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- 63 -

CLAIMS 

1. A mobile device comprising: 

at least one input configured to receive acoustic input from an environment of the 

mobile device while the mobile device is operating in a low power mode; and 

at least one processor configured to perform, while in the low power mode, at 

least one processing stage on the acoustic input to evaluate whether the acoustic input 

includes a voice command, the at least one processing stage including transmitting at 

least a portion of the acoustic input to at least one server via a network for processing by 

the at least one server at least to evaluate whether the acoustic input includes a voice 

command. 

wherein the mobile device is configured to initiate responding to the voice 

command when the at least one processing stage determines that the acoustic input 

includes a voice command. 

2. The mobile device of claim 1, wherein the at least one processor comprises a first 

processor configured to perform at least one first processing stage to evaluate whether 

the acoustic input includes a voice command and a second processor configured to 

perform at least one second processing stage to evaluate whether the acoustic input 

includes a voice command. 

3. The mobile device of claim 2, wherein the first processor is configured to 

perform at least one first processing stage prior to the second processor being engaged to 

perform at least one second processing stage. 

4. The mobile device of claim 3, wherein the first processor is a digital signal 

processor configured to operate at a lower power than the second processor. 

5. The mobile device of claim 4, wherein the first processor is configured to 

perform at least one voice activity detection processing stage including spectral analysis 

on the acoustic input to evaluate whether the spectrum of the acoustic input is indicative 

of voice activity, periodicity analysis to evaluate whether the signal periodicity is 

indicative of voice activity and/or phone loop analysis to evaluate whether the acoustic 

input includes speech. 

2859470.1 
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6. The mobile device of claim 4, wherein the first processor is configured to 

perform limited vocabulary automatic speech recognition on the acoustic input to detect 

whether the acoustic input includes an explicit voice trigger. 

7. The mobile device of claim 4, wherein the second processor is configured to 

perform automatic speech recognition on the acoustic input, at least one classification 

processing stage and/or at least one natural language processing stage to understand the 

meaning of the voice command. 

8. The mobile device of claim 7, wherein the second processor is configured to 

perform limited vocabulary automatic speech recognition on the acoustic input to detect 

whether the acoustic input includes an explicit voice trigger. 

9. The mobile device of claim 7, wherein the mobile device is further configured to 

provide, prior to activating the second processor or turning on a display of the mobile 

device, at least one indication to the user to confirm that the acoustic input was received 

and is being processed. 

10. The mobile device of claim 3, wherein the mobile device is further configured to 

transition to an active mode to respond to the voice command when either the at least 

one first processing stage or the at least one second processing stage determines that the 

acoustic input includes a voice command. 

11. The mobile device of claim 1, wherein at least one task specified by the voice 

command is performed with the mobile device remaining in the idle mode. 

12. The mobile device of claim 1, wherein the mobile device is further configured to 

perform one or more default actions when a specific task could not be ascertained from 

the acoustic input. 

13. The mobile device of claim 3, wherein performing the at least one first 

processing stage comprises evaluating at least one contextual cue selected from a group 

consisting of: time of day, motion of the mobile device, location of the mobile device, an 

occurrence of an event on the mobile device, recent activity on the mobile device, and 

state of a battery powering the mobile device. 

2859470.1 
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14. The mobile device of claim 3, wherein performing the at least one second 

processing stage comprises evaluating at least one contextual cue selected from a group 

consisting of: time of day, motion of the mobile device, location of the mobile device, an 

occurrence of an event on the mobile device, recent activity on the mobile device, and 

state of a battery powering the mobile device. 

15. At least one non-transitory computer readable medium storing instructions that, 

when executed on at least one processor, perform a method of monitoring an acoustic 

environment of a mobile device to receive acoustic input from the environment of the 

mobile device while the mobile device is operating in a low power mode, the method 

comprising: 

performing, while in the low power mode, at least one processing stage on the 

acoustic input to evaluate whether the acoustic input includes a voice command, the at 

least one processing stage including transmitting at least a portion of the acoustic input to 

at least one server via a network for processing by the at least one server at least to 

evaluate whether the acoustic input includes a voice command; and 

initiating responding to the voice command when the at least one processing 

stage determines that the acoustic input includes a voice command. 

16. The at least one non-transitory computer readable medium of claim 16, wherein 

the first processor is configured to perform at least one first processing stage prior to the 

second processor being engaged to perform at least one second processing stage. 

17. The at least one non-transitory computer readable medium of claim 15, further 

comprising performing limited vocabulary automatic speech recognition on the acoustic 

input to detect whether the acoustic input includes an explicit voice trigger. 

18. The at least one non-transitory computer readable medium of claim 15, further 

comprising providing, while in the low power mode, at least one indication to the user to 

confirm that the acoustic input was received and is being processed. 

19. The at least one non-transitory computer readable medium of claim 15, further 

comprising performing at least one task specified by the voice command with the mobile 

device remaining in the idle mode. 
2859470.1 
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20. The at least one non-transitory computer readable medium of claim 15, further 

comprising evaluating, while in the low power mode, at least one contextual cue selected 

from a group consisting of: time of day, motion of the mobile device, location of the 

mobile device, an occurrence of an event on the mobile device, recent activity on the 

mobile device, and state of a battery powering the mobile device. 
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ABSTRACT 

According to some aspects, a method of monitoring an acoustic environment of a 

mobile device, at least one computer readable medium encoded with instructions that, 

when executed, perform such a method and/or a mobile device configured to perform 

such a method is provided. The method comprises receiving acoustic input from the 

environment of the mobile device while the mobile device is operating in the low power 

mode, detecting whether the acoustic input includes a voice command based on 

performing a plurality of processing stages on the acoustic input, wherein at least one of 

the plurality of processing stages is performed while the mobile device is operating in the 

low power mode, and using at least one contextual cue to assist in detecting whether the 

acoustic input includes a voice command. 
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METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

Related Applications 

[0001] This Application claims the benefit under 35 U.S.C. §120 and is a 

continuation of U.S. Application Serial No. 13/795,933, entitled "METHODS AND 

APPARATUS FOR DETECTING A VOICE COMMAND," filed on March 12, 2013, 

which is herein incorporated by reference in its entirety. 

BACKGROUND 

[0002] Many mobile communications devices, such as smart phones, are 

equipped with a voice response system (e.g., a virtual assistant or agent) that can 

recognize speech and respond to voice commands to perform desired tasks (perform an 

Internet search, make a phone call, provide directions, answer questions, make 

recommendations, schedule appointments, etc.). However, engaging the voice response 

system conventionally requires one or more manual actions by the user before the system 

is engaged and ready to respond to speech input from the user. For example, the user 

may have to activate an icon (e.g., via touch) to launch a virtual assistant application, or 

manipulate a software or hardware interface control on the mobile device to engage the 

voice response system (e.g., activate a microphone display icon, press a button, activate a 

switch, etc.). 

[0003] Such manual actions requiring the user's hands, referred to herein as 

"manual triggers," complicate the interaction with a mobile device and, in some 

instances, may be prohibitive (e.g., when a user's hands are otherwise occupied). Voice 

triggers have been implemented to eliminate at least some of the manual actions required 

to activate a voice response system in an attempt to provide generally hands-free access 

to the voice response system. However, conventional voice response systems are 

responsive to voice triggers in limited contexts such as when the mobile device is active 

(i.e., awake), and require an explicit trigger word or phrase to engage the mobile device's 

voice response capabilities. As such, a user must speak a specific and predetennined 

word or phrase, referred to as an explicit voice trigger, to engage the voice response 

system and conventionally can only do so when the mobile device is active. That is, 

conventional voice response systems are unresponsive when the mobile device is asleep. 
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[0004] When a mobile device is operating in a low power mode (e.g., in a sleep, 

hibernate or idle mode), the actions required to engage the voice response system 

typically become even more extensive. In particular, the user need first wake-up the 

mobile device itself before the voice response system can be engaged using manual 

action or an explicit voice trigger. For example, a user may have to press a button to 

tum-on the display and/or enable one or more processors, may have to manipulate one or 

more controls to ready the mobile device for use, and/or may have to input a passcode if 

the mobile device has been inactive for a certain period of time. 

[0005] Thus, wake-up actions may further hamper the use of a voice response 

system in ways that may be inconvenient or annoying under normal circumstances and 

prohibitive in others (e.g., while operating a vehicle, or engaging in other tasks that 

occupy the user's hands). Conventionally, these wake-up actions are unavoidable. 

Moreover, to engage a voice response system from a low power mode, one or more 

wake-up actions must then be followed by one or more manual and/or explicit voice 

triggers to engage the voice response system to be ready to respond to a user's speech. 

SUMMARY 

[0006] Some embodiments include a method of monitoring an acoustic 

environment of a mobile device, the method comprising receiving, by the mobile device, 

acoustic input from the environment of the mobile device, detecting whether the acoustic 

input includes a voice command from a user without requiring receipt of an explicit 

trigger from the user, and initiating responding to the detected voice command. 

[0007] Some embodiments include at least one computer-readable medium 

encoded with instructions that, when executed on at least one processor, perform a 

method of monitoring an acoustic environment of a mobile device to receive acoustic 

input from the environment of the mobile device, the method comprising detecting 

whether the acoustic input includes a voice command from a user without requiring 

receipt of an explicit trigger from the user, and initiating responding to the detected voice 

command. 

[0008] Some embodiments include a mobile device comprising at least one input 

for receiving acoustic input from the environment of the mobile device, and at least one 

processor configured to detect whether the acoustic input includes a voice command 

from a user without requiring receipt of an explicit trigger from the user, and initiate 
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responding to the detected voice command. 

[0009] Some embodiments include a method of monitoring an acoustic 

environment of a mobile device for voice commands when the mobile device is 

operating in a low power mode, the method comprising receiving acoustic input from the 

environment of the mobile device while the mobile device is operating in the low power 

mode, detecting whether the acoustic input includes a voice command based on 

performing a plurality of processing stages on the acoustic input, wherein at least one of 

the plurality of processing stages is performed while the mobile device is operating in the 

low power mode, and using at least one contextual cue to assist in detecting whether the 

acoustic input includes a voice command. 

[0010] Some embodiments include at least one computer readable medium 

encoded with instructions that, when executed on at least one processor, perform a 

method of monitoring an acoustic environment of a mobile device to receive acoustic 

input from the environment of the mobile device while the mobile device is operating in 

a low power mode, the method comprising detecting whether the acoustic input includes 

a voice command based on performing a plurality of processing stages on the acoustic 

input, wherein at least one of the plurality of processing stages is performed while the 

mobile device is operating in the low power mode, and using at least one contextual cue 

to assist in detecting whether the acoustic input includes a voice command. 

[0011] Some embodiments include a mobile device comprising at least one input 

to receive acoustic input from an environment of the mobile device while the mobile 

device is operating in a low power mode, at least one processor configured to detect 

whether the acoustic input includes a voice command based on performing a plurality of 

processing stages on the acoustic input, wherein at least one of the plurality of processing 

stages is performed while the mobile device is operating in the low power mode, and use 

at least one contextual cue to assist in detecting whether the acoustic input includes a 

voice command 

[0012] Some embodiments include a method of monitoring an acoustic 

environment of a mobile device for voice commands when the mobile device is 

operating in a low power mode, the mobile device having a first processor and second 

processor, the method comprising receiving acoustic input while the mobile device is 

operating in the low power mode, performing at least one first processing stage on the 

acoustic input using the first processor, prior to engaging the second processor to process 
2859470.1 
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the acoustic input, to evaluate whether the acoustic input includes a voice command, 

performing at least one second processing stage on the acoustic input using the second 

processor to evaluate whether the acoustic input includes a voice command if further 

processing is needed to determine whether the acoustic input includes a voice command, 

and initiating responding to the voice command when either the at least one first 

processing stage or the at least one second processing stage determines that the acoustic 

input includes a voice command. 

[0013] Some embodiments include at least one computer readable medium 

storing with instructions that, when executed on at least one processor, perform a method 

of monitoring an acoustic environment of a mobile device to receive acoustic input from 

the environment of the mobile device while the mobile device is operating in a low 

power mode, the mobile device having a first processor and second processor, the 

method comprising performing at least one first processing stage on the acoustic input 

using the first processor, prior to engaging the second processor to process the acoustic 

input, to evaluate whether the acoustic input includes a voice command, performing at 

least one second processing stage on the acoustic input using the second processor to 

evaluate whether the acoustic input includes a voice command if further processing is 

needed to determine whether the acoustic input includes a voice command, and 

initiating responding to the voice command when either the at least one first processing 

stage or the at least one second processing stage determines that the acoustic input 

includes a voice command. 

[0014] Some embodiments include a mobile device comprising at least one input 

to receive acoustic input from an environment of the mobile device while the mobile 

device is operating in the low power mode, a first processor to perform at least one first 

processing stage on the acoustic input to evaluate whether the acoustic input includes a 

voice command, a second processor to perform at least one second processing stage on 

the acoustic input to evaluate whether the acoustic input includes a voice command, 

wherein the at least one first processing stage is perfonned prior to engaging the second 

processor, wherein the at least one second processing stage is performed if further 

processing is needed to determine whether the acoustic input includes a voice command, 

and wherein response to the voice command is initiated when either the at least one first 

processing stage or the at least one second processing stage determines that the acoustic 

input includes a voice command. 
2859470.1 
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BRIEF DESCRIPTION OF DRAWINGS 

[0015] Various aspects and embodiments of the application will be described 

with reference to the following figures. 

[0016] FIGS. lA, lB and IC illustrate an exemplary mobile device on which 

voice response techniques may be implemented; 

[0017] FIG. ID illustrates exemplary system components of an illustrative 

mobile device on which voice response techniques may be implemented; 

[0018] FIG. 2 is a flow chart illustrating a method of determining whether 

acoustic input received from the environment of a mobile device includes a voice 

command, without using an explicit trigger, in accordance with some embodiments; 

[0019] FIG. 3 is a flow chart illustrating a multi-stage processing method for 

determining whether acoustic input received from the environment of a mobile device 

includes a voice command, in accordance with some embodiments; 

[0020] FIG. 4 is a flow chart illustrating a multi-stage processing method for 

determining whether acoustic input received from the environment of a mobile device 

includes a voice command, using at least one first processing stage followed by at least 

one second processing stage, in accordance with some embodiments; 

[0021] FIG. 5 is a flow chart illustrating a method for determining whether 

acoustic input received from the environment of a mobile device includes a voice 

command using at least one contextual cue, in accordance with some embodiments; 

[0022] FIG. 6 is a flow chart illustrating a method for determining whether 

acoustic input received from the environment of a mobile device includes a voice 

command using multiple processors, in accordance with some embodiments; 

[0023] FIGS. 7 A and 7B illustrate an example of a voice response system for 

determining whether acoustic input received from the environment of a mobile device 

includes a voice command, without requiring an explicit trigger, in accordance with 

some embodiments; 

[0024] FIGS. 8A and 8B illustrate an example of a voice response system for 

determining whether acoustic input received from the environment of a mobile device 

includes a voice command when the mobile device is operating in a low power mode, in 

accordance with some embodiments; 
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[0025] FIG. 9 illustrates a system including a mobile device capable of accessing 

one or more network resources to assist in assessing whether acoustic input includes a 

voice command, in accordance with some embodiments; and 

[0026] FIG. 10 illustrates an exemplary computer system on which techniques 

described herein may be implemented. 

DETAILED DESCRIPTION 

[0027] As discussed above, conventional voice response systems require one or 

more explicit triggers to engage the voice response system. An "explicit trigger" refers 

herein to one or more specific, designated and predetermined actions required to engage 

a voice response system, and includes manual triggers (i.e., actions performed on the 

mobile device via a user's hands) and explicit voice triggers (i.e., speaking a specific, 

designated word or phrase to engage the voice response system). 

[0028] The inventors have appreciated that user interaction with a mobile device 

may be improved if the user could interact with a voice response system of the mobile 

device simply by speaking one or more desired voice commands, without having to issue 

one or more explicit triggers. The term "voice command" refers herein to any type of 

actionable voice input from a user to a voice response system, including, but not limited 

to, voice requests (e.g., "Schedule my doctor's appointment for tomorrow at 9am," "Call 

Tom," "Remind me to pick-up kids tonight," "Please recommend a nearby Chinese 

restaurant," "Search for attractions in Boston," "Take dictation," etc.), voice queries 

(e.g., "Where is the nearest gas station?" "What is the temperature in Boston?" "How do 

I get to the Mass Pike from here?" "What appointments do I have scheduled today?" 

"How many tablespoons are in a cup?" etc.), and explicit voice triggers (e.g., "Hello, 

Dragon") to engage a voice response system. 

[0029] Mobile devices are generally power-limited in that they are frequently 

expected to operate for relatively extended periods of time off of battery power. To 

conserve power, mobile devices frequently enter a low power mode (e.g., a sleep or 

hibernate mode) after some duration of inactivity. A low power mode refers generally to 

any mode or state that is entered to conserve power that conventionally requires one or 

more manual wake-up actions to exit (e.g., to activate the mobile device). Mobile 

devices may have more than one low power mode and different mobile devices may 

power down different components when entering a low power mode. However, mobile 
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devices will typically have some variation of a low power mode that conventionally 

requires manual action to exit the low power mode and transition to an active mode. 

[0030] Entering a low power mode may include turning off the display, shutting 

down one or more processors (e.g., disabling the clock tree associated with one or more 

processors) and/or deactivating components that would otherwise draw power if left 

operational. Automatically entering a low power mode after a designated interval of 

time may significantly extend the period that a mobile device can operate on battery 

power before requiring a recharge. In view of the relative importance of conserving 

power in a mobile device, many mobile devices default to a relatively short duration of 

inactivity before powering down and going to sleep, such that a mobile device may 

frequently be in a low power mode when a user wants to access functionality on the 

mobile device. 

[0031] As discussed above, one or more manual actions must be performed to 

wake-up the mobile device before the device can be utilized. Conventional wake-up 

triggers are manual in that they require the user's hands to activate the mobile device. 

Though many mobile devices are designed to at least partially wake-up when certain 

events occur (e.g., when an incoming telephone call is received, when an alert or alarm is 

set and executes), the user generally must perform the appropriate manual triggers to 

achieve a user initiated wake-up of the mobile device if the user would like to engage 

with a voice response system. Such manual triggers may be inconvenient, annoying 

and/or, in some circumstances, prohibitive (e.g., when the user is driving or the user's 

hands are otherwise occupied). 

[0032] The inventors have recognized that user experience improvements may 

result if a user could engage with a mobile device via voice activation even when the 

mobile device is operating in a low power mode. Moreover, the inventors have 

appreciated that voice activation functionality may facilitate hands-free interaction with a 

mobile device in virtually any situation, independent of whether the mobile device is 

operating in an active or in a low power mode (e.g., a sleep mode). That is, from the 

perspective of the responsiveness of the mobile device, the inventors have appreciated 

the utility of providing voice activation functionality that makes it appear that the mobile 

device is "always-on" by monitoring the acoustic environment (e.g., the voice response 

system of the mobile device can be voice initiated or activated whether the device is in 

an active mode or in a low power mode). 
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[0033] The term "always-on" is used herein to desc1ibe the ability of a voice 

response system of a mobile device to be generally responsive to voice (e.g., capable of 

detecting when a voice command has been spoken) both when a mobile device is active 

and when the device has entered a low power mode. To achieve such "always-on" 

functionality, the acoustic environment of the mobile device may need to be monitored 

both in active and low power modes to obtain acoustic input and determine whether the 

acoustic input includes a voice command or whether the acoustic input resulted from 

spurious acoustic activity. The term "spurious acoustic activity" refers generally to any 

acoustic activity (including speech) detected in the acoustic environment of the mobile 

device that does not correspond to a voice command upon which the voice response 

system can or should act. 

[0034] According to some embodiments, the acoustic environment of a mobile 

device is monitored to receive acoustic input when the mobile device is in a low power 

mode and to detect when the acoustic input includes a voice command. Rendering a 

mobile device responsive to voice when the mobile device is powered down in a low 

power mode (e.g., when the mobile device is asleep or otherwise in an inactive state that 

conventionally requires one or more wake-up actions) presents challenges, particularly in 

view of the relatively strict power consumption constraints of mobile devices. Mobile 

devices typically inhabit the same noisy environments of their users. Recruiting the 

mobile device's relatively power intensive resources each time acoustic input is received 

by the mobile device (e.g., when a microphone detects acoustic activity) to assess 

whether a voice command has been spoken could utilize significant enough processing 

power to frustrate the efforts of powering the mobile device down into a low power 

mode in the first place. 

[0035] The inventors have recognized the importance of minimizing power 

consumption to the extent reasonable when performing processing on received acoustic 

input to determine whether the acoustic input includes a voice command. To this end, 

some embodiments utilize a hierarchical approach to monitoring and processing acoustic 

input that applies relatively low power processing to received acoustic information first 

and generally higher power processing as needed to evaluate the likelihood that the 

acoustic information includes a voice command. According to some embodiments, a 

plurality of processing stages are performed that evaluate whether acoustic input includes 

a voice command, wherein at least one subsequent stage of the plurality of processing 
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stages is performed only if one or more previous processing stages is unable conclude 

that the acoustic input corresponds to spurious acoustic activity. 

[0036] Achieving viable "always-on" operation may involve attempting to 

generally optimize false positive and false negative rates while keeping power 

consumption to a minimum to a reasonable extent. According to some embodiments, the 

one or more processing stages used to determine if acoustic input includes a voice 

command are selected in an attempt to avoid over inclusion that can result in noticeable 

reduction in battery life and/or the nuisance of a mobile device that too frequently 

wakes-up in response to spurious acoustic activity, either result of which may be 

unsatisfactory to the user. On the other hand, over exclusion may result in a voice 

response system that too frequently misses voice commands such that the mobile device 

is perceived by the user as non-responsive. Some embodiments include techniques 

designed to strike an acceptable balance in this regard. 

[0037] The inventors have recognized that considering one or more contextual 

cues may facilitate improved assessment of whether acoustic information includes a 

voice command. The term "contextual cue" refers generally to information other than 

the properties or characteristics of the specific acoustic input being evaluated as 

containing a voice command. For example, a user may pick-up their mobile device or 

bring it closer to their mouth when preparing to speak a voice command. Thus, motion 

may be used as a contextual cue to influence the evaluation of whether acoustic input 

likely includes a voice command. Other contextual cues that may be considered, alone 

or in any combination, include (but are not limited to) location of the mobile device, time 

of day, a power state of the mobile device, occurrence of an event on the mobile device, 

recent activity on the mobile device, acoustic environment, etc. Contextual cues may be 

used to bias one or more processing stages, aid in the selection and/or omission of one or 

more processing stages, operate as a processing stage itself, or otherwise assist in 

determining whether acoustic input includes a voice command, as discussed in further 

detail below. 

[0038] As discussed above, conserving power may be an important component of 

implementing "always-on" functionality. The inventors have appreciated that relatively 

low power processors on a mobile device, such as a secondary, specialized and/or low 

power processor may be utilized to perform one or more initial processing stages to 

determine whether received acoustic input corresponds to spurious acoustic activity, or 
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whether higher level (and typically higher power) processing is needed to conclude that 

the acoustic information includes a voice command. If the one or more initial processing 

stages cannot dispense with the acoustic input as spurious acoustic activity, the mobile 

device's primary processor (e.g., main central processing unit (CPU)) may be engaged to 

perform one or more subsequent processing stages. Thus, a relatively substantial amount 

of the acoustic input received by the mobile device may be evaluated and identified as 

spurious acoustic activity (and thereafter ignored) without needing to activate the 

primary processor, as discussed in further detail below. 

[0039] Numerous exemplary techniques for processing "acoustic input" obtained 

from monitoring the acoustic environment of a mobile phone are described herein. 

Different techniques may process acoustic input at different stages before and after the 

acoustic input has been transformed, reduced, supplemented or otherwise modified. For 

example, some processing stages may apply techniques to acoustic input in analog form, 

while other stages may process acoustic input in digital form. Some processing stages 

may operate on acoustic input as an audio signal, while other stages may operate on 

acoustic input that has been recognized, at least partially, as its constituent words. 

[0040] Thus, "acoustic input" refers generally to information received from the 

acoustic environment or information derived therefrom. When multiple processing 

stages are described as processing a given acoustic input, it should be understood that the 

acoustic input operated on by each may be in different form and contain different 

information (or may be in the same form and contain essentially the same information) 

as the given acoustic input may have undergone different amounts and types of 

modifications and processing when a respective processing stage operates on it. Thus, 

the acoustic input refers generically to any of the forms in which it may take, unless 

expressly specified otherwise. 

[0041] Following below are more detailed descriptions of various concepts 

related to, and embodiments of, methods and apparatus for implementing techniques for 

engaging a voice response system. It should be appreciated that various aspects 

described herein may be implemented in any of numerous ways. Examples of specific 

implementations are provided herein for illustrative purposes only. In addition, the 

various aspects described in the embodiments below may be used alone or in any 

combination, and are not limited to the combinations explicitly described herein. 
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[0042] FIGS. lA-lC illustrate an exemplary mobile device on which one or more 

voice activation techniques may be implemented. Mobile device 100 is illustrated as 

having a number of components characteristic of a "smart phone," but it should be 

appreciated that mobile device 100 may be any generally portable device capable of 

wireless communications and which includes an input capable of receiving acoustic input 

(e.g., one or more microphones). Mobile device 100 includes one or more transducers 

130 for converting acoustic energy to electrical energy and vice versa. For example, 

transducers 130 may include one or more speakers and/or one or more microphones 

arranged on the mobile device to allow input/output (1/0) of acoustic information. 

Different mobile devices may include differing numbers and arrangements of 

transducers, any of which may be suitable to facilitate acoustic 1/0. 

[0043] Mobile device 100 may also include one or more wireless communication 

components 160. For example, mobile communication devices such as cellular 

telephones will typically have a wireless transceiver capable of communicating with one 

or more cellular networks. Alternatively, or in addition to, wireless communication 

component 160 may include a wireless transceiver capable of communicating with one 

or more other networks or external devices. For example, wireless communication 

component 160 may include a component configured to communication via the IEEE 

802.11 standard (Wi-Fi) to connect to a local area network (LAN), wide area network 

(WAN) such as the Internet, and/or may include a Bluetooth® transceiver to connect to a 

Bluetooth® compatible device. Wireless communication component 160 may also 

include a Global Positioning System (GPS) to communicate with a satellite network to 

determine the location of the mobile device, or may include one or more other wireless 

communication transceivers. 

[0044] To simplify the illustration of exemplary mobile device 100, wireless 

communication component 160 is used to represent any wireless communication 

component 160 implemented on mobile device 100 and may include one or multiple 

components that may be either separate or integrated components. may be independent 

system components, or may be different system components in cormnunication with one 

or more other wireless components. That is, wireless communication component 160 

denotes one or any combination of components that may be implemented on a mobile 

device that allows the mobile device 100 to communicate wirelessly with one or more 

networks, systems and/or other devices. 
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[0045] Mobile device 100 may also include a display 110 for visually presenting 

information to the user. Display 110 may also be configured as an input device, for 

example, by responding to touch, pen input, etc. Mobile device 100 may include one or 

more other input components 120 that allow a user to interface with the mobile device. 

For example, button 120a may be used to initiate wake-up of the mobile device when the 

mobile device has entered a low power mode such as a sleep mode and/or may be used 

as a selection button or may include any other functionality when the mobile device is 

active. Button 120b may be a power button, volume button, or any other input 

component having any desired functionality. Different mobile devices may have 

different numbers and arrangements of input components 120 depending on the design of 

the mobile device. 

[0046] Mobile device 100 may also include other components such as one or 

more cameras 150, one or more light emitting diodes (LEDs) 170, one or more motion 

detectors (discussed in further detail below), and/or any other components. Mobile 

device 100 may also include a power port 190 for connecting the mobile device to a 

power source (e.g., wall power) and/or a data port for providing/receiving data to/from 

another device connected via a data cable. According to some mobile device designs, 

the data and power port are the same port and can be used both for power and for data. 

[0047] It should be appreciated that mobile device 100 is merely an example of a 

mobile device suitable for use with any one or combination of voice activation 

techniques described herein. The mobile device components are described to illustrate 

common features of smart phones, but no particular one or combination of these 

components are required. Techniques described herein are not limited for use with any 

particular mobile device having any particular number or arrangement of components 

and any mobile device having the ability to receive acoustic input may be suitable, as the 

aspects described herein are not limited in this respect. 

[0048] FIG. 2 is a flow chart illustrating a method of monitoring an acoustic 

environment of a mobile device to detect voice commands, in accordance with some 

embodiments. As discussed above, the inventors have appreciated the benefits of a 

mobile device having a voice response system that evaluates received acoustic input to 

ascertain whether a user has spoken a voice command, without requiring an explicit 

trigger. In act 210, acoustic input from the environment of the mobile device is received 

by the mobile device. For example, one or more microphones may sense acoustic 
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activity in the environment and obtain the resulting acoustic input for further processing 

to assess whether the acoustic input includes a voice command. 

[0049] When the voice response system is enabled to monitor the acoustic 

environment, act 210 may be performed continuously or periodically at a frequency that 

provides an appearance of continuous monitoring, even though it may not be strictly 

continuous. The acoustic environment may be monitored to obtain an acoustic input 

over a desired interval of time before processing the acoustic input, the acoustic 

environment may be sampled periodically to obtain the acoustic input, an event may 

trigger collecting and processing of acoustic input (e.g., the microphone may indicate 

that sound of a given threshold has been detected), or any other method of monitoring 

the acoustic environment may be used such that acoustic input is received for further 

processing. 

[0050] The acoustic environment may continue to be monitored while received 

acoustic input is being evaluated (e.g., act 210 may be essentially performed on a 

continuous, near continuous or ongoing basis while other processing is performed). New 

acoustic input received while prior acoustic input is being evaluated may be buffered or 

processed in parallel with the prior acoustic input. According to some embodiments, the 

new acoustic input is processed to assist in the evaluation of whether the prior acoustic 

input includes a voice command. In this manner, new acoustic may be used to inform 

the evaluation of prior received acoustic input. Also, information ascertained about the 

prior received acoustic input may be used to inform the evaluation of the new acoustic 

input received subsequently. That is, received acoustic input may be used in a feed­

forward or feed-back configuration to inform the processing of acoustic input received 

before or after, as discussed in further detail below. Some embodiments include both 

feeding forward and feeding back information about acoustic input that has been 

received by the mobile device to better evaluate whether a voice command has been 

received from the user. As such, act 210 may, in some embodiments, reflect a generally 

ongoing process when the voice response system is enabled to monitor the acoustic 

environment. 

[0051] According to some embodiments, a voice response system may be 

enabled to monitor the acoustic environment both in active and low power modes, while 

in some embodiments, monitoring the acoustic environment is limited to either active or 

lower power modes. According to some embodiments, whether the voice response 
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system monitors the acoustic environment in active modes, low power modes or both is 

user selectable. In this manner, a user can choose when the mobile device should operate 

in an "always-on" mode and can select what operating modes the mobile device should 

perform "always-on" functionality. 

[0052] In act 220, the acoustic input is processed to determine whether the 

acoustic input includes a voice command, without requiring an explicit trigger to do so. 

That is, the user is not required to manually engage the voice response system (e.g., by 

performing one or more manual triggers such as manipulating one or more interface 

controls by hand), nor is the user required to speak an explicit voice trigger to notify the 

voice response system that the user is uttering or will immanently utter an actionable 

voice command (though in some embodiments, the user can optionally use an explicit 

voice trigger if the user so desires, while not requiring the user to do so). Thus, 

according to some embodiments, the user is free to simply begin speaking to the mobile 

device to engage the voice response system. 

[0053] Implementing "always-on" functionality presents challenges with respect 

to balancing false positive and false negative rates. If the former is too high (e.g., the 

voice response system is too inclusive), the mobile device will too frequently respond to 

spurious acoustic activity, and if the latter is too high ( e.g., the voice response system is 

too exclusive), the mobile device will be perceived as unresponsive. According to some 

embodiments, a multistage processing approach may be used to facilitate balancing the 

false positive and false negative rates while minimizing (to the extent reasonable) the 

amount of power consumed in determining whether the acoustic input corresponds to 

spurious acoustic activity or includes a voice command. 

[0054] According to some embodiments, act 220 may include performing one or 

more voice activity detection (VAD) processing stages that evaluate whether the acoustic 

input has the characteristics of voice/speech or whether the acoustic input is more likely 

the result of non-voice acoustic activity in the environment. V AD techniques refer 

generally to those that analyze one or more properties or characteristics of acoustic input 

(e.g., signal characteristics of acoustic input) to evaluate whether the one or more 

properties/characteristics are suggestive of speech, some techniques of which are 

described in further detail below. The result of performing one or more V AD processing 

stages may include assessing a likelihood that the acoustic input includes voice content, 

which assessment may be used to determine whether the acoustic input can be ignored as 
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spurious acoustic activity, or whether the acoustic input should be further processed to 

determine the content of the acoustic input (e.g., determine the content and/or understand 

the content of speech). 

[0055] With respect to evaluating the content of acoustic input containing speech, 

act 220 may include one or more speech processing stages configured to learn something 

about the content of the acoustic input. For example, in embodiments that employ one or 

more V AD processing stages, a speech processing stage ( or multiple speech processing 

stages) may be performed on acoustic input for which voice content has been detected 

via the one or more VAD processing stages. The speech processing stage(s) may 

evaluate the acoustic input to determine the content of speech contained therein to assess 

whether the user has spoken a voice command. 

[0056] Speech processing stages may include, but are not limited to, any one or 

combination of automatic speech recognition (ASR) processes such as limited 

vocabulary ASR (e.g., evaluating the acoustic input to determine whether a user spoke an 

explicit voice trigger, evaluating the acoustic input to determine whether the acoustic 

input includes certain words characteristic of a voice command, etc.), unrestricted and/or 

large vocabulary ASR, etc. Speech processing stages may include one or more language 

processes that seek to understand whether words in the acoustic input are characteristic 

of a voice command and/or to understand the meaning of what the user spoke. For 

example, speech processing stages may include one or more statistical classifiers, natural 

language processing (NLP), or any suitable language techniques designed to categorize 

or understand the content to facilitate determining whether a voice command has been 

spoken. Some non-limiting examples of speech processing stages that may be utilized 

are discussed in further detail below. 

[0057] According to some embodiments that implement a multi-stage approach, 

when performing act 220, generally low power processing stages may be performed 

before engaging one or more higher power processing stages. By doing so, a significant 

amount of acoustic input may be dispensed with as corresponding to spurious acoustic 

activity while consuming relatively little power to generally minimize the impact on the 

battery. Subsequent processing stage(s) may be reserved for assessing acoustic input for 

which a conclusion could not be reached by earlier (and generally lower power) 

processing stages regarding whether the acoustic input includes a voice command or 

corresponds to spurious acoustic activity. In this manner, the sequence of stages may be 
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selected to generally optimize false positive and false negative rates while attempting to 

keep power consumption to a minimum. 

[0058] Other techniques may be used to assist in minimizing false positive and 

false negative rates while keeping power consumption relatively low, when performing 

act 220. For example, act 220 may utilize one or more contextual cues to influence the 

determination of whether the acoustic input includes a voice command, some exemplary 

contextual cues of which are described in further detail below. Alternatively or in 

addition to, one or more processing stages may be performed on a secondary processor 

(e.g., a lower power processor) and a primary processor (e.g., the main CPU) engaged 

only if needed to conclude whether the acoustic input includes a voice command, as 

discussed in further detail below. It should be appreciated that any one or combination 

of techniques described herein may be used to determine whether the acoustic input 

includes a voice command, as the aspects are limited to using any particular technique or 

combination of techniques. 

[0059] If it is determined that the acoustic input includes a voice command, the 

voice response system may initiate one or more processes to respond to the voice 

command (act 230). For example, the voice response system may perform further 

language processing to understand what the voice command means and engage the 

necessary procedures/components required to undertake carrying out the directives of the 

voice command. Otherwise, the mobile device may discontinue further processing of the 

acoustic input and ignore it as spurious acoustic activity (e.g., non-speech sounds, 

background noise, speech not corresponding to a voice command or, according to some 

embodiments, speech from one or more people that are not the user of the mobile device, 

as discussed in further detail below). The voice response system may then continue to 

monitor the acoustic environment to obtain further acoustic input (e.g., the voice 

response system may return to or continue to perform act 210). 

[0060] Initiating one or more further processes when acoustic input is determined 

to include a voice command may include, but is not limited to, engaging one or more 

language processing stages to understand the meaning of the voice command, initiating 

one or more tasks needed to carry out the voice command such as initiating a search, 

launching one or more applications or processes to, for example, initiate a search, 

schedule an appointment, update a calendar, create an alert, alarm or other electronic 

reminder, generate a text or email, make a telephone call, access a website, etc., 
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responding to the user with a request for more information regarding the voice command 

or to confirm an understanding of the voice command, and/or initiating or performing 

any other task that the voice response system is capable of initiating, engaging and/or 

performing, either locally on the mobile device and/or remotely via one or more 

networks that the mobile device is capable of connecting to and interacting with. 

Initiating further processing may include evaluating or modifying the evaluation of 

subsequently received acoustic input, for example, when the detected voice command 

includes an explicit voice trigger. 

[0061] As discussed above, the voice activation method described in FIG. 2 may 

be performed to monitor the acoustic environment to detect voice commands when a 

mobile device is operating in an active mode, when the mobile device is operating in a 

low power mode, or both. According to some embodiments, the manner in which 

acoustic input is processed may depend on whether the mobile device is operating in an 

active or low power mode. For example, if the mobile device is in an active mode, the 

display may be on, the primary processor enabled and/or other components active such 

that these resources may be more readily utilized without first having to activate them 

(e.g., if the primary processor and/or other components are already engaged, certain 

processing stages may be performed with less overhead and/or a number of contextual 

cues may be more readily accessible without incurring relatively large amounts of 

overhead to engage the components that provide the contextual cues and process this 

information). 

[0062] As such, in an active mode, use of certain processing stages early on may 

be justified, wherein this might not be the case when operating in a low power mode 

(e.g., because of overhead, user expectations regarding a mobile device that is asleep, 

power consumption concerns, perception of the intrusiveness of the voice response 

system to the user, etc.). When the mobile device is operating in a low power mode, the 

processing strategy for determining whether acoustic input includes a voice command 

may proceed more conservatively with regard to utilizing resources and/or performing 

higher level processing stages, reserving fmther processing for when it is necessary. 

However, it should be appreciated that, while the operating mode may be advantageously 

used to tailor the processing strategy in some circumstances, the choice and/or order of 

processing stages need not depend on the operating mode of the mobile device and 

evaluating acoustic input may proceed in a similar or same manner independent of the 

2859470.1 

Petitioner Exhibit 1004, Page 48 of 1052



- 18 -

operating mode of the mobile device, as the aspects are not limited in this respect. 

Various techniques for selecting which processing stages to perform and in what order to 

determine whether the acoustic input includes a voice command are discussed in further 

detail below. 

[0063] As discussed above, mobile devices are generally power limited and 

therefore conserving power may be a priority on such devices. FIG. 3 illustrates a 

method of using a multi-stage approach to relatively low power monitoring of the 

acoustic environment of a mobile device to detect uttered voice commands, in 

accordance with some embodiments. Method 300 may be utilized both when a mobile 

device is in an active mode, when the mobile device is in a low power mode (e.g., asleep, 

hibernating, idle, etc.), or both. Initially, acoustic input to be evaluated is received in act 

310 (e.g., acoustic input is received in any of the ways described above in connection 

with act 210, or any other suitable manner). In act 320, a plurality of processing stages 

are performed on the acoustic input to evaluate whether the acoustic input likely includes 

a voice command, or whether the acoustic input is likely the result of spurious acoustic 

activity. The plurality of stages may be performed generally in a sequence (e.g., 

serially), may be performed in parallel, or a combination of serial and parallel 

processing. 

[0064] A processing stage that determines that the acoustic input likely 

corresponds to spurious acoustic activity may terminate further processing of the 

acoustic input to avoid consuming additional power. A processing stage that concludes 

that the acoustic input likely corresponds to a voice command (e.g., to a desired level of 

confidence) may initiate further processing to respond to the voice command (act 330). 

When processing one or more stages sequentially, a processing stage that neither 

concludes that the acoustic input includes a voice command, nor that the acoustic input 

corresponds to spurious acoustic activity, may engage a subsequent processing stage to 

proceed with further evaluation of the acoustic input. Thus, additional processing may 

be reserved for circumstances in which it is needed to arrive at a conclusion about the 

nature of the acoustic input to conserve power. 

[0065] Selecting a subsequent stage may depend on the stage itself, a confidence 

that a processing stage (or one or more previous stages) has in its assessment, one or 

more contextual cues and/or any other suitable factor. According to some embodiments, 

the sequence of processing stages utilized are dynamically selected with an intent to 

2859470.1 

Petitioner Exhibit 1004, Page 49 of 1052



- 19 -

optimize false positive and false negative rates while consuming as little power as 

reasonable, some techniques of which are discussed in further detail below. However, in 

some embodiments, the sequence of stages that are utilized is essentially static and 

processing of the acoustic input generally proceeds in a prescribed manner until the 

acoustic input has been either determined to include a voice command or to correspond 

to spurious acoustic activity. 

[0066] When performing processing stages in parallel, the results from the 

parallel processing stages may be used together to assess the likelihood that an acoustic 

input includes a voice command. For example, the results from parallel processing 

stages may be utilized in a voting scheme, weighted decision or other suitable manner 

that evaluates the information from a plurality of processing stages to assist in 

determining whether acoustic input includes a voice command. 

[0067] According to some embodiments, both sequential/serial processing and 

parallel processing are used with respect to the plurality of processing stages performed 

to assess whether acoustic input includes a voice command. For example, a plurality of 

processing stages may be performed in parallel and the results may be used to determine 

if further processing is needed and/or which subsequent one or more processing stages 

should be selected for performance. Sequential and parallel processing can be used 

together in other ways, as the aspects are not limited in this respect. 

[0068] FIG. 4 illustrates a multi-stage method for determining whether acoustic 

input includes a voice command wherein at least some of the processing stages are 

performed in a sequence. Method 400 may be similar in some respects to the method 

illustrated in FIG. 3 in that acoustic input is received and processed using a plurality of 

processing stage to determine whether it includes a voice command, or whether the 

acoustic input likely resulted from spurious acoustic activity. Method 400 provides a 

hierarchical approach to multi-stage processing to facilitate conserving the power 

resources of the mobile device. 

[0069] In particular, performing a plurality of processing stages to process the 

acoustic input comprises performing at least one first processing stage (act 422) prior to 

performing at least one second processing stage (act 424). The at least one first 

processing stage may include one or more stages designed to determine whether the 

acoustic input may potentially include a voice command, or conclude that the acoustic 

input corresponds to spurious acoustic activity. If the at least one first processing stage 
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determines that the acoustic input corresponds to spurious acoustic activity, further 

processing of the acoustic input may be terminated and further acoustic input received 

from monitoring the acoustic environment evaluated (e.g., a voice response system may 

return to or continue to perform act 410). 

[0070] Otherwise, if the at least one first processing stage is not able to conclude 

that the acoustic input corresponds to spurious acoustic activity, at least one second 

processing stage may be performed to assess whether the acoustic input includes a voice 

command, or corresponds to spurious acoustic activity. The at least one second 

processing stage may include one or more processing stages configured to conclude 

whether the acoustic input includes a voice command, or instead corresponds to spurious 

acoustic activity. If the at least one second processing stage determines that acoustic 

input includes a voice command, processes to respond to the voice command may be 

initiated (act 430). For example, if the acoustic input is determined to include an explicit 

voice trigger, the voice response system may be readied to expect one or more voice 

commands to act upon. If the acoustic input includes an actionable voice command, 

initiation of the processes to perform the actions needed to respond to the voice 

command may be invoked. 

[0071] According to some embodiments, the at least one first processing stage 

comprises one or more relatively low power processing stages, and the at least one 

second processing stage comprises one or more generally higher power processing 

stages. In this manner, the processing stages that require more processing power may be 

reserved for circumstances where the at least one relatively low power processing stage 

is not able to conclude that the acoustic input corresponds to spurious acoustic activity so 

that further evaluation may be necessary. 

[0072] According to some embodiments, the at least one first processing stage 

comprises one or more V AD processing stages configured to determine whether the 

acoustic input likely contains voice content or whether the acoustic input more likely 

contains non-speech acoustic activity. The at least one second processing stage may 

include one or more speech processing stages configured to determine the content of the 

speech and/or the meaning of the speech assessed as being present in the acoustic input 

by the one or more V AD processing stages. In this manner, speech processing stages 

may be reserved for acoustic input assessed as including voice content, thus conserving 

power to an extent reasonable by first detecting the presence of speech before 
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determining its content. Some exemplary V AD and speech processing stages are 

discussed in further detail below. 

[0073] According to some embodiments, the at least one first processing stage is 

performed on a secondary processor (e.g., a relatively low power digital signal processor 

(DSP) on the mobile device) and the at least one second processing stage is performed on 

a primary processor (e.g., a main central processing unit (CPU) of the mobile device). In 

this manner, the secondary processor may be able to dispense with some appreciable 

percentage of the received acoustic input without having to engage the primary 

processor, thus conserving power resources and allocating them on an as-needed basis. 

This may be particularly useful when the mobile device is operating in a low power 

mode wherein the primary processor is powered down or at least partially disabled or 

deactivated. Thus, monitoring the acoustic environment may be achieved without having 

to frequently wake-up relatively power intensive components of the mobile device to 

evaluate whether a voice command has been received. 

[0074] The above described examples of multi-stage processing may facilitate 

the implementation of an "always-on" voice response system that can monitor and 

respond to voice commands while generally minimizing power consumption, both when 

the mobile device is active and/or when the mobile device is in a low power mode 

(where reducing power consumption may be or perceived to be more critical or 

important by a user). Some exemplary processing stages that may be used to implement 

multi-stage voice response/activation are described below, though aspects related to 

monitoring acoustic input and evaluating whether the acoustic input includes a voice 

command are not limited to the examples provided herein, nor are any particular 

processing stages required as any one or combination of processing stages may be 

suitable for implementing an "always-on" voice response system. 

[0075] When a mobile device is operating in a low power mode, the voice 

response system may transition the mobile device from the low power mode to an active 

mode in a number of ways. In general, the voice response system may be configured to 

keep as many components in a low power mode as possible to reduce the impact on the 

battery of the mobile device. As such, the voice response system may incrementally or 

progressively transition the mobile device from a low power mode to an active mode by 

activating resources only as needed. For example, the voice response system may 

activate a secondary processor to perform one or more processing stages while leaving 

2859470.1 

Petitioner Exhibit 1004, Page 52 of 1052



- 22 -

the primary processor in a low power mode until and/or unless the primary processor is 

needed. 

[0076] One or more processors may include a low power state whereby certain 

processes may be executed without fully activating the processor (e.g., one or more low 

power clocks may allow for low power operation), and the voice response system may 

utilize such low power operating states to the extent possible before bringing the 

processor to a full power state or otherwise rendering the processor fully operational. 

Some components, such as the display, may remain in low power mode until the voice 

response system is confident acoustic input includes a voice command. It should be 

appreciated that there are many suitable approaches for transitioning a mobile device 

from a low power mode to an active mode, either progressively or more instantaneously, 

and the manner in which wake-up of a mobile device is performed may rely on the 

processing strategy used to determine whether acoustic input includes a voice command. 

[0077] It should be appreciated that incremental or staged wake-up may also 

include progressive wake-up of other components on the mobile device (e.g., 

components other than the one or more processors) as appropriate. For example, a 

mobile device may include multiple microphones to monitor the acoustic environment of 

the mobile device. When operating in a low power mode, one or more of the 

microphones may be powered down or turned off to conserver power, while at least one 

microphone remains at least partially on so as to continue to monitor the acoustic 

environment to receive acoustic input when the mobile device is operating in a low 

power mode. When the voice response system determines that the acoustic input likely 

includes speech and/or a voice command, the voice response system may tum on one or 

more additional microphones. 

[0078] It should be appreciated that the processing stage at which additional 

microphone( s) are activated is not limited to any particular stage in the processing. For 

example, the voice response system may activate one or more additional microphones 

when one or more V AD processing stages has determined that the acoustic input likely 

contains speech. The voice response system may activate one or more additional 

microphones when an explicit voice trigger is detected, or when one or more keywords 

has been recognized. Additionally, one or more additional microphones may be 

activated after relatively early processing determines that the acoustic input exceeds 

certain low level threshold inquiries such as amplitude, duration, energy, etc. 
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Accordingly, any of the processing stages described herein may trigger activating one or 

more additional microphones, as the aspects are not limited in this respect. 

[0079] Any of a variety of mobile device components capable of providing one 

or more contextual cues may also be activated as part of a staged or incremental wake-up 

when the mobile device is operating in a low power mode including, but not limited to, a 

GPS system, an accelerometer, or a clock to provide location information, motion 

information and time of day, respectively. Any of various system resources may be 

activated to, for example, check for recent activity, check for an occurrence of an event, 

check the battery power, etc. to incrementally wake-up portions of the mobile device on 

an as-needed basis. Network components may also be activated in a staged wake-up 

when the mobile device is operating in a low power mode. As discussed above, one or 

more processing stages may involve transmitting at least a portion of the acoustic input 

over the network to be processed by one or more network servers, and the network 

transceiver and/or other components needed to communicate with an appropriate 

network may be activated while the mobile device is operating in a low power mode. 

Thus, network resources such as ASR and/or NLP resources may be utilized while the 

mobile device otherwise remains in a low power mode. 

[0080] There are a number and variety of processing stages that may be used to 

assist in deciding whether acoustic input received by a mobile device includes a voice 

command or corresponds to spurious acoustic activity. Following below are descriptions 

of some non-limiting examples of processing stages that may be used alone or in any 

combination in a processing strategy for detecting when a voice command has been 

spoken. Other processing stages beside the illustrative processing stages described 

herein may be used, as the aspects are not limited in this respect. 

[0081] A first class of processing stages that may be utilized include V AD 

processing stages configured to detect the presence of voice content in acoustic input. 

For example, audio signals receiving from one or more microphones in response to 

acoustic activity in the environment may be processed to determine if the audio signals 

contain voice content. Performing one or more VAD processing stages may include 

evaluating the amplitude of the audio signal generated by the microphone. It is often the 

case that a user uttering a voice command will speak at least at some minimal volume in 

the vicinity of the mobile device such that low amplitude audio signals below a given 

threshold may be regarded as acoustic input arising from background or ambient acoustic 
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activity. Alternatively or in addition to, the duration of acoustic activity may be 

evaluated to rule out spikes of acoustic activity or other acoustic activity of a duration 

too brief to likely correspond to speech. 

[0082] VAD processing stage(s) may also include evaluation of the acoustic 

input to assess whether the acoustic input is characteristic of speech. For example, the 

energy of acoustic input received by a microphone on the mobile device may be 

evaluated to assess whether the energy content is suggestive of speech. Spectral slope 

analysis, evaluation of signal periodicity, cepstral analysis, or any other technique that 

evaluates one or more properties of the acoustic input to determine whether the acoustic 

input is characteristic of speech. V AD processing stages may include analyzing the 

acoustic input for phoneme content to determine the likelihood that the acoustic input 

includes speech. For example, one or more V AD processing stages may utilize a limited 

number of stored phoneme models (or a complete set) and compare the acoustic input to 

the phoneme models to evaluate whether the acoustic input has phonemic content. For 

example, if portions of the acoustic input match one or more of the phoneme models 

utilized, it may be ascertained that the acoustic input likely includes phonemic content 

characteristic of speech. 

[0083] The confidence such a processing stage has that acoustic input includes 

phonemic content, and thus that the acoustic input include voice content, may relate to 

how well portions of the acoustic input match the set of phoneme models utilized and/or 

how many matches can be found. To reduce the amount of processing required, one or 

more such processing stages may be configured to conclude that voice content is present 

when a certain number of matches are found and/or the quality of one or more matches 

are sufficient to strongly suggest speech, discontinuing further processing in this respect. 

One or more phone loop techniques may be used to ascertain the phonemic content of the 

acoustic input. Such phonemic processing may be performed relatively inexpensively as 

a precursor to ASR and using less computing power than required to recognize words. 

According to some embodiments, results of phoneme analysis may be propagated to 

subsequent ASR processing stages. 

[0084] In embodiments that include one or more VAD processing stages, the 

processing stages may be performed in sequence ( e.g., a low level amplitude check may 

be performed as a threshold inquiry, followed by one or more evaluations of the audio 

signal characteristics if the amplitude is sufficient to suggest it may be associated with 
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voice), in parallel (e.g., one or more signal characteristic processing stages may be 

performed relatively simultaneously or as part of the same processing stage, and the 

results may together be evaluated to assess whether the acoustic input is suggestive of 

speech), or a combination of both. According to some embodiments, one or more V AD 

processing stages may be utilized to determine whether it is believed that acoustic input 

contains speech, and if not, further processing of the acoustic input may be terminated. 

[0085] Another class of processing stages that may be performed to determine 

whether acoustic input includes a voice command are speech processing stages, which 

herein refer to processing stages that evaluate or assess the content of speech contained 

in an acoustic input (e.g., as opposed to determining whether it is believed voice content 

is present, as performed by typical V AD processing stages). Evaluating the content of 

acoustic input may include, but is not limited to, automatic speech recognition (ASR) 

(e.g., determining what words are present in an acoustic input containing speech), 

classification (e.g., categorizing speech), language understanding (e.g., ascertaining the 

semantic content of speech) and/or speaker verification (e.g., determining whether 

speech was uttered by a particular speaker), further details of which are discussed below. 

Speech processing stages may be used in any number and in any combination, as the 

aspects are not limited in this respect. 

[0086] Limited vocabulary ASR is one example of speech processing that may be 

suitable in determining whether a voice command has been spoken. As a general 

principle, the processing required to recognize speech increases as the size of the 

vocabulary of words that can be recognized increases. Accordingly, using a restricted 

vocabulary may allow for ASR to be performed quickly and efficiently while consuming 

relatively little power. 

[0087] Limited vocabulary ASR may be used to perform explicit voice trigger 

detection. For example, an exemplary speech processing stage may include perfonning 

ASR using a vocabulary restricted to the words in the explicit voice trigger phrase 

(which may include as few as a single word.). For example, for the explicit voice trigger 

"Hello, Dragon," the vocabulary may be restricted to the two words "Hello" and 

"Dragon." By limiting the vocabulary to the words permitted in an explicit voice trigger, 

ASR may be performed using little processing to assess whether the acoustic input 

includes a voice command (e.g., whether the acoustic input includes the explicit voice 

trigger). 
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[0088] Limited vocabulary ASR may also be used in contexts other than 

detecting an explicit voice trigger, alternatively or in addition to explicit voice trigger 

detection. For example, limited vocabulary ASR may be performed using a restricted 

vocabulary having a desired number of key words that are frequently uttered people 

when speaking a voice command. For example, terms such as "what," "where," "how," 

etc., may be frequently used when speaking a voice query. Action words such as 

"search," "schedule," "locate," "call," "contact," "remind," etc., may also be common 

words uttered when speaking a voice command. It should be appreciated that any word 

deemed suggestive of a voice command may be included the limited vocabulary to 

facilitate relatively fast, relatively low power ASR to obtain information about whether 

acoustic input includes a voice command. 

[0089] A limited vocabulary in this respect may also be built, learned or modified 

based on a user's behavior. For example, words spoken by a user in past voice 

commands may be added to a limited vocabulary. According to some embodiments, the 

words spoken by a user in voice commands recognized as such may be stored and each 

time a given word is again spoken by the user, the use count for that word may be 

incremented. The time at which a given word is spoken may also be recorded so that 

frequency of use may be determined. In this manner, a record of how many times and/or 

how frequently a user speaks particular words when uttering voice commands may be 

obtained. When a word that does not appear in the limited vocabulary reaches some 

threshold count and/or is spoken frequently enough (e.g., spoken enough times within a 

given interval of time), the word may be included in the limited vocabulary. One or 

more words included in the limited vocabulary may be removed if it is determined that a 

user does not use them regularly or at all when speaking voice commands. Other suitable 

techniques may be used to modify a limited vocabulary based on a user's behavior to 

generally tailor the limited vocabulary to the user, as this concept is not limited to any 

particular technique or set of techniques. 

[0090] According to some embodiments, limited vocabulary ASR may be 

followed by more comprehensive ASR (e.g., large vocabulary ASR, generally 

unrestricted ASR, etc.). For example, limited vocabulary ASR may detect that an 

explicit voice trigger was uttered and invoke more comprehensive ASR to recognize 

other words present in the acoustic input, or to recognize words present in acoustic input 

received subsequent to detecting the explicit voice trigger. According to some 
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embodiments, limited ASR may be used to recognize one or more key words suggestive 

of a voice command and, if it is determined that the recognized word(s) provide 

sufficient evidence of a voice command, more comprehensive ASR may be performed to 

recognize the remainder of the speech contained in the acoustic input, either to confirm 

that a voice command is present or to prepare for responding to a voice command, or 

both. 

[0091] According to some embodiments, generally unrestricted ASR (e.g., ASR 

performed without restricting or limiting the available vocabulary of the ASR component 

located on the mobile device) may be performed without first performing limited 

vocabulary ASR, as the aspects are not limited in this respect. Speech processing stages 

may also include utilizing ASR resources not available on the mobile device. For 

example, some embodiments include a speech processing stage that transmits the 

acoustic input wirelessly to a network where it can be recognized using a desired ASR 

component, for example, located on one or more servers connected to the network. This 

may allow for relatively computationally expensive ASR to be performed without 

incurring these processing costs on the mobile device itself. Limited ASR may also be 

performed on a network server instead of on the mobile device, as the use of local or 

network resources is not limited to any particular processing stage. In general, any one 

or combination of ASR processing stages may be utilized to assist in determining 

whether acoustic input includes a voice command. 

[0092] Speech processing stages that may be utilized to evaluate whether a voice 

command has been spoken include one or more statistical classification stages to 

categorize the acoustic input as either corresponding or not corresponding to a voice 

command. Any type of statistical classifier may utilized and in any combination, 

including but not limited to binary or multiclass classification, linear classifiers, hidden 

Markov models (HMMs), Bayesian networks, support vector machines, neural networks, 

decision trees, etc. According to some embodiments, training data is utilized to cluster 

utterances into classes (e.g., voice commands and speech that does not correspond to a 

voice commands). Words recognized in acoustic input may be compared to the trained 

clusters to classify the utterance as either likely being associated with a voice command 

or likely not. 

[0093] Such classification may be a binary decision, or the classifier (e.g., 

clusters) may include more numerous classifications. According to some embodiments, 
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a binary classification may be used to assess whether speech corresponds to a voice 

command or not and, when it is determined that speech c01Tesponds to a voice command, 

further analysis may be performed to understand the content of the voice command (e.g., 

one or more natural language processing stages may be performed). Alternately, a 

multiclass classification may be perfonned to better understand how the voice command 

should be responded to. Any of numerous suitable statistical classifiers may be used to 

determine whether speech corresponds to a voice command or not, and statistical 

classifier processing stages are not limited to any one, particular or combination of 

techniques. 

[0094] Speech processing stages that may be utilized to evaluate the content of 

input also include one or more natural language processing stages to ascertain the 

semantic meaning of speech recognized using one or more ASR processing stages. NLP 

stages may be used either to evaluate whether speech contained in acoustic input 

corresponds to a voice command, or to detennine the meaning of the voice command 

and/or intent of the user so that the voice command can be carried out. 

[0095] It should be appreciated that any processing stage configured to evaluate 

whether acoustic input includes a voice command (e.g., any of the exemplary processing 

stages described herein) may be performed on the mobile device or remotely via a 

network connection to one or more network servers). In some circumstances, delegating 

one or more processing stages to network resources may further generally optimizing 

false positive and false negative rates while generally minimizing power consumption 

and/or may bring to bear resources not available on the mobile device. 

[0096] As discussed above, generally optimizing false positive and false negative 

rates to ensure that a mobile device is perceived as responsive to voice commands, while 

avoiding too frequently attempting to respond to spurious acoustic activity may be a 

consideration when implementing "always-on" functionality. This may have increased 

importance when the mobile device is operating in a low power mode where 

unnecessarily waking-up the mobile device may not only be particularly frustrating for 

the user from the perspective of loss of battery power, but may become annoying to the 

user who may then prefer to disable this functionality. 

[0097] The inventors have appreciated that considering one or more contextual 

cues may improve false positive and/or false negative rates. In particular, the inventors 

have appreciated that considering other factors other than the content of received 
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acoustic input may improve accurately detecting whether the acoustic input includes a 

voice command when used in conjunction with techniques for evaluating the acoustic 

input itself (e.g., in conjunction with any of the above described processing stages and 

techniques). 

[0098] FIG. 5 illustrates a method of using at least one contextual cue to assist in 

determining whether acoustic input includes a voice command. Method 500 may be 

similar in some respects to methods 200, 300 or 400 in that acoustic information is 

obtained (510) and then processed in some manner to evaluate whether the acoustic input 

includes a voice command (e.g., using any one or combination of techniques described 

herein). In act 520, at least one contextual cue is used to assist in determining whether 

the acoustic input includes a voice command. Example contextual cues include, but are 

not limited to, the time of day, the location of the mobile device, motion of the mobile 

device, recent activity on the mobile device, biometric information, status of the power 

source, information about the acoustic environment, etc., further details of which are 

provided below. 

[0099] Contextual cues may be used in numerous ways to influence the 

determination of whether acoustic input includes a voice command. For example, one or 

more contextual cues may increase or decrease a confidence value associated with one or 

more processing stages. As illustration, movement of the mobile device may influence 

the decisions of one or more V AD processing stages when it is suggestive of a user 

having picked up the mobile device, as such action may indicate that proximately 

received acoustic input includes voice content. 

[00100] Contextual cues may be used to determine which processing stages are 

performed and in what order (e.g., the selection and/or sequence of processing stages 

may be based, at least in part, on evaluating one or more contextual cues). For example, 

a location cue indicating that the mobile device is located in a vehicle may be used to 

initiate a particular noise cancellation processing stage that would not otherwise be 

performed if the mobile device is determined to be located in the office or home or other 

location having a different acoustic profile. A low battery condition may be used to 

favor selection of specific (or additional) low power processing stages and/or discourage 

selection of higher power processing stages. In some instances, one or more contextual 

cues may be used to terminate further processing altogether (e.g., a determination that 

received speech was not uttered by the user of the mobile device may trigger ceasing 
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further processing). Additionally, a contextual cue may be used to initiate obtaining one 

or more other contextual cues. Contextual cues may be used in any suitable way to assist 

in determining and/or influencing the evaluation of whether an acoustic input includes a 

voice command, as the aspects are not limited in this respect. 

[00101] Following below are more detailed descriptions of various exemplary 

contextual cues. Examples of specific contextual cues are provided herein for illustrative 

purposes as any contextual cue may be utilized in any suitable combination and are not 

limited to the type or combinations explicitly described herein. 

[00102] The inventors have appreciated that the time of day may be an indicator of 

whether acoustic input includes a voice command, and that the time in which acoustic 

input was received may be used to influence the evaluation of whether the user has 

uttered a voice command. For example, acoustic input received when people normally 

are sleeping may suggest that the acoustic input does not include a voice command. This 

information may be used to discourage activating the voice response system unless other 

indicators suggest more strongly that the acoustic input in fact does include a voice 

command. Acoustic input received at other times of day may suggest that it is more 

likely that the acoustic input includes a voice command, and this information may be 

used to influence the evaluation (e.g., to bias the decision as to whether a voice 

command has been uttered to some desired extent). 

[00103] According to some embodiments, the system may record the time of day 

that a given user has uttered voice commands in the past. By doing so, a distribution of 

when a particular user has issued voice commands can be compiled. Such a distribution 

indicates when a user is more and less likely to issue voice commands. As such, when 

acoustic input is received, the time may be obtained and compared to the distribution to 

see whether receipt of the acoustic input corresponds to a time when the user frequently 

or infrequently utters voice commands. This comparison may be used to influence the 

determination of whether the acoustic input likely includes a voice command. 

[00104] As an example, if the time of receipt of the acoustic input corresponds 

generally to a time of day when the user frequently utter voice commands, the 

determination may be biased towards finding a voice command to a desired extent (e.g., 

in proportion to how frequently the user utters voice command at the current time of 

day). On the other hand, if the current time corresponds to a time of day when the user 

infrequently utters voice commands, the comparison may be used to influence the 
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evaluation to discourage, to an extent desired, the conclusion that the acoustic input 

includes a voice command. It should be appreciated that a history of the times of past 

voice commands may be collected and utilized in other ways to influence the 

determination of whether acoustic input includes a voice command, or historical data 

may not be utilized, as such techniques are not limited in this respect. 

[00105] According to some embodiments, the voice response system may obtain 

the current time when acoustic input is received and access a user's calendar to check 

whether the user may have an appointment, meeting or event scheduled that would make 

it more or less likely that the user would be uttering a voice command. The voice 

response system may be capable of accessing a calendar or schedule that allows the user 

to specify certain times when the user does not want "always-on" functionality to be 

operational, but would like the mobile device to enable and disable this functionality 

automatically. Thus, when acoustic input is received, the system may initially check to 

see if the current time is within an interval of time that the user has indicated that the 

user would like "always-on" functionality disabled before proceeding with further 

processing. The time at which acoustic input is received may be utilized in other ways to 

influence whether a user has uttered a voice command, as the aspects are not limited to 

the examples described herein. 

[00106] Many mobile devices are equipped with one or more components that can 

detect motion of the mobile device, typically by sensing acceleration (e.g., using a 

gyroscope or other component that responds to acceleration forces). The inventors have 

appreciated that such motion detectors may be used as a contextual cue to facilitate 

improved performance with respect to detecting a voice command. For example, users 

often lift a mobile device or otherwise bring the mobile device closer to their mouth just 

prior to or concurrent with uttering a voice command, and this action may be used to 

facilitate improved evaluation of acoustic input. In particular, response from a motion 

detector can be used as a cue that acoustic input is likely to include a voice command 

(e.g., when acoustic input is received in close temporal proximity to a response from a 

motion detector, it may be assumed more likely that the user spoke a voice command). 

[00107] Motion detector (e.g., accelerometer) response may be incorporated into 

the evaluation by using motion detector response in conjunction with, to supplement, 

augment or otherwise influence one or more processing stages ( or the results of one or 

more processing stages) to bias the evaluation in favor of the acoustic input including a 

2859470.1 

Petitioner Exhibit 1004, Page 62 of 1052



- 32 -

voice command. For example, motion response may be used to reduce the threshold of 

one or more V AD processing stages, relax the requirements of one or more ASR and/or 

natural language processing stages, provide a vote in favor of the acoustic input 

including a voice command in a voting scheme, etc. Response from one or more motion 

detectors may be used in any suitable way to influence the determination of whether 

acoustic input includes a voice command, as the aspects are not limited in this respect. 

[00108] Many mobile devices are equipped with location determination 

capabilities such as GPS. The inventors have appreciated that the location of the mobile 

device may be used as a cue to influence the determination of whether acoustic input 

includes a voice command. For example, a user may more frequently issue voice 

commands while driving then when at the office or home, or vice versa. The voice 

response system may incorporate this information into evaluating of acoustic input to 

influence the decision regarding whether a voice command has been spoken. The system 

may also be configured to be more inclined or more reluctant to conclude that acoustic 

input includes a voice command in certain locations, independent of how frequently a 

user utters voice commands in a specific location. 

[00109] A voice response system may have stored information regarding general 

areas associated with home, office or other locations such that when the location 

determination component, such as a GPS, generates coordinates located within these 

areas, the voice response system can ascertain that the mobile device is located in a 

known location. With respect to a vehicle, the voice response system may be configured 

to recognize when the location of the mobile device is changing rapidly and use this 

information to infer that the mobile device is located in a moving vehicle. 

[00110] Determining location is not limited to using an electronic component that 

determines the coordinates of the mobile device, and location of the mobile device may 

be ascertained through inference using other cues. For example, the voice response 

system may conclude that the mobile device is presently located in the user's vehicle by 

detecting connection to a hands free docking station, detecting the presence of a wireless 

device (e.g., a Bluetooth device) located in the vehicle, or determining that the mobile 

device is capable of communicating with one or more of the vehicle's on-board systems. 

The voice response system may also ascertain that the mobile device is located in a 

particular location by detecting the presence of a wireless access point (e.g., the user's 

home network, office LAN, etc.). 
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[00111] Techniques that generally infer the location of the mobile device due to 

proximity, connection and/or ability to communicate with other devices, components 

and/or networks may be used to ascertain the mobile device's location wherever suitable 

and wherever such inferences can be made, as the aspects are not limited in this respect. 

In general, location may be used in any of a variety of ways to assist in determining 

whether acoustic input includes a voice command, as the aspects are not limited in this 

respect. 

[00112] According to some embodiments, the voice response system may learn a 

user's behavior regarding where the user is most likely to speak a voice command. For 

example, when it has been determined that the user has spoken a voice command, the 

location may be recorded and a distribution obtained that captures where the user 

frequently utters voice commands. When acoustic input is received, a present location of 

the mobile device may be compared to this distribution to either bias in favor of or 

discourage the determination that the acoustic input includes a voice command based on 

whether the mobile device is located where a user frequently or infrequently speaks 

voice commands. Other techniques for learning a user's habits with respect to uttering 

voice commands may be used, as the aspects are not limited in this respect. 

[00113] The occurrence of an event and/or recent activity on the mobile device 

may be used as a contextual cue to influence the decision regarding whether acoustic 

input includes a voice command. For example, certain events on a mobile device may be 

likely to trigger a voice response from the user. For example, when an alarm on the 

mobile device goes off, a user may be interested in addressing the alarm via voice 

commands such as "Snooze alarm," "Tum alarm off," or a command to set the alarm for 

a later time (e.g., "Set alarm for 8 o'clock," "Set alarm for an hour from now," etc.). 

After a calendar alert has activated, the user may be inclined to take some sort of action 

such as "Show me my Calendar," or in response to a reminder to call John, the user may 

instruct the mobile device to "Call John Doe," to initiate a telephone call. In response to 

an incoming telephone call, the user may want to handle the interaction via voice with 

instructions such as "Answer call," "Send to voicemail," "Mute phone," etc. A user may 

want to respond via voice when a text is received by commanding the mobile device to 

"Respond to latest text," or may want to respond to an alert that a voicemail was just 

received by speaking the command "Listen to voicemail." 
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[00114] A user's own activity on a mobile device may also be used to influence a 

decision about whether acoustic input includes a voice command. For example, if a user 

opens a text or email, the user may indicate the desire to speak the information by 

commanding the mobile device to "Take dictation." Opening a calendar or scheduling 

application make be cue that the user may want to schedule something using voice (e.g., 

"Schedule lunch with Jane at noon tomorrow"). In addition, how recently a user 

interacted with a mobile device may also be considered as a contextual cue. For 

example, the length of time since the user last activated the mobile device, how long ago 

the user last uttered a voice command, how long ago the user performed one or more 

tasks on the mobile device, etc., may also be considered as a contextual cue to influence 

the evaluation of one or more processing stages. 

[00115] The above described events and activities are merely exemplary and any 

event or combination of events or activity on the mobile device may be used as a 

contextual cue. The term event information is used herein to describe information 

obtained about an event occurring on the mobile device and recent activity enacted on 

the mobile device. Thus, according to some embodiments, a voice response system 

monitors one or more events and/or recent activity on the mobile device and uses event 

information obtained as a result to influence the evaluation of acoustic input received 

proximate in time to the event information. Event information may be utilized to either 

bias in favor or discourage a determination that acoustic input includes a voice 

command. 

[00116] As discussed above, conserving power may be an important consideration 

when implementing "always-on" functionality. Accordingly, in some embodiments, 

remaining battery power may be used to assist in the optimal selection of processing 

stages and/or in choosing what order the processing stages should be performed. For 

example, if the mobile device has sufficient battery power (e.g., the mobile device has 

been recently charged), the voice response system may be willing to consume more 

power to achieve lower false positive and/or false negative rates. As such, the choice of 

processing stages may be selected to achieve this result. However, when battery power is 

low, power conservation may become increasingly important. In such circumstances, an 

indication of a low battery state may be used to discourage passing acoustic information 

on for further processing such that additional power consumption is incurred only in 

situations where the confidence is very high that the acoustic input includes a voice 
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command (e.g., this may be achieved by modifying thresholds in one or more processing 

stages when a low battery condition is detected). 

[00117] Furthermore, if the system detects that the mobile device is plugged into a 

power source such that the choice of processing stages is generally not or significantly 

less constrained with respect to power consumption, the voice response system may 

select processing stages that generally will determine whether there is a voice command 

with the best accuracy, while relaxing constraints on the amount of processing power 

used to make the determination. 

[00118] The acoustic environment of the mobile device may also be used as a 

contextual cue. For example, when acoustic input has been received and assessed as 

resulting from spurious acoustic activity, the acoustic input may be stored as acoustic 

information reflecting the acoustic environment and later referenced to assist in 

evaluating subsequently obtained acoustic input. According to some embodiments, the 

stored acoustic information, or information de1ived therefrom (e.g., spectral information, 

salient components believed to conespond to noise, etc.) may be compared to or 

subtracted from received acoustic input to eliminate at least portions of the background 

acoustic environment. The acoustic information may also be obtained by periodically 

sampling the acoustic environment to obtain information that can be processed and 

stored as a reference with respect to the acoustic environment of the mobile device. 

Acoustic information regarding the environment may also be used to determine a 

location of the mobile device by comparing acoustic information to stored templates of 

environments in which the mobile device is frequently located (e.g., a car). 

[00119] Voice has been used as a biometric signature to facilitate verifying or 

authenticating the identity of a speaker electronically. Techniques for performing such 

speaker recognition often utilize a stored "voice print" of the speaker which can be 

compared to a received audio signal to assess whether the characteristics of the audio 

signal match those captured by the voice print. A voice print is typically comprised of 

one or more characteristics that have a facility for distinguishing one speaker from 

another. When acoustic input is received, one or more characteristics may be extracted 

and compared to the voice print to assess whether it is believed the acoustic input came 

from the same speaker from which the voice print was obtained. 

[00120] Speaker recognition techniques may be used as part of the process of 

determining whether acoustic input includes an actionable voice command. According 
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to some embodiments, the voice response system may be configured to respond only to 

voice commands spoken by a particular user of the mobile device (e.g., the owner). As 

such, when acoustic input has been determined to likely contain speech (e.g., using one 

or more V AD techniques), the acoustic input may undergo speaker recognition to 

determination whether the speech came from the user or from one or more other 

speakers. The system may be configured to disregard the acoustic input if it is 

determined that it did not originate from the specific user, whether it includes a voice 

command or not. In some embodiments in which the system is capable of performing 

speaker recognition, this capability may be enabled and disabled by the user to allow for 

other speakers to speak voice commands that can be acted upon. 

[00121] Mobile devices may include multiple microphones. Such configurations 

may be utilized to compute the direction from which a given user is speaking. For 

example, time delay of arrival (TDOA) techniques may be used to compute the direction 

from which a given user is speaking based, at least in part, on the delay between the 

times a user's speech is received at two different microphones on the mobile device, 

provided there is some sufficient distance between the microphones on the mobile 

device. For example, transducers 130 in FIG. lA may include at least one microphone 

located on the upper portion and on the lower portion to provide a spread sufficient to 

perform TDOA computations. 

[00122] When a given user speaks, the direction from which the speech is 

incoming may be computed. It should be appreciated that any technique may be used to 

compute a direction of the user, as there are no limitations in this respect. When acoustic 

input is received by the mobile device, the direction of the acoustic information may be 

computed and compared to the stored direction. If the acoustic input is arriving from a 

different direction, the voice response system may disregard the acoustic input as not 

including a voice command from the given user. Alternatively or in addition to, the 

stored direction may be used to filter out acoustic information received from other 

directions such that acoustic input includes more signal from the general direction of the 

user to improve subsequent processing of the acoustic input. 

[00123] It should be appreciated that the above described contextual and other 

cues are merely exemplary and other contextual cues or cues of a different nature may be 

used to assist in detecting a voice command by influencing the evaluation of acoustic 

input received from the acoustic environment of the mobile device, as the aspects are not 
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limited for use with any particular contextual cue or combination of contextual cues. 

Contextual cues may be used at any stage of processing where information that suggests 

an acoustic input is more or less likely to include a voice command may be useful. 

[00124] FIG. lD illustrates an example configuration of system components 

internal to a mobile device, such as mobile device 100 illustrated in FIG. lA. Exemplary 

system components of a mobile device may include a primary processor 115, a 

secondary processor 125 and an audio codec 105, all illustrated for convenience and 

clarity of illustration as being interconnected via a common bus 155. It should be 

appreciated that a given mobile device may include more or fewer processing 

components interconnected in any of numerous ways using any type of interconnection, 

and the particular configuration illustrated in FIG. lD is provided to demonstrate some 

concepts related to generally low power "always-on" functionality, in accordance with 

some embodiments. 

[00125] It should be appreciated that any of the techniques described herein may 

be implemented on a mobile device having a single processor ( or performed on a single 

processor even when multiple processors are available), and the following discussion 

with respect to FIG. lD is provided to describe exemplary techniques for exploiting the 

processing capabilities of mobile devices that have multiple processors. As such, the 

configuration in FIG. lD is used merely to illustrate a mobile device having a primary 

and secondary processor that are capable of processing information and of exchanging 

information via some type of interconnection or series of interconnections or couplings 

and not to limit the type of mobile device on which techniques described herein may be 

implemented. Techniques described herein with respect to monitoring the acoustic 

environment of a mobile device to detect voice commands may be used with any suitable 

system configuration having any number of processing components interconnected in 

any suitable manner. 

[00126] Processor 115 may be the system's primary or main processor and 

generally operates as the central processing unit for the mobile device and, therefore may 

include a high speed processor that may consume relatively large amounts of power 

when operating (e.g., when the clock tree is enabled and the processor is executing 

instructions). Accordingly, when a mobile device enters a low power mode (e.g., powers 

down into a sleep or idle mode), the primary processor may be powered down to a 

desired extent (e.g., one or more clocks in the clock tree may be disabled to conserve 
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power). When the mobile device wakes-up (e.g., enters an active mode), the primary 

processor may be activated or powered up to perform processing tasks that are needed. 

[00127] Processor 125 may be a secondary processor such as a digital signal 

processor (DSP), co-processor and/or specialized processor to handle some portion or 

aspect of the processing tasks performed by the mobile device, to assist the plimary 

processor in performing certain functionality, to handle certain specialized processing 

tasks, etc. For example, the secondary processor may include a digital signal processor 

configured to process signals from one or more wireless communications components 

160, for example, to handle at least some processing involved in a cellular 

communications. The secondary processor may include a coprocessor of the primary 

processor or a specialized processor such as a graphics processing unit (GPU) to handle 

display capabilities. 

[00128] The secondary processor may be a lower power processor than the 

plimary processor in that less power may consumed by the secondary processor when 

enabled and executing instructions. In some embodiments, the secondary processor can 

be configured to operate at a lower power and/or may be simpler and require less power 

to power-up and/or keep enabled/powered-up, or otherwise be generally attractive from a 

power standpoint. In some embodiments, it may be simpler, more efficient and/or less 

power intensive to implement certain processing stages on the secondary processor, or 

there may be other reasons besides the operating charactelistics of the secondary 

processor that render the secondary processor advantageous from either a power 

standpoint, an efficiency standpoint, or both. 

[00129] As discussed above, the inventors have recognized that utilizing a 

secondary processor to perform one or more processing stages when determining 

whether acoustic input includes a voice command may afford lower power "always on" 

functionality. FIG. 6 illustrates a method of utilizing a system configuration of a mobile 

device that includes a plimary and secondary processor to monitor the acoustic 

environment to detect voice commands, in accordance with some embodiments. In act 

610, the acoustic environment of the mobile device is monitored and acoustic input 

received. The acoustic input may be processed by one or more components of the 

mobile device, for example, one or more transducers 130 (e.g., a microphone) may detect 

acoustic activity and process the acoustic input, audio codec 105 may convert the 
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acoustic input from analog to digital, perform one or more operations on the acoustic 

input, etc. 

[00130] In act 622, a secondary processor performs at least one first processing 

stage on the acoustic input to evaluate whether the acoustic input includes a voice 

command or likely corresponds to spurious acoustic activity. If after performing the at 

least one first processing stage, it is determined that the acoustic input corresponds to 

spurious acoustic activity, the acoustic input may be ignored and further acoustic input 

may be received for evaluation (e.g., act 610 may be repeated or continue to be 

performed). 

[00131] The at least one first processing stage may include one or more VAD 

processing stages and/or process one or more contextual cues to assess whether the 

acoustic input is likely to include voice and, if the acoustic input is determined to be the 

result of spurious acoustic activity, the voice response system may discontinue further 

processing of the acoustic input. The at least one first processing stage may also include 

one or more speech processing stages, provided the secondary processor has the 

processing power and/or functionality implemented to do so. For example, the 

secondary processor may be configured to perform limited vocabulary ASR on the 

acoustic input such as detecting an explicit voice trigger or keyword spotting. 

[00132] By first performing the at least one first processing stage on the secondary 

processor, it may be possible to rule out substantial amounts of acoustic input without 

needing to utilize the primary processor. When the mobile device is operating in a low 

power mode with the primary processor generally inactive or disabled, it may be possible 

to dispense with appreciable amounts of acoustic input without needing to "wake-up" the 

primary processor, thus achieving reduction in the power requirements of implementing 

"always-on" functionality. As such, the primary processor may be reserved for 

circumstances where additional processing is required to evaluate the acoustic input 

(e.g., when the secondary processor cannot itself reach a conclusion with enough 

certainty). 

[00133] In embodiments that check for explicit voice triggers, and wherein the 

secondary processor is configured to perform such explicit voice trigger detection, it may 

be determined that acoustic input includes a voice command without engaging the 

primary processor or, if in low power mode, without enabling, activating and/or waking 

up the primary processor at all. The voice response system may then be readied to 
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process subsequent acoustic input expected to follow the explicit voice trigger, or to 

further process the acoustic input if it includes an actionable voice command in addition 

to the explicit voice trigger. The further processing may engage the primary processor to 

assist in understanding the voice command and/or to carry out the directives of the voice 

command. 

[00134] In act 624, if after performing the one or more first processing stages, it 

cannot be concluded that the acoustic input corresponds to spurious acoustic activity ( act 

623), at least one second processing stage may be performed on the acoustic input by the 

primary processor to further evaluate whether the acoustic input includes a voice 

command. The at least one second processing stage may include one or more processing 

stages that require more processing power, more complex processing, and/or capabilities 

or functionality that the secondary processor is not configured to perform. The at least 

one second processing stage may include one or more speech processing stages that 

recognize the content of speech in the acoustic input and/or ascertain the semantic 

content of speech in the acoustic input. 

[00135] While it may be advantageous to reserve the primary processor for 

circumstances where the secondary processor cannot reach a conclusion and/or where 

more computing power, resources or functionality are needed, it should be appreciated 

that any of the exemplary speech processing stages described above, either alone or in 

any combination, may be performed by the primary processor to ascertain whether the 

acoustic input includes a voice command. When it is determined that the acoustic input 

includes a voice command, further processing needed to respond to the voice command 

may be initiated (act 640). 

[00136] According to some embodiments, the at least one first processing stage 

and/or the at least one second processing stage includes connecting to a network and 

transmitting at least some of the acoustic input over the network to be processed by one 

or more servers connected to the network. For example, the acoustic input may be sent 

to an ASR server to recognize the speech and/or to a natural language understanding 

server to ascertain the semantic meaning of the acoustic input. While connecting to the 

network and transmitting the acoustic input over the network consumes power (e.g., 

when in a low power mode, the appropriate wireless transceiver may need to be activated 

and the necessary processing components (e.g., a wireless codec) enabled to provide the 

acoustic input to one or more network servers), once received by the one or more servers, 
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the acoustic input can be processed using network resources without further exhausting 

the battery power of the mobile device. 

[00137] Thus, utilizing network resources to perform one or more processing 

stages may result in a net savings in battery power of the mobile device. That is, in some 

circumstances, utilizing the computing resources of the network may justify incurring the 

power consumption needed to transmit the acoustic input over the network and receive 

relevant results back (e.g., the power savings resulting from utilizing network resources 

may justify the processing power needed to connect and maintain a network 

communication). Network resources may be utilized to perform one or more processing 

stages on the acoustic input when the mobile device is operating in an active mode, when 

the mobile device is operating in a low power mode, or both. In an active mode, the 

components needed to perform the network communication may already be active and 

the overhead in this respect may be relatively minimal. When in a low power mode, the 

voice response system may activate only those components needed to perform the 

network communication and allow the remainder of the components that have been 

powered down to remain in a low power mode to limit the power consumption to the 

extent possible. 

[00138] While it may be advantageous in many circumstances to perform certain 

processing stages on the mobile device (e.g., one or more VAD processing stages and/or 

limited vocabulary ASR) and utilize network resources for more computationally 

intensive processing stages such as more complex ASR and/or NLP, there are no 

limitations in this respect, and acoustic input may be transmitted over the network at any 

stage of processing and network resources may be utilized to perform any one or 

combination of processing stages suitable for a given processing strategy. 

[00139] According to some embodiments, one or more V AD processing stages are 

performed on the secondary processor and, if voice is detected, the primary processor is 

engaged to perform one or more speech processing stages. It should be appreciated that 

while, from a power standpoint, it may be advantageous to perform V AD processing 

stages on the secondary processor, one or more VAD processing stages may be 

performed on the primary processor, as the aspects of utilizing two or more processors is 

not limited to performing any particular processing stage or combination of processing 

stages on the secondary processor or the primary processor. 
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[00140] The secondary processor may be utilized in any suitable manner to 

implement a processing strategy that facilitates achieving relatively low power "always­

on" functionality while having satisfactory false positive and false negative rates. Some 

processing strategies may be guided by the principal that further processing of acoustic 

input should only be performed and/or additional system components engaged or 

activated only when necessary to reach a conclusion regarding whether the acoustic input 

includes a voice command or is the result of spurious acoustic activity. However, a 

secondary and primary processor resources may be utilized in any manner, as the aspects 

are not limited in this respect. 

[00141] FIG. 7 A and 7B illustrate an example of a voice response system 750 

configured to monitor the acoustic environment of a mobile device 700 to receive an 

acoustic input and determine whether the acoustic input includes a voice command, 

without requiring the user to speak an explicit voice trigger. In particular, a user 790 

may speak the command "What appointments do I have scheduled for tomorrow?" to a 

mobile device 700 without first needing to alert the voice response system using an 

explicit voice trigger. According to some embodiments, the voice response system may 

be responsive to such voice commands (i.e., voice commands spoken without the user 

uttering an explicit voice trigger) when the mobile device is in an active mode, a low 

power mode, or both. 

[00142] Mobile device 700 may be the user's smartphone or other mobile device 

configured to receive voice input from the user. Mobile device 700 may be capable of 

connecting to one or more networks 795, including, but not limited to a cellular network, 

one or more LANs, one or more WANs, the Internet, etc. Voice response system 750 

may include hardware, software or a combination of both and is at least partially 

implemented on the mobile device 700 to monitor the acoustic environment of mobile 

device 700 to receive acoustic input 705, and determine whether acoustic input 705 

includes a voice command, examples of which are shown in FIG. 7B for the exemplary 

voice command shown in FIG. 7A. 

[00143] Voice response system 750 may process acoustic input 705 using one or 

more VAD processing stages 710 to detennine whether the acoustic input includes 

speech content or corresponds to non-speech acoustic activity. As discussed above, 

V AD processing stages may include any number of processing stages that evaluate 

properties of the acoustic input to assess whether the properties are characteristic of 
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speech, including but not limited to initial threshold inquiries regarding amplitude, 

energy and/or duration of the acoustic input, analysis of signal characteristics such as 

spectrum analysis, periodicity, spectral slope, cepstral analysis, etc. 

[00144] According to some embodiments, the number and type of V AD 

processing stages are selected to minimize the number of processing stages needed to 

either conclude that the acoustic input includes voice content, or conclude that the 

acoustic input is the result of non-speech acoustic activity. For example, if a given VAD 

processing stage concludes with sufficiently high confidence that the acoustic input 

includes voice content, further V AD processing stages may be omitted in favor 

proceeding directly to one or more speech processing stages to evaluate the content of 

the speech. If a given V AD processing stage evaluates the likelihood of the acoustic 

input as being sufficiently low, further processing may be discontinued and the acoustic 

input categorized as non-speech input. 

[00145] However, if a given VAD processing stage cannot conclude one way or 

another, further VAD processing stages may be performed to reach a conclusion as to 

whether the acoustic input includes voice content or not. The result of a given V AD 

processing stage may determine which subsequent V AD processing stage is selected. 

For example, results from certain types of V AD processing stages may suggest which 

subsequent VAD processing stage should be performed. In this manner, the number, 

type and order of processing stages may be dynamically determined to facilitate 

relatively low power V AD processing of the acoustic input. According to some 

embodiments, multiple V AD processing stages may be performed in parallel and the 

results from the parallel stages compared to evaluate whether the acoustic input includes 

voice content. For example, a voting scheme, which may be weighted or not, may be 

used based on results from multiple V AD processing stages. 

[00146] In the example illustrated in FIG. 7 A and 7B, VAD processing stage(s) 

710 determine that acoustic input 705 includes voice content and the voice response 

system further evaluates acoustic input 705 using one or more speech processing stages 

720 to determine whether the acoustic input includes a voice command. As discussed 

above, speech processing stages may include ASR, classification (e.g., using one or more 

statistical classifiers), NLP, etc. For example, according to some embodiments, acoustic 

input 705 may undergo limited vocabulary ASR to perform keyword spotting, any 

technique for which may be used to identify whether acoustic input 705 contains any 
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words deemed suggestive of a voice command and/or to identify words needed to 

perform classification. Other ASR techniques may be utilized depending on the 

processing strategy being used to recognize one or more words in speech contained in 

the acoustic input. If no words can be recognized with sufficient confidence, it may be 

the case that VAD processing stage(s) 710 incorrectly concluded that the acoustic input 

includes speech. In such an event, the voice response system may discontinue fmther 

processing to avoid consuming further power. 

[00147] When one or more words have been recognized using ASR, the 

recognized words may undergo classification. At this stage in the processing, acoustic 

input 705 may include one or more recognized words as a result of performing one or 

more ASR processing stages, and one or more statistical classifiers may be perfonned on 

acoustic input 705 to categorize the acoustic input as corresponding or not corresponding 

to a voice command based, at least in part, on the one or more recognized words. Other 

speech processing stages may be utilized, either alternatively or in addition to the 

exemplary speech processing stages described above, as the aspects are not limited in 

this respect. 

[00148] In the exemplary processing sequence in FIG. 7B operating on acoustic 

input 705, the one or more statistical classifiers may have concluded that the speech in 

acoustic input 705 corresponds to a voice command. Having so concluded, certain 

portions of the mobile device may be activated in situations in which the mobile device 

700 is operating in low power mode, some exemplary wake-up techniques of which are 

discussed in connection with FIG. SA and SB below. Generally speaking, essential 

components of the mobile device needed to efficiently determine the meaning of the 

voice command and to respond to the directives of the voice command may be engaged 

or activated pursuant to the determination that acoustic input 705 includes a voice 

command. However, voice response system wait to activate one or more components of 

the mobile device 700 until the meaning of the voice command is evaluated to better 

understand what components may be required to carry out the directives of the voice 

command. 

[00149] After concluding that a voice command is present, voice response system 

750 may perform NLP stages 730 to evaluate the semantic content of the acoustic input 

to understand what the user intended the voice response system to do when speaking the 

voice command. In this respect, the acoustic input may be fully recognized to the extent 
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that previous ASR stages were unable to (or not configured to) fully recognize the 

speech contained in the acoustic input prior to being processed by NLP stage(s) 730 (or 

large vocabulary and/or unrestricted ASR may be performed as part of the NLP 

processing). In the example shown in FIG. 7B, NLP stage(s) 730 may ascertain that the 

user would like to view his/her calendar to check what appointments are scheduled for 

tomorrow. As a result, voice response system 750 may check to see what tomorrow's 

date is and launch a calendar application (see process 740) and pass to the calendar 

application any appropriate parameters 785, such as tommrow's date so that the calendar 

can display the day that the user is interested in and/or list appointments on the calendar 

scheduled on the indicated date. 

[00150] In some circumstances, it may be the case that voice response 750 may 

need further information from the user and may ask the user for further information, or 

may confirm that the voice command was understood correctly by formulating 

confirmation speech via speech synthesis and providing the confirmation to the user via 

one or more speakers on mobile device 700. Voice response system may then proceed 

upon confirmation from the user. As denoted by the dotted arrows in FIG. 7B, one or 

more contextual cues 715 may be evaluated at any of the stages of processing to assist in 

detecting a voice command by influencing the evaluation of one or more processing 

stages being performed on the acoustic input. As shown in FIG. 7 A, mobile device 700 

is capable of communicating over network(s) 795 and voice response system 750 may 

elect to have network resources perform one or more processing stages on the acoustic 

input. For example, one or more ASR stages and/or one or more NLP stages may be 

performed by one or more servers 775 connected to network(s) 795. 

[00151] It should be appreciated that when a voice command is detected and the 

intent of the command ascertained, the further processing that is initiated will depend on 

the content of the command and/or the operating mode of the mobile device. When the 

mobile device is operating in a low power mode, some commands may provoke a 

transition of the mobile device into an active mode, while other commands may be 

carried out without further waking up the mobile device. For example, with respect to 

the latter, some mobile devices are capable of rendering music while in a low power 

mode. Voice commands such as "next track," "previous track," "repeat track," "pause 

music," "decrease volume," "increase volume," etc. may be performed without having to 

exit a low power mode. Thus, the acoustic input may be processed in a low power mode 
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(e.g., where certain components are activated on an "as-needed" basis) to detect the 

voice command, and the voice command may be carried out without needing to further 

transition the mobile device into an active mode. In this example, the fact that a music 

application or player is executing on the mobile device in a low power mode may also 

operate as a contextual cue to bias the evaluation of the acoustic input to assist in 

detecting voice commands related to the music player (e.g., the music player being 

operational may be used to select a processing stage that includes limited vocabulary 

ASR, wherein the limited vocabulary is selected to include terms frequently associated 

with controlling a music player such as one or any combination of "track," "volume," 

"resume," "pause," "repeat," "skip," "shuffle," etc., or any other word or term deemed 

suggestive of a voice command to control the music player). 

[00152] According to some embodiments, tasks that the voice response system is 

configured to respond to may have an associated indication as to whether the mobile 

device should be transitioned to an active mode when the corresponding task is identified 

and/or may include information that specifies which components should be activated to 

perform the corresponding tasks. In this way, the manner in which the voice response 

system responds to voice commands may be tailored to consume less power by 

activating the mobile device or some subset of components of the mobile device as 

needed to perform the one or more tasks or actions that the user intended to be 

performed. 

[00153] It should be appreciated that any number of other processing stages not 

specifically mentioned may be performed alternatively or in addition to, and the type and 

sequence of stages described in connection with FIG. 7B are merely exemplary. For 

example, in embodiments that allow explicit voice triggers, explicit voice trigger 

detection may be performed. In the context of the exemplary voice command illustrated 

in FIGS. 7 A and 7B, explicit voice trigger detection would have failed because the user 

elected to simply begin speaking a voice command in this particular instance. As such, 

electing to perform explicit voice trigger detection would have consumed power 

unnecessarily. Allowing for different modes of operation may help to optimize 

performance in this respect. 

[00154] As discussed above, some embodiments determine whether acoustic input 

includes a voice command without requiring an explicit voice trigger to do so, while 

some embodiments may require an explicit voice trigger. Embodiments in which an 
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explicit trigger phrase is not required may operate either by evaluating, but no relying on, 

whether the acoustic input includes an explicit trigger phrase, or by simply foregoing any 

detection of an explicit voice trigger. For example, embodiments that do not require an 

explicit voice trigger may still perform one or more processing stages that detect whether 

an explicit voice trigger is present to more quickly come to a conclusion in the event the 

user elects to speak an explicit trigger phrase. However, the absence of an explicit 

trigger phrase would not end the evaluation due to the voice response system's ability to 

also detect and respond to voice commands even in the absence of an explicit voice 

trigger. In other embodiments where explicit voice triggers are not required, no 

processing to detect an explicit voice trigger is performed ( e.g., in voice response 

implementations that do not have or do not consider explicit voice triggers. 

[00155] There may be advantages and disadvantages to each of the above 

described capabilities with respect to flexibility and processing strategy. For example, 

not requiring an explicit voice trigger but allowing for them may provide the user with 

the greatest flexibility. In particular, the user is free to either engage the voice response 

system either by uttering an explicit voice trigger or by simply speaking the voice 

command that the user would like the voice response system to respond to (allowing for 

explicit voice triggers also provides a user with a more failsafe mechanism to engage the 

voice response system in the event that implicit wake-up is not responding in a given 

situation). However, this flexibility may come at the cost of increased processing needed 

to determine whether acoustic input includes a voice command as the system will likely 

need to both determine whether an explicit voice trigger has been spoken and perform 

one or more other processing stages to determine whether acoustic input includes a voice 

command in the absence of an explicit voice trigger, as discussed in further detail below. 

[00156] Embodiments that do not require an explicit voice trigger, but also do not 

allow for explicit voice triggers may perform implicit wake-up more efficiently in this 

respect because processing stages that evaluate whether an explicit voice trigger has been 

spoken may be eliminated in favor of processing stages that analyze the acoustic input to 

detect a voice command by evaluating other characteristics, instead of having to do both. 

Requiring an explicit voice trigger on the other hand, may provide the most efficient 

detection of a voice command with generally optimal false positive and false negative 

rates, but at the cost of potentially impacting the user experience in a negative way by 
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requiring the user to first speak an explicit voice trigger because speaking the command 

that the user would like carried out. 

[00157] According to some embodiments, a voice response system may be 

configured to operate in more than one of the above described ways. By having multiple 

modes of operation in this respect, the mode that a voice response system operates in 

may be selected by the user, or selected by the mobile device itself. With respect to the 

former, in some environments, the user may prefer to operate in one mode or the other. 

For example, in some circumstances reducing false positives may be more important 

than reducing false negatives, or vice versa. Also, in some circumstances, battery 

conservation may be of heightened importance such that the user may prefer the mode 

that requires the least power consumption. Other factors may also contribute to a user 

wanting to choose a particular mode, either temporarily, or as a more permanent 

preference. With respect to the latter, the voice response system may switch between 

modes automatically according to a schedule (which may be user defined), based on the 

context or environment of the mobile device and/or may learn the user's habits or 

behaviors and switch between modes accordingly. 

[00158] FIGS. SA and SB illustrate an example of a voice response system 850 

configured to monitor the acoustic environment of a mobile device 800 to receive an 

acoustic input 805 and determine whether the acoustic input includes a voice command. 

In this example, mobile device 800 is operating in a low power mode. For example, 

mobile device 800 may have been inactive for some period of time such that, to conserve 

battery power, the mobile device has turned off the display, powered down one or more 

processors and/or disabled certain system components. Conventionally, waking-up the 

mobile device so that its functionality is available requires one or more manual actions to 

re-engage the mobile device. Absent these manual actions, conventional mobile devices 

are rendered unresponsive to voice when operating in low power mode. 

[00159] Voice response system 850 is configured to be responsive to voice even 

when the mobile device 800 is operating in a low power mode. In the example shown in 

FIGS. SA and SB, user 890 has spoken the words "Hello, Dragon" to wake-up the 

mobile device and engage the voice response system, or otherwise utilize functionality of 

the mobile device. "Hello, Dragon," in this example, represents an explicit voice bigger 

understood by voice response system 850. The user's speech may be detected by one or 

more microphones, located on mobile device, that has been kept at least partially on and 
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enabled in order to monitor the acoustic environment of the mobile device. In this 

manner, acoustic input 805 may be received for processing even when the mobile device 

is operating in a low power mode. 

[00160] As shown in FIG. 8B, one or more VAD processing stages 810 may be 

performed on acoustic input 805. As discussed above, any one or combination of V AD 

techniques may be applied and any desired order. In this respect, V AD processing stages 

810 may be similar in some respects to VAD processing stages 710 in that both may 

attempt to generally minimize the power required to reach a conclusion as to whether the 

acoustic input includes voice content or not, and proceed accordingly based upon that 

evaluation. 

[00161] In some embodiments, one or more generally low level acoustic input 

processing stages may be performed by the microphone (e.g., assessing amplitude levels, 

determining signal energy characteristics, etc.). In particular, some microphones (e.g., 

MEMS microphones) include an integrated circuit coupled to the transducer that 

performs some minimal level of processing of the electrical signals from the transducer. 

For example, the microphone IC may apply a gain or otherwise amplify the electrical 

signals as required and/or the microphone IC may perform some level of noise removal 

and/or filtering to enhance/suppress characteristics of the transducer signal. 

[00162] The microphone IC may be configured to perform one or more V AD 

techniques that facilitate determining whether acoustic input sensed by the microphone 

includes a voice command or is merely unrelated acoustic activity. For example, the 

microphone IC may evaluate one or any combination of signal amplitude, signal energy, 

signal duration to assess whether the received signal merits passing on to further 

processing stages. In this manner, at least some acoustic activity may be disregarded by 

the microphone itself without consuming further processing power from the mobile 

device. Some mobile devices implement an audio codec to convert between analog and 

digital signals. One or more V AD processing stages may also be performed by the audio 

codec as well to provide some measure of V AD up front to potentially avoid further 

processing. 

[00163] In the example in FIGS. 8A and 8B, VAD processing stage(s) 810 

conclude that acoustic input 805 includes voice content, and the voice response system, 

based on the assessment that voice is present, decides to invoke explicit voice trigger 

detection 820 to determine whether the detected speech in acoustic input 805 
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corresponds to an explicit voice trigger. Generally speaking, detection of an explicit 

voice trigger involves determining whether the user spoke specific words in a specific 

order. An explicit voice trigger is often selected to consist of one or more words that are 

not expected to be used frequently during normal conversation and/or a word ordering 

having a relatively low expectancy of occurrence. For example, the explicit voice tiigger 

"Hello Dragon" or "Wake-up Dragon" includes the word "Dragon," which alone may 

have a relatively low occurrence rate in normal speech and thus useable as a trigger 

phrase, preceded by the word "Hello" or "Wake-up" to provide an explicit voice trigger 

that is relatively unlikely to be spoken except by a user intending to engage the voice 

response system. 

[00164] Explicit voice trigger detection may be performed using any number of 

techniques such as a rule-based approach, using a grammar, etc. In some embodiments, 

word and/or word order may be strictly enforced. That is, a user may be constrained to 

speak the correct words in the correct order for the system to determine that the user has 

spoken the explicit trigger phrase. According to some embodiments, some flexibility 

may be built into explicit voice trigger detection with respect to word choice and/or word 

order to provide the user with some leeway in this respect. For example, both "Hello 

Dragon" and "Wake-up Dragon" may be recognized as acceptable explicit voice triggers, 

providing some flexibility with respect to word choice. As another example, "Dragon 

Hello" and/or "Dragon Wake-up" may also be recognized as acceptable utterances, 

providing some flexibility with respect to word order. As a general matter, the more 

flexibility a user is given with respect to uttering an acceptable explicit voice trigger, the 

more processing will be required to detect an explicit voice trigger, resulting in increased 

power consumption. Thus, there may be a trade-of between providing flexibility and 

implementing the most efficient process in this respect. 

[00165] Mobile device 800 may include a single processor, or may include 

multiple processors. When mobile device 800 includes a single processor (or includes 

multiple processors but only a single processor capable of performing one or more 

processing stages), voice response system 800 may activate the processor to the extent 

needed to perform the various processing stages in a given processing strategy. In a low 

power mode when multiple processors are available, a primary processor may be 

powered down into an idle or sleep state, and a secondary processor may be utilized to 

perform at least a portion of V AD processing stage(s) 810 and/or at least a portion of 
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explicit voice detection 820. In this manner, at least some significant processing may be 

performed without having to wake-up or otherwise activate the primary processor (e.g., 

the clock system of the primary processor may remain substantially at the powered-down 

state of the low power mode the mobile device is operating in). According to some 

embodiments, V AD processing and explicit voice detection may be performed by the 

secondary processor without having to wake-up the primary processor to do so. 

[00166] In the example in FIGS. SA and SB, explicit voice detection 820 

determines that the user spoke a permissible explicit voice trigger. In response, voice 

response system 850 may transition the mobile device from the low power mode to an 

active mode (e.g .. the voice response system may incrementally wake-up the mobile 

device as appropriate, or fully activate the mobile device). The extent to which the voice 

response system wakes-up the mobile device may depend upon the design of the voice 

response system. According to some embodiments, the voice response system may 

wake-up the mobile device to the same extent the mobile device is activated when a user 

performs the manual actions required to wake-up the device (e.g., the voice response 

system may turn on the display, activate the primary processor and/or otherwise ready 

the mobile device to perform any of its available functions). According to some 

embodiments, the voice response system maintains certain components in low power 

mode. For example, the voice response system may keep the display off but activate the 

primary processor to the extent that it wasn't already engaged after detecting the explicit 

voice trigger, or the voice response system may choose to keep the primary processor 

deactivated to the same extent it was after detecting the explicit voice trigger until it is 

needed to process further acoustic information (e.g., to process one or more actionable 

voice commands following the explicit voice tiigger). This applies equally to 

circumstances in which only a single processor is utilized and when multiple processors 

are utilized. 

[00167] According to some embodiments, voice response system 850 may provide 

an indication to the user that the explicit voice trigger was detected. For example, the 

voice response system may synthesize a voice acknowledgement to be rendered to the 

user via one or more speakers on the mobile device, and/or may turn-on, flash or 

otherwise utilize an LED on the mobile device to indicate that the explicit voice trigger 

was received and/or understood. Voice response system may indicate in other ways that 

the explicit voice trigger was detected and that the system is presently waiting for 
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subsequent speech input to act upon or is presently processing any remainder of speech 

contained in acoustic input 805. 

[00168] The voice response system may also generally provide feedback to the 

user that acoustic input has been received. For example, the mobile device may beep or 

provide some other audible indication that acoustic input has been received. The voice 

response system may wait to provide such an indication until some level of confidence 

has been reached that the acoustic input includes the user's speech. Receipt of acoustic 

input may also be performed using visual indicators such as using one or more LEDs, 

flashing the display, or via non-visual indicators such as vibration to let the user know 

that acoustic input was received. In some embodiments, one or more indicators may 

immediately provide feedback to the user based on any acoustic activity sensed by the 

mobile device. For example, one or more LEDs on the mobile device may be powered 

in con-espondence to the amplitude of incoming acoustic information, thereby providing 

a meter of sorts to show the user the intensity of acoustic information being sensed by 

the mobile device. 

[00169] Pursuant to the explicit voice trigger being detected, voice response 

system 850 may perform one or more processing stages 840 on subsequently received 

acoustic input 805' or any remainder of acoustic input 805 that may include actionable 

voice commands that the user expects the voice response system to respond to. 

Processing stages 840 may include any one or combination of processing stages 

described herein that are configured to understand the content of a user's voice 

command. For example, processing stages 840 may include one or more speech 

processing stages such as ASR or NLP to recognize and understand the voice command 

so as to take any actions needed to can-y out the directives of the user's command. 

[00170] It should be appreciated that any one or combination of processing stages 

840 may be performed, and such processes may be performed locally or using network 

resources, as the aspect are not limited in this respect. As denoted by the dotted an-ows 

in FIG. SB, one or more contextual cues 815 may be evaluated at any of the stages of 

processing to assist in detecting a voice command by influencing the evaluation of one or 

more processing stages being performed on the acoustic input. However, the voice 

response system need not utilized contextual cues, as the aspects are not limited in this 

respect. 
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[00171] In some circumstances, a voice response system may detect that acoustic 

input includes a voice command, but may be unable to ascertain the intent of the user 

and/or the action that the user would like performed. For example, one or more ASR 

and/or one or more NLP stages may detect with a high degree of likelihood that acoustic 

input includes a voice command, but may be unable to map the voice command to one or 

more specific tasks or actions. According to some embodiments, a default action may be 

performed when a voice command is detected, but where there is sufficient uncertainty 

with respect to the intent of the voice command and/or the voice command cannot be 

suitably mapped to a specific task or set of tasks. The default action may be, for 

example, an internet search using one or more words recognized in the acoustic input. 

Alternatively, the default action may include formulating a question to be rendered to the 

user to obtain further information and/or clarification regarding the voice command. It 

should be appreciated that any default action may be assigned to voice commands that 

have been detected, but for which a specific task or set of tasks are not identified (e.g., 

with a sufficient level of certainty), as the aspects are not limited in this respect. 

[00172] Such "catch-all" functionality allows a voice response system to be more 

responsive to a user even in the presence of uncertainty with respect to the user's intent, 

either by perfonning a generic action or by engaging in a dialog with the user to clarify 

the user's intent with respect to the voice command. According to some embodiments, 

such a "catch-all" functionality may be disabled when the mobile device is operating in a 

low power mode to avoid the mobile device taking action whenever a sequence of words 

is identified. In other embodiments, "catch-all" functionality may be enabled in low 

power mode, active mode or both, as the aspects are not limited in this respect. 

[00173] As discussed above, according to some embodiments, one or more 

processing stages may be performed by resource(s) available over a network. FIG. 9 

illustrates exemplary network resources that may be utilized by a voice response system 

in assessing whether acoustic input includes a voice command. For example, mobile 

device 900 may communicate with automatic speech recognition (ASR) component 930 

and/or natural language processing (NLP) component 940 via network(s) 995 to perform 

one or more processing stages. Each of these network resources may be implemented in 

software, hardware, or a combination of software and hardware. Components 

implemented in software may comprise sets of processor-executable instructions that 

may be executed by one or more processors of one or more network computers, such as a 
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network server or multiple network servers. Each of ASR component 930 and NLP 

component 940 may be implemented as a separate component, or any combination of 

these components may be integrated into a single component or a set of distributed 

components implemented on one or multiple network computers (e.g., network servers). 

In addition, any one of ASR component 930 and NLP component 940 may be 

implemented as a set of multiple software and/or hardware components. 

[00174] According to some embodiments, acoustic input may be transmitted to 

ASR component 930 to be recognized. The acoustic input may be processed in any 

suitable manner prior to providing the acoustic input to ASR component 930. For 

example, the acoustic input may be pre-processed to remove information, format the 

acoustic input or modify the acoustic input in preparation for ASR ( e.g., the acoustic 

input may be formatted to conform with a desired audio format and/or prepared for 

streaming as an audio stream or prepared as an appropriate audio file) so that the acoustic 

input can be provided as an audio input to ASR component 930 (e.g., transmitted over a 

network). 

[00175] ASR component 930 may be configured to process received audio input 

(e.g., audio input representing the acoustic input) to form a textual representation of the 

audio input (e.g., a textual representation of the constituent words in the acoustic input 

that can be further processed to understand the meaning of the constituent words). Such 

processing to produce a textual representation may be perfonned in any suitable way. In 

some embodiments, ASR component 930 may convert speech to a representation other 

than a textual representation, or the speech may not be recognized as words, but instead a 

sequence or collection of abstract concepts. It should be appreciated that the words 

and/or concepts represented in the acoustic input may be represented and/or stored as 

data in any suitable form, as aspects are not limited in this respect. ASR component 930 

may transmit the recognized acoustic input over the network to be received by the 

mobile device and/or ASR component 930 may provide the recognized acoustic input to 

NLP component 940 to assist in understanding the semantic content of the acoustic input 

to evaluate whether the acoustic input includes a voice command. According to some 

embodiments, ASR component 930 may be configured to perform limited vocabulary 

recognition and/or generally unrestricted recognition using one or any combination of 

suitable acoustic models, vocabularies/lexicons, grammars, language models, etc. to 

perform recognition, as aspects are not limited for use with any particular ASR 
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implementation. Any of the ASR processing stages described herein may be performed 

by ASR component 930. 

[00176] As discussed above, one or more processing stages may be performed by 

NLP component 940 configured to process acoustic input (e.g., a textual representation 

of the acoustic input or a portion of the acoustic input) to ascertain the semantic content 

of the acoustic input. NLP component 940 may use any suitable language understanding 

techniques to ascertain the meaning of the acoustic input so as to assist in assessing 

whether the acoustic input includes a voice command and/or what tasks or actions are 

specified therein. For example, NLP component may be configured to identify and 

extract grammatical and/or syntactical components of the acoustic input, such as parts of 

speech, or words or phrases belonging to known semantic categories, to facilitate an 

understanding of the acoustic input. For example, NLP component 940 may identify 

action words (e.g., action words suggestive of specific tasks or actions), subject words, 

topic words, and/or any other type or category of words the NLP component 940 may 

deem relevant to ascertaining the semantic form or content of the acoustic input to 

facilitate determining whether the acoustic input includes a voice command and/or what 

tasks or actions are specified therein (e.g., understand the intent of the user). 

[00177] NLP component 140 may use, employ or implement one or more 

statistical models to extract semantic entities from natural language input. In general, 

some statistical models can be described as a functional component designed and/or 

trained to analyze new inputs based on probabilistic patterns observed in prior training 

inputs. In this sense, statistical models differ from "rule-based" models, which typically 

apply hard-coded deterministic rules to map from inputs having particular characteristics 

to particular outputs. By contrast, a statistical model may operate to determine a 

particular output for an input with particular characteristics by considering how often 

(e.g., with what probability) training inputs with those same characteristics (or similar 

characteristics) were associated with that particular output in the statistical model's 

training data. For example, in the context of a voice response system, the input on which 

the model operates may correspond to acoustic input ( or a representation derived 

therefrom) and the output may include an identification that a voice command is present 

and/or identification of one or more tasks or actions specified by the voice command 

and/or one or more associated parameters. 
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[00178] To supply the probabilistic data that allows a statistical model to 

extrapolate from the tendency of particular input characteristics to be associated with 

particular outputs in past examples, statistical models are typically trained (or "built") on 

training corpuses with a sufficiently large numbers of example inputs. Typically, the 

example inputs are labeled with the known outputs with which they should be associated 

(e.g., a corpus of acoustic input may be labeled with the correct task the instruction 

specifies), often by a human labeler (e.g., with expert knowledge of the domain), or 

sometimes automatically. Characteristics of interest (known as "features") are identified 

("extracted") from the inputs, and the statistical model learns the probabilities with 

which different features are associated with different outputs, based on how often 

training inputs with those features are associated with those outputs. When the same 

features are extracted from a new input (e.g., an input that has not been labeled with a 

known output, for example, by a human), the statistical model can then use the learned 

probabilities for the extracted features (as learned from the training data) to determine 

which output is most likely correct for the new input. In the context of evaluating 

recognized acoustic input, the features may correspond to the words, concepts, 

associations, relationships, etc. identified in the acoustic input, and the statistical model 

may determine whether such features are suggestive of a voice command and/or which 

one or more tasks or actions are most likely specified based on these features and their 

relationships. 

[00179] NLP component 940 may also include (or alternatively include) one or 

more rule-based models that provide a set of rules as to how to map words or phrases in 

acoustic input to voice commands and/or corresponding task(s) and/or that map words or 

phrases in acoustic input to parameters of an identified task. For example, NLP 

component 940 may include a rule-based natural language processing component to 

extract relevant facts about the constituent words recognized in the acoustic input, link 

facts to concepts or otherwise assist in assessing whether a voice command is present 

and/or identifying one or more tasks specified in acoustic input. In a rule-based system, 

a linguist and/or other individual may create a plurality of rules that can specify what 

words or combinations or words evidence that recognized acoustic input includes a voice 

command and/or specifies a paiticular task. Rule-based techniques can be employed by 

NLP component 940 to determine whether acoustic input includes a voice command 
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and/or identify one or more tasks or actions specified in the acoustic input and/or any 

parameters associated with identified tasks. 

[00180] It should be appreciated that an NLP component may utilize one or any 

combination of techniques described above to ascertain whether a voice command is 

present and/or identify task(s) in acoustic input and/or identify any parameters associated 

with identified task(s), as aspects are not limited for use with any particular technique or 

combination of techniques. In accordance with one embodiment desc1ibed herein, a 

hybrid approach is used in which NLP component 940 employs both a statistical model 

and a rules-based component to evaluate whether acoustic input includes a voice 

command and/or to identify one or more tasks specified in the acoustic input. Such a 

hybrid approach can be implemented in any of numerous ways, as aspects that employ a 

hybrid approach are not limited to any particular implementation technique. In 

accordance with some embodiments, the statistic model and rules-based component of 

the NLP component 940 may operate in parallel on the same acoustic input, and in some 

embodiments they may operate serially. In either parallel or serial operation, the statistic 

model and the rules-based component may operate independently or may exchange 

information to facilitate evaluating the semantic content of the acoustic input (e.g., to 

assess whether a voice command is present and/or to identify task(s) specified in the 

acoustic input, and/or parameters associated with an identified task). 

[00181] According to some embodiments, a rules-based component may perform 

a first pass on acoustic input to identify semantic entities by, for example, extracting 

relevant facts regarding the language used, linking words or phrases into concepts, 

and/or identifying other characteristics of known tasks. Thereafter, the statistical model 

may be used to process the semantic entities to determine what one or more tasks the 

acoustic input most likely relates to. That is, the outputs of the rules-based component 

can be used as features for the statistical model. For example, when a rule fires or 

otherwise indicates that the rule has been met, this may be a feature evaluated by the 

statistical model. Some rules may be quite specific, so that a firing of the rule indicates 

with high probability that the determination expressed thereby is accurate (e.g., detection 

of the word "call" in combination with identifying a proper name may indicate with high 

probability that the acoustic input includes a voice command to make a telephone call). 

[00182] According to some embodiments, a statistical model may operate to 

identify the one or more tasks most likely specified by the acoustic input and the rule-
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based component may be used to identify one or more parameters from the acoustic 

input associated with the identified task. A statistical model and a rule-based component 

may be used in other suitable ways, as the aspects are not limited in this respect. In 

accordance with some embodiments, a determination can be made about whether to use a 

statistical model or a rule-based component depending upon the content of the acoustic 

input. For example, some voice commands that are very structured may lend themselves 

to rules, whereas types of voice commands with significant variability in how they are 

expressed in natural language may be better suited to the use of a statistical model. 

[00183] Again, the descriptions provided above for combining the use of a rule-

based component with a statistical model are merely illustrative, as the techniques 

described herein are not limited to any particular implementation or choice of techniques. 

The techniques described herein can be implemented using solely a statistical model, 

solely a rule-based component, or any combination, as they are not limited to any 

particular implementation technique. That is, processing by NLP component 940 may be 

as simplistic or as sophisticated as desired to suitably evaluate whether acoustic input 

includes a voice command and/or to identify one or more tasks when they are present in 

acoustic input. 

[00184] As discussed above, when a mobile device is operating in a low power 

mode, in some circumstances it may make sense from a power consumption perspective 

to transmit the acoustic input over the network and allow available network resources 

(e.g., ASR component 930 and/or NLP component 940) to evaluate whether the acoustic 

input includes a voice command. In some embodiments, only the components needed to 

conduct such a network transaction need be activated to access and utilize the network 

resources, while other components may remain in a low power state. It should be 

appreciated that any of the above techniques described in connection with ASR 

component 930 and/or NLP component 940 may alternatively be (or in addition to) 

implemented on the mobile device. 

[00185] An illustrative implementation of a computer system 1000 that may be 

used to implement one or more of the voice response techniques described herein is 

shown in FIG. 10. Computer system 1000 may include one or more processors 1010 and 

one or more non-transitory computer-readable storage media (e.g., memory 1020 and 

one or more non-volatile storage media 1030). The processor 1010 may control writing 

data to and reading data from the memory 1020 and the non-volatile storage device 1030 
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in any suitable manner, as the aspects of the invention described herein are not limited in 

this respect. Processor 1010, for example, may be a processor on a mobile device. 

[00186] To perform functionality and/or techniques described herein, the 

processor 1010 may execute one or more instructions stored in one or more computer­

readable storage media (e.g., the memory 1020, storage media, etc.), which may serve as 

non-transitory computer-readable storage media storing instructions for execution by 

processor 1010. Computer system 1000 may also include any other processor, controller 

or control unit needed to route data, perform computations, perform I/0 functionality, 

etc. For example, computer system 1000 may include any number and type of input 

functionality to receive data and/or may include any number and type of output 

functionality to provide data, and may include control apparatus to perform I/0 

functionality. 

[00187] In connection with determining whether acoustic input includes a voice 

command, one or more programs configured to receive acoustic input, perform one or 

more processing stages on acoustic input or otherwise execute functionality described 

herein may be stored on one or more computer-readable storage media of computer 

system 1000. In particular, some portions or all of a voice response system may be 

implemented as instructions stored on one or more computer-readable storage media. 

Processor 1010 may execute any one or combination of such programs that are available 

to the processor by being stored locally on computer system 1000 or accessible over a 

network. Any other software, programs or instructions described herein may also be 

stored and executed by computer system 1000. Computer system 1000 may be the 

computer system on a mobile device. Computer system 1000 may also be implemented 

as a standalone computer, server, part of a distributed computing system, and may be 

connected to a network and capable of accessing resources over the network and/or 

communicate with one or more other computers connected to the network (e.g., 

computer system 1000 may be part of the network resources available to a voice 

response system implemented on a mobile device). 

[00188] The terms "program" or "software" are used herein in a generic sense to 

refer to any type of computer code or set of processor-executable instructions that can be 

employed to program a computer or other processor to implement various aspects of 

embodiments as discussed above. Additionally, it should be appreciated that according to 

one aspect, one or more computer programs that when executed perform methods of the 
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disclosure provided herein need not reside on a single computer or processor, but may be 

distributed in a modular fashion among different computers or processors to implement 

various aspects of the disclosure provided herein. 

[00189] Processor-executable instructions may be in many forms, such as program 

modules, executed by one or more computers or other devices. Generally, program 

modules include routines, programs, objects, components, data structures, etc. that 

perform particular tasks or implement particular abstract data types. Typically, the 

functionality of the program modules may be combined or distributed as desired in 

various embodiments. 

[00190] Also, data structures may be stored in one or more non-transitory 

computer-readable storage media in any suitable form. For simplicity of illustration, data 

structures may be shown to have fields that are related through location in the data 

structure. Such relationships may likewise be achieved by assigning storage for the fields 

with locations in a non-transitory computer-readable medium that convey relationship 

between the fields. However, any suitable mechanism may be used to establish 

relationships among infonnation in fields of a data structure, including through the use of 

pointers, tags or other mechanisms that establish relationships among data elements. 

[00191] Also, various inventive concepts may be embodied as one or more 

processes, of which multiple examples have been provided. The acts performed as part of 

each process may be ordered in any suitable way. Accordingly, embodiments may be 

constructed in which acts are performed in an order different than illustrated, which may 

include performing some acts concurrently, even though shown as sequential acts in 

illustrative embodiments. 

[00192] All definitions, as defined and used herein, should be understood to 

control over dictionary definitions, and/or ordinary meanings of the defined terms. 

[00193] As used herein in the specification and in the claims, the phrase "at least 

one," in reference to a list of one or more elements, should be understood to mean at 

least one element selected from any one or more of the elements in the list of elements, 

but not necessarily including at least one of each and every element specifically listed 

within the list of elements and not excluding any combinations of elements in the list of 

elements. This definition also allows that elements may optionally be present other than 

the elements specifically identified within the list of elements to which the phrase "at 

least one" refers, whether related or unrelated to those elements specifically identified. 
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Thus, as a non-limiting example, "at least one of A and B" (or, equivalently, "at least one 

of A or B," or, equivalently "at least one of A and/or B") can refer, in one embodiment, 

to at least one, optionally including more than one, A, with no B present (and optionally 

including elements other than B); in another embodiment, to at least one, optionally 

including more than one, B, with no A present (and optionally including elements other 

than A); in yet another embodiment, to at least one, optionally including more than one, 

A, and at least one, optionally including more than one, B (and optionally including other 

elements); etc. 

[00194] The phrase "and/or," as used herein in the specification and in the claims, 

should be understood to mean "either or both" of the elements so conjoined, i.e., 

elements that are conjunctively present in some cases and disjunctively present in other 

cases. Multiple elements listed with "and/or" should be construed in the same fashion, 

i.e., "one or more" of the elements so conjoined. Other elements may optionally be 

present other than the elements specifically identified by the "and/or" clause, whether 

related or unrelated to those elements specifically identified. Thus, as a non-limiting 

example, a reference to "A and/or B", when used in conjunction with open-ended 

language such as "comprising" can refer, in one embodiment, to A only (optionally 

including elements other than B); in another embodiment, to B only (optionally including 

elements other than A); in yet another embodiment, to both A and B (optionally 

including other elements); etc. 

[00195] Use of ordinal terms such as "first," "second," "third," etc., in the claims 

to modify a claim element does not by itself connote any priority, precedence, or order of 

one claim element over another or the temporal order in which acts of a method are 

performed. Such terms are used merely as labels to distinguish one claim element 

having a certain name from another element having a same name (but for use of the 

ordinal term). 

[00196] The phraseology and terminology used herein is for the purpose of 

description and should not be regarded as limiting. The use of "including," 

"comprising," "having," "containing", "involving", and variations thereof, is meant to 

encompass the items listed thereafter and additional items. 

[00197] Having described several embodiments of the techniques desc1ibed herein 

in detail, various modifications, and improvements will readily occur to those skilled in 

the art. Such modifications and improvements are intended to be within the spirit and 
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scope of the disclosure. Accordingly, the foregoing description is by way of example 

only, and is not intended as limiting. The techniques are limited only as defined by the 

following claims and the equivalents thereto. 

What is claimed is: 
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The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

37 CFR 1.17 (Patent application and reexamination processing fees) 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

31876 

1 Transmittal of New Application N048471090US04-TRN-TSC.pdf no 1 
0Sb89e5cd8914913b3bbc7d64eb28dbb84 

bb6f22 

Warnings: 

Information: 

30112 

2 Fee Worksheet (SB06) N048471090US04-FEE-TSC.pdf no 1 
d4eb56f1 ac99221 Sefbd90195490e6c56Sa 

57f16 

Warnings: 

Information: 

2481504 

3 Oath or Declaration filed 
N048471090US04-INVDEC-TSC. 

2 
pdf 

no 
1364be4c8e8a3556124c67d7edcbfc0e219 

0aa90 

Warnings: 

Information: 

29969 

4 Application Data Sheet N048471090US04-ADS-TSC.pdf no 7 
260319af839cf422c1 c29d8939394aa57506 

92f0 

Warnings: 

This is not an USPTO supplied ADS fillable form 

Information: 

208047 

5 
N048471090US04-CONAPP-

67 
TSC.pdf 

yes 
aa632b5b0985713b837daa8b9Sa28a25da 

07d138 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Specification 1 62 

Claims 63 66 
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Abstract 67 67 

Warnings: 

Information: 

2095041 

6 
Drawings-other than black and white N048471090US04-NDRW-TSC. 

10 
line drawings pdf 

no 
e2b39339ff768cac3af27c7e45141 c7e6d1 3 

2fba 

Warnings: 

Information: 

35306 

7 Fee Worksheet (5B06) fee-info.pdf no 2 
97b953f57fea79Sc8aacaa68Sd360Sb2e5Sc 

aef4 

Warnings: 

Information: 

Total Files Size (in bytes) 4911855 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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DocCode - SCORE 

SCORE Placeholder Sheet for IFW Content 

Application Number: 15238238 Document Date: 08/16/2016 

The presence of this form in the IFW record indicates that the following document type was received 
in electronic format on the date identified above. This content is stored in the SCORE database. 

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is 
recorded in PALM, and no paper documents or physical media exist. The TIFF images in the IFW 
record were created from the original documents that are stored in SCORE. 

• Drawing 

At the time of document entry (noted above): 
• USPTO employees may access SCORE content via eDAN using the Supplemental Content 

tab, or via the SCORE web page. 
• External customers may access SCORE content via PAIR using the Supplemental Content 

tab. 

Form Revision Date: August 26, 2013 
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Electronic Acknowledgement Receipt 

EFSID: 26717745 

Application Number: 15238238 

International Application Number: 

Confirmation Number: 5864 

Title of Invention: METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

First Named Inventor/Applicant Name: William F. Ganong, Ill 

Customer Number: 91337 

Filer: Thomas Stephen Chlebeck/Kyle Spencer 

Filer Authorized By: Thomas Stephen Chlebeck 

Attorney Docket Number: N0484.71090US04 

Receipt Date: 23-AUG-2016 

Filing Date: 

Time Stamp: 10:48:27 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

24538 

1 Miscellaneous Incoming Letter N048471090US04-TRN-TSC.pdf no 1 
7 e87b3 79d 5 feS b97 4 bd cdf36fe6f5dc901 Of 

e1f5 

Warnings: 
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Information: 

42979 

2 N048471090US04-IDS-TSC.pdf yes 5 
33e0b36b3c771 c2fe36f81 e7e646Sdee531 

d6Sf 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 3 

Information Disclosure Statement (IDS) Form (SB08) 4 5 

Warnings: 

Information: 

Total Files Size (in bytes) 67517 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Doc Code: TRAN.LET 
Document Description: Transmittal Letter 

USED IN LIEU OF PTO/SB/21 (07-09) 

Application Number 15/238,238-Conf. #5864 

TRANSMITTAL Filing Date 
August 16, 2016 

FORM First Named Inventor 
William F. Ganong, Ill 

Art Unit 
2653 

Examiner Name 
Not Yet Assigned (to be used for all correspondence after initial filing) 

Total Number of Pages in This Submission I Attorney Docket Number 
N0484.71090US04 

ENCLOSURES ( Check all that apply) 

D Fee Transmittal Form D Drawing(s) □ After Allowance Communication 
to TC 

D Fee Attached D Licensing-related Papers □ Appeal Communication to Board 
of Appeals and Interferences 

D Amendment/Reply D Petition □ Appeal Communication to TC 
(Appeal Notice, Brief, Reply Brief) 

D After Final □ Petition to Convert to a 
Provisional Application 

D Proprietary Information 

D Affidavits/declaration(s) □ Power of Attorney, Revocation 
Change of Correspondence Address 

D Status Letter 

D Extension of Time Request D Terminal Disclaimer 0 Other Enclosure(s) (please 
Identify below): 

D Express Abandonment Request D Request for Refund Form PTO - 1449 

0 Information Disclosure Statement D CD, Number of CD(s) 

□ Certified Copy of Priority 
Document(s) 

D Landscape Table on CD 

□ Reply to Missing Parts/ 
Incomplete Application I Remarks I 
□ Reply to Missing Parts 

under 37 CFR 1.52 or 1.53 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT 

Firm Name WOLF, GREENFIELD & SACKS, P.C. 
Signature 

/Thomas S. Chlebeck/ 

Printed name 
Thomas S. Chlebeck 

Date 
2016-08-22 I Reg. No. 170,616 

Certificate of Electronic Filing Under 37 CFR 1.8 
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office electronic filing 
system in accordance with 37 CFR § 1.6(a)(4). 

Dated: August 23, 2016 Signature: _/Kyle D. Spencer/_ (Kyle D. Spencer) 
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APPLICATION NO.: 15/238,238 ATTY. DOCKET NO.: N0484.71090US04 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: August 16, 2016 CONFIRMATION NO.: 5864 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: William F. Ganong, III 

GROUP ART UNIT: 2653 EXAMINER: Not Yet Assigned 
Sheet I 1 I of I 2 

U.S. PATENT DOCUMENTS 

Examiner's Cite 
U.S. Patent Document 

Name of Patentee or Applicant of Cited 
Date of Publication or Issue 

Initials# No. Kind Document 
of Cited Document 

Number 
Code MM-DD-YYYY 

5,428,707 Gould et al. 06-27-1995 

5,774,859 Houser et al. 06-30-1998 

5,802,305 McKaughan et al. 09-01-1998 

5,983,186 Miyazawa et al. 11-09-1999 

6,070,140 Tran 05-30-2000 

6,092,043 Squires et al. 07-18-2000 

6,397,186 Bush et al. 05-28-2002 

6,408,396 Forbes 06-18-2002 

6,411,926 Chang 06-25-2002 

6,449,496 Beith et al. 09-10-2002 

6,594,630 Zlokarnik et al. 07-15-2003 

6,756,700 Zeng 06-29-2004 

6,941,265 Bi et al. 09-06-2005 

6,965,786 Qu et al. 11-15-2005 

7,114,090 Kardach et al. 09-26-2006 

7,567,827 Kim 07-28-2009 

7,574,361 Yeager et al. 04-05-2007 

7,720,683 Vermeulen et al. 05-18-2010 

7,774,204 Mozer et al. 08-10-2010 

8,056,070 Goller et al. 11-08-2011 

8,181,046 Marcu et al. 05-15-2012 

8,190,420 Kadirkamanathan et al. 05-29-2012 

8,285,545 Lee et al. 10-09-2012 

8,548,176 Bright 10-01-2013 

8,620,389 Schrager 12-31-2013 

8,666,751 Murthi et al. 03-04-2014 

8,977,255 Freeman et al. 03-10-2015 

8,977,255 Freeman et al. 03-10-2015 

9,112,984 Sejnoha et al. 08-18-2015 

9,361,885 Ganong, III et al. 06-07-2016 

2003-0040339 Al Chang 02-27-2003 

2003-0120486 Al Brittan et al. 06-26-2003 

EXAMINER: DATE CONSIDERED: 

# EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not considered. 
Include copy of this form with next communication to Applicant. 

**a copy of this reference is not provided as it was previously cited by or submitted to the office in a prior application, Serial No. 13/795,933, filed March 12, 2013, and relied 
upon for an earlier filing date under 35 U.S.C. 120 (continuation, continuation-in-part, and divisional applications). 

4936766.1 

Petitioner Exhibit 1004, Page 101 of 1052



APPLICATION NO.: 15/238,238 ATTY. DOCKET NO.: N0484.71090US04 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: August 16, 2016 CONFIRMATION NO.: 5864 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: William F. Ganong, III 

GROUP ART UNIT: 2653 EXAMINER: Not Yet Assigned 
Sheet I 2 I of I 2 

2007-0129949 Al Alberth, JR. et al. 06-07-2007 

2010-000971 9 Al Oh et al. 01-14-2010 

2010-0124896 Al Kumar 05-20-2010 

2010-0185448 Al Meisel 07-22-2010 

2010-0289994 Al Nonaka 11-18-2010 

2011-0054899 Al Phillips et al. 03-03-2011 

2012-0329389 Al Royston et al. 12-27-2012 

2013-0080167 Al Mozer 03-28-2013 

2013-0080171 Al Mozer et al. 03-28-2013 

2013-0289994 Al Newman et al. 10-31-2013 

2013-0339028 Al Rosner et al. 12-19-2013 

2014-0012573 Al Hung et al. 01-09-2014 

2014-0012586 Al Rubin et al. 01-09-2014 

2014-0274203 Al Ganong, III et al. 09-18-2014 

2014-0274211 Al Seinoha et al. 09-18-2014 

2014-0278435 Al Ganong, III et al. 09-18-2014 

2015-0340042 Al Sejnoha et al. 11-26-2015 

FOREIGN PATENT DOCUMENTS 
Foreign Patent Document Date of 

Examiner's Cite 
Office/ Kind 

Name of Patentee or Applicant of Cited Publication of Translation 
Initials# No. Number Document Cited Document (YIN) 

Country Code MM-DD-YYYY 

OTHER ART- NON PATENT LITERATURE DOCUMENTS 

Examiner's Cite 
Include name of the author (in CAPITAL LETTERS), title of the article ( when appropriate), title of the item 

Translation 
Initials # No 

(book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, 
(YIN) 

city and/or country where published. 

** 
International Search Report and Written Opinion for PCT/US2014/024270 mailed June 16, 2014 
(N0484.71090WO00). 

[NOTE - No copies of U.S. patents, published U.S. patent applications, or pending, unpublished patent applications stored in the USPTO's Image File Wrapper (IFW) system, 
are included. See 37 CFR § 1.98 and 12870Gl63. Copies of all other patent(s), publication(s), unpublished, pending U.S. patent applications, or other information listed are 
provided as required by 37 CFR § 1.98 unless I) such copies were provided in an IDS in an earlier application that complies with 37 CFR § 1.98, and 2) the earlier application is 
relied upon for an earlier filing date under 35 U.S.C. § 120.] 

I EXAMINER I DA1E CONSIDERED 

# EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not considered. 
Include copy of this form with next communication to Applicant. 

**a copy of this reference is not provided as it was previously cited by or submitted to the office in a prior application, Serial No. 13/795,933, filed March 12, 2013, and relied 
upon for an earlier filing date under 35 U.S.C. 120 (continuation, continuation-in-part, and divisional applications). 
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DOCKET NO.: N0484.71090US04 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: 
Application No.: 
Confirmation No.: 
Filed: 

William F. Ganong, III 
15/238,238 
5864 
August 16, 2016 

For: METHODS AND APPARATUS FOR DETECTING A 
VOICE COMMAND 

Examiner: Not Yet Assigned 
Art Unit: 2653 

CERTIFICATE OF ELECTRONIC FILING UNDER 37 C.F.R. § 1.8 

The undersigned hereby certifies that this paper, along with any paper referred to as being attached or 
enclosed, is being transmitted via the Office electronic filing system in accordance with§ l.6(a)(4), on the 23rd day 
of August, 2016. 

MAIL STOP AMENDMENT 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

_/Kyle D. Spencer/_ 
Kyle D. Spencer 

STATEMENT FILED PURSUANT TO THE DUTY OF 
DISCLOSURE UNDER 37 C.F.R. §§ 1.56, 1.97 AND 1.98 

Sir: 

Pursuant to the duty of disclosure under 37 C.F.R. §§ 1.56, 1.97 and 1.98, the 

undersigned requests consideration of this Information Disclosure Statement. 

PART I: Compliance with 37 C.F.R. § 1.97 

This Information Disclosure Statement has been filed before the mailing of a first Office 

Action on the merits in the above-identified case. 

No fee or certification is required. 

PART II: Information Cited 

The undersigned hereby makes of record in the above-identified application the 

information listed on the attached form PTO-1449 (modified PTO/SB/08). The order of 
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Application No.: 15/238,238 
Conf. No.: 5864 

- 2 - Art Unit: 2653 

presentation of the references should not be construed as an indication of the importance of the 

references. 

The undersigned hereby makes the following additional information of record in the 

above-identified application. 

The undersigned would like to bring to the Examiner's attention the following co­

pending applications that may contain subject matter related to this application: 

Serial No. Filing Date Inventor(s) Docket No. 

* 13/795,933 3/12/2013 Ganong et al. N0484.71090US01 

* 14/814,192 7/30/2015 Sejnoha et al. N0484. 71090US03 

*A copy of this reference is not provided as the Office has waived the requirement under 37 C.F.R. § 1.98(a)(2)(iii) for submitting a 
copy of a cited U.S. patent application if it is scanned to the Image File Wrapper system and is available on Private PAIR. 

The undersigned would like to bring to the Examiner's attention the enclosed search 

report or other communication from a corresponding or related International or Foreign National 

Application: 

Serial No. Date of Mailin2: Tvoe( s) of Communication Docket No. 
PCT/US2014/024270 June 16, 2014 International Search Report N0484.71090WO00 

and Written Opinion 

PART III: Remarks 

Documents cited anywhere in the Information Disclosure Statement are enclosed unless 

otherwise indicated. It is respectfully requested that: 

1. The Examiner consider completely the cited information, along with any other 

information, in reaching a determination concerning the patentability of the present claims; 

2. The enclosed form PTO-1449 (modified PTO/SB/08) be signed by the Examiner to 

evidence that the cited information has been fully considered by the United States Patent and 

Trademark Office during the examination of this application; 
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Application No.: 15/238,238 
Conf. No.: 5864 

- 3 - Art Unit: 2653 

3. The citations for the information be printed on any patent which issues from this 

application. 

By submitting this Information Disclosure Statement, the undersigned makes no 

representation that a search has been performed, of the extent of any search performed, or that 

more relevant information does not exist. 

By submitting this Information Disclosure Statement, the undersigned makes no 

representation that the information cited in the Statement is, or is considered to be, material to 

patentability as defined in 37 C.F.R. § 1.56(b ). 

By submitting this Information Disclosure Statement, the undersigned makes no 

representation that the information cited in the Statement is, or is considered to be, in fact, prior 

art as defined by 35 U.S.C. § 102. 

Notwithstanding any statements by the undersigned, the Examiner is urged to form his or 

her own conclusion regarding the relevance of the cited information. 

An early and favorable action is hereby requested. 

The Director is hereby authorized to charge any deficiency or credit any overpayment in 

the fees occasioned by the filing of this Information Disclosure Statement to our Deposit 

Account No. 23/2825 under Docket No. N0484.71090US04 from which the undersigned is 

authorized to draw. 

Docket No.: N0484.71090US04 
Date: 2016-08-22 
xNDDx 
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Respectfully submitted, 

By: /Thomas S. Chlebeck/ 
Thomas S. Chlebeck, Reg. No. 70,616 
Wolf, Greenfield & Sacks, P.C. 
600 Atlantic A venue 
Boston, Massachusetts 02210-2206 
Telephone: (617) 646-8000 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 15/238,238 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 280 (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 600 (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 720 (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 20 (37 CFR 1.16(i)) 
minus 20= OR X 80 = 0.00 

INDEPENDENT CLAIMS 2 minus 3 = X 420 = 0.00 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL TOTAL 1600 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "O" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 
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APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

15/238,238 08/16/2016 2653 1600 N0484. 71090US04 20 2 

91337 
Nuance Communications, Inc. 
c/o Wolf, Greenfield & Sacks, P.C. 
600 Atlantic Avenue 
Boston, MA 02210-2206 

CONFIRMATION NO. 5864 
FILING RECEIPT 

1111111111111111111111 m~mmmmHHll~Hll lllll 111111111111111111 

Date Mailed: 08/30/2016 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 

Applicant( s) 

William F. Ganong Ill, Brookline, MA; 
Paul Adrian Van Mulbregt, Wayland, MA; 
Vladimir Sejnoha, Lexington, MA; 
Glen Edward Wilson, Maynard, MA; 

Nuance Communications, Inc., Burlington, MA; 
Assignment For Published Patent Application 

Nuance Communications, Inc., Burlington, MA 

Power of Attorney: None 

Domestic Priority data as claimed by applicant 
This application is a CON of 13/795,933 03/12/2013 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 
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If Required, Foreign Filing License Granted: 08/25/2016 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 15/238,238 

Projected Publication Date: 12/08/2016 

Non-Publication Request: No 

Early Publication Request: No 
Title 

METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

Preliminary Class 

379 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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APPLICATION NUMBER FILING OR 3 71 (C) DATE 

15/238,238 

91337 
Nuance Communications, Inc. 
c/o Wolf, Greenfield & Sacks, P.C. 
600 Atlantic Avenue 
Boston, MA 02210-2206 

08/16/2016 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

William F. Ganong III N0484. 71090US04 
CONFIRMATION NO. 5864 

PUBLICATION NOTICE 

1111111111111111111111 ll]~!l]!~l!~l!~Uili!I~! 1111111111111111111111111111 

Title:METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

Publication No.US-2016-0358605-A 1 
Publication Date: 12/08/2016 

NOTICE OF PUBLICATION OF APPLICATION 

The above-identified application will be electronically published as a patent application publication pursuant to 37 
CFR 1.211, et seq. The patent application publication number and publication date are set forth above. 

The publication may be accessed through the USPTO's publically available Searchable Databases via the 
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/. 

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth 
in 37 CFR 1.19(a)(1 ). Orders for copies of patent application publications are handled by the USPTO's Office of 
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382, 
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of 
Public Records, Alexandria, VA 22313-1450 or via the Internet. 

In addition, information on the status of the application, including the mailing date of Office actions and the 
dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent 
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and 
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to 
publication, such status information is confidential and may only be obtained by applicant using the private side of 
PAIR. 

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent 
Electronic Business Center at 1-866-217-9197. 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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DOCKET NO.: N0484.71090US04 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: 
Application No.: 
Confirmation No.: 
Filed: 

William F. Ganong 
15/238,238 
5864 
August 16, 2016 

For: METHODS AND APPARATUS FOR DETECTING A 
VOICE COMMAND 

Examiner: HuyC. Ho 
Art Unit: 2644 

CERTIFICATE OF ELECTRONIC FILING UNDER 37 C.F.R. § 1.8 

The undersigned hereby certifies that this paper, along with any paper referred to as being attached or 
enclosed, is being transmitted via the Office electronic filing system in accordance with§ l.6(a)(4), on the 30th day 
of May, 2017. 

MAIL STOP AMENDMENT 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

_/Kyle D. Spencer/_ 
Kyle D. Spencer 

STATEMENT FILED PURSUANT TO THE DUTY OF 
DISCLOSURE UNDER 37 C.F.R. §§ 1.56, 1.97 AND 1.98 

Sir: 

Pursuant to the duty of disclosure under 37 C.F.R. §§ 1.56, 1.97 and 1.98, the 

undersigned requests consideration of this Information Disclosure Statement. 

PART I: Compliance with 37 C.F.R. § 1.97 

This Information Disclosure Statement has been filed before the mailing of a first Office 

Action on the merits in the above-identified case. 

No fee or certification is required. 

PART II: Information Cited 

The undersigned hereby makes of record in the above-identified application the 

information listed on the attached form PTO-1449 (modified PTO/SB/08). The order of 
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- 2 - Art Unit: 2644 

presentation of the references should not be construed as an indication of the importance of the 

references. 

PART III: Remarks 

Documents cited anywhere in the Information Disclosure Statement are enclosed unless 

otherwise indicated. It is respectfully requested that: 

1. The Examiner consider completely the cited information, along with any other 

information, in reaching a determination concerning the patentability of the present claims; 

2. The enclosed form PTO-1449 (modified PTO/SB/08) be signed by the Examiner to 

evidence that the cited information has been fully considered by the United States Patent and 

Trademark Office during the examination of this application; 

3. The citations for the information be printed on any patent which issues from this 

application. 

By submitting this Information Disclosure Statement, the undersigned makes no 

representation that a search has been performed, of the extent of any search performed, or that 

more relevant information does not exist. 

By submitting this Information Disclosure Statement, the undersigned makes no 

representation that the information cited in the Statement is, or is considered to be, material to 

patentability as defined in 37 C.F.R. § 1.56(b ). 

By submitting this Information Disclosure Statement, the undersigned makes no 

representation that the information cited in the Statement is, or is considered to be, in fact, prior 

art as defined by 35 U.S.C. § 102. 

Notwithstanding any statements by the undersigned, the Examiner is urged to form his or 

her own conclusion regarding the relevance of the cited information. 
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An early and favorable action is hereby requested. 

The Director is hereby authorized to charge any deficiency or credit any overpayment in 

the fees occasioned by the filing of this Information Disclosure Statement to our Deposit 

Account No. 23/2825 under Docket No. N0484.71090US04 from which the undersigned is 

authorized to draw. 

Docket No.: N0484.71090US04 
Date: 2017-05-30 
xNDDx 

5463597.1 

Respectfully submitted, 

By: /Thomas S. Chlebeck/ 
Thomas S. Chlebeck, Reg. No. 70,616 
Wolf, Greenfield & Sacks, P.C. 
600 Atlantic A venue 
Boston, Massachusetts 02210-2206 
Telephone: (617) 646-8000 
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Doc Code: TRAN.LET 
Document Description: Transmittal Letter 

USED IN LIEU OF PTO/SB/21 (07-09) 

Application Number 15/238,238-Conf. #5864 

TRANSMITTAL Filing Date 
August 16, 2016 

FORM First Named Inventor 
William F. Ganong 

Art Unit 
2644 

Examiner Name 
Huy C. Ho (to be used for all correspondence after initial filing) 

Total Number of Pages in This Submission I Attorney Docket Number 
N0484.71090US04 

ENCLOSURES ( Check all that apply) 

D Fee Transmittal Form D Drawing(s) □ After Allowance Communication 
to TC 

D Fee Attached D Licensing-related Papers □ Appeal Communication to Board 
of Appeals and Interferences 

D Amendment/Reply D Petition □ Appeal Communication to TC 
(Appeal Notice, Brief, Reply Brief) 

D After Final □ Petition to Convert to a 
Provisional Application 

D Proprietary Information 

D Affidavits/declaration(s) □ Power of Attorney, Revocation 
Change of Correspondence Address 

D Status Letter 

D Extension of Time Request D Terminal Disclaimer 0 Other Enclosure(s) (please 
Identify below): 

D Express Abandonment Request D Request for Refund 
Form PTO - 1449 

0 Information Disclosure Statement D CD, Number of CD(s) 

□ Certified Copy of Priority 
Document(s) 

D Landscape Table on CD 

□ Reply to Missing Parts/ 
Incomplete Application I Remarks I 
□ Reply to Missing Parts 

under 37 CFR 1.52 or 1.53 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT 

Firm Name WOLF, GREENFIELD & SACKS, P.C. 
Signature 

/Thomas S. Chlebeck/ 

Printed name 
Thomas S. Chlebeck 

Date 
2017-05-30 I Reg. No. 170,616 

Certificate of Electronic Filing under 37 CFR §1.8 
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic 
filing system in accordance with 37 CFR § 1.6(a)(4). 

Dated: May 30, 2017 Signature: _/Kyle D. Spencer/_ (Kyle D. Spencer) 
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Electronic Acknowledgement Receipt 

EFSID: 29339584 

Application Number: 15238238 

International Application Number: 

Confirmation Number: 5864 

Title of Invention: METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

First Named Inventor/Applicant Name: William F. Ganong 

Customer Number: 91337 

Filer: Thomas Stephen Chlebeck/Kyle Spencer 

Filer Authorized By: Thomas Stephen Chlebeck 

Attorney Docket Number: N0484.71090US04 

Receipt Date: 30-MA Y-2017 

Filing Date: 16-AUG-2016 

Time Stamp: 14:14:00 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

24914 

1 Miscellaneous Incoming Letter N048471090US04-TRN-TSC.pdf no 1 
7040fa2aa2a4b367f648b36a3bda5e24293 

8df2 

Warnings: 
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Information: 

28761 

2 N048471090US04-IDS-TSC.pdf yes 4 
b05689f0Sf859b4be23c960f27cfb00f8ba71 

cSe 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 3 

Information Disclosure Statement (IDS) Form (SB08) 4 4 

Warnings: 

Information: 

Total Files Size (in bytes) 53675 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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APPLICATION NO.: 15/238,238 ATTY. DOCKET NO.: N0484.71090US04 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: August 16, 2016 CONFIRMATION NO.: 5864 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: William F. Ganong 

GROUP ART UNIT: 2644 EXAMINER: Huy C. Ho 
Sheet I 1 I of I 1 

U.S. PATENT DOCUMENTS 

Examiner's Cite 
U.S. Patent Document 

Name of Patentee or Applicant of Cited Date of Publication or Issue 

Initials# No. Kind Document 
of Cited Document 

Number 
Code MM-DD-YYYY 

9,646,610 B2 Macho 05-09-2017 

2010-0121636 Al Burke et al. 05-13-2010 

2012-0034904 Al LeBeau et al. 02-09-2012 

2012-0035924 Al Jitkoff et al. 02-09-2012 

2012-0127072 Al Kim 05-24-2012 

FOREIGN PATENT DOCUMENTS 
Foreign Patent Document Date of 

Examiner's Cite 
Office/ Kind 

Name of Patentee or Applicant of Cited Publication of Translation 
Initials# No. Number Document Cited Document (YIN) 

Country Code MM-DD-YYYY 

OTHER ART- NON PATENT LITERATURE DOCUMENTS 

Examiner's Cite 
Include name of the author (in CAPITAL LETTERS), title of the article ( when appropriate). title of the item 

Translation 
Initials # No 

(book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, 
(YIN) 

city and/or country where published. 

[NOTE - No copies of U.S. patents, published U.S. patent applications, or pending, unpublished patent applications stored in the USPTO's Image File Wrapper (IFW) system, 
are included. See 37 CFR § 1.98 and 1287OGl63. Copies of all other patent(s), publication(s), unpublished, pending U.S. patent applications, or other information listed are 
provided as required by 37 CFR § 1.98 unless I) such copies were provided in an IDS in an earlier application that complies with 37 CFR § 1.98, and 2) the earlier application is 
relied upon for an earlier filing date under 35 U.S.C. § 120.] 

I EXAMINER 
DATE CONSIDERED: 

# EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not considered. 
Include copy of this form with next communication to Applicant. 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

15/238,238 08/16/2016 

91337 7590 06/01/2017 

Nuance Communications, Inc. 
c/o Wolf, Greenfield & Sacks, P.C. 
600 Atlantic A venue 
Boston, MA 02210-2206 

FIRST NAMED INVENTOR 

William F. Ganong III 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

N0484.71090US04 5864 

EXAMINER 

HO,HUYC 

ART UNIT PAPER NUMBER 

2644 

NOTIFICATION DATE DELIVERY MODE 

06/01/2017 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

Patents_ eOfficeAction @wolfgreenfield.com 
N0484_eOfficeAction@WolfGreenfield.com 
IP.Inbox@nuance.com 

PTOL-90A (Rev. 04/07) 
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Application No. 
15/238,238 

Applicant(s) 
GANONG ET AL. 

Office Action Summary Examiner 
HUY C. HO 

Art Unit 
2644 

I 

AIA (First Inventor to File) 
Status 
No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE ;J. MONTHS FROM THE MAILING DATE OF 
THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 
1 )~ Responsive to communication(s) filed on 08/16/2016. 

0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)O This action is FINAL. 2b)~ This action is non-final. 
3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 

__ ; the restriction requirement and election have been incorporated into this action. 
4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5)~ Claim(s) 1-20 is/are pending in the application. 

5a) Of the above claim(s) __ is/are withdrawn from consideration. 
6)0 Claim(s) __ is/are allowed. 
7)~ Claim(s) 1-20 is/are rejected. 
8)0 Claim(s) __ is/are objected to. 
9)0 Claim(s) __ are subject to restriction and/or election requirement. 

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http:ilwww.usoto.gov/patents/init events/pph/index.isp or send an inquiry to PPHfeedback(wuspto.aov. 

Application Papers 
10)0 The specification is objected to by the Examiner. 
11 )~ The drawing(s) filed on 08/16/2016 is/are: a)~ accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 
12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
Certified copies: 

a)O All b)O Some** c)O None of the: 

1.0 
2.0 
3.0 

Certified copies of the priority documents have been received. 
Certified copies of the priority documents have been received in Application No. __ . 
Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 

** See the attached detailed Office action for a list of the certified copies not received. 

Attachment{s) 

1) ~ Notice of References Cited (PTO-892) 

2) ~ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 
PTOL-326 (Rev. 11-13) Office Action Summary 

3) 0 Interview Summary (PTO-413) 

Paper No(s)/Mail Date. __ . 

4) 0 Other: __ . 

Part of Paper No./Mail Date 20170318 
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Application/Control Number: 15/238,238 

Art Unit: 2644 

DETAILED ACTION 

Page 2 

1. The present application is being examined under the pre-AIA 

first to invent provisions. 

Double Patenting 

2. The nonstatutory double patenting rejection is based on a 

judicially created doctrine grounded in public policy (a policy 

reflected in the statute) so as to prevent the unjustified or 

improper timewise extension of the "right to exclude" granted by 

a patent and to prevent possible harassment by multiple 

assignees. A nonstatutory double patenting rejection is 

appropriate where the conflicting claims are not identical, but 

at least one examined application claim is not patentably 

distinct from the reference claim(s) because the examined 

application claim is either anticipated by, or would have been 

obvious over, the reference claim(s). See, e.g., In re Berg, 140 

F. 3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 

F. 3d 10 4 6, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 

F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 

F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 
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Page 3 

164 USPQ 619 (CCPA 1970); In re Thorington, 418 F.2d 528, 163 

USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 

CFR 1.321(c) or 1.321(d) may be used to overcome an actual or 

provisional rejection based on nonstatutory double patenting 

provided the reference application or patent either is shown to 

be commonly owned with the examined application, or claims an 

invention made as a result of activities undertaken within the 

scope of a joint research agreement. See MPEP § 717.02 for 

applications subject to examination under the first inventor to 

file provisions of the AIA as explained in MPEP § 2159. See 

MPEP §§ 706.02(1) (1) - 706.02(1) (3) for applications not 

subject to examination under the first inventor to file 

provisions of the AIA. A terminal disclaimer must be signed in 

compliance with 37 CFR 1.321(b). 

The USPTO Internet website contains terminal disclaimer 

forms which may be used. Please visit 

www.uspto.gov/patent/patents-forms. The filing date of the 

application in which the form is filed determines what form 

(e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or PTO/AIA/26) should 

be used. A web-based eTerminal Disclaimer may be filled out 

completely online using web-screens. An eTerminal Disclaimer 

that meets all requirements is auto-processed and approved 
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immediately upon submission. For more information about 

eTerminal Disclaimers, refer to 

Page 4 

www.uspto.gov/patents/process/file/efs/guidance/eTD-info-I.4sp. 

3. Claim 1 is rejected on the ground of nonstatutory double 

patenting as being unpatentable over claim 1 of U.S. Patent No. 

9,361,885. Although the claims at issue are not identical, they 

are not patentably distinct from each other because claim 1 of 

the U.S. Patent No. 9,361,885 is narrower in scope to claim 1 of 

the current application. 

The following is the comparison between the claims to 

underline the similar limitations. 

Claim 1 (The U.S. Patent No. 9,361,885) A method of 

monitoring an acoustic environment of a mobile device for voice 

commands when the mobile device is operating in an idle mode, 

the mobile device having a first processor and a second 

processor, the method comprising: 

receiving acoustic input while the mobile device is 

operating in the idle mode; 

performing at least one first processing stage on the 

acoustic input using the first processor, prior to engaging the 

second processor to process the acoustic input, to evaluate 

whether the acoustic input includes a voice command; 
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performing at least one second processing stage on the 

acoustic input using the second processor to evaluate whether 

the acoustic input includes a voice command if further 

processing is needed to determine whether the acoustic input 

includes a voice command; 

wherein performing the at least one first processing stage 

or the at least one second processing stage includes, while the 

mobile device is operating in the idle mode, transmitting at 

least a portion of the acoustic input to at least one server via 

a network for processing by the at least one server at least to 

evaluate whether the acoustic input includes a voice command; 

and 

initiating responding to the voice command when either the 

at least one first processing stage or the at least one second 

processing stage determines that the acoustic input includes a 

voice command. 

Claim 1 (Current Application), A mobile device comprising: 

at least one input configured to receive acoustic input 

from an environment of the mobile device while the mobile device 

is operating in a low power mode; and 
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at least one processor configured to perform, while in the 

low power mode, at least one processing stage on the acoustic 

input to evaluate whether the acoustic input includes a voice 

command, 

the at least one processing stage including transmitting at 

least a portion of the acoustic input to at least one server via 

a network for processing by the at least one server at least to 

evaluate whether the acoustic input includes a voice command, 

wherein the mobile device is configured to initiate 

responding to the voice command when the at least one processing 

stage determines that the acoustic input includes a voice 

command. 

Correction is required. 

Claim Rejections - 35 USC§ 103 

4. In the event the determination of the status of the application 

as subject to AIA 35 U.S.C. 102 and 103 (or as subject to pre-AIA 35 

U.S.C. 102 and 103) is incorrect, any correction of the statutory 

basis for the rejection will not be considered a new ground of 

rejection if the prior art relied upon, and the rationale supporting 

the rejection, would be the same under either status. 
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5. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which 

forms the basis for all obviousness rejections set forth in this 

Office action: 

(a) A patent may not be obtained though the invention is not 
identically disclosed or described as set forth in section 102, if 
the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have 
been obvious at the time the invention was made to a person having 
ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the 
invention was made. 

6. This application currently names joint inventors. In considering 

patentability of the claims under pre-AIA 35 U.S.C. 103(a), the 

examiner presumes that the subject matter of the various claims was 

commonly owned at the time any inventions covered therein were made 

absent any evidence to the contrary. Applicant is advised of the 

obligation under 37 CFR 1.56 to point out the inventor and invention 

dates of each claim that was not commonly owned at the time a later 

invention was made in order for the examiner to consider the 

applicability of pre-AIA 35 U.S.C. 103(c) and potential pre-AIA 35 

U.S.C. 102(e), (f) or (g) prior art under pre-AIA 35 U.S.C. 103(a). 

7. Claims 1-12 and 15-19 are rejected under pre-AIA 35 U.S.C. 

103(a) as being unpatentable over Freeman et al. (U.S. Patent 

No. 8,977,255) and further in view of Mozer (U.S. Patent 

Publication No. 20103/0080167). 
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at least one input configured to receive acoustic input 

from an environment of the mobile device while the mobile device 

is operating in a low power mode (Freeman, Figure 3, voice 

input, Figure 5, box 504); and 

at least one processor configured to perform, while in the 

low power mode, at least one processing stage on the acoustic 

input to evaluate whether the acoustic input includes a voice 

command (Freeman, Figure 4, box 408; Figure 5, boxes 504, 508, 

510, 512), wherein the mobile device is configured to initiate 

responding to the voice command when the at least one processing 

stage determines that the acoustic input includes a voice 

command (Freeman, Figure 4, boxes 408, 410; Figure 5, boxes 516, 

520). 

Freeman does not teach "the at least one processing stage 

including transmitting at least a portion of the acoustic input 

to at least one server via a network for processing by the at 

least one server at least to evaluate whether the acoustic input 

includes a voice command". 
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Mozer teaches "the at least one processing stage including 

transmitting at least a portion of the acoustic input to at 

least one server via a network for processing by the at least 

one server at least to evaluate whether the acoustic input 

includes a voice command" (Mozer, Figure lB, Paragraph ( s) [ 31]) . 

Therefore, it would have been obvious to a person of 

ordinary skill in the art before the invention was made to 

modify Freeman by incorporating teachings of Mozer, system and 

method for speech recognition wherein the speech queries and 

commands are recognized from the acoustic input signals by 

multi-staged process and one of the multi-staged process could 

be done via a different remote device such as a server, thus 

providing improvement accuracy for the speech recognizing 

process of acoustic input signals. 

Regarding claim 15, Freeman teaches at least one non-

transitory computer readable medium storing instructions that, 

when executed on at least one processor, perform a method of 

monitoring an acoustic environment of a mobile device to receive 

acoustic input from the environment of the mobile device while 

the mobile device is operating in a low power mode (Freeman, the 

Abstract, Figure 1, Col. 1 Lines 60-65), the method comprising: 
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performing, while in the low power mode, at least one 

processing stage on the acoustic input to evaluate whether the 

acoustic input includes a voice command (Freeman, Figure 4, box 

408; Figure 5, boxes 504, 508, 510, 512); and 

initiating responding to the voice command when the at 

least one processing stage determines that the acoustic input 

includes a voice command (Freeman, Figure 4, boxes 408, 410; 

Figure 5, boxes 516, 520). 

Freeman does not teach "the at least one processing stage 

including transmitting at least a portion of the acoustic input 

to at least one server via a network for processing by the at 

least one server at least to evaluate whether the acoustic input 

includes a voice command". 

Mozer teaches "the at least one processing stage including 

transmitting at least a portion of the acoustic input to at 

least one server via a network for processing by the at least 

one server at least to evaluate whether the acoustic input 

includes a voice command" (Mozer, Figure lB, Paragraph ( s) [ 31]) . 

Therefore, it would have been obvious to a person of 

ordinary skill in the art before the invention was made to 

modify Freeman by incorporating teachings of Mozer, system and 
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method for speech recognition wherein the speech queries and 

commands are recognized from the acoustic input signals by 

multi-staged process and one of the multi-staged process could 

be done via a different remote device such as a server, thus 

providing improvement accuracy for the speech recognizing 

process of acoustic input signals. 

Regarding claim 2, Freeman, as modified by Mozer, teaches 

the mobile device of claim 1, wherein the at least one processor 

comprises a first processor configured to perform at least one 

first processing stage to evaluate whether the acoustic input 

includes a voice command and a second processor configured to 

perform at least one second processing stage to evaluate whether 

the acoustic input includes a voice command (Freeman, Figure 4, 

box 408; Figure 5, boxes 504, 508, 510, 512; and Mozer, Figure 

lB, Paragraph (s) [31]-[32], [36]). 

Regarding claim 3, Freeman, as modified by Mozer, teaches 

the mobile device of claim 2, wherein the first processor is 

configured to perform at least one first processing stage prior 

to the second processor being engaged to perform at least one 

second processing stage (Freeman, Figure 4, box 408; Figure 5, 

boxes 504, 508, 510, 512; and Mozer, Figure lB, Paragraph(s) 

[31]-[32], [36]). 
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Regarding claim 4, Freeman, as modified by Mozer, teaches 

the mobile device of claim 3, wherein the first processor is a 

digital signal processor configured to operate at a lower power 

than the second processor (Mozer, Figure lB, Paragraph (s) [31]-

[32], [36]). 

Regarding claim 5, Freeman, as modified by Mozer, teaches 

the mobile device of claim 4, wherein the first processor is 

configured to perform at least one voice activity detection 

processing stage including spectral analysis on the acoustic 

input to evaluate whether the spectrum of the acoustic input is 

indicative of voice activity, periodicity analysis to evaluate 

whether the signal periodicity is indicative of voice activity 

and/or phone loop analysis to evaluate whether the acoustic 

input includes speech (Freeman, Col. 4 Lines 45-62, Col. 5 Lines 

13-33). 

Regarding claim 6, Freeman, as modified by Mozer, teaches 

the mobile device of claim 4, wherein the first processor is 

configured to perform limited vocabulary automatic speech 

recognition on the acoustic input to detect whether the acoustic 

input includes an explicit voice trigger (Mozer, Paragraph(s) 

[33]). 
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Regarding claim 7, Freeman, as modified by Mozer, teaches 

the mobile device of claim 4, wherein the second processor is 

configured to perform automatic speech recognition on the 

acoustic input, at least one classification processing stage 

and/or at least one natural language processing stage to 

understand the meaning of the voice command (Mozer, Paragraph(s) 

[ 36]) . 

Regarding claim 8, Freeman, as modified by Mozer, teaches 

the mobile device of claim 7, wherein the second processor is 

configured to perform limited vocabulary automatic speech 

recognition on the acoustic input to detect whether the acoustic 

input includes an explicit voice trigger (Mozer, Paragraph(s) 

[33], [36]). 

Regarding claim 9, Freeman, as modified by Mozer, teaches 

the mobile device of claim 7, wherein the mobile device is 

further configured to provide, prior to activating the second 

processor or turning on a display of the mobile device, at least 

one indication to the user to confirm that the acoustic input 

was received and is being processed (Mozer, Paragraph (s) [26]-

[28], [46]-[47]). 
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Regarding claim 10, Freeman, as modified by Mozer, teaches 

the mobile device of claim 3, wherein the mobile device is 

further configured to transition to an active mode to respond to 

the voice command when either the at least one first processing 

stage or the at least one second processing stage determines 

that the acoustic input includes a voice command (Freeman, 

Figure 5, boxes 512). 

Regarding claim 11, Freeman, as modified by Mozer, teaches 

the mobile device of claim 1, wherein at least one task 

specified by the voice command is performed with the mobile 

device remaining in the idle mode (Freeman, Figure 5, boxes 506, 

508, 510). 

Regarding claim 12, Freeman, as modified by Mozer, teaches 

the mobile device of claim 1, wherein the mobile device is 

further configured to perform one or more default actions when a 

specific task could not be ascertained from the acoustic input 

(Freeman, Figure 5, box 506). 

Regarding claim 16, Freeman, as modified by Mozer, teaches 

the at least one non-transitory computer readable medium of 

claim 16, wherein the first processor is configured to perform 

at least one first processing stage prior to the second 
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[ 36]) . 
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Regarding claim 17, Freeman, as modified by Mozer, teaches 

the at least one non-transitory computer readable medium of 

claim 15, further comprising performing limited vocabulary 

automatic speech recognition on the acoustic input to detect 

whether the acoustic input includes an explicit voice trigger 

(Mozer, Paragraph ( s) [ 33]) . 

Regarding claim 18, Freeman, as modified by Mozer, teaches 

the at least one non-transitory computer readable medium of 

claim 15, further comprising providing, while in the low power 

mode, at least one indication to the user to confirm that the 

acoustic input was received and is being processed (Freeman, 

Figure 5, boxes 504, 506, 508). 

Regarding claim 19, Freeman, as modified by Mozer, teaches 

the at least one non-transitory computer readable medium of 

claim 15, further comprising performing at least one task 

specified by the voice command with the mobile device remaining 

in the idle mode (Freeman, Figure 5, boxes 506, 508, 510). 
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8. Claims 13, 14 and 20 are rejected under pre-AIA 35 U.S.C. 

103(a) as being unpatentable over Freeman et al. (U.S. Patent 

No. 8,977,255) and further in views of Mozer (U.S. Patent 

Publication No. 20103/0080167) and LeBeau et al. (U.S. Patent 

Publication No. 2012/0034904). 

Regarding claim 13, Freeman, as modified by Mozer, does not 

teach the mobile device of claim 3, wherein performing the at 

least one first processing stage comprises evaluating at least 

one contextual cue selected from a group consisting of: time of 

day, motion of the mobile device, location of the mobile device, 

an occurrence of an event on the mobile device, recent activity 

on the mobile device, and state of a battery powering the mobile 

device. 

LeBeau teaches "performing the at least one first 

processing stage comprises evaluating at least one contextual 

cue selected from a group consisting of: time of day, motion of 

the mobile device, location of the mobile device, an occurrence 

of an event on the mobile device, recent activity on the mobile 

device, and state of a battery powering the mobile device." 

(LeBeau, Figure lB, 140, Paragraph(s) [41]-[43]). 
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Therefore, it would have been obvious to a person of 

ordinary skill in the art before the invention was made to 

modify Freeman and Mozer, by incorporating teachings of LeBeau, 

system and method for monitoring ambient sounds for voice input 

of mobile device with further advantage of consideration of the 

context associated with the mobile device such as current 

location of the device, date and time, schedule, power source, 

etc., thus providing an improvement in recognizing of ambient 

sounds for voice input around the device with automatic and 

intelligent determination the device context associated with the 

device rather waiting for explicit direction from the user of 

the device for beginning monitoring for the voice input from the 

ambient sounds. 

Regarding claim 14, Freeman, as modified by Mozer, does not 

teach the mobile device of claim 3, wherein performing the at 

least one second processing stage comprises evaluating at least 

one contextual cue selected from a group consisting of: time of 

day, motion of the mobile device, location of the mobile device, 

an occurrence of an event on the mobile device, recent activity 

on the mobile device, and state of a battery powering the mobile 

device. 
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LeBeau teaches "performing the at least one first 

processing stage comprises evaluating at least one contextual 

cue selected from a group consisting of: time of day, motion of 

the mobile device, location of the mobile device, an occurrence 

of an event on the mobile device, recent activity on the mobile 

device, and state of a battery powering the mobile device." 

(LeBeau, Figure lB, 140, Paragraph(s) [41]-[43]). 

Therefore, it would have been obvious to a person of 

ordinary skill in the art before the invention was made to 

modify Freeman and Mozer, by incorporating teachings of LeBeau, 

system and method for monitoring ambient sounds for voice input 

of mobile device with further advantage of consideration of the 

context associated with the mobile device such as current 

location of the device, date and time, schedule, power source, 

etc., thus providing an improvement in recognizing of ambient 

sounds for voice input around the device with automatic and 

intelligent determination the device context associated with the 

device rather waiting for explicit direction from the user of 

the device for beginning monitoring for the voice input from the 

ambient sounds. 

Regarding claim 20, Freeman, as modified by Mozer, does not 

teach the at least one non-transitory computer readable medium 
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of claim 15, further comprising evaluating, while in the low 

power mode, at least one contextual cue selected from a group 

consisting of: time of day, motion of the mobile device, 

location of the mobile device, an occurrence of an event on the 

mobile device, recent activity on the mobile device, and state 

of a battery powering the mobile device. 

LeBeau teaches "performing the at least one first 

processing stage comprises evaluating at least one contextual 

cue selected from a group consisting of: time of day, motion of 

the mobile device, location of the mobile device, an occurrence 

of an event on the mobile device, recent activity on the mobile 

device, and state of a battery powering the mobile device." 

(LeBeau, Figure lB, 140, Paragraph(s) [41]-[43]). 

Therefore, it would have been obvious to a person of 

ordinary skill in the art before the invention was made to 

modify Freeman and Mozer, by incorporating teachings of LeBeau, 

system and method for monitoring ambient sounds for voice input 

of mobile device with further advantage of consideration of the 

context associated with the mobile device such as current 

location of the device, date and time, schedule, power source, 

etc., thus providing an improvement in recognizing of ambient 

sounds for voice input around the device with automatic and 
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intelligent determination the device context associated with the 

device rather waiting for explicit direction from the user of 

the device for beginning monitoring for the voice input from the 

ambient sounds. 

Conclusion 

Any inquiry concerning this communication or earlier 

communications from the examiner should be directed to HUY C. HO 

whose telephone number is (571)270-1108. The examiner can 

normally be reached on Monday - Friday, 8:00 a.m. - 5:00 p.m., 

EST. 

Examiner interviews are available via telephone, in-person, 

and video conferencing using a USPTO supplied web-based 

collaboration tool. To schedule an interview, applicant is 

encouraged to use the USPTO Automated Interview Request (AIR) at 

http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are 

unsuccessful, the examiner's supervisor, Kathy Wang-Hurst can be 

reached on 571-270-5371. The fax phone number for the 

organization where this application or proceeding is assigned is 

571-273-8300. 
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Information regarding the status of an application may be 

obtained from the Patent Application Information Retrieval 

(PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status 

information for unpublished applications is available through 

Private PAIR only. For more information about the PAIR system, 

see http://pair-direct.uspto.gov. Should you have questions on 

access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or 

access to the automated information system, call 800-786-9199 

(IN USA OR CANADA) or 571-272-1000. 

/HUY CHO/ 
Primary Examiner, Art Unit 2644 
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Applicant-Initiated Interview Summary 

Application No. 

15/238,238 

Examiner 

HUY C. HO 

All participants (applicant, applicant's representative, PTO personnel): 

Applicant(s) 

GANONG ET AL. 

Art Unit 

2644 

(1) Huv Ho. (3)Marc Johannes (Reg. No. 64,978). 

(2) Thomas S. Chlebeck (Reg. No. 70,616). 

Date of Interview: 09/20/2017. 

Type: ~ Telephonic O Video Conference 
0 Personal [copy given to: 0 applicant 

Exhibit shown or demonstration conducted: 0 Yes 
If Yes, brief description: NIA. 

(4) __ . 

0 applicant's representative] 

~No. 

Issues Discussed 01 01 0112 01 02 ~1 03 ~Others 
(For each of the checked box( es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: 1-

ldentification of prior art discussed: Freeman and Mozer. 

Substance of Interview 
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

Some amendments to claim 1 were proposed and discussed over the prior art references of record: no agreement was 
reached at this time. 

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP 
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or 
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the 
interview 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the 
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

0 Attachment 

/HUY CHO/ 
Primary Examiner, Art Unit 2644 

U.S. Patent and Trademark Office 

PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20170920 

Petitioner Exhibit 1004, Page 150 of 1052



Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in§§ 1.111, 1.135. (35 U.S.C. 132) 

37 CFR §1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to 
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the 
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other 
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 
-Application Number (Series Code and Serial Number) 
- Name of applicant 
- Name of examiner 
- Date of interview 
- Type of interview (telephonic, video-conference, or personal) 
-Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
-An indication whether or not an exhibit was shown or a demonstration conducted 
-An identification of the specific prior art discussed 
- An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 

attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview 
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted, 
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 

Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by 

the examiner. 
Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 

accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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EFSID: 30544702 

Application Number: 15238238 

International Application Number: 

Confirmation Number: 5864 

Title of Invention: METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

First Named Inventor/Applicant Name: William F. Ganong 

Customer Number: 91337 

Filer: Marc S. Johannes/Eileen MacKenzie 

Filer Authorized By: Marc S. Johannes 

Attorney Docket Number: N0484.71090US04 

Receipt Date: 02-OCT-2017 

Filing Date: 16-AUG-2016 

Time Stamp: 19:43:21 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $200 

RAM confirmation Number 100317INTEFSW19434900 

Deposit Account 232825 

Authorized User Wolf Greenfield 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

25148 

1 Miscellaneous Incoming Letter N048471090US04-TRN-MSJ.pdf no 1 
58e 144c1 d4Sf8ebaa273edde43db50Sb9d 

bd8621 

Warnings: 

Information: 

31316 

2 Fee Worksheet (5B06) N048471090US04-FEE-MSJ.pdf no 1 
a24d54Sb636ac4 78e9ea43ada7f33ea81 58 

47c6 

Warnings: 

Information: 

23516 

3 Extension ofTime N048471090US04-EXT-MSJ.pdf no 1 
ad89b873778839d8e026bba4be61 b60e41 

8d439e 

Warnings: 

Information: 

139860 

4 
N048471090US04-AMN-MSJ. 

12 
pdf 

yes 
4debfeac1 8e4cfc01 d026145Sc7b09e4Se9 

fe39 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Amendment/Req. Reconsideration-After Non-Final Reject 1 1 

Claims 2 5 

Applicant Arguments/Remarks Made in an Amendment 6 12 

Warnings: 

Information: 

31079 

5 Fee Worksheet (5B06) fee-info.pdf no 2 
911159f949e5dade0dbe178f2b89231946c 

48514 
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Warnings: 

Information: 

Total Files Size (in bytes)~ 250919 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTO/AIA/22 (03-13) 
Approved for use through 7/31/2016. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid 0MB control number 

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) I Docket Number (Optional) 

NO484. 71090US04 

Application Number 15/238,238-Conf. #5864 I Filed August16,2O16 
For 

METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

Art Unit 2644 I Examiner H.C.Ho 

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above-identified application. 
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Application No.: 15/238,238 2 Docket No.: N0484.71090US04 
Reply to Office Action of June 1, 2017 

AMENDMENTS TO THE CLAIMS 

Please replace all prior versions, and listings, of claims in the application with the following 

list of claims: 

1. (Currently amended) A mobile device comprising: 

at least one input configured to receive acoustic input from an environment of the mobile 

device while the mobile device is operating in a low power mode; and 

at least one processor configured to perform, while in the low power mode, at least one 

processing stage on the acoustic input to detect whether the acoustic input includes an explicit voice 

trigger evaluate ,.vhether the acoustic input includes a voice command, the at least one processing 

stage, upon detecting that the acoustic input includes the explicit voice trigger, including 

transmitting at least a portion of the acoustic input to at least one server via a network for processing 

by the at least one server at least to recognize a voice command included in evaluate ,,vhether the 

acoustic input includes a voice command, 

wherein the mobile device is configured to respond initiate responding to the-voice 

commands recognized by the at least one server command ,,vhen the at least one processing stage 

determines that the acoustic input includes a voice command. 

2. (Currently amended) The mobile device of claim 1, wherein the at least one 

processor comprises a first processor configured to perform at least one first processing stage te 

evaluate ,,vhether the acoustic input includes a voice command and a second processor configured to 

perform at least one second processing stage to evaluate ,.vhether the acoustic input includes a voice 

command. 

3. (Currently amended) The mobile device of claim 2, wherein the first processor is 

configured to perform at least one first processing stage prior to the second processor being engaged 

to perform at least one second processing stage. 

5485450.2 

Petitioner Exhibit 1004, Page 160 of 1052



Application No.: 15/238,238 3 Docket No.: N0484.71090US04 
Reply to Office Action of June 1, 2017 

4. (Currently amended) The mobile device of claim 3, wherein the first processor is a 

digital signal processor configured to operate at a lower power than the second processor. 

5. (Currently amended) The mobile device of claim 4, wherein the first processor is 

configured to perform at least one voice activity detection processing stage including spectral 

analysis on the acoustic input to evaluate whether the spectrum of the acoustic input is indicative of 

voice activity, periodicity analysis to evaluate whether the signal periodicity is indicative of voice 

activity and/or phone loop analysis to evaluate whether the acoustic input includes speech. 

6. (Currently amended) The mobile device of claim 4, wherein the first processor is 

configured to perform limited vocabulary automatic speech recognition on the acoustic input to 

detect whether the acoustic input includes [[an]] the explicit voice trigger. 

7. (Currently amended) The mobile device of claim 4, wherein the second processor is 

configured to perform automatic speech recognition on the acoustic input, at least one classification 

processing stage and/or at least one natural language processing stage to understand the meaning of 

the voice command. 

8. (Currently amended) The mobile device of claim 7, wherein the second processor is 

configured to perform limited vocabulary automatic speech recognition on the acoustic input to 

detect whether the acoustic input includes an explicit voice trigger. 

9. (Currently amended) The mobile device of claim 7, wherein the mobile device is 

further configured to provide, prior to activating the second processor or turning on a display of the 

mobile device, at least one indication to the user to confirm that the acoustic input was received and 

is being processed. 

10. (Currently amended) The mobile device of claim 3, wherein the mobile device is 

further configured to transition to an active mode to respond to the voice command when either the 
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Application No.: 15/238,238 4 Docket No.: N0484.71090US04 
Reply to Office Action of June 1, 2017 

at least one first processing stage or the at least one second processing stage determines that the 

acoustic input includes a voice command. 

11. (Currently amended) The mobile device of claim 1, wherein at least one task 

specified by the voice command is performed with the mobile device remaining in the idle mode. 

12. (Currently amended) The mobile device of claim 1, wherein the mobile device is 

further configured to perform one or more default actions when a specific task could not be 

ascertained from the acoustic input. 

13. (Currently amended) The mobile device of claim 3, wherein performing the at least 

one first processing stage comprises evaluating at least one contextual cue selected from a group 

consisting of: time of day, motion of the mobile device, location of the mobile device, an occurrence 

of an event on the mobile device, recent activity on the mobile device, and state of a battery 

powering the mobile device. 

14. (Currently amended) The mobile device of claim 3, wherein performing the at least 

one second processing stage comprises evaluating at least one contextual cue selected from a group 

consisting of: time of day, motion of the mobile device, location of the mobile device, an occurrence 

of an event on the mobile device, recent activity on the mobile device, and state of a battery 

powering the mobile device. 

15. (Currently amended) At least one non-transitory computer readable medium storing 

instructions that, when executed on at least one processor, perform a method of monitoring an 

acoustic environment of a mobile device to receive acoustic input from the environment of the 

mobile device while the mobile device is operating in a low power mode, the method comprising: 

performing, while in the low power mode, at least one processing stage on the acoustic input 

to detect whether the acoustic input includes an explicit voice trigger evaluate ,,vhether the acoustic 

input includes a voice command, the at least one processing stage, upon detecting that the acoustic 

5485450.2 

Petitioner Exhibit 1004, Page 162 of 1052



Application No.: 15/238,238 5 Docket No.: N0484.71090US04 
Reply to Office Action of June 1, 2017 

input includes the explicit voice trigger, including transmitting at least a portion of the acoustic 

input to at least one server via a network for processing by the at least one server at least to 

recognize a voice command included in eyaluate ,.vhether the acoustic input includes a yoice 

command; and 

initiating responding to the voice commands recognized by the at least one server command 

,.vhen the at least one processing stage determines that the acoustic input includes a yoice command. 

16. (Original) The at least one non-transitory computer readable medium of claim 16, 

wherein the first processor is configured to perform at least one first processing stage prior to the 

second processor being engaged to perform at least one second processing stage. 

17. (Currently amended) The at least one non-transitory computer readable medium of 

claim 15, further comprising performing limited vocabulary automatic speech recognition on the 

acoustic input to detect whether the acoustic input includes [[an]] the explicit voice trigger. 

18. (Original) The at least one non-transitory computer readable medium of claim 15, 

further comprising providing, while in the low power mode, at least one indication to the user to 

confirm that the acoustic input was received and is being processed. 

19. (Currently amended) The at least one non-transitory computer readable medium of 

claim 15, further comprising performing at least one task specified by the voice command with the 

mobile device remaining in the idle mode. 

20. (Currently amended) The at least one non-transitory computer readable medium of 

claim 15, further comprising evaluating, while in the low power mode, at least one contextual cue 

selected from a group consisting of: time of day, motion of the mobile device, location of the mobile 

device, an occurrence of an event on the mobile device, recent activity on the mobile device, and 

state of a battery powering the mobile device. 
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Application No.: 15/238,238 6 Docket No.: N0484.71090US04 
Reply to Office Action of June 1, 2017 

REMARKS 

In response to the Office Action dated June 1, 2017, the Assignee of the present application 

(Nuance Communications, Inc.) respectfully requests reconsideration. Claims 1-20 were previously 

pending in this application. By this amendment, claims 1-15, 17, and 19-20 are amended. No 

claims are added or canceled. As a result, claims 1-20 are pending for examination with claims 1 

and 15 being independent. No new matter has been added. 

Telephone Interview Summary 

The Assignee's representatives, Thomas S. Chlebeck and Marc S. Johannes, thank Examiner 

Ho for his courtesy extended in granting and conducting a telephone interview on September 20, 

2017. The substance of that interview is summarized herein. 

Assignee's representatives discussed embodiments of the specification and proposed 

amendments included in the enclosed agenda. Assignee's representatives further discussed how the 

proposed claims distinguish over the cited references. In particular, Assignee's representatives 

discussed techniques described in the specification to provide examples of how a device in low 

power mode detects whether acoustic input includes an explicit voice trigger (such as "Hello, 

Dragon") and then transmits at least a portion of the acoustic input to a server to determine if a 

voice command is included (or to recognize the command) (as recited in the amended claims). 

The Examiner questioned how the proposed amendments distinguishes the keywords 

described in Mozer. Assignee's representative explained that the keywords in Mozer are merely 

words identifiable by the first stage recognizer from user conversation that are categorized and 

counted to determine if the conversation involves a topic that the system should contribute to. The 

keywords are not, however, a designated phrase spoken by the user to indicate that the speech is 

being directed to the device to engage the voice response system. As described in the specification, 

an "explicit voice trigger" means a "specific and predetermined word or phrase" that is spoken "to 

engage the voice response system." The Examiner appreciated the distinction, but indicated that a 

further review of the Freeman and Mozer references would be required before taking a definitive 

position. The Examiner suggested the Assignee's representatives submit corresponding 

amendments, which are submitted herein. 
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Application No.: 15/238,238 7 Docket No.: N0484.71090US04 
Reply to Office Action of June 1, 2017 

Double Patenting Rejection 

The Office Action rejected claim 1 for purportedly claiming the same invention as that of 

claim 1 of prior U.S. Patent No. 9,361,885. Claim 1 is amended herein. As a result, it is believed 

that the basis of this double patenting rejection no longer exists. Accordingly, withdrawal of this 

rejection is respectfully requested. 

Rejections Under 35 U.S.C. §103 

The Office Action rejects independent claims 1 and 15 under 35 U.S.C. §103(a) as 

purportedly being unpatentable over Freeman (U.S. Patent No. 8,977,255) in view of Mozer (U.S. 

Patent Publication No. 2013/0080167). The Assignee respectfully requests reconsideration. 

As discussed during the telephone interview, claims 1 and 15 are amended herein to advance 

prosecution. In particular, claim 1 is amended to recite that the at least one processor is configured 

to "perform, while in the low power mode, at least one processing stage on the acoustic input to 

detect whether the acoustic input includes an explicit voice trigger, the at least one processing 

stage, upon detecting that the acoustic input includes the explicit voice trigger, transmitting at least a 

portion of the acoustic input to at least one server via a network for processing by the at least one 

server to recognize a voice command included in the acoustic input." Claim 15 is amended to recite 

"performing, while in the low power mode, at least one processing stage on the acoustic input to 

detect whether the acoustic input includes an explicit voice trigger, the at least one processing 

stage, upon detecting that the acoustic input includes the explicit voice trigger, transmitting at least a 

portion of the acoustic input to at least one server via a network for processing by the at least one 

server to recognize a voice command included in the acoustic input." 

As discussed during the telephone interview, neither Freeman nor Mozer disclose or suggest 

the above quoted limitations in claims 1 and 15, and the above amendments distinguish over the 

alleged combination of Freeman and Mozer. Specifically, Mozer describes a stage 1 recognizer that 

seeks to identify keywords in a conversation and to classify those keywords. Mozer at CJ{ 33, 42-44. 

When enough keywords of the same category are identified, the stage 1 recognizer may signal to the 

stage 2 recognizer to begin performing more sophisticated recognition techniques to assess whether 

5485450.2 

Petitioner Exhibit 1004, Page 165 of 1052



Application No.: 15/238,238 8 Docket No.: N0484.71090US04 
Reply to Office Action of June 1, 2017 

the user is discussing a topic to which the system may contribute. Id. These keywords are not 

"explicit voice triggers," as defined in the specification. In particular, the specification states that an 

explicit voice trigger is a "predetermined word or phrase" that is spoken "to engage the voice 

response system." Specification at [0003]. Furthermore, the specification defines explicit voice 

triggers as a spoken "designated word or phrase to engage the voice response system." Specification 

at [0027]. The keywords in Mozer do not meet these requirements. Specifically, the keywords in 

Mozer are merely words that a conversant uses in a regular conversation, not a predetermined word 

or phrase. Moreover, Mozer's keywords are not designated words or phrases used to engage the 

voice response system. Indeed, the users in Mozer are not even endeavoring to engage the voice 

response system. 

During the telephone conversation, Assignee's representative discussed the examples of 

"Hello, Dragon" and "Alexa," explaining that explicit voice triggers are designated words or 

phrases known by the user and a voice response system that allows the user to engage the voice 

response system. As further discussed, and as described in the specification, an "explicit voice 

trigger is often selected to consist of one or more words that are not expected to be used frequently 

during normal conversation and/or a word ordering having a relatively low expectancy of 

occurrence." Specification at [0164]. By making the explicit voice trigger "unlikely to be spoken 

except by a user intending to engage the voice response system," false positives can be reduced. 

Accordingly, the keywords of Mozer not only fail to meet the requirements of an explicit voice 

trigger, they also fail to have the hallmark characteristics of an explicit voice trigger. Thus, one of 

ordinary skill in the art would understand that the keywords of Mozer are not explicit voice triggers. 

Interpreting the keywords as explicit voice triggers is not only inconsistent with the specification, 

doing so is contrary to it. 

Accordingly, the alleged combination of Freeman and Mozer fails to disclose or suggest 

performing "at least one processing stage on the acoustic input to detect whether the acoustic input 

includes an explicit voice trigger," as recited in claims 1 and 15 (emphasis added). Therefore, 

claims 1 and 15, and each claim that depends respectively therefrom, patentably distinguish over the 

alleged combination and are in allowable condition. 
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Application No.: 15/238,238 9 Docket No.: N0484.71090US04 
Reply to Office Action of June 1, 2017 

In view of the foregoing, the Assignee respectfully requests withdrawal of the rejections 

under 35 U.S.C. §103. 

General Comments on Dependent Claims 

Because each of the dependent claims depends from a base claim that is believed to be in 

condition for allowance, the Assignee believes that it is unnecessary at this time to argue the further 

distinguishing features of all of the dependent claims. However, the Assignee does not necessarily 

concur with the interpretation of the dependent claims as set forth in the Office Action, nor does the 

Assignee concur that the basis for the rejection of any of the dependent claims is proper. Therefore, 

the Assignee reserves the right to specifically address in the future the further patentability of the 

dependent claims not specifically addressed herein. 
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Reply to Office Action of June 1, 2017 

CONCLUSION 

In view of the foregoing remarks, the application is believed to be in condition for 

allowance. A notice to this effect is respectfully requested. If the Examiner believes for any reason 

that the application is not in condition for allowance, he is requested to contact the undersigned to 

discuss any outstanding issues relating to the allowability of the application. 

If this response is not considered timely filed and if a request for an extension of time is 

otherwise absent, the Assignee hereby requests any necessary extension of time. If there is a fee 

occasioned by this response, including an extension fee, the Director is hereby authorized to charge 

any deficiency or credit any overpayment in the fees filed, asserted to be filed or which should have 

been filed herewith to our Deposit Account No. 23/2825 under Docket No. N0484.71090US04 from 

which the undersigned is authorized to draw. 

Dated: October 2, 2017 
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Registration No.: 70,616 
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600 Atlantic A venue 
Boston, Massachusetts 02210-2206 
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Art Unit: 
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METHODS AND APPARATUS FOR DETECTING A VOICE 
COMMAND 
HuyC. Ho 
2644 

CERTIFICATE OF FACSIMILE TRANSMISSION 37 C.F.R. §1.S(a) 

The undersigned hereby certifies that this document is being transmitted via facsimile to the attention of Examiner Huy C. Ho, FAX number 
(571) 273-8300, at the United States Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450, in accordance with 37 C.F.R. 
§ 1.6( d), on the __ day of September, 2017. 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

Signature: _________ _ 

INTERVIEW AGENDA 

The Assignee's representatives thank Examiner Ho for agreeing to a telephone interview 

scheduled for Wednesday, September 20, 2017 at 3:00 PM ET. The tentative interview participants 

include Examiner Ho and the Assignee's representatives, Marc Johannes (Reg. No. 64,978) and 

Thomas S. Chlebeck (Reg. No. 70,616). The undersigned will call Examiner Ho at (571) 270-1108 

at the proposed time. 

During the telephone interview, the Assignee's representatives would like to discuss the 

proposed amendment below to advance prosecution of this application. 

1. (Currently amended) A mobile device comprising: 
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at least one input configured to receive acoustic input from an environment of the mobile 

device while the mobile device is operating in a low power mode; and 

at least one processor configured to perform, while in the low power mode, at least one 

processing stage on the acoustic input to detect whether the acoustic input includes an explicit voice 

trigger e•,ral-uate whether the aeoastie iBpl¼t inel-udes a voiee command, the at least one processing 

stage, upon detecting that the acoustic input includes the explicit voice trigger, inel-uding 

transmitting at least a portion of the acoustic input to at least one server via a network for processing 

by the at least one server at least to evaluate whether the acoustic input includes a voice command, 

wherein the mobile device is configured to initiate responding to the voice command when 

the at least one processing stage determines that the acoustic input includes a voice command. 

If the Examiner has any comments or questions on this agenda, the Examiner is requested to 

call the undersigned at the telephone number listed below. 

Dated: 2017-09-19 
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(Attorney/Agent) 64,978 Telephone 617.646.8000 

Name (Print/Type) Marc S. Johannes Date October 2, 2017 

Certificate of Electronic Filing under 37 CFR §1.8 
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic 
filing system in accordance with 37 CFR § 1.6(a)(4). 

Dated: October 2, 2017 Electronic Signature for: -~/E=i=le~e~n ~M~. ~M=a=c~K=en=z=ie~/ __ 
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Electronic Acknowledgement Receipt 

EFSID: 30582291 

Application Number: 15238238 

International Application Number: 

Confirmation Number: 5864 

Title of Invention: METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

First Named Inventor/Applicant Name: William F. Ganong 

Customer Number: 91337 

Filer: Thomas Stephen Chlebeck/Trish McDonald 

Filer Authorized By: Thomas Stephen Chlebeck 

Attorney Docket Number: N0484.71090US04 

Receipt Date: 05-OCT-2017 

Filing Date: 16-AUG-2016 

Time Stamp: 21:29:18 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $180 

RAM confirmation Number 100617INTEFSW21294300 

Deposit Account 232825 

Authorized User Wolf Greenfield 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

37 CFR 1.17 (Patent application and reexamination processing fees) 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

24972 

1 Miscellaneous Incoming Letter N048471090US04-TRN-TSC.pdf no 1 
8b430f6952f0c32fe9692832b5086903a9d1 

1f18 

Warnings: 

Information: 

31058 

2 Fee Worksheet (SB06) N048471090US04-FEE-TSC.pdf no 1 
0e21 f81968a0de4aadeef36bcc75d3fa84c8 

474d 

Warnings: 

Information: 

31081 

3 N048471090US04-IDS-TSC.pdf yes 4 
9ef4e48799e0501da2c050a32551 a88674c 

079bb 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 3 

Information Disclosure Statement (IDS) Form (SB08) 4 4 

Warnings: 

Information: 

545151 

4 
Other Reference-Patent/ App/Search N048471090CN00_OA_Dated - no 15 

documents 07-28-2017.pdf 
c2521 d594df48fcc6aa01 ce7056e317ab648 

4868 

Warnings: 

Information: 

2177666 

5 Foreign Reference CN 105009204A.pdf no 29 
a96d 1Oc13ceb22f2f3de266f9b559fc80d78 

7524 

Warnings: 

Information: 
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1732727 

6 Foreign Reference EP2932500B1 .pdf no 26 
f162ed64eff763feedf956bca41 Sdc860c4e5 

d4f 

Warnings: 

Information: 

30844 

7 Fee Worksheet (5B06) fee-info.pdf no 2 
a 71 a 19abcc9 b88a972f8e9d b4 b04 b6d 721 0 

c0273 

Warnings: 

Information: 

Total Files Size (in bytes) 4573499 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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APPLICATION NO.: 15/238,238 ATTY. DOCKET NO.: N0484.71090US04 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: August 16, 2016 CONFIRMATION NO.: 5864 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: William F. Ganong 

GROUP ART UNIT: 2644 EXAMINER: Huy C. Ho 
Sheet I 1 I of I 1 

U.S. PATENT DOCUMENTS 

Examiner's Cite 
U.S. Patent Document 

Name of Patentee or Applicant of Cited Date of Publication or Issue 

Initials# No. Kind Document 
of Cited Document 

Number 
Code MM-DD-YYYY 

2003-0216909 Al Davis et al. 11-20-2003 

FOREIGN PATENT DOCUMENTS 
Foreign Patent Document Date of 

Examiner's Cite 
Office/ Kind 

Name of Patentee or Applicant of Cited Publication of Translation 
Initials# No. Number Document Cited Document (YIN) 

Country Code MM-DD-YYYY 

Y-abstract 

CN 105009204 A Amazon Tech Inc. 10-28-2015 only 

EP 2932500 Bl Amazon Tech Inc. 02-15-2017 

OTHER ART- NON PATENT LITERATURE DOCUMENTS 

Examiner's Cite 
Include name of the author (in CAPITAL LETTERS), title of the article ( when appropriate). title of the item 

Translation 
Initials # No 

(book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, 
(YIN) 

city and/or country where published. 

Chinese Office Action and Translation thereof for Chinese Application No. 201480013903.1 dated y 

July 28, 2017 (N0484.71090CN00). 

[NOTE - No copies of U.S. patents, published U.S. patent applications, or pending, unpublished patent applications stored in the USPTO's Image File Wrapper (IFW) system, 
are included. See 37 CFR § 1.98 and 1287OGl63. Copies of all other patent(s), publication(s), unpublished, pending U.S. patent applications, or other information listed are 
provided as required by 37 CFR § 1.98 unless I) such copies were provided in an IDS in an earlier application that complies with 37 CFR § 1.98, and 2) the earlier application is 
relied upon for an earlier filing date under 35 U.S.C. § 120.] 

I EXAMINER 
DATE CONSIDERED: 

# EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not considered. 
Include copy of this form with next communication to Applicant. 

5675651.1 
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Doc Code: TRAN.LET 
Document Description: Transmittal Letter 

USED IN LIEU OF PTO/SB/21 (07-09) 

Application Number 15/238,238-Conf. #5864 

TRANSMITTAL Filing Date 
August 16, 2016 

FORM First Named Inventor 
William F. Ganong, Ill 

Art Unit 
2644 

Examiner Name 
Huy C. Ho (to be used for all correspondence after initial filing) 

Total Number of Pages in This Submission I Attorney Docket Number 
N0484.71090US04 

ENCLOSURES ( Check all that apply) 

0 Fee Transmittal Form D Drawing(s) □ After Allowance Communication 
to TC 

D Fee Attached D Licensing-related Papers □ Appeal Communication to Board 
of Appeals and Interferences 

D Amendment/Reply D Petition □ Appeal Communication to TC 
(Appeal Notice, Brief, Reply Brief) 

D After Final □ Petition to Convert to a 
Provisional Application 

D Proprietary Information 

D Affidavits/declaration(s) □ Power of Attorney, Revocation 
Change of Correspondence Address 

D Status Letter 

D Extension of Time Request D Terminal Disclaimer 0 Other Enclosure(s) (please 
Identify below): 

D Express Abandonment Request D Request for Refund 
Form PTO - 1449 

0 Information Disclosure Statement D CD, Number of CD(s) 
Copies of Cited References 

□ Certified Copy of Priority 
Document(s) 

D Landscape Table on CD 

□ Reply to Missing Parts/ 
Incomplete Application I Remarks I 
□ Reply to Missing Parts 

under 37 CFR 1.52 or 1.53 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT 

Firm Name WOLF, GREENFIELD & SACKS, P.C. 
Signature 

/Thomas S. Chlebeck/ 

Printed name 
Thomas S. Chlebeck 

Date 
2017-10-05 I Reg. No. 170,616 

Certificate of Electronic Filing under 37 CFR §1.8 
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic 
filing system in accordance with 37 CFR § 1.6(a)(4). 

Dated: October 5, 2017 Electronic Signature: /Trish McDonald/ 
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Complete if known 

FEE TRANSMITTAL Application Number 15/238,238-Conf. #5864 

Filing Date August16,2016 

[]Applicant asserts small entity status. See 37 CFR 1.27. First Named Inventor William F. Ganong, Ill 

Qpplicant certifies micro entity status. See 37 CFR 1.29. Examiner Name Huy C. Ho 
Form PTO/SB/15A or B or equivalent must either be enclosed or 

Art Unit 2644 have been submitted previously. 

~OTAL AMOUNT OF PAYMENT I ($)180.00 Practitioner Docket No. N0484. 71090US04 

METHOD OF PAYMENT (check all that apply) 

Ocheck 0 Credit Card D Money Order □None D Other (please identify): 

D Deposit Account Deposit Account Number: 23/2825 Deposit Account Name: Wolf, Greenfield & Sacks, P.C. 

For the above-identified deposit account, the Director is hereby authorized to (check all that apply): 

D Charge fee(s) indicated below D Charge fee(s) indicated below, except for the filing fee 

0 Charge any additional fee(s) or underpayment of 
fee(s) under 37 CFR 1.16 and 1.17 

0 Credit any overpayment of fee(s) 

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit card 
information and authorization on PTO-2038. 
FEE CALCULATION 

1. BASIC FILING, SEARCH, AND EXAMINATION FEES (U = undiscounted fee; S = small entity fee; M = micro entity fee) 
FILING FEES SEARCH FEES EXAMINATION FEES 

Agglication Time !.!..ID §.ill .M...ID !.!..ID §.ill .M...ID !.!..ID §.ill .M...ID Fees Paid {~l 

Utility 280 140' 70 600 300 150 720 360 180 

Design 180 90 45 120 60 30 460 230 115 

Plant 180 90 45 380 190 95 580 290 145 

Reissue 280 140 70 600 300 150 2,160 1,080 540 

Provisional 260 130 65 0 0 0 0 0 0 
• The $140 small entity status filing fee for a utility application is further reduced to $70 for a small entity status applicant who files the application via EFS-Web. 

2. EXCESS CLAIM FEES 

Fee Descri12tion Undiscounted Fee {~l Small Entitll Fee {~l Micro Entitll Fee {~l 
Each claim over 20 (including Reissues) 80 40 20 
Each independent claim over 3 (including Reissues) 420 210 105 
Multiple dependent claims 780 390 195 

Total Claims Extra Claims .lli..W Fee Paid {~l Multigle Degendent Claims 

- 20 or HP= X = .lli..W Fee Paid m 
HP= highest number of total claims paid for, if greater than 20 . 

lndeg. Claims Extra Claims .lli..W Fee Paid {~l 

-3orHP= X = 

HP= highest number of independent claims paid for, if greater than 3. 

3. APPLICATION SIZE FEE 
If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer listings under 37 CFR 1.52(e)), the application size 
fee due is $400 ($200 for small entity) ($100 for micro entity) for each additional 50 sheets or fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 CFR 1.16(s) . 

Total Sheets Extra Sheets Number of each additional 50 or fraction thereof .lli..W Fee Paid {~l 

- 100 = /50 = (round up to a whole number) x = 
4. OTHER FEE(S) Fees Paid m 
Non-English specification, $130 fee (no small or micro entity discount) 

Non-electronic filing fee under 37 CFR 1.16(1) for a utility application, $400 fee ($200 small or micro entity) 

Other (e.g., late filing surcharge): 1806 Submission of an Information Disclosure Statement 180.00 

SUBMITTED BY 

Signature /Thomas S. Chlebeck/ I Registration No. 
(Attorney/Agent) 70,616 Telephone 617.646.8000 

Name (Print/Type) Thomas S. Chlebeck Date 2017-10-05 

Certificate of Electronic Filing under 37 CFR §1.8 
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic 
filing system in accordance with 37 CFR § 1.6(a)(4). 

Dated: October 5, 2017 Electronic Signature: /Trish McDonald/ 
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SPEECH RECOGNITION POWER MANAGEMENT 

lnventor(s): BASYE KENNETH JOHN; SECKER-WALKER HUGH EVAN; DAVID 
TONY; KNESER REINHARD; ADAMS JEFFREY PENROD; 
SALVADOR STAN WEIDNER; KRISHNAMOORTHY MAHESH :!: 
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DAVID TONY, ; KNESER REINHARD, ; ADAMS JEFFREY 
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Classification: - international: G10L 15126; G10L25fl8 
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number(s): 

Also 
published as: 
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Abstract of CN105009204 {A} 

Power consumption for a computing device may be managed by one or more 
keywords. For example, if an audio input obtained by the computing device includes a 
keyword, a network interface module and/or an application processing module of the 
computing device may be activated. The audio input may then be transmitted via tt1e 
network inteiiace module to a remote computing device, such as a speech recognition 
server. Alternately, the computing device may be provided with a speech recognition 
engine configured to process the audio input for on-device speect1 recognition 

https://worldwide.espacenet. com/publicationDetails/biblio?CC=CN&NR = I 05009204 A&K... 8/23/2017 
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[ 0006] 00 3 7'J m ~ m T ii'rtt iQ JJIJ r}J * ff w ${] w ~JH1: fftl ff:.¥¥ ff sq ti:.¥¥ 00 , Jiff;£ ii'rttiQ JJ!J J}J 
$ff~Piffi~lITTJJJ$ffW-f"*~~~" 
[0007] 00 4A, 00 4B tooo 4C 7'Jtffi~5t;;(rnti-\%1'riQjjlj*~JEITTiJll3JH1:~ftB<J~~OOo 
[ ooos J oo s Jg m ~ t1 sJ3 ·r1:m P t~ □ a1 H'xJl oo , J=i!f :r£m r1 t~ □ PI rn § 1i r}J * ff tJ. ~ * tJE s<J 
fflPitM~Hf~{f¾o 
[ooo9J -w~ msJ3 
[001 oJ a i-l%tt1Qjj1J B<J -tl:b § mr1,1t q=i, i-\% g mjj!J ~~ n i~ :n' reiu '.5:1\. :mAit :n:Ef m q=i s<J -~ 
~$~#:n9&1r.~◊a~~1f$B<J-~A~~~q=i,ffl-#:n9&1r.PTrelr.*M~i'r~!f!NA, 

JFHPimtt~~~t'r~-A~-~ffl=#:n*lr.-ffl=#:n~lr.PT~ir~-A~fim1rm 
m,HH~~ir~!fiNAq=t§*B<Jm1rB<J~*•*irITT~*~§pJfttt~~Mffi=#:n9&1r. 
~-§~ffi-#:n*lr. 0 1±~~§l'lu1f~q=i,ffi-#:n*lf.eyreB*M~ir~!fiNAH~~ 
:l:i:!! $~ )f( i'r ~JB!mu A . 
[0011J a~@to~fm§ ~u1frtq=i, ffi-it•*1r.eyrelf.*f*tftt=r~~liJSi}J~~" tt~lrfi 
~~m~~~T,ffi-#.*lr.m~~~~~-~~ffi=#:n9&1r.ITT~~~~offi-#• 
*• m ey ilil Jg m *~JM !3 :5t s<Ji-\%1r1Q§!J f3En s<J {f 1PJ1i~1'=H~ff¾ ~no ~tl:b 1f1t ITT-1'-ffrJt }~ 
ft~1±f,ffi-#-~Bm*•~~~m~~~Wffl~B<J~;ey~~~~~~ITTo~T~ 
tt~~~nB<J~~*•*•w~,~#~;~*~m~~•◊ §l'w1f~~~~~~~•· 
[ 001 2J ~ 11:t, * 0:tf B"J 1f TIIT rtf; B'.. i:g:tti;{§1J s<J :rh $ ~ W. it~~-pJffi: ~r}J $ ~ W-f" * m, 
m~:rh$ffW~*~~fftt~1am~wmtt•~mITT-~~$~ffl~.~1amm~@r1r 
;y"ffi!fiNA, J=ifr:r£irtl;"m!fiNA 'fil1JS-·1'"~$'t-tmJttl'tkB"J?!rw*iP]' *xq=t~S1f~n"~m*" 0 {]E 

ftJa m-,t.~$1'-iflHtf:B<J~m*a*x q:i~S1:fin "ll~~**", Wf/Eftf~ m-'i"-~$'i"$1tf: 
ITT*m*ff*xq=t~~~Jg"#~f"o#-1'-~~~~q=i,tt•~•m§m~fftt~mm 
B<J~~~ □m*,m:r£~~~ □m*amm~¾ffl~~£~~~~•*•~*~ffi=*• 
~-,~ftrl,m~m™m*H~~~#-~-◊:rh*ffW-f"*~pJ~Wtt~-A~~~t'r~ 
!fiNA~~§*~Mf,HH~@r~~i'r~!fiNA'ELm~MfWJaffl~~~ □ -~olaffl~ 
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~mom~z§,JJJ$ffm-=t-*~PT~i?r~~A~9~mi?rm~M*ffLlfilfi~mo 
[ 001 3] JJJ$ g m-=r ]Un El ~ pJ '§ ;f=§-,t. ~ $ ,t.m; t:¥ ttt-t!!Ja ffl BI.J t~~ 0 ft-@~ Jn!HfLl q=r, 
-,t.~$,t.~*ttm1am~•*~~~79~ffl~#c~~-~~~~~*ffi%~mff~A 
~~~~~mH),AmMJJJ~ffl~~&~~JJJ$Wffl~~w~~JJJ~ffl~~$~~]]]$ 
Jaffl~1ri5, # ll&ZVJ'~o ttA1fil~lllli1JLlq=r, -,t.~$,t.tl~lBz~in!!.79~14, A-fil*El=I-,t. 
~$~Bffl~mff~~~ttWmm~fi~~ofttl~ffl(~~ffl)Bffl~mffPT~ffl(~ 
Wffl)tt#ffl~.m~mm~mare•*~~-~fi~#q=r'§*~#Wmm~fi~~oT=E 
~*~~~~q=r,JJJ$ffm~m-filffi-~~$,t.~#ffi~Ll&-~~$~tt#ffi~o 
~1aj JJJ$ffm-=t-~m~~'§ffi~-,t.~g;:,t.~ffttmmm~m~mffi~N~m~o~ 
NtUm±*T=E* X q=r ~ ~lfF 3/9 "r}J $ ~~ -~ ", 3f l=t PT -filt! _tif ti~14 EX~ 14 q=r BI.J ff-,t. o r}J 
$ffmm~m~1affl~~fflJJJ$ffm-=t-*~~-~01=E-®~in!i~q=r.~&W*~rttW 
~mq=r-filffi~~~•A•~~ffl~~~•A~~fil,JJJ$ffmm~mm~wm-,t.~$,t. 
-~ 0 131Ll ti□ , J}J $ § W-=f * tJE RI.J -~ PT1ifH 5:E -~ ~ $ ,t.{e., 1YLl :tm , J=i!r:i* m pJ -filt~if ~mttu A p,"J 
~;*V~&;;~@T*gili~T=Eg~~Aq=r~PT~tt~*~;~@T*•*ili~tt* 
~q=r~PT~tt~*~;LlRA~mom~m~-~~$,t.m~~~JJJ$ffmm~,ffiifJJJ$ 
ffmm~m~~--~nmLl~~•~mm,~~~Mq=rm~-,t.~it,t.m~m~mmLl 
~Mifm~~/!!XA~•~wm◊~W.T=EA~~in!!.~q=r,ffi-~*ttmmm~m~m1im 

~ffi=m;1:¥·t1::1:m1am s1.Jm~m1*, Ll fti~ti~m mo T=E~~~~1?fLl q=r, xffifrJJ$ffmtt~◊ 
:a~*~~~~q=r,JJJ$ffW-=t-*mmre~-~~it~m~,Aq=r-,t.~it,t.m~q=r~~ 
&-!l:~ti~m1i, 1s)f~JJJ$ffWt~~m1* o 
[001sJ 1=E-,t.~1?fu·t1:~~1f~q=r, rJJ$ffm-=r *~m '§}t1ii ±f;JJi~~IJlum~. /iJrifi?r~mt:&11Jlu 
m~m~•*®5E#W~-~ffl~i?r~•A~~;*V~i'?r;o~ffi?r~tfrflm~m~~ 
%l liJl~ 7'?rg;]Jf9 A, 1B r}J $ ff W-=f * tJE l'r''l A ~$14 PT 1*:t~:ff ft£r}J $~F'i§~JJ ;[ft~, 1iIU 1N Ja ffl 79 
~(-JJJ$ffmm~~~-~~-~Jaffl)o~*~~tfrflm~~5Ei?r~9A-~~m~ 
;*V~i?r~.~*i'ltfrflm~m1EzmfflLl~5Ei?r~9A~~-fil**ilo~**i'l~~­
~~5Ei?r~9A'§**il,~JJJ$ffW-=f*~q=r'§ffi~*i'l~Wm~m•~mo*i'l~W 
m~PT~5E*i'l~~'§*~M*,*llPTff~~~*~%~.~~k~k~ffl~~~~ili 
ffiif~M*◊~**~~wm~~5E*~-fil*~M*,W~@ffl~Wm~m•1affl,Mif@ 

ffl ~m ti~ P J ~ME Z¥ fit tE it-~-${] ?¥fit ff q=r !'I{] i~~ iJHJIJ @ffl -~ o 1YLl ~□, i~ ~ iHJJIJ@ffl 
PT'E1.t!~f3!H--e;Ell!.iriTfliffi, i~~□. ~□ 2011 ~ 1 Ji 10 B $m#r 2012 ~ 1 )=J 19 B 03f79~00 0 
~% 2012/0016678 BI.J "tH'f~ 1§ i}JWJW (Intelligent Automated Assistant) "q=r J=ifr:ta!i~ BI.J 
~f'!E1~mmJfl!ffio ~~tU $ms{]03fpg~~~X51 fflBI.J1f:it3f A*xq=r o ~=t~t!::1:ihJa m s{]IMJ 
tiii D f~~fil PT1NFn ffl, :tzo_txJ=iJrif, * lli?r~JJ!-A m1£tf:f¥!ftuf1Jm;f¥itW*•· ~1'::ltHf ~ 
W◊~Xffl~T003~~~~~if7~~~tt~~7f~o~~.JJJ$ffW-=f*~PT~mT~ 

~J!LlfUPffiJ!I*W )a ffl~m.5t, pfrif~m~5t~JJlliitW#&IEt~fff6J*I_ts{]i:g.~iRJJIJf3tiJ 0 
[ oo 1 6J wit~ t:¥·ti.:1:ih Ja ffl it W#&I sl.J -~, JJJ $ ff fll!.-=f * tn PT lf fLl:1:i!! t~ Fro it W #&I sl.J f3~ 
£~$omi1~~tt~Jaffl-,t.EX§t,t.l§~~-~.JJJ$~W-=f*~~mm~ttW#&~~ 
~;~$o~ff~r~~~~~~~ttW#&IW~.~~~AfE~~~A«~.~PT~ffif~JJJ 
$ffW~m~it·~-~PT~~r*0H~mWo 
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[0011J JJi'i-tE~flJOO 1, ~ tB PT {g!%1=Eit'n*_l'.9=11¥Ji$lBJH-ir}J$ff~-=f *tJE 100 o r}J$1fJJ. 
-=f *~ 100 pJ{g!%ffi I~~~~ 102 ;{¥fitf~~,rrtlm 104 ;iMftli!Jit&1llWtlm 106 ;1--\%iMrt&1lJWtl 
* 108 ;i-\%iMr~~m* 110 ;@m ~~m* 112 ; ~,&J;J$1fwm* 1200 Z¥1itfft~1rrm* 104 
PT !jiMfffiJJHw:iPWtl±* 106, i-1%iMrr&ilJ!Utlm 108, i-1%iMf~JJJlm 110,@m ~~tlm 112 ~,&lxxJft 
=tt D tl:tk: 206 im 11§ o r}J$tf Wti:tk: 120 ~ttPT !jiMf lmr&ilJ!um:tk: 106, i-1%iMrr&~IJ!tlffi:tk: 108, i-1% 

iMr~Wm:tk: 110,JiLffl~Wm:tk: 112 ~,&lxxJMH:tum:tk: 206 im{§o 

[001sJ ti/ zl&$~~ff 102 PTtt41r* § iMrffi!JiffiAti±* 208 BI.JiMrffimffiAo TX:tElx-trOO 2 ~ 
w tar :l:ih-i:'~5£ 7'} g;m~ A tl:tk: 208 0 ti / Jj[ $½ ~ff 10 2 pJjlljcJl*i% ti m {r lmffi A$½ tffe: P>ZIJt~ {r 

ffim~>-., ~1£EBJ}J$ifW-=f ~~Jt 100 !'11.J;ttfmff!Htf:~Wo frsffiN~>-.mm 208 ~:fizi&"FsffiJJt 
~ >-- c ff1J :tz□ , s ffiJJJ~ >--mm 208 {g 1i ~ * ~ ~ Jxl,~ ;ttfm~ * ~ im~ >--* JI ) sf.J ~nm 1111 q=t , ti 
/ li~~ff 102 pJ 1£~±-m}}.J}J$ff W-=f *tJE 100 q=i~-~ 0 lzs!JH::, trlm~>-.m:tk: 208 PTittrffim 
~u>-.li=ttt~1AflJrJJ$ifW-=f *~ 100 sf.J;ttfmm:tk:◊ 
[ oo 19 J Z¥ fit ff~ 1qt ti :tk: 104 PT {g $~JI* Z¥ f* ~ "F tr ffimffi A !'I{] - 1'-~ $1'-Z¥ {it :ff r~ 19'1 
IR O ~·ffi]/t~Atl:tk: 208 ~:fiBI.J ~·ffimffiA ( * _a:fzo*~t~Jf}_ ~·~]/tffiA, !J!lj EBm / ~$~~:ff 102 
t~~JJxzi&**A) PTl~ic)RflJZ¥itffr~1rrmm 1040 1c)Rf1JZ¥fit:Rr1:Vrr1i:tk: 104 sl.Jsffim~u 
A PI EB r}J $ if W-=f * ~JE 1 oo ${] ;tt fte.ti :tk:1¥ ~, ~ ff EB~® t~:tk:~ lJ., fr□ :;,is: ::t q=i Jtt ~w i~5£ o 

[0020J r¥f*fft~1rr1~:tk: 104 s1.J-1'-~$1'-Z¥f*:R&:~1rr 1RPT {g}§~J!!1tt:r¥fit:Rt~l9'1 IR, $x14 
ff~ff~{9'1!R~~~~o-1'-~$1'-{¥ffl:ff~Jrp!RpJA~ffl~~$;~~~~$;o{F 
fiff ff t~ 19'1 rim 104 I'!{] Z¥ f~ :ff t~ Jrp lR PT t2. ~ 1l ~ Z¥ fii , ;tt 1m ti :tk: PT~ l:k: r fofr 5£ i?r ffiJJt ~Arm Ja 
m O f1LlfrJ, fro*R~ ~ tJJtr&ilJ!tlt~:tk: 106 $§Z9]' jjf3¼ ~ ;_l;JJt!ffiUA PTMtZ¥fi{f flj$ £;t§M$x/J,s{]~J!!14 
Z¥fi:i~ff~1lft1R o ~rm, :tz□*;ttfmmmitJa m, i~:tz□ , i.-1%trr&11J!u1l:tk: 108, i-1%tt~Wffl:tk: 110,@ 
m ~J§m:tk: 112 5f□ / ~IXXltt=tt □ 1l:tk: 206, jjf3¼ trffiJJt~>--PIZ¥1itflJ~;mx-ttxJ;:s{]!fx14Z¥1it 
ff£~ 1rp lR o fr-@ ~ht f1Ll q=i , Z¥ 1iti ff£~ lrr tl* 104 {g 1';-vf-% £~ lrr lR , ;tt q=i s tN$iw A PT W ~~ iMr 
$JJt~Affi:tk: 208 ~:fl;tt!'lf.JJll9Jf¥Jttffic)R5f□ :m~ o 
[0021] s~tE:WWmt~ 106 pJ ~f!lHirffimffiA, ~lrfBJEtr~ffiA~~E:£71<.f O fr~®~JJmfJLl 
q=i , iMr $JJtfi 1llW mm 106 ~A%f ~ rn $111: * fg ~~~ff c ~ ~-fm~ ~ s{] ~ :EJ. ff ) , foJTJ£ ~~ff re 
JI* lrfB 5E foJr~ 1% ~ tr ffimffi A Bf.J ~~; 7J( f ( @fr□ , tr;, si~L t~ ~i ~ ) *_a~~ tr ffiYiffi A 81.J ~~ 
;71<.f!j~;71<.f~ffiffllttto~;71<.f~ffiPTmWffl~$iwA*i&.l1.,~~PTEB~$ffW 
-=f*~ 100 §Z9Ji&.11.,fr□ r_.XtElx-trOO 3itt-ti7i~5£o fr-®~JlfilfJtlq=i,sffiJJtt&11J!Utl~ 106 
~~11*~~trffim•>--~~;JJ(f¥&fr~m~~~~~-~~m◊a~~~JJfil~q=t.~ 

~~ S1 i's] ffl Mtlm Bf.J n'D ~E:; tr ffi"mffi A PT M@r ffl x1 ~ PT ~~{g *ii tr~~~~ tr, B 1i'J~'1Ht ;m 
~* _a/fq~r}J$~W-=f *tJE 100 s"J;ttfte.ff!Htf:!zl:Wo 
[0022] :ti□* s ffiNt& 1P!Ll tl:tk: 1 06 llm ~?fr ~:fl fl{] tr tm~ A R"J ~~; 7J( f ii~~~; 7J( f lllXHJlL JJl3 
¼ BPI £5~$ffJJ.m:tk: 120 im{§' ~t~.@J;J$ffWm:tk: 120 Jaffli,-g.~·t-iLilJ!tltl:tk: 1080 ~~, 
s~JJJt&illIUtlm 106 Pii%~~;7J(fft±EfU~$ffWtl:tk: 120, * _ar}J$ffW1lm 120 Pii%fofr5£ 
~;7J(f£5~;7]<.f~ffiffllttt(_aff~~£J~ffi~~~~ffllt~),~~~~~Jaffl* 
iMr r& ilJ!U m =tk: 108 0 fr 5j -ff 1i: 1f ~ q=t , tr t-mr& iPW ffi=tk: 106 pJ J[ =tt£J i-1%tr r& ilJ!tl ti m 108 Jffi 1~ ~ 
~t ;tt Jam O f£JZt:l:m, riitJ@r ~ g;-mr& 1ITTu m=tk: 106 11)1 JE if g;m• >-. ~ af:; 11(-¥ rm JEJij m, rn $1f w 
tl:tk: 120 C ~i?rtJJtt&ilJ!Lltlm 106) Pifi§.@i?r~N~Am:tk: 208 :t~n'DA:;,l6t¥$ C 3ci~~ ~~fl!~$ 
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:iE~{lf~$¥1Jl~ ~ ) 0 

[ 0023J i-1%1r :rft ~JJ!~ffl; :l#t 108 PT~ f!E 1r ffiPHwJ A, L;J3rm JE 1r ffiN:t!W A~=&§ 'fri-1%1r o 1=E - iJ:le;~JJili 
f7Uq=i, i-1% g:rft~»Wtlt~ 108 'El.t%f~r}J$~*f*~~:f1t!.:g C ~A1m~ffiB'-J~:f1t!.:g), J1frit~:f1t!.:g 
~-*~~-~~$~tt*,Ll~~k1'r~:t!WA~=&§**1'rot=E-®~Jlili~q=i,m1f:r&~ 
tl~ 108 Jw ffl i! i=i it~)J:rft¥1Jl~ (VAD) tl* 0 Jlt~tt * pJ ~ r1r ffiN:t!W A 1'8-13-~ ~ 1,t 1rrnHrm 1E 
m1r~Bffi=Ef-jgr~:f!WAq=i,M:lt~~E@~,-jgr~:f!WAITT-~~$~~~~1'8~~~$; 
-~~$~~~ffiq=il'r,J-jgr~:f!WAE8~~*f=-~~$~~~ffiq=il'r,J-jgr~:f!WAl'8ffi~lt: 
~A11h~ftEoo O 1=EA{m~Jlili13Ll q:i, i-1%i}:rft1JJ!utl:l#t 108 ~1Jffi'x:~~7J'-~:g, J=iJrit:½'-~:gj!ljcI 
**~H-1%a l:j ff ~u*a ix n"** o J1Jf :tt 1t~:g PJ El=!@:q□~ tt1t~:g, xff fAJ ~t L Lllt ~1,u1 
B"1tt*~~o f=[}jjy]-, l'r,]~~{31) q:i, i-1% g ~¥mutJ:1::k: 108 flffl ~I~ ~PT xm~ (Hidden Markov 

Model, IIMM) ~~,(:l:Jr1mifmffi (Gaussian Mixture Model, GMM) tl*, 12),~t-jgrg;Jn:t!WA '=J-~~ 
$~~$mffiffl1t~,M:tt~$mffi-ar'El.MM%rma,~ac@~~m~a~ff~~a) 
~D~~mffioA~tt*PTffl*~JEm1r~Nff1=Er1'r~ffiAq=io 
[0024J f~fflJ::~1=:E-tt*, i-1%g•tS:1:11Jluffl;:f#t 108 :l:)J-aJiiJf!JE-1"7t~~-f§~7J<f, Atllxt 
fZrma~~ffftT~~•Aq:il'r,JpJ~tt(*~q=iMffll'8"-aJ~tt"PTffi~filffl~,~ff¥ 
1~-$~ -aragl'8:xE~~JEit 1::s"1ffl1t: > 0 ~□ *:½"J51:1iJE1~1a, JJ~¾. -t-1%1f:r&11J1um:l#t 108 PT1iJf!JEi-1%1'r 
ff tt r -jgr g;Jntifu A q:i o ?~rm, ~□ * n'-2iil ~ 1~ JI I~ fl!L t.l~ ¾. i-1%-i't:rftiJJ!U tl:l#t 108 PT11if! JE 1r~Nffi A q:i 
,~{}*~£_ft 
i,A. 'Fl >'l=I 1=1 o 

[0025J -mif:r&W!utt:l#t 108 -ar~tA*ri-1% r?i ~Nfft=Er r?i ;,1;1wmtrA * 1'811mJE 1tJ!'.JUJ)J$ff 
J_t ,m :l#t 120 o :qJ * i-1% 1r ff 1=E r -jgr lvH1ru A q:i , t.1~ ¾. :r;/J $ ff :f1t!. t~ :l#t 120 PT Ja J=!H-1% 1r ~ :f1t!. t~ :l#t 
110< ~~,i-1%1r:r&~mum:l#t 108 PTJ~J~'=Ji-1%i8i~:f1t!.m:l#t 110 :iffi1*) 0 :q□ :5Ri-\%-j'gr~fft=Er1rtw 

:flW A*, l!~-2- ])]$ ff :E1t!.t~:l#t 120 -ar 1~ m -t-\%-jgr:rftt!Jlum:l#t 108 0 ~~, i-\%-jgr:rft1m~m:l#t 108 -ar~tn" 
J51:f~J!'.¥1JrJJ$ff:E1t!.m* 120, r~:r:;JJ$ff:E1t!.tl* 120-arimk~m ffli-1%1'r~wm* 110 :xE~f~ 
ffl i-1%1r:rft~!Jl~tl~ 108 o 

[0026J i-1%1r~Wffl;t~ 110 PT ~f!E1'rffiln:t!WA, l2J,11Jf!JEi-\%1f q:i ~B§**m*o t=E-iJ:le;~JJili 
fJIJ q:i, i-1%1r~Wtl~ 110 'El.ttti!£~;Ef :g, Ji!fj£1)i!£~:Ef ffj!ljcI*1&¥1J!Ui-\%-j'gr q:i B"1*m*, i~tm, 
1!9't~i*~1*§ft*o f~-jgr~:EftJUk: 110 r'iJ]!ljcI*11ffl HMM :Ii*, GMM 1i*~A11hi-\% i8i i-QjjlJnt 
**:Mt~N~*m* o 

[0021J :iffitl11Jf!JE*W'¥~=&¾t=E-~~$~it~~iP]i-\%~1WElx:ZJ§ iL!!P iblili*ITT, i-1%it 
~wti~ 11 o fm~~t :w: jJ-,§ 1Z *W* s"1 i-1%1r l:j ~~ix H-H1"1 * m*** o 13,J :qo, :qo **W* 
~" ten", t.l~¾ i-1%1f~:Eft~~ 110 t~{iJpitJERiL:l:fuiblili "ten" B"1ffl? ~:w:jHJlt±:l "ten" ( 11i=J9 
1P] i-1% "Tennessee", iP]i-1%" forgot ten'\ 1P] i-1% "stent" ~i.R i-1% "ten bucks" B"1-$-5t ) Bf.J ffl 
f1 IX5l:3f 0 

[002sJ i-1%g•~J_tm~ 110 :iEPT~il*11m'.iEi-1%g•¾=&1:j'El.1ir;JJ$ffJ]!.-=f ~~Jc 100 B"1it•* 
IB"1t~JEffl? i-§*l}~, ~~i-\%it¾=&xtflrff~P*it; ~fJ\1.itffiN ;a* ;~*fflf1 Ll>1]-,Bf.JA 
1'1"1 i-1%1r , Ll lt A 1th 5t ~ o ~ - J)J t~ PT ffl Ll ~ tt * ~ JJili : @:q□ ~ ·t~ n" ~ :g, 3t t~ fAJ ~ tfl f□ l}( ~ 
tx1' Ll 2z ffl T x11r tNtifrJ Ant 1T 5J'-~ ITT Afmtt* 0 

[0029J 1~m J::~{:E-tt*, i-1% 1i ~3]!.tJ:l#t 110 t)J-aJ11fflJE-~n"~~•1*&7J<f, ~mxt 
fl T*m*~ riHfr ri-1%-tr * B"1 pJ t~,t~ 0 :qo * ?t~ill!I f~ ,~ f1f., ll~ ¾. i-1%-tr ~Wtl:l#t 110 PTlrm 
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5E*fl-"¥f¥frri~-tr q:i o rt®, fr□ *?J'-Ji::,fmf ,@1~11i, jjp¾ i~-trtzt;E1tlR 110 Pilrm5Em-tr q:i 
19: ff* fl* 0 

[0030J i~-tr tz!:;£1 m±k 11 o PI i'.if ~ * r *fl -"¥J! ~ ff i=E riB--tr q:i El''.! lrftl k 1#i2s'.flJ r}J $ w ;El 
tl:J::k: 120 o fr□ **fl-"¥f¥fr ri~-tr q:i 3f ll ~*fl*t!~~i-"¥, jjp¾ JJJ-$ w;Eltl:J::k: 120 PI ;g ffi 
Sffl tz!:;EftlR 112 fOM!i3t* □ tlR 206 ( !!X~, -\,13" gj ~;Elm:J::k: 110 pJ][:j:*J=g~®~{mtl:J::k::® 
{1§ ) " fro* -tr fR~ A q:i ::,f ff fr*fl-"¥ ( Elx: ~ * m-"¥ J! 1* ~~-"¥ ) , jjp ¾ r}J $ w ;El m:tk: 120 PI 1¥ 
ffii~-tr~f-'.ti±~ 110 fOift-tr~1iJJU1i:f:~ 1080 §,x~, ift~~;Elti±~ 110 PTit?J'-~14¥i2s'.flJJjJ$ig 
;£1tl:J::k: 120, f;l!r}J$1lf;Efmt:k: 120 PI:tiftl5EJ!Js ffl Sffl ~Wm:i:=k: 112 foixxJi!t* □ tl:J::k: 206, 
:i±t! 1¥ m t~it t-zt w m :!:=k: 11 o fo iB-it ~ ~!Jlu t~ :tk: 108 o fr - ® ~ M!! '/Jtl q:i , ~ ~ fr iB-it ~wt~ :tk: 
11 o lrftl 5E tB' JE ffl? iR t±:l T 'E1 * *fl-"¥ El'i iB- t'ii a1 , ~ ~ ~ 1+~ ur Js J+l fo / !!x: 1~ J+l o 

[ 0031 J @m ~ w tl:i:=k: 112 PI 'E1 =ttl§cll *~ M!! i~it if; §51J sm E!"1 mJz~ w H, JiJr:i&-m itift 111J s 
m~rn'E1~JJJ$ffW-=f*~B"J#W~~~~El"1omitm~l5Y_mPT~~gpJ~m~mitm~ 
Fltl1I:fPJ sm, mtz□ ri1r~ sm ~ 1f1 ,~,@m ~ ~ ,m1~w1rufliM15Y_ffl !!x:1I:W~fm@m O iB--triftJilJ[Sy_ffi 
fil PIWLll*itiB- ~·t~ A:f,t C 11tltz□, i'.if'i:g t'ii· lli%'f), ~ ~iffittixxJ i!f4¥~flJJZ.t;r_IgitW~JI, mtz□ 
iB-itif;JilJ ij~~~ 0 

[ 0032] fr - ® ~Jn!i f!itl q:t , @ffi !zt w tl:J::k: 112 '§ =tt4z J+l frlj tz!:W ~, ffl T ~ Jn!i -\,:g i'f i,Q jjlJ@J+l 0 

fr~ 1th* .M!i 19tl q:i , @ffi !ztf-' tl :1:k: 112 'E1 =tt :®ffi fr~ t-ztrm ~, J1ff :i& frl!l: tzt W ~ m PI* Mri rn ~ =tt r}J 
$'g;E$f-*~ 100 S"JitW~Jltt~s,g~{thtX1~,ffifrDOO 2 pfr~B'1~W-'¥L5L 202,itfrrXnt 
-tvi'~J<:Eo 
[oo33J ixxJ!!t* □ t~:l:k: 206 frfBUa J+l S1PI ilU1-1'-Elx:it1'-~t~!!x:5ci~ Mitt¾1~~t* o Js ffi 
:tJ§ , M !tt* □ tl :J::k: 206 PI :®M M f! i'.if ii:.* JIJ ff fit ~t~ lrJ=t tl :l:k: 104 sl.J ?Jr t~ 41[ i'f ~31 ~ A 14¥ ~ 
~~~#W~Jl,m~mi'fm~m~~o~~#W~~PI~m~~*C~~,~~~W~~ 
El''.! 1Y * §,x riit]@ ) jg §1 flj '§ ft M !~H£ □ m* 206 El''.! it W ~Ji, T J! M ft-}£ □ m * 206 pJ it-J£ 
41[$,gif;~IJ~e*t~f~~@ffi ~£$tl:J::k: 112 ~{t~Wo r:::tfflx1r00 2 5tt-ffi~J<:EM!t1i □ tl 

:J::k: 2060 
[oo34J fr::,f ~.ll ~*0:3fm ~ s,gtf?JL r, r}J$ffrm-=t-*M: 100 B"Jm±* PJ m1rt§.if Elx::mtJr~ 
llo~~1I:Wm:i:=k:ITTJJJ~~pJ%l§c~$1'-mR,§,x£5::,f~ITTmRfflffliro~~*:i&,ffW§,x 
JiJr ff m:i:=k: :f:)J PI ~f,Vl fr - 1'- Elx: $1'-~JJ½ ~fil:£ q:i ~ - //'-wt it 1'-ilfiffl frl!z~W ~ q:i , Elx: ~ ~fYl tE -
1'-Elxit1'-4zffl~-"¥ffi~tz!:W~Elx:~~4zffl~~;El~#q=io-1'-Elxit1'-m:f:k:iliaj~~i=Ern# 
•~11 q=i§=ttsst-ztw•x 202 ~M!!ss:ttf~q:i, fr□ rxttix-tr oo 2 *-tvi~:i& o J1:l-::>1~, -1--§,x 
it//'-m:i:=k:PIMJJJ$ffW~*~1ooq:i~1'-~*o 
[0035J JJilitE$~JIJOO 2,~t±:l T~q=ipJ§:J:!J}J$ffW~*tJE 100 sl.Jffl?itW~JI 2000 ffl? 
itW~JI 200 'E1t~~Wl'j'l5t 202 ;4~~J4:S1itW:trt PI~Pl;-fzis:!&l3:Z91~ 204; M!ttl □tlR 206 ;:(z□ 

00 1 pJr~S"JJ}J$fgW-=f *t;E 100 ; ~l,t gj·~31~Atltk: 208, BffJ:l:)JpJf~'.Jwiffif1L8Jxrmlit§:im 
f1§o J+l?itW~I 200 filPT§tt~il! 218, Jifr:i&~il!PTT-Jffl?itW~ll 200 B'1~lrfi$f~t~f~ 
~JJ,mtzotz!:W~5L 202 ;4~~S1itWtJLPii~frl1*!&13:z:)J~ 204 ;M!!:ti □ t~tk: 206 ::fz□ OO 1 J:ifr 
~s,gr}J$~W~ ffi~JE 100 ; ~l>t~t31!fu1Atl:i:=k: 2080 
[oo36J ~Wl'j'l 5L 202 PI 'E11t-1'-§,x$/f'-:®l=IH'&~W~, ?fr:i& frl!z~W~l§cll* ~ f¥1if ~ 
210 *§JMHt, ~~M!!f¥fi~r~q:tB"J~#:tt14mtR:, m~□mf=l=tt □mR 212, ~ft*tJE 214 ~ 

8 

Petitioner Exhibit 1004, Page 186 of 1052



CN 105009204 A 6/18 ~ 

R.i-g.1ri~rnum;=1=Ht~ 216 o &t:E!r.• x 202 :ttPT !jr}J$'g:E!r.-=f *~Jc 100 :iffi {§, * H PT :tt~Jma 
~ f tf: 9=1 ~JYtfi B"J JJJ $ 'g :E!r. -=f * tJE 100 at {H5Jffi~ o ~ 1lt, 6zt :E!r. • 5c 20 2 PTr£1r.* ~ OOHHilJ E!X ?fr 
:;g ~rm~ : t'f lVH& ~Y!tl :ti* 106 ; i-g. if~ ~Y!tl ffi* 108 ;i-g.-tf 6zt:@ ti* 110 ; @ffl ~:@ff* 112 
~&r}J$'g:@ff:l:* 1200 Jlt5'r, ~:f!t!.•x 202 PTWcll*~Jm*lr.1:B<J l§i}Ji-g.t'fiJUJIJfmn, ffl 
f=tit~*li 200 pJ Jl.:;gpJrj;tfg~jJ 0 

[0037] ff1itr~ 210 :imffi'E1tr5 RAM, ROM fU / E!X~iffit~tiE!X~Fgffif=Btit•:tJL PJw;f¥1i1fr~1*◊ ffl 
?ti Dffi:l:* 212 PJffi:ll*{gWJffl ?it.*lf 200 a"J1fil~~ ( *~tB) *¥_JWJ§ ?ti □ o ffl 
f=t t~ □ m~ 212 ~pJ]!ljclf.*&'.t:E!t!.££EBJ+i f=t$iwA*lr. ( *~tB) tiY5rB"Jffl f=t$iwA, m~□ mt~, 
m1tL tMrmM, /J,m:1&~ o El3 ffl? t~ □ :t~~ 212 ¥.JYtfi B"Jffl? t~ □ PJ 19 m f=t t~1j¾tL¾*5EtLl 
rn$ff:E!f-=f *t1E 100 s"J~ft5¥o I E!Xffl f=tit•*1r. 200 ~Jm8"1;tt1m~11=: o rxiittix-tr ~ 5 
m:~:zvititffl f=tti □ S"J~'Wtl O HM~ 210 pJ yj >7rff1i1~ft*~JE 214, pfr5£~1t*t1Em1j¾it 
JHJLl¥.fft~4, ~ 1~ El3&'.J::@..:n:; 202 J=!=ftEJ=l:j f=tit•it~. 200 s"J~~5tff;@.fo~11=: * 0 H1it~ 
21 o ~ P. 'E1~it•trU¥.ffm4,@ffl6zt:f!t!.:tt:tR: 112 to; E!X6zt:f!t!.•x 2021A1rJi!r:i*it•tJLr~ff 
m-4-, ~ 1P:~1Jfui-g. gj· iR§jiJ mffl m=tR: 216 s{] ~,t-:®<:$ 1'-~11lli f}tl O :tz□ J:pJrJ£, i-g. gj·iR§jiJ@m m~ 
216 PT~~~ 1tJ+1i-g.t'fiR~Uta*s{]f±fPJ@ffl, m~□ Pfr ~ @ffl, 1r'3 ,~.@ffl, ~f3M~:E!t!.@fflmIJfffl ; 
~ PT :;g lU ±1Mt ffl i-g.1r iR ~1J &-a* a"J 1± 15J ;tt fm@ffl O a~~~ JJfil f?itl * , f¥1it ~ 210 ~ PT 'E1 ,g,;. PT 
E13~l§-5c 202 *~13{]13i}Jift-tfiR!iJIJ~I~ C *~ti:i) o 

[0038] ~pgffif:Btif.if}l pJw;fr;tl;f*~!:iz;}J~ 204 P, '§;j:r5:zjs:@lf9X.E',~Q B"J f±f6J ~ -=f~fmfffif~o fr 
~!I:[;;~ n1i! f}tl * , ~ F gflf' a1 it• m PT w; ** 1* ~i-u0 ~ 204 fl 1ii ~ -1- E!X $ -1-* m * 11 ~ c f}tl P□ , uffi: 
]ffii*:t:i:@:®<:1*~~*~:@), *9=1:r:JJ$fffJ.-=f *tJE 100 PTi~ gj ;J;]JHiA!j J=iffit*m*:t:i:@i'§ ti:: 
~ o ~ F gj;f: 81 it. :tJL PT w; fr;tl; 1* ~l:i i)J ~ 204 :tt PT ff 1il ~ 1'- E!X $1'- JB ~ 11 :@fo / E!X ift g :ti:@ , 
m r ~ ~ ffl? it•* 1r. 200 a{] 1± 16J * Ii 1: s"J i-g.~ iR JJU f35 t, C *rift a 11 :@5¥o pr-¥ :ti :'t1 s"J 
;l:t 1th fa,~, pJ §t!. 2012 ~ 8 }=j 16 EH~ 5t S<J f.if\ ~ 79 "11J !iJlj A ift § ti:@ frt ~ (DI SCRIMI NA TI VE 

LANGUAGE MODEL PRUNING) "~OO~lU$iw--'% 13/587, 799, ~& 2012 ~ 8 }=j 22 Bm5c.ITTf.if\ 
,@jg "3cIBi~F~tf~iJl[t~ (UNSUPERVISED ACOUSTIC MODEL TRAINING)" B{]~OO~flj $m 
--'% 13/592, 157 0 ;i!p;J;J,t. $m 8"10:rf pg W:1::5] ~~x ~[ ffl B"J:Jf:rt:# A2is:JC * 0 

[oo39J ~r::Ht □ .tt±:R: 206 PTitfflf=lit•~1r. 200 j4ttflJ~,t-:®<:~1'-~ri, mizo~ri 410, 
~tarXt§xtrOO 4A, ~ 4B fOOO 4C m:~-$-i!t:ito ~:f!t!.-jc 202 fOJJJ$'tf:E!t!.-=f *tJE 100 ~ 
rm PH~Y5r* 13 ~t¥it~*1r. s"Jtl't45¥of§ ,~., J1JTJ£:@t¥it•*li ili PJ ilN:tt ~ gi 410 m:1r:iffi 
f§, i~iz□ift1riR!iJ1rnfi%-~ 420, ~orxili*~-tvi~it O a~®~JJlli1J1J *, ~git~ □mt~ 206 'E1 
1t:1e~~fit~ □, Bfritx~~fit~ □ ilN:tt~t-E!X$i'-JC~~gi19mf=tit•*1r. 200 mf,ttj4 
f1zo 
[0040] a~!l:~~Jmf?itl q=l, ~tit~ □ ffi:1#!: 206 lffi::i&1~·r:'t±-tl1Fn m O 3 ~MH~ □ •tf:tk: 206 ~T 
fo;J+IE!X "1*~~" i:R:~81, 'f:PTx~~$1J±-tl1a*fLl~~a*fLl~iig:x;it•*~JE, ~~~ ~o a~ 
~~JJfil'WLl *' ~ti1t □ :tt:tR: 206 ~,,x-iA6ztrf~ ffl )[ft~,* HPfAJSr* 13 r}J$ ff:E!t!.-=f *~ 100 s"J 
{§--'% rm 5N~ )a ffl O 3 ~ ritt □ m~ 206 6zt T )a ffl ifi: ~ B1 , B pJ ffl xt A~ ±fu ~ t~ fLl ~ ti gx; if 
-*~Jc, ~.ut~ritt □ m:tk: 206 fff~fflf=tit.*Ji 200 fgt{iJJ;~~il~NtHtrAJ:zj~fLl:@f¥.it•* 
lr.5¥0 / E!)Gh)\;@;f~it.*lr. ( f}LlPD, i€rt'riRJJU~ll~~ 420) ttY5r~m*11J%iA., i-g.t'fiR~Uia*g:x; 
*f~ ffltEt-4- 0 
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[ 0041] ft - ,t.t~JE Efj ~ ~ r,~ tH1: ~ WLl q:t , ~!ril @r :c}J $ff}]!. f-* tJE 100 iim JE -tr t!;:m$iru A'§*~ 
M-¥ , fxxJ MHt □ t:i tR: 206 !'lJ tit Ja ffl o JJJ $ ff Jm f-* tJE 100 l'lJ 1f i?r ffimriw A~ EB Ja ffl s"J fxxJ f:fHt 
□ f~:f;k 206 mf 14z'$irufLl~:f¥it•ttir. C i~~ui:g.i?fiQ111JJjll*:g 420) o 1:f~tt!!, ft1f~Fof~4Y:B''l 
-trffiJJ1$iruA1½$irufLl~:f¥it•~I~mT, JJJ$ffJmf-*fJE 100 !'lJ~1~* §~:f¥it.*Jls{]~~M 
¥~~~o~@r~~~*§~~tt~*I~~fflffi♦,~@r~k§~~fflml~~~* 

f~ffi~i?r~$iruA~FoBtlT~~fflAE~~~~,Eix~~&rtt~~§*~~-¥~i?r~$iru 
A, :c}J$ff:flf-*t1t 100 ~Fol'lJ~:ij-Ja ffl a"J fxxJMHt □ ffl::f::k: 206 1¥ffl o 

[ 0042] i;t ffim $iw A ffl: :f::k: 208 l'iJ § t! i;r ffi"m $iw A* JI, m -tz□ ~ R }xi. E1X ~ R Mi~ YLl , ~ff~ t:i m 
~~~~*~◊~R~Eix~:R:Jxt.~~~~~~AE~~:R:Jxt.Eix~RJxl.AE~~~ot=E-~~~ 

191] r::p, iMrffi:mrifu Affl::f::k: 208 tt4Y: 1Ii ffi»1* l=f.i:ij-iMfffimt~1~fLl:cJJ$~J!f f-*tJE 100 JtHf !z.tJ!f, :x,µis:_t 
~o--1.=:tfflMrOO 1 pfei~3£o iMrffilnriwAffl:~ 208 iE!'lJti41Gtz§:c}J$ffJ]!.f-*tJE 100 s"Jt~4-, 
~ W:JfJ=l:.l f$t1~ttffi~B'J~1H¥$ ( :ti~~~fllifil$iE~1lfifil$) o ~ ffifl1riwAt:i~ 208 fil l'lJ C Eix 
BJ[~) §;f=~-'i"'Eix$>i"'ff ~x14l□ I Eix1%liffl ~*tJE (MEMS), ;ltpJ~:ij-~f3~$½~m ~1§ % , ~ff 
EB JJJ$ ff;!]!_f-*fJE 100 !z.t;!]!_ 0 rij-;_!;"ffi$ifuAf:i~ 208 iE!'lJE~JJ)(::kff, !i'f;)JE:g ~lz?ferma{] ;ltfm 
ttffiJJ1!z.t;!]!_ $14 0 

[oo43J ffl?it.*I 200 !'lJWc~-,t.Eix$,t.:'hfrB"J~A*Ji., ~fr□7t1½![?:g,1lfll1½® 
~,OO.ffi$t*~~.002q:i**~lli~~~*~$iwA*~,~~•m*0ff~ffim◊ft­

~~~~q:i,~*~rifiIA*Il'lJ~~~#~~~Eix~~~o~T~~~#~~~!'lJ~~~ 
fLlJJJ$ffrJ.f-*tJE 100, ~iimJEffl?it•*I 200 Eix:CJJ$ffrJ.f-*tJE 100 st-,t.Eix$,t.ffl314 
@tltJa ffliE~1¥ffl. a-,t.~JJtl!1JLl q:i, :'HjrEJI.J~uA*il'E1t!lmcil*~iftW7t*f B<J761½®:go 
ftn:1t®:g~~»!UfLlB"JJt*f~mJ~l~mat, :C}J$ffl!I!.t:i~ 120 7tpJ3'E3~ftti □ t:i~ 206, 
::tl'lJ~Jaffloi=E!h-~JJti!~r::p,!h*~•A*•§mreI~Wffl3m~~h~OO-ffi$t*Io 
ttill~ hl'.!HJLl r::p, ,R ~ft 001*tifl$t*I iQ111J-½ ffl? it.*11 200 ,t'Ei ~l}:klf'l ffl? 1¥'100$a1, fxxJ 
itti □ ffl:tk: 206 ::tl'lJ1JtJa ffl o ~f ffl$iruA*It~tH:g.iMrmJJ1Jf3~h 1'1"1£$11§ .~, l'lJ JJi!. 2002 ~ 1 
Jj 30 B t~~B<J1JFN279" § i}Jift-'MriQ111J*fJE3f□7J¥~ (AUTOMATIC SPEECH RECOGNITION SYSTEM 

AND METHOD),, s<J~00~5f1J$m% 10/058, 730,~$mfr 200:3 * 7 Jj :31 BtEl0*19~00 
~5flJ0*-'% 2003/0144844, Jt0*pg ~ IV.~:SZ.:'71 ffl s<J1f:rt'>tt A*JCr::p o ~ft~mLJ-i:g.i?fiQJJIJ 
f3~h s1:ltt-i'7{1§ ,8,!"iJ JJi!. 2012 ~ 12 Jj 4 B fim1!J~t$~~ "1ffflt?lJJ]!.Jfli'.~~jLl~*t~mH:g.{r 
iQ111J '71 ~8{]~11=: (USING A PHYSICAL PHENOMENON DETECTOR TO CONTROL OPERATION OF A 

SPEECH RECOGNITION ENGINE),, s<J~00~5flJ% 8,326, 6:360 i~~5flJB"10*pg~~~x§I ffl 
B\J7JA* A* x r::p o 
[oo44J !'lJJ)tf~~!YrstriwA*li, Jt!'lJ §~ffl? •A*li, i~~□, ~ti, mil, 1Di1~m, /J,m 
iiit~o [q!;t¥:, !'lJt~1~$iwlli~I, ~:ft□, ~~~,13JJB:g,~iffl~o a-1't~JE~1JLl q:i, ffl ?it• 
*Ji. 200 l'lJ ~t!~,t.Eix$,t.$ifu lli*I, JtWGI**ffl ~-;J;mJTiA C 1:YLl:ti□, jmtlX*fLli:g.gj·) Eix 
~~%ACm~.mM~~ff)~mmttm~~*o~~-A~-lli*IB~*~~~~ 
~n, * 13.3c Tm 1=E* X $ ill-:W i+te! i~:i*, _a* ft 00 2 r::p ~ l±L ~ :illi~-'ft}j * ~ ~ st ffi l_!_ 0 

[0045J ~rm: 21s l'lJ~ffl?it•*R 200 i'l<J~,t.$141¾1~~h o ~JJJll: 218 l'lJ§1!.1e~Eixtl! 
~A~tJJll:, ~5Z□, -;ij(,t1:Eixl'lJ:fE~~fili.Eix~tthtli :Eix*!'lJ§:f=!~~~v!, ~fro, WcI*MAffi 
~r::p~~tfiE (AC) ~v!o 1=E-ll:t;.~JJtl!1Jtlq:t, ~~ 218 ~:ij-;ltpJ{~@~JjJ$7J<.fft*fLl:C}J$ff:FJ. 
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-f" *~ 100 C wu~□, J~¾ ~fili~$1fla ?J'-~~ ~I~ 218 ~~MA:!ffi~~) o ,a-.t11,~JJfil:WU q=r, 
~ Y $ ?t~ r Ft! tJ!Jifr t!'t 7F B"J :r}J $ 7J( f , :r}J $ if lJ. -f" * t5E 100 :in; tt ·t1::l:1!!i Ja ffl ~ f~ ffl - ~ ~ ~ 
~fl*o flfLl~u, ~u*ffl Fit:w~li 200 MAffi~q=r, £~0-:r}J$if:@.-f" *~ 100 PJ Ja ffl !Mlfif~ 
□fl~ 206 3:ti_t~ktrJaffl;Jx~o ~□ ::W:fflFit~~I 200 ~ffl~tm~fJ,33~¼JJJ$iflJ.-f" 
*t5E 100 PJ;lmtf't1::l:i!;Ja mtof~ffl IMJMHi □ m~ 206, ~□ J:::Ji/r:r£c 

[ 0046 J JJifi-tE lt JU 00 3 , 7F tB T iJl sJH1: 1lfH-r l'EU"F 300 , Jl q=r J}J-¥ if :@.-f" * tJt 100 81.J m* PI~ 
:in; f¥ ·t1::1:1!!, )a ffl 12A kt:@. ~ ~mffi A O 3 i£ SJH1:WH-r :.f¥ ff 300 q=t ~ Fo )a ffl B"J ti:l:}V'iJ ;f§ x-t * £ :l:i!; kt 
:@. rm *lo / ~ J}J $ 'ltH:€ at' -m SJH1: flJLl ff:¥¥ ff 300 1~* kt:@. 5f0 / E!X JJJ-¥ '/FJ )ft BS fH~ 0 

[0047] i>?,SJH1=.1lftl1-r:.f¥ff 300 1=1J,tE1g 302 kt:ff3(a, J1tB1, s!.@!ffiAm~ 208 llii:~9!tlstlJlffiAo 
frfg 304 ~' -tr~Jff!fti Am:1:* 208 PJt*45l:sJJ»l~ AO fr1g 306 kt' ti4!x: !fl sJJN~ A PJiBti.i::L~!Ll 
1¥1iit~~{i:rm~ 1040 atg 308 kt, sffiNiiJJW1l~ 106 PJ11JfDE-trffiNffiABf.J~g£7k y~~jjiij)E 
~£7kf~ffiC~Rff;izt;~,s~ffiAlfl~£7kf~Y~~-tE~ffi~~at~~~~~£7k 
f l!i½] 11f. ) o ~□ *-tr fNffi A RtJ ~~ £ 7k f 3f 7F ijiij JE f3~ £ 1K f l!i½] ffi, 13~ 0- -tE M 3 1 o q=r , -tr 1JNffi A 11 * 208 PI t!i~!k llil 1PW -g- ffiNffi A, 1i~ *4!x:!U ~ - -g ffiN1Hu }\.J3 Jt o 

[0048] jg§IJU1g 308, ~D*st@H&ilJ!tlm~ 1061!J§JE f=l ffiNffiAlflf3~£7kfiiJE[!i½]f1L 13~¼,ft 
M 312 kt, :r}J$ff:@.mm 120 PI Jam rg:-trr&i1J1tl1tm 10s c !lX~, -trffimr&11J1umm 106 PJ1lt*Ja 
ffli.:g.-tfr&t1J1tlmm 108, 3:t R-tEtir*sqtgq=r, r}J$-'§':@.m* 120 -th PJ~~) o atg 314 kt, i,:g. 
-tr ;Ji& i1J1tl ti~ 108 PI 11ffl 5E i:g.-tf ~ ~ 1¥-tE r ?fr ~H~ BS-tr 1JlJJffi A q=r , ::k 1is: ~□ _t =t ffl x1 r 00 1 J1Jrit 
*◊ ~o::W:iRifr&$1J!tl1l~ 10s :pj§5Ei:g.if 7F1¥-tEr C ~7Fm~E:f¥frr) if;J;N$atrAq=r, ~~0--tEfil 
316 kt, JJJ$'lr:@.1~m 120 m 1~m -1:g;. ~ r&11J1um~ 10so a1g 310 q=r, s*N$iruA1~~ 208 PJl[Fo 
m~~llil~s~ffiA,1i~*~~~--tf~ffiAJ3lto 
[oo49J jg@JJUtg 314, ~□*i:g.-tff&11J1tlm~ 1081i:m5E-tr~~A 'EL ,fri,:g.-tf, 33~0- -tEfg 318 kt, r}J 
$'lrl!$m* 120 m Jam -1:g;.skt:@.m* 1100 ~uJ:::JiJf*, atg 320 kt, i.:g.skt:@.1l* 110 PJliffl 
J£ P#!J'l£-'¥ ~ ~ 1¥a r-1:g;.-tr q=r o ~□ * -1:g;.-tr kt:@. 1l~ 110 11]§ J£ ~ M-'¥ 7F 1¥a r -1:g;.-tr q=t c E!X 7F m 
~f'.1fttri.:g.-tfq=r > ,13~0-1=ttg 322 kt,-1:g;.-trkt:@.1tm 110 mt1:H•;m o i.:g.-trr&~1J1tl1t~ 10s mm 
atg 316 ~1ffi'.1~ffl o -tE1g 310 q=r, -tr*!ll~A~I 20s PJl[Fom~l!ti~ilJ1tl-tr~N~A, 1i~t1z4!x:!U 
1i --t'r ffimffi A 7'1 Jt o 

[0050J jg@JJUm 320, ~□ ::W:a-®~JJfil:1lfu q=r, i,:g.i'}kt:@.1i~ 110 EfflkP~M-'¥:r¥ar-1:g;.l'} 
q=r, ]~0- m F 401, atg 324 q=r, i.:g. f=l kt:@.m~ 110 {:E;izt;:l:mliffl JE'i:g.s~~l:5t~JE'ffl F ;t§** 
( t1Jft□ ,fflF~~iJl/-t-\P~~£* > ,::kf*ft□ ~=tfflx1rOO 111Jrit*◊ ~□ ~iR-tr:tf7Fl:5~JE'fflF 

tt1*11l, 13~0-1=ttg 322 kt, -t:g.-a-ktw1im 110 1=1. 11t1~w O -1:g;.-trr&1mum~ 108 -t:Bmam 316 kt 
tm:i~ffl O frfg 310 q=t, itffiN~A~I 208 PJl[Fommtf~~tlitffi"m~A, H~tiY!x:!U~-s*N~ 
A:99lto :tio::W:i.R-tr !5t~kffl Ff§*Jll, 33~0- iJlSJH1:1!7tlff:.f¥ff 300 m:i!ff JU;tg 3260 a~1m~ 
tittIWu q=r, m 324 mi1t~-:t:, * _§)1it1@Ti.:g-g•ktlJ.mm 110 liiJ£~~1t-'¥1¥a T-1:g;.-g- q=r, iJl ~JH1: 
1Ytlfr:¥¥ff 300 m1iti1'Atg 320 mff!Ufil 3260 
[0051J am 326 kt, JJJ-¥wW1jt~ 120 m 1a mmZmt£1:w11~ 112, J:ifr:r£@fflkt:@.m~m~ 
J'.ifilOO 2 ?fr7FBI.Ji:g.-tfi~'iJIJ@fflti:t~ 216 0 1=£tg 328 kt, JJJ-¥-'§':@.m~ 120 mm )a ffl ~f1H~ □ ;j:f 
m 2060 ~MH* □m~ 206 lltJaffl~Fo' ic3R!Ll:r¥1~~t~1'Pti~ 104 B"JsffiN~Ami£.EB ~ft 
ti □mm 206 :i.l1Ht1MJtimff1'½$atr o a-i1:~~M[fJU q=r, 3 IMJftt* om~ 2061trJJB1, ~Fo$H~ 
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B'-Jtr ~]!J$grJ )\.fA if t@i$ifrI );,_ ;ff f:R: 208 1-[ ttt~ff¾ iLl mzm !zt l!rJ:lf:R: 112 ;f□ / !!X ~ t4Hi D tlf:R: 206 , ~ 
m r1tfgrJiLJfilliitw*JL 1,tITO, a~fm~~fJtl *, :r±i4tif~FJffiAt~1f¾iiJ~titi □ fflf:R: 206 
~f~iffitt~ti 410 1'#$tuilJill;;f¥itw*JIZlru, i:g.ifiN:ilJ!tlm* 108., i:g.if !zt:IJ.m* 110 ~R.S 
m !zt:IJ.mf:R: 112 * a'-J1=f-,t-EOC~ffl3:l:'.)Jx-t J1JrJ£tt~FJffiAHHr!ztlJ. c 

[ 0052J -a*~ l±l s'-J - ® ~ 00! fftl 9=1 , r}J $ tr JJ. r * tn 100 ~ ~ , 1f. flJ m;;f¥ it .'ij:?J~ JI ,;g @J n~ 
R¥t¥-tErffi-if~ffiJ\.q=istJ®~,~~#ffi~~Btlif~ffiAfflrmmo~*m;~ttw* 
JI i~ ~ 1~ #t ~ Wi ¥ 8'-J :till -iA, ~~ti□*~ EB ~ ti ti D tl ±:k: 206 ti 4'ir ilJ f, ffl m 4-, jj~ 0-. ~ ti ti 
□ t~f:R: 206 ~ar}J.$.ig:IJ.-=f ~tJE 100 s"J-,f-£OC$1'-t~f:R: PTtBzf~ffl o 

[ 0053 J EB r r}J $ w :EI r * ~Jc 1 oo stJ i"F $ ~ 111=: P J ~ JvU~ $ lifit,i mi~ F 11t :tim ® 5E , 1291l:l, -tE iJ?, 
sJH1:1JIJ 1rf~ff 300 1,JHaJ PTa~ l±lJW, ~~ 0 a-JJ:~twm. ~, riJ.$~:£1$.r *tJE 100 s'-Jtt5tffl±:k: PT 
mff¾"~tfl", JArm ~3&-t-~$1'°tt±:k:tBzffi~tihJa mo 13Jtltz□, am 314 !zt, i:g.itiN:ilJ!ut~f:R: 108 
PT ii~ :tih pf§ 5E Z¥-a i:g. tt, !!X ~ -a ti! 3 20 !zt, i'g tt !it JJ. mf:R: 110 PT mi~ :tih om JE i'g-tt 'fil * ~ w1t 
¥, EOC-tEtl! 324 !zt, ffi~:l:-fupf§5ti:g.if J~iFf ffl Po JJJ$ig:IJ.-=f *tn 100 R'-Jtff:R:j:JaJ Rt§ @Slltxl 
ffi~~X~filPT~~~ffl*~d>~ffl◊*~*~~T~~@~ffistJ~,t-~~,~~~~~ 

st§ @M~ffi~ PT~~SI.J O tzo_t}i)rj£, 1±11! 314 !zt' i€ft'riN:~IJWttf:R: PT® JEi'g"t'f ffftT ~ t\;]!JffiA 
* 0 tt ITO, i€r if !zt:IJ. mm 110 EB r ~~tzt sti !zt JJ. a~ n ITO m rt i:g. if :r& ilJ!u m f:R: 108 :~Jttom tih iQ 
571Ji:g.if, ~ PT® JE ~ P~ _t if t\;]!Jffi A q:i ~ =tH€rif o 129 lit, i:g.tt !zt:IJ. t:lf:R: 11 o PT t~ ~ i€rif t& ilJW ti 
f:R: 108 t~ ~ ffl rlifirl IE i€rif Hfr r if ~]JJ$itr A q:t B'-1 ?J\.3& lltxl {Ii, ~ {f}J~d> i4t* ITT ~tlL Pl 1¥:1:111, ti□ 
*ill;;f¥itw*JI ( ~tz□ i€r-trifljjlJJj!i%~ 420) 'fil *i€f'tf1,Qjjlj a~ fJ, JJ~0.fill¥itw*JI PTi4J.i:g. 
i'if 9=11't¥-tEP_9(W1t¥BtJm~1tffirui1Jm P itw*JI 200, ep{ti€rif!ztJJ.mf:R: 110 PTa~ e.ttt~~ 
t¥:r±~W£¥ 0 129.rlt, m romJE~mlil.¥Z¥-a ri:g.if q:i a'-Ji:g.if !zt:1:J.ttf:R: 110 ITT-B-Jf 11x111.r.m ~t~ 
~ , ~ ~ ~ d> ~t * $ti i~tlL .rlt >'r , PT t~1A ffl? ti □ , J-,A ITO 1£ ;fij ffl P PT t~ ~ -,t-£OC $1--?J\. ~ lltxl 
11.f. * ~ y ~tlL tzu T .)(;f§ xt T 00 5 jfr-j;; tm J£ 0 

[0054J a~1mttm. ~, ttJEffl31tf:PTt~1f¾ "iffitli", 1'AITOJJJ¥~JJ.r *~ 100 stffl31tf:~tiJa 
ffl :f P / IJx: ~ MHi □ t~ f:R: 206 1' :ti J§ ffl , ep re ffl P 8 f'.£ w. t6 n~ WI ¥-IE.~ Po lit o 13Jtl tz□ , 1± ti! 314 
!zt, i€rif iN:111w mf:R: 108 m rsi~:tih om 5t ~Z¥a i:g.if, QX1't -afl! 320 !zt, i:g.if !zt1J.mf:R: 11 o m rs 
i~ :l:111 ,tlffl JE i'g" s ~ 'fil * Pi ~I* , QXfr ti! 3 24 !zt, rs~ :1:111 om JE i€rif ~ ~ T ffl p O jg 7 ~1~ lffi tli B'-J 
PT~E't1:, J:}J¥ig:El-=f ~tn 100 PT5E1JJ pi'j:f~ lltxlf1.f.'.frlf, N~, -am 314., 320 ;f□ / !!X 324 q:t, pi'j:f~ 
~@~~mffl~%3&o~ffi~m~~M,1f.~~ffl-,t-~$,t-~mjg~,~_tmJ£o-~~ 
:fij ~'T ~ $ ,t-i~t~ . ,~mm 1' 1I} :1tt-w rif 1~ . !!X ~mt~ mui ~ 0 .rlt fr , p J ffl mztm t~ff¾ m P ti 
□ , },A ITO 1£ 1~ ffl? pJ ril f ~ -1'° !!X $1'° 71\.3& lltxl 1.a)iZ i}l,x y iniHIL tz□ T )( t§ xtr 00 5 :ltt-w tm J£ 0 

[0055J :a-@:!J;;~fftl 9=1, t□ *-tErl! 314.,320 £OC 324 q:i B'-111:-tl!!zt~:fij~JE~*' Jj~¼3f:'1F 
J1JT ~ Fn m RtJ fffl 1tf: :I:)] 1Bz f~ m o ittl Po, Po* ri~ Wi *am 320 !zt * 1Bz iQ jjlJ l±l , jj~ 0-. i:g. if !zt w ~ f:R: 
110 PT-at!! 322 !ztiBzf1 ffl, f□ i,:g.gj·~~IJ!tlt~f:R: 10s PT 1ffi:N Ja ffl o llt1!,, -tE-JJ:tc,~f@:7:f~ q:i, PT 
lEJE tt~ ® ti! o -tE -@ ~ 00! fftl q:i , -tE ti! 314 £OC 3 20 !zt ~ ~ lltxl ffi ITT 5J\. ~¾ 1ft 11 -1" £OC $1--~ Fo 
B'-J:fl!tBzliWEtt o f3Jtl to, Po *1±11! 320 !zt, i€rif !ztW ttf:R: 110 ~F -~~ 5E:l:fu1iftl JEP~ff ¥1¥1± f i:g.i'if 
q:t, 13~¼ iJ?,SJH1:1:Ytlfft¥ff 300 PT1HiRJEilJtl! 326 
[0056] .ll:lfr, ,tE-®~~N q:t, ffl Pitw*I 200 PT 'filtJS1iWGIJvZ El=r !zt:IJ.~jc 202 tAff B'-J 
§ r)Ji€fi=tiftjjlJ §I •o EBr .ll:l~*Jl_tB'-Ji€r 'f'i iQjjlJ ITTJJJ$ir'Hf PTaltft:~ ~, 129.tlL rirtJSri€ri?r 
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10/18 IJl 

[005 7] JJififr ~~ !?fl 4A, !?fl 4B lO !?fl 4C, iJ?, ~ tt~ m 400 9 7F 1±1 J 7t ;ffi 5:ti-i§" iii ift:111J Jl&* s<J 7F 
1YLlt:tJ~11=: o ~m 400 PJ "§ttm? 401 ;~□ --1.J=ifr:i£B"Jm p it.*l!. 200 ;l~ft 410 d-i3" iii ift:t11JJJ& 
~ff 420 ; ~2>tfitmtrZfft 4300 
[ 005s J ixxJ t* 410 PJ ~ ~ 1± frtI 1:f ~ ixxJ t*, x~ ixxJ ti El;ltJ:l til it O J1:r: >1r , ixxJ t* 410 PJ ~ ~~A 
!Rtt IX5<J' JaJtt IX5<J' r--ttixxJ' ~flixxJf!' _E£ ixxJf!' !Ii!~~ iE IX5<] ElxJttiiii' 0 it•tfl:im 11§@itts,gtz: 
#A~B~~ffi~~~ixxJ~--1.:i£ffM~~~~~:®.ffiixxJ~*ffimffi~~~~*J!.,#H~ 
Jl:l:: , 5c rm fr* x q:i j! i+ tffi :l:ih :tm :i£ o 
[ 0059 J i-i3-iMr iR%1JJl& * ft 420 :®.1lt PJ PJ ~ ~1;;1iJ% :®.ii IX5<J ft 410 * ff :®.18 ~ ff Wit .*JI o fr 
-®~Ml!fYLl q:i, i-i§"iMfift:t11JJlR*ft 420 iJt~M!!:13-~~$1'-ijlR*ftit.*J!., {B~1m~M!!1f 
5t~ PJf?I;; 13,g o i-i3-ttift:111J Jl& *ft 420 PJ l'f~l'fl;;1iJ%imi1 iX5<J Mf 410 JAJ=!tP it •*E 200 tj:Y5[tt1Jt!• 
Aoll:l::iMr~-APJm$~1f5t*fi91W,~~rmiMrm~m*ft4W~~JJtl!7fAofr-® 
~m'.fHJtJ q:i, i-i§" iii·ift:111JJl&*ft 420 ~W}Am Pit-~l!. 200 ~y1(g,g iii1N.A, ~ilftJ lAAJ'.!:M*1'¥ 
fr C vu~□, :®.iii%tt~N-A-'=J~J'.!:jilj£*B"JEJ~p;j:Jt~:t§ l::l::~), # Hi%1lffiiA11¥.ilJmPit.*H 
200 0 i.-i§"tt ift'jjlj JJR ~ ft 420 ~ PJWcl!.*1f m B~n 81 iR. iE A~ 'jjlj tt.# * ~ :151j iR. 1±1 ~5!: Ii* B'-1 m 
?401o 
[oo6oJ i-i§"iMfift%1JJl&*ft 420 PJ 91WJAmPit.*I 200 tj:Y5[BI.JiMrtl;N.A, ~itH"5iMr1N• 
A *11ftJ JE i-i§"tf ift'jjij fs ~ 0 vLl ~□' t'r *N$atr A PJ "§~ m T ~ ti;; 1~JJlL~~9±:Ef g,g D ~ ~-i.10 ; i%tlt$½ 
:SJZ~x*s,gi-i§" iii ;~~Rim ri£"1hft111J@m g,g~1mi.£" ~ o 1-i3-iMrift:111JBliz*ft 420 PJ:®.ttixxJt! 
410 i% -L-i3-tt ift'jj1ga ~11¥tm'tr iu m Pit •*I 200 o ~ r 7:1\. m 5tmiMr m11u mm g,g *-w 11§ ,~, PJ 
Yi!. r 2012 {f 2 Jj 14 8 5JN:;ffig,g;j;~~73 "m TX~*J!.B,gfEffi!iMrift'jjlj*~JE (Hosted voice 
recognition system for wireless devices) "s<J~IE~:flj~ 8,117,268, ~~:flJB"-J03f ~ 
~~:i:x'31ma91f5:t#A*xq:i o 

[0061 J i£"iMrift%1JJ:Jliz~ft 420 PJ '=jff1listfffft 430 *:l:ih1!x;:iz!J¥:im{§ 0 ~J:ffltfffft 430 PJ~ 
JJifi3/9 ~ r~A :lil!1tVtlR~JJft, rail~1¥1itft, lU / ~i£"iMriftJ31Jn&*~ 420 PJ1f~$,g1±frtr Jl1tll~ 
~ 81.J ~ ~ gj;f: atit •tfl PJ ~1¥f~~l1* 0 fr~ n£ ~ * 0:rf 131.j fl 1$ :f Pm m Bf.J 'tlH£ r, ~15 ,ff {i! ~ 430 
fil PJ ~~*@tit B ~o 13'-) 7:1\. :;ffi A~~ :5t lR 81.J $ ~ 1¥{~ *KO Jl:~jr , fr-®~ JJt'.[ fyLl q:i , ~w ~ 1¥ 
ft 430 tl:!t~M!!:13¥-rixxJf!sf.J ~-=f1¥1ii mt%-◊ 
[0062] ~ffl~Hft 430 PJ--§}r5-~wt$~PJ'.!:M*rJt~o fr-®~]Jt!!'(y1Jq:i, ~jiljlf¥tJt~~ 
m rm P 401, mJfr~1m~M!!1Jtl 9, 1j:Y5[f1Jm?it.*I 200 llJfJJE--§*~J'.!:M*BI.JiMrg;N.Az 
Fo, i-i3-ttiftjjlJ m~%-~ PJi% f=l tN~A '=.iJf1As~1¥ft 430 q:i rff*B\J~!i*s,g E~om~t§ tl::~o 
!1□ ~ iMr t!;N~ A :t!Ut~ f J;.L r S ~o ti~ , jj~ ¼ i£" iMrift :151j J:JR %-ft 4 20 PJ i~ PJ'.!: !£ * Rf.J EftJ V'. 11¥ ~ jlj m 
?it.3&l!.200, Ti!m?it.3&Jl200 PJ~1~r~rni£"~·iH:151JJ:J~*ft420 91Ws,g~fm~g;N~~ 
A◊ 

[oo63J ~tlis~rf~ 430 ~PJ ~* m ri£"iMrift:111J s1-~E1X$~ % ~:fo; wti£" g rJt~ 0 i3: 
!1:t::;f:Jt~l'lJ--§1t:iffifflm~, ~Jx~mm~o m~PJ~mrmP 401 ;~mrmPit-~Ji 
200 ;fO / wti£"iMrift111J ij~ *ft 420 ~ Ml! B"Ji£"iMriRJ11j mm ; wt~ PJ A~ ~1mt~ JEm ~ 0 ~T 
i-i3" g m :1tl :fn JB ~ 1Jt :1tl s,g ~ 1m 1* ,@, PJ m 2012 ~ s .,Fj 16 a t~ ~ g,g t~ ~ 3/9 "#IJ 'EIJ 5t i-i3" g rJt :1tl 
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1~~ (DISCRIMINATIVE LANGUAGE MODEL PRUNI!\G) "81.J~OO~lLl$ffi% 13/587, 799, 12),,& 

2012 {f 8 )=J 22 Bt:~5'.t81.J:r,ij~~79":1C~~~7-f~~iJl[i}i; (UNSUPERVISED ACOUSTIC MODEL 

rRAINII\G),, 8''.l~OO ~tu EJ3ffi% 13/592, 151 0 ~rJft-EJ3ffi~B''.103f ~ ~51r:; mr 12), ":if ffl 0<.in:rt 
:ff Ao 
[ooMJ JJi:1Jis t'fffcff 430 iF~'iJ 1!1/~J&1Jis, i~JJi:1Jis riltiJR ri1% gj iJ~111J ijli*~ 420 tttl~81 gj tN~~ 
Aq:i* 1f B1~i1!J o i1%1fiR11iJJlli*cff 420 PJ iRJ3iJ-trt\;NtftuAq:t'E!, 15- 81i1%1'r, ~J31Ji1%1f q:t'E2 *81 
lHaJ, ff li&±f11':fi1U 12t~~IJ~Ji:=tfi§ltf 1¥:H 430 q:i 81 nf§J@~11JS o i-g1rig~1HI!i*cff 420 fffiFo PJim 
:ct~ ti 410 i:i5-'E!, * rijtij @~=tli§ ITT~ BE1~ fl nrtrr m=t~1-JH~IJ ffl? it •*11 200 o ~ffl ltr f¥:H 430 q:i 
:i± PJ'§ 1'i~1mit=t~ o 

[oo6sJ :J~iA 1R¥1J, 1~$ _t:i£?Atll t~~ ffilts{_J, rm Fl.J;f m 400 ITT~Jn!! w,J PJ 12),£!)( PJ~&:sit?At 
11◊ Jl:t'.7r' 9&ll1G1ffl~ ~~ ~!'ti◊ 9&11 ill pJ 12},tt;E;fm 400 q:i ~fJr~iH~ 0 1YU5ZD' i1% gj iRJ31JJlli* 
ff 420 PJ ?Z1F Jg J'!'l ,t-t?JJ fl ij~ *~it •?At~, E!.X ~ PJ l2J, :5:i"-m ~ JJll 2Js: x J=ifrit r}J BE 81 $ ,t-~ :Et]~ 
*:Ho Jl:tjj--, ffl?it.?Atll 200 PJ Jl~i-g1'fiR11IJJ:Jli*~ 420 R1-@~p}r~i1%1'fiR'jjljJJJBEo 
[oo66J 3i'.7r ,@a_:~, tt-!i:tc.~JJffi'fJU q:i, ffl Pit-~:'il 200 f□ I ~i-ggj·iRJ31Jij~~:g 420 PJ 
~~Jn!!ttffiff#•J;fmq:iITT-,t-~$,t-~mm~fi◊ffiff#•J;fmm'E!,*-,t-E!J(~,t-~~ 

reJ1~ff~~#•m•,mit#•m•PT'E!,m#•?At11,~~*11~1~:r¥M?Atll 0 ffff# 
•J;fmfilPJ~J9~#-J;fmoffi~#-J;fm~-t-~$,t-#•9&IPJ'E!,ffi~_tm:i£~~$ 
fffl-r*~JE 1000 
[ 006 7] Ji 1* ~ ~ !?fil 4A, 7F ill 7 PJ 11JHJ.. ~jig,![-¥ 81 iJl sJH't ~ 1'F o ffl? 401 PJ BE iR, ill n~ @Ii!-¥ 
5020 ffl?it.9&11200 PJ~t~PJ13E'E!,'@iJ=§Pi1%1fITT-trffiNriruA (1), ff liwflkn~M-¥ 402 f¥ 
fr T i1% t'r q:i ( 2) , A 1* ~□ _t X ffl xt T !?fil 3 ?fr i!t: j£ 0 1'r g;m$ifu A~ PJ 'E!, 15-i!1'r w 1t-~ 1':ti10 0 rl[rij 

Sr11mJEi-g1f'E!,'frn~jlg¥.-¥,@ffl&±Jff~~ 112 lOffl?it.?!tJI 200 81~ti~ □ f~~ 206 PJ 
1EUa ffl (3) '* li1f~$®Aim:tl~ti 4101t$®!1Ji1%1'riR~IJJj~~:H 420 (4) 0 -i13"1fiRJ31rn1R~~ 
420 PJwfl-iA~@£-¥1¥ttr1fl)J[$®Aq:i (5), Jt ii PJimtt~ti 410 i:i5-wfliAf:½$®ilJffl?it•?AtJI 
200 (6) 0 

[0068] JJllttflJ 00 4B, ri[tiJJ~r:J'~tl~* l~h1% gj iRJJIJJl!R~:H 420 s{_J11~M-¥E11l:rm-i)\, ffl? it•9& 
JI 200 PJ~~~t~ s JJ;m$ifuA (7), Jifr:i£1ftm$®Ai:i5-tt:tJHtilJi-g rii iH§iJJifi%:H 420 Llfflr&± 
:El◊ Wu~□, ~t~s/,_Jl'};;;N$®APJ§15-~~IH~Jf~i1U 404,fflrEl=!i-gt'iiR;}1Jfl!z~ff 420 !zl:fl◊ ~ 
~, ~t~E11tt;;J;N~A PJ'§ 15-i~tEli1%ttlRJ31JJR%,ff 420 t=tf~B1i1%tt ( 1fU~□, ffl r El=!Sffl &±JI 
t~ ~ 112 :J'JL fi ITT llJr £J , x * !zf:JJ. wt 1~ ,i~_@ffl ) o ffl ? it :l1i( ?At Ir_ 200 PJ 3iU:1 ~ t% 410 i:i5-1f JJ;N 
ttau A 11¥ twi iu -1:g 1r iR'jj1J J:J~ * :H 420 cs> o 1=1:m:1:-fu, i:i5- 1::. mz-i,:g 1r iR J3U &:a* 81 -1:g 1r iR'jj1J @ffl s{_J iR J3U 
t1PJtEl1~f~~i-gttiRJ3UJl~%ff 420, IEIJl:t, i,:gttiR~UJ:Jlz*:H 420 PJ1::.m~*' pfr:i£ts*Jl1* 
ffl r@ffl &±:£It~~ 112 ~M!!R{Ji-gt'fiR111J@ffl o i1%-ttiR11UJJIR%:H 420 PJ iR~U g JJ;N$®A q:t'E!,~ 
ITTi-g gj· (9), ff ii El=!Jl:~1::.~i-g gj·iRjjlJ~* (10) o 1fU~□, -i-ggjiR~IJfs* PJ § 15--i,:ggj·B{Jty:zls:, i-g 
t'fq:t'E!,'@iITT~~ITT~~~fl~@.~ffW~~~~ITT~*o~®*ttiR~~*PJimM~~ 
410 M.i-g1r-I-R'jj1rn~*:H 4201t$®i1Jffl?it•?At11200 c11) 0 rirtrr@rt~tlti!J£a*,@ffl&1:£11~ * 112 PJ~~~1f%:rt ( 19U5ZD, Jffittx:zls:f1Ji-g1f) wtl2J,l½':W:%:rt ( Wu~□, imMffl?it.9&1i 
200 8{]~~~) *_¥fJllta* (12) o 

[oo69J JJlil,tt~~!?fil 4C, ffl?it.?Atll 200 PJt~~~1~i'1"$-m~A (13), Jrfr:i£i::ttN~Ai:i5-~ 
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t~1fl:iiJiftttiftJJIHJ~*~ 420 l?JJ:§r~J]!.o J=llPit.*Jt 200 PTimttMit 410 i~1fffiFHtuA1½ 
tHui1Jiftif ift:111J J:I~*~ 420 (14) 0 ift1riftjJ1HJ~*~ PT ift:111J if$m:1wJA q=i '§~at 1:f fPI-Fg-1r ( 15) 0 

rifrlJ@riQ:111J te-tft1r, m1riQJJ1HJ~*~ 420 PT11mkJ=!=LP 401 ~-¥}xt:w fflF i+•*I 200 W.iE, 
*Hf~ Jt{±1PJ~Fo B"Jift1fiQJJiJ (16) 0 1JU~□ ' ffl F 401 pJ W.tBff~xt@r~ftJ1,1:fp/4>!iJt1"'H1U 
B"J *iPJ, i~~□JG [A] B"J § f{!tift § ift1'r 406 0 ii?r1f1QjjljJ:I~ ~~ 420 ill pJ ?tffrii?r ~ B"J3fil& ~ ff~fj 
& ~ 1fi)ff]1t1ti!!JGl,~:Btlr&, 1?.HJFJAE~ii?r ~ ff~t~ fAJ ffl Fit.*I 200, :1f il~Ji~HEz:~J]!.JJ½ii?riMr 
'1::J PJ~ EE 1/,nl ~E7Ko 

[0070J ~1m~~s1.Ji}!FN:1wJA ill PT 1ft1~i:g.i}iHiUIJ~*~ 420 1¥ Jt~Fws'-Jii?fi;f1QJJ1J o !!JG~, 
ift s iQ :111J ij~ * ~ 420 p J WH IE 1'* 4J El\/ s $»!$iru A*~'§* ifts O rl[AJ mz T t* Y5liiJ * ~ '§15 ffi [A] m 
Fit•*I 200 s"Jii?rttB"J~,t-!!x$'1'-1rffiNritr A, ift1riRJ}1J§~*~ 420 PJ 11m5Ei-\§-1fiRJ}IJttHl: 
~ JfHBl±}~, * H i,-g-1f ift:111J@f~ Jt O .rlt7r, 1f ffiN$iru A pJ '§~tiJBt11m JE s{] 1*~~*, Ji)r~ 1*~~* 
PT L;J~m F 401 i&tfs'-J O ~□ *i-\§-ttiH:111rn1z*~ 420 t&tP!tliH*~~*' ]p¾ iftttiQ:111Jniz*~ 420 

pJ f¥ Jtxt~$»!$ifu A 1PAri-\§-1f iR111J O .rJt&r' i-\§-~iQJ}lj J:I~*~ 420 pJ,fijFJ k$'1'- ffl? 401 ffft T 
fflFit.i&I 200 s'-J~#ili: C 1Jtlft□ , 5mttxtfflFit.i&I 200 :g:1tffl'l'-J$'1'-~·ffiN$wJA1AfrW.iE 
A~ JJIJ ) 0 ~□ * ~ i}IJEI{] m F 401 Bf.J Jjc~j~ IE,~ 111 ( ?Jr~,~ m pJ L;J ~AT~ B'-J {±f PJ ~; B"J m 
F 401), jjp¼ l'E'ri'fif{§jlHJ~*~ 420 pJ,piFJJEfflFit.*JI 200 ~fiBI.J{HPJ tfr)};JnritrA~j(pJf3~ 
',d:t hl-::i:E3 d'; 'li.crr. 'O i;:ij 1 ± EE 
19X:x.!:-'::"EJJX, 11=1 I=! 1,,,---.711 ~r:::i 7K o 

[0071] rlfrll@rim5EfflF 401 B"Ji-\§-1'r:ff/J'111fAJffl?it.*I 200 ( E!xEBT J:~1I:fPJ~1IB~ 
IE], tiJlJ 5E ~ @tA1r ~J§ B'-Ji-\§-i'?riR:111J ) , i-\§--triR:11UJ:I~*~ 420 PT iffitt M ft 41 O i~1-; ffl 1Et4-11¥~ 
iiJfflFit.*I 200 (17) o rifrlJ@rt*4Ji!J1¥ffltl'i4, fflFit'n*I 200 PT1¥ffl Mitt* D~tk: 
206 ~,&r}J$igJ]!.~*~JE 100 Bf.J~,t-QX$,t-$1~ (18), ~~□@ffl~J]!.titk: 112, i-g-1f~J]!.ti 
tk: 110 :tO / QXi-\§-iffN:ifi!tlffitk: 1080 ~fm1k14fuPT~1~i-gifi9.:11UJ:l~*~ 420 i~f¥ffl11't411¥:1wr 
i!JfflFit.*H 2000 fltiWJ, ~@J!Ll 00 4A, ~U*i-\§-ttifl:11UJ:Ilz%ff 420 WHJEll~~***fffrT 
tE;JJ(~ Cl) ~t*45liLl 1t1if&N$itrJA q=i, ]~¾ iftifiP.:11UJ=I~*~ 420 PTi~f¥ffl1~4-11¥ritiriLlfflF it 
~?ttJI 200 0 ~w' i,-g ~ igjjlJJ:lR~~ 420 PTim5E § )Al: i'.XfAffl? it~*I 200 t*q5l:]IJ-§ 1h-g 
ifE[{]if$NrifiJA, Bt:i:n* T ,~mstrsJ;, * H pJIEJJlti~f¥fflt~41½:1wJ!IJfflFit•*H 2000 

PTiiFJAE~1IBt$l'i, fflr~~f~fflffi411¥ritr!Llffl ?it.*I 2000 

[ 0072] W1j( is @] jlj 00 4A' ft t* 45litl ,pjFJ 5E '§ * ll~ ffii * B'-J ~ Fw 7"r tNrifir AzJ5 , m F it.* I 
200 PJJa m :=JJ$ ffJ]!.-=f ~ tJE 100 B'-J:i'ffl1~:to Mitt* □ ti~ 206, * ili~tt1J;N$wJA 1½$wJJIJ-t-gttiQ 
~1rn~*~ 4200 *Jtq=i~H-\ B"J~f71J'ttf:1*1t~rl:rPT ~ 3£1lL 
[oo73J oo 4A, oo 4ILlooo 4c q=i~tes1.J~1Jtltt•fi=mr1Jt~·t1:. § a{] o *Jtq=i~te sf.J~1Jtl-ttt 
-~q=iPT~*-,t-QX$,t-;JJ(~,QXWPT~~~*B'-J;JJ(~o1=E-'1'-~5EEl'-J~~q=i.tE*rifir*tt 
ift§jiJJ:I~*~ 420 i~ nJt±JJxi-\§-ifiP.111J t~~R'-J1ftNritrAz. 1ru, ffl F it'n*I 200 t rlfi M i-g-1f 
ifl§j!JJ:I~*ff 420 ~fi~Wi*Bf.J11JlJiA◊ Jlt>1l-,1=£1¥fflMMHt □ ffitk: 206 :tP / QXJJJ$ffJ]!.-=f* 
~JE 100 B'-J ~ 'i"' QX $ 'i"' :i'ffl 1~ it :tm@m ~ J]!. t:l tk: 112 ~ i-\§-tt ~ J]!. t:l tk: 110 QX ift tt :r& 1~tl ti~ 108 

zmr, ffl?it'n*I 200 3cr!fi~fif¥fflt~4o $~1:, r}J$igJ]!.-=f *tJE 100 PT ( iffitt~t!;Nt& 
D!tltitk: 106) WHAE, §)AfflFit.*1i 2OO B~fff3~;?kf1~JE~t;1J,f1;~ffiB'-JifffiNrifiJAz 
Fo' Bt:i:u * T :¥& ,~mat fs]; 0 QXW, m Fit •*I 200 pJ ( imrliftttt&ilJ!Lltitk: 108) liiFJ 
5E,§M~m-§15*-trs'-Ji?r~~AZJ§,Bgtt*T:¥&~ffiat~;o~@r1im5EBgtt¾ 
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71~11rntraJ]L JjJ$tg:i=i-=t-*iJE 100 PTft~ftm □mm 206 f¥ffl, * _§_ PTf-; m~2Js:~s1.J~1~ 
~ $>1~-'l'flWt, -ti□ J:::. Jt ffl Mr !?fl 3 JiJrJ£ o 
[0074] JltJ~, r}J$ "g:Ei-=f * iJE 100 PTWcli*iRJJIJffl F 401 ~1~Hix l:±:! B<Jf*§ft*, *ffl jc1$: 
~1~-rl?fl 3 Jilr7FB{]iR13IJP~@i*Bf.J1f:it◊ -ti□ *1*§ft*tir}J$/g:Ei-=f *iJE 100 ~w!tlitl ( 17tl!1□ , 

tti:a~!zt:i=itim 110 ~i!Jlufu), ll~0-. ~MHi □mm 206 :fo I QXJ:}J$tr:i=i-=t-*fJE 100 af.J~/f'-QX 
$/f'-ff1HtPTtif¥ffl o Pl*:1:111, tL□ *ffl?it-~Jli 200 ~~ J( § ~~JliJ:::.B'.Ji:a~iRJJ1Jf3~tJ, ll~ 
0-.~frilJw.r~11Jltlitlf*§ft*, Bfl'JPTttf¥ffl o 
[oo75J oo 5 m~1:±:1msJH1.m? 1i □ 500, ;1tPT rnm?itJf~Jli 200 :t£1~m r5EtlJJjJ$if:i=i 
-=t"*iJE 100 ;f0fflFitJf~Jli 200 Bf.J~fl::o ;ff~/f'-~lll!!'f7tl9=1,fflFtiDtim 212 :im:tlfflFti 
D 500 91:EffflFttfrTA, ff=~~~t£1~i!JJh$~J!~l!.-=f *t5E 1000 
[0076] ~~£7-K 'f l~{a5G1!:f: 502 pJ ff1!ftfflF ~~1ij_§;:f'~5El~{a~~£7}( 'f, tti~I~ fa~~£* 'f, 
1:a-tt~~1Jrntim 10s @ttJa m, t□ l!fl 3 q:i B1.J1!13os J=iJT7F o 17tlt□, t□*m Fit•~~ 200 !ztrtEI 
xtll\!!i~ 1';{]£fm, ~~-ti□*ffl Fit-~Jli 200 iE1±t£Jn~ffilntill:11Jltl1im 106 ®5ER'.Jt§ 3A£Rf.J 
"~ffl.", 13~0-, ffl F 401 PT~~*1'ff !JH£~i:a ¥i"·!zt:Eit~m 10s ttJa ffl at J=iJr!ztBI.J§~£7J<. f l~mo -ti□ 

*ffl? 401 !ztrtE1xtizWts1.J£fm, ~~-ti□*ffl?itJf~Jli 200 iEf=Et£JEtE1§::k:;s1.J1iu~, l!~ 
0-.fflF 401 pJ~~~1'ff~ ~ffH'a~~i!Jlumm 108 tBUa ffl BtJiJr!ztBI.J§~£7J<. fl~fl'L -tio--1:::.JiJr:r~, 
~~; * f ~~ {11[ pJ xt m T ~; ,;~ 111' 7Ea& ,;~ 111, :tJR ~i I~~ f11:ex-1=J ~ffigf ttfrr A:;t§ :R Bf.J ;ltfm ,;~ f110 
[oonJ =Rm* Jlif8&1~1115tftt: 504 PT 1t1!ftm F f3~11JJ;m5Er~f11?tJf, 1'=Ei~1~1117J\.~, i:a~ 
91:Ei ttm 110 ~, 5E =Rm* Hfr O pJ fHfil, ~ jJlj ji f§ & ,~ {]_[jt,ftf: pJ ftfift ffl F ij~{yJ; ta' 5E ,~ f117]\. 
~, tti~l~m?J\.~, i:a~!zt:i=it~tk: 110 liiflkfflFml±l=Rm*o a~/f'-*Jlffi1Jtl q:i, rirtJJ&ri'a ¥i 
!ztJJ.mm 110 i~jJu tB P~@i* c fJtl-ti□, i:a~!ztJJ.mm 110 11ifl5E1wJJE1~ms{] 7]\.~, J=iJTJ£?J\.Jfxt mz 
ri:a-tt q:i-§,'fr11~ti* Bf.JPTf31Hi.), @m!zt:i=i1tm 112 ;fo ~ttJi □ :tim 206 tt1a m O a!h ~ 
A~~q:i.~@r~~w:ttxt@r~~*½ffl?ffl~~~PT~tt~~m*~'*-tt!zt:i=im 
m 110 ~,k11~@i* '=3 m? 401 ffl=Rlfj,@ffl !zt:i=i:ti:1:* 112 :f□ ~tt1i □1tm 206 ti1a m O a 
!h5r~a{J~JlffiwLl cp, ri[ri]@ri:a~!zt:i=i:tim 110 ~~wtt,~111*J51:igjJ1J11~@i** _§_~~w:tt,~ 
m 5tl!z liifl 5E ~ M * ~ ffl F 401 ffl :R Jj:j, ,~m !ztlJ. mm 112 ;fU ~ !4Hiz LJ m tk: 206 li la ffl O J( 

1te.l~f115t{4PTtitt£1~*1f1%ffl F 401 (§~ti-i&Jli/f'-jJIJ l~f11, ffl r Ja ffl r}J$/g:£i-=f *iJE 100 61.J 
{3:JPJE!¼rfr~ /f'-jjU${4o !h:57rB{J l~mx14PTfit£1~*111%ffl F ijtuJttl'rk tJlsJHi.111JfrfiFf 300 
B1.J-/f'-:ex$/f'-m~~M:tlBI.J*~·*~~J:::.Jtffl~r003m~J£o 
[0078] m? ti D 500 ~PT ~,g-~/f'-E!¼$/f'-itBtx14 5O8A ;f□ 5O8B o ~/f'-itBt5Gf4:l:)JpJ m 
,iz-i&Ji1~{aatrsJ raJI%, a1~1~1aatrsJ rsJI%, ~tim □ttm 206 fo I E!¼J;]$ffJJ.-=t-*iJE 100 sl.J 
~1':ex$/f'-$ftf:13iJJ1¥fflo ~~itBt5G14 5O8A,to*JjJ$ff:Ei-=f*iJt 10011Jfl5E§}AfflFit 
-~Jli 200 ~i%ij~£7-Kf~wJJEij~;7}(f~f11R{]-tt~ln~Az.Fn, 2i2.tl~ T ~d>li]f11BtfaJfsJ 
~. ll~0-. ~ti~ □ :t~m 206 PT g Z9Jf¥ m, J1:t'.>"1,, JjJ$ ff~-=t-*it 100 sf.J@m 91:i=i:tim 112, i:a 
-tt!zt:i=imm 110, i:a-tt~~IJ!H~m 108 m~-ti□ .tl:L ¥i :$'r s{]itatxftt:m PT m *i&J§'.1~111at fsJ rsJ 
~, :ai~1~11ratrsJ rsJl%z.Fo, 1:a~iQ§51HJ~~~ 420 ~~f¥fflt~~ § iJJ,tt*IIJ~ttJt □ mm 206 
;fDJjJ$']r:Ei-=f *~JE 100, ::k:vt~J:::.Jt:;f,§xtr 00 4C Ji]r~j£0 fil PTt~~ffl-yJ}J$']r:Ei-=f *~JE 100 
Bf.J ;tt fte. m tk: sf.J it Bt 7t 14 o 

[0079] t!ffi~~l?fl 5, fflF 401 PT~1i~ffii*~~@EBi'a i::5 iRJJIJJR~~42O :im:tlJR~~,tijfj 
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iAx 14 510 *ntff lIJHA. 0 fr - @~ JJfil 11U q:r ' tt-Fl:h'l ~:@. t~~ 110 t& 1P!tl JU p* M * zf§, fr□*~ 
M*E1{]11JHA.J.)d:g.iMriR§1!JJj~§~ 420 tl4"tfU, flffl ~:f!r.t~~ 112 :tO~MHi om~ 206 ~1~=ff 
Ja ffl o fr~J:~ffl P 401 **n~Jl'ii*B½ ~R*B11JliA., 13P¼ [)jfLJ§~f~B<J iMr'Jn$iruA PJ ~::f1#$iruJUi:g. 
iMriR1iU.~li*B 420, [)i~FP~Jl'i£**~1IJl-i:A.o ~rro, fro_tpfi:i£, 7K:16'~*lIJliAo fr□ *fflp 401 #::f 
~*~M*ITTm§B®iA.,~¼fflPitff~IwoPJffi~f§~~ITT-~~$~iMr~$iruA~ 
•iut:g.1f ~:E!r.m~ 110, fo1TJ£t:g.iMr~:E!r.m~1-&11J1h:g.1r q:r a<Jn~Jl'it*:tu 1 ~11Jl5Et:g.1r ~ m P 401 
;f§*fflco 

[oo8oJ fflp 401 tBPT*sl~s~*fflixitA~5:l!J5t14 512 ntffixitA~5:lU◊ :ft□ *fflP 

401 ~*ixitA~111J, J3p¼ t:g.it~:E!r.m~ 110 ;¥0; ~t:g. ~ ifrn!JJJR*~ 420 PJffl*1IJl5E'E115xt 
m r n~J1lil * ITT t:g. gi s{] gi tJn$iru A~ s 1=i m P 401 ffl * 1&c O n)AJ m. r t:g. gi ~:Ef ti:1:~ 11 o 11Jri 5E m P 
401 tJt£miMf s{]t~m A, m.m ~:f!r.m~ 112 :to ~t1H~ □ t~~ 206 PTitJa mo P11¥:1:111, n!AJfZr 
)Ai:g.itiR1i!JJJR§B 420 tl4"tiUmP 401 iJt:;@P~\l!i*B{]iJlmAB{]:iiftliA, ~t~t~Dt~~ 206 PJ 
1~M= Fn ffl ~?it O P.ftrro, fr□*ffl p 401 ff:;f~*ixi!A~}jjlj, ]p¼ t:g.iMr~Wt~~ 110 tot:g.iMriR 
jjlJijR*H 420 :l:)J7Gffij~1J!JlJHt Ao 
[0081J fflPtt □ 5oo~PJ'E115~J1_ts{]iR!jj1J*st;c14514,*q=rfflp 401 PI*1tfflPitB 
~11 200 £s § 2"=trnzt:g.iMrift}jj!Jffi*, ~wiMr~Pi$iruA~s ~:l!:JU-L:g.itiR111rnR*B 420 ~m 
r~~mmiMrmmffi*•~*fflPitB~B200#::f'E1*~B_tITTmiMrmm~n,ffi¼~ 
Jt_ts{]iQ}jj1J:1&1:f5t14 514 PJ{E*:1:1hit~ffl~f¥lt.o Jlttr, :ft□*~~ 218 ~pif:_¥1f£rl~m1~ 
~JJ<f ( {1Hm, E§.1fil~~ s ?J\.~), ]p¼~Jl_tITTiR!jj!J:i&1'¥x14 514 PJ §i}JJ{xj~*J* ( * H 
~Jl_tITTi:g.iMriR1i!J~tn § f)J~ffl), 12"J79~WJ'p.5t 202 :tD / EixillZffl ~Wt~~ 112 *MrfB{]~JI 
_t~miMrmm~nPJ~¾~*ffl~~*ITT~~o 
[0082] ~M*1ftl! 516 fD1*§~*1ftl! 518 PJ'E1ttfflFti □ 5t1tf:, 11.tfL fflp 401 PJi2~ffl 
P 401 m tB a'-J nff~Jii * Eix 1* §R; * , ff *1f * @J liX o 3 ffl P 401 ic JR~ Mi* Eix f* §~*at, ~ t4Ht □ 
m~ 206 PT§ iJJ Jam, Jkffif ~1~'§ * m P t:g.iMr ITTiMrtm•A PJitt1t1~ium1r1R!jj1JJJ1i*B 420 0 

t:g.iMriR111JJJR§B 420 PJ :lz@Ji2:.BZB\Jn~Jl'ii*Iix:1*§R:*s{]tb.:,is:, J-A rro ffl P PJ ®5Et:g.iMfiQ!jj1JJJR§ 
ft 420 £slE:iift!Wfff¥ 7 ic:.BZB{]ll~Wi*Eix1*§R:*o ~~, 3fflp 401 ic:.BZll~M*~1*§~*st, 
fflPitB~I 200 s{]ff:fPI~Jt_ts{]i:g.1fi,Q§jlj~~jJ:l:)JPJl&:Jaffl, k:Lxti2:.BZB{]fflp 401 s{]i:g.1f 
Jtt1T~)Ko 1,R,l:B B\Jll~jl'ji*~f;F§~*B\J$J;iifHff7J'fil pJ EBffl Fti D 500 i~1~o ff:*Jfil, ll*~i*7J 
ti! 516 ;f0{*~~*1ft[ 518 PJ'E115-~Jl'ii*~tF~~*B'.JBi7T-, 3f _§,pJ~7T-fflP 401 tlt1~B'.J~Jl'ii 
*~ 1* §~* ITT lffi ~. Jifi~ ;w £ PT & a,W: It\~ M*~ 1* §~*~ ~ ,1t ~1R~1'1ffi1~ a"J PJ fm'r* o *r 
m/J'*m*s{]nt-t!7113 )~t~'iJ Yi!.r 2012 ~ 11 J=1 6 B t£5<:.B/,J:f:iFHl1179"1l~jllji*i'ffii (WAKE WORD 

EvALuAnoN),, s<J~~~t!JE13m~ 13/610, 3160 i~El3m¾B\J0:rfpg~~~Jti31ffls<J1fAff 
A.=$: Jt $ o 

[oo83J tBTm aJ3 ~ § B'.J, i:2i4f .=$:0:rf ITT~ 1fffi ii5£79~~1tf:~M[1fAo t.ftrro, :fto_tJ=ijfit, r;JJ 

$.tfW-=f*~ 100 PJ$71\.~ft~El=r~Wl'p.n 202 ~Mrio ,fJuilD,l)J$.'lf:f!l-=f*~JE 100 ITT-@ 
~ ~tf!n}J (3~ PJ ~MriJ9 ~:f!r.J'p. 5t 202 tAff B\JV: 1!:f: :r~~ o -tE ~~t~ ks{] ~F ~~ tu ,ti.~ vu $ . t:g.1f 
~Wt~* llO~@ffl~Wt~~ 112 Ll,&J}J$~W1~* 120 B"Jl)J~lsPJ~Mrf79~WJ'J'ln 202 tAW 
a"J !fX 1tt o 12"! 11:L ~:f!l • n 20 2 PJ ffi:1i* ll!AJ m. r tt 1Nu iu 11~ ~i *rm* 1'¥ 'ri.:1:111 Ja m :fo ; ~ f¥ m ~ 
MHi □m~ 2060 PJ~~J±~~1msf.J~11lh7JAo 
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[ 0084 J tlHJiS ~ jJtE WU , * _::t )1)y5£ ,tr 1Jtl 1T l'H~ ElxJf it q:t B"J 1=£ ~ ~ B"J * ® i)J 1t ' $14 Elx: J}J I'!~ pJ 
ffl ~ FnJ 61.J JrliJU~ *tflAf , H PI tit i~ DQ , if H Elx: fc ± !@~ ( 1Jtl Po , H ~ P J=ife ~ ti'a 5£ Bf.J ~ ft Elx: $ 14 :$ 
:t!~~-;r~pjy;JZ, ~ff',j) 0 JltJr' ft*!l:t:~~1Jtl q:t, ~1tElx:lH4PT ~attftAf ( 1JtlPLI' iffitt$~t¥ 
~:E!t!., q:i l$r ~I-', Elx: w $ ~ ~:@. ~ Elx: ~ :E!t!. ~ ~ , Elx: =w 1=E ;ttfmH ff~ ;t;Jg _t ) , rm~ F Ji if tA ff o 

[ 0085] tu ft:;$: X 0 3f B"J ~ Jn!!. iJLl tJ'a 5£ B"J :3-trr fil RJl ti: :iz'. $& :tR:, :ffl; :tR:, iJLl ff ti ff :tO ~ it W 1Jl pJ 
~~~~~~#-*•mtt#,Elx::t!~~~~mif.~Tm~~fil~~#~tt#~~~K~ 
tt, _t x ,e, f2fs: _t~t;ttrJJ l'f~ti'aJ£ 7 ~trr i£ s~ ·t1: ff!Wt:, ±*,ti±~;¥□~ 1Jt o 11t~rJJ l'fg:t!~tnE~1i~ 14 
~~tt#.~~f~~~~_tjJtE~~~k@ffl~~#m~om5£~~Piffl~~~nA~~. 
~~ffl~~~~k~@ffl,~Jlt~~~~-~@-Mff~~~*0*~ffimo 
[0086] fi~p _5j frfil B)=J, Elx::wtlHJiS _tr _::tpJ Jt ;!tfte.nAWfri¥, ~ IJ!U-~ic q:t Jifr ffl Bf.J ~{4·t1:i:g. 
s, i~P□ "pJ ","PT~", "pJ~g"," m ilf ", "1JtlP□ " ~. ,e,{is:_t~ l:!lftJE~ r [7']~ =*®~MEffLl 
§*<~;tt~~MEm~§*)~®~fil-7L#~/Elx:w~◊~.Ilt.~~~#tt~s~1*_t* 

~~l:!!Bi~ :t~1iLJL14Jf□ I Elx:#1Jf:t!~r]JiElx:$:C]Ji~ittEffLl3ci~tz□ fPJ~~iwi~Rf.J, Elx::wi=E~Elx:t9.: 
~ ft :w $iru AElx: t¾~ Bf.J 't~ oc r , ~ r],i Elx: $ J]Jl ~ Me: 1ftl JJZ, ~ § -k ~. :iz'. $&, ~ i~ ~@ t~1iL 7L 14 ;;fo 
I Elx:w1Jff:)J§*;tt q:i~:t!~;.tEf=£1PJt~k~~JJfilf1tl q:itAff o *i:g. "§1§", "§*","A~"~ 
:t!~5Cilu, ~3fJJJ[B"1%Afiffl, H iiH~tlF~lF!Jr ~JL14, t~1iE, i)Jf11=:, ~ft~~o JltJr, *i:g. 
"Elx:"Jllf §*~x. C rmH~Ft!Fri~x.), ~Jlt C WtlPo) i=Effl r~t~~ *'UJL14Bt, *i,:g."!lX" 
,ii. ri*~~ ~ ffi 3iLl JL14 q:i B"J ~'i", ~@ Elx:?fe ~ 5t14 o 

[0081J ri~P !hfrfil sJL ~ mutsif·t1:i:g. s c i~P□ ~11 i:g. "x, Y ;¥n z q:i s"J~&~~,,) ~;.1=r:J:. r 
x 9=11&: :@.Jff¥ ~ ,k 1* 1t :ib: ~ 1" r]J! § , A~ i,:g.~ PT ~ :t! x, Y Elx: z Elx: w ;tt £_§_ if o ~ .t!L ~®ta if tH:g. 
s~~H::f~OO~~~~~~m~**~~i=EXq:t~~d>-~.Yq:i~~d>-~~.&Zq:i 
s"J~~o 
[ oo88J sl?t J:. X l'r'-J A 1** hfil 1f A B ~ ~, ti'a 5£ fH~ tB @J+l r ~ # ~ bm fYLl l'r'-J lfi lfN tr~ 1iE, fa 
:t! ~:@.~If, 1=E ::f ~£ ~ :zfs: ~ ~ B"J f1H$ B"J ·ti oc r, PT xt B'r ~ *I Elx: ~ it B"J % A ;fO tffi -=n :itt fr~ frp 
~~.~~~&~o@~m~,*~m5£~:;¢;:~RJl~*®~tnEmPT*ffl~~~*~mJ£~m 
#*fil~~~~nA~~,~~-®*filPT~0r~~*fil•~~m~~a◊*x03f~ * 1>t BA 6"1 mm EB p)y ~ftt;z.fLl ~*~'rm~ p _tj£ i£ BJ:l 1~~ 0 ;tx.tLl ~ * ~ B"J mm iill§Mr. ;tt ~ ~f ~ X. 
;fPffim! jj;_J ~p)r~~{,to 
[0089] ~~: 

[0090J 1. ~lrfljjUf, ;!t§:j:§ : 
[0091 J -tttN!mtrAt1:tk:, ;!tWcJIJl<J~4!{lftN!mtrA ; 
[ 0092] ~ p)T5£-tttintmtr A ti:tR:~ {§ Bf.J l=i ;J;]!Hi1P!tl :ffl;:tk;, p)T5£ l=i fm:t:& 1P!tl tt:tR: Well* 11m 5E pfr5£ it 
;J;JntftuARI.Jit ~. H ii¥d>i'ffl?J\.~f ?fei'iftl5ER"Jlr ~. ,ffi:g.iir:t:@:iJJltlti:t*Fn ffl : 
[ 0093] pjy5£ i,:g. &·~~J!tl tt:tk: EI* 1lftl IE ffi ~ p)y5£ &· ~]n!WJ A.§ ;j:§i:g. &· s"J pJ l'ft ·r1: Bf.J ~~*Ji, 
#H~d>tm*~rmJ£*~.~~M*m~m:tR:mm; 
~~aj m~~M*m~m:tR:reI*~~m~m~lr~~A§ffi~•*~m~tt~m= 
?J\.~ ;~.& 
[ 0095 J ~ ii t~ □ 11 t~, ;tt We I*~;. ?fe $t 1~ ITT lr ;J;Jn tmtr A B"J ¥ d> ~ $ ?J\. 11¥: twJ iLl JZt t¥ it~* 
Io 
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[ oo96J 2. t!HY.5 %:-wz 1 J-iJrj£ B"J * tJE, ;tt q:i J-ifrj£ 1f ffeN:mu A~I {i1 tt~ 51Jxl, J-iJrj£ 1f ;,!;JliiJJW tl 
~§ffiffi-~*ffi~~WH,ffij£*1f~~-~§ffiffi=~*ffi~~WH,#Hffij£~M * iRJJU m:f:k{ili f%1l'l!z~WH o 

[0097] 3. t[t1ti5%:-ff.X 1 PflJ&ITT*tJE, ;ttq:i : 
[oo98J J-ifrj£fg-g ~¥J!~Tl~~Wclr.*1iffl Ll r -15-~ q:i s"J~d>-,t-*IiB5EJ-ifrj£ffi-JJ\.J& : ~ 
~ ~ PJ x -~, ~ JJrfi~ m ~, $ '1'-t@J~ w q=i B"J i'Jt;!lx ~ $ '1'-ffiPHt w q=i ITT {g lljH:t ; # H 
~~J ffij£~M*iR~-~~WcI*~ffl~r*~9='ITT~&-,t-*~5Effij£ffi=%~: 
Sffl ~Wtl~-- ~i ~ $ PJ xtl~ ~,& ~1Jr¥i~tlru 0 

[0100J 4. tlH@~i.x 1 J:iJ-rj£ITT*tJL ;ttq:i : 
[0101 J J-ifrj£ Ill M * iR JJ!J Ti~ ~Weir. *~:'J> $ %~ r fofrj£ffi-JJ\.111: *{t pfij£ 1f ffiln~ iITT~ m 
:l:R:{~ ffl : ff H 
[0102] 

~f~ffl 0 

[0103] 

[0104] 

[0105] 

5. -;frr~fFffi-it.*IB"Jit•t:fl~tffiBf.J1f1t, J-iJrj£1f1t§tt : 
t~Y5litffelnffiA: 
~ffi:l*1f~ffiA~5E-'1'-Elx$'1'-ffi,;ttq=iffi:l*-~~$,t-ffi§ffiLlr~~q:iITT~ 

y-,t-: 

[ 01 06 J t~~ J-iJrj* ~ ffiN:mu A ITT ~t; 7-K f ITT ffi-{R ; ~ 
[0101J tl't7T-Bfrj£if t\;N!Aftr A §tti-\3"tr B"JPJf31H':I: atffi= {R ; 
[0108J ~d>i'ffl5J\.~f J=iJrj£-1"'~$1"'WL Ja fflJiJTj£ffi-it.~IB"Jffi-t~~: 
[0109J i!lB:iJifrj£ffi-tl~*1flAf~fi::, ;ttq:i J=ifrj£~{t§1t Ll r *~ q:i ITT~&-,t- : 
[0110] iiBJEPflJ&~t\;NffiA'§:tJSll~~.!i!.*; 
[ 0111 J x,t J:ifiW iir~Nriw A i'r-J ~&-$ JJ\.tJ;vff i-\3"7':t iQJJ1J , Ll 1t1~1-\3"iir iQ 111J ta* ; ~ 
[0112J 1ifoJTj£iif;,\;NffiAB"J~&-$5J\.~ffii!Jffi=it•~li◊ 

[0113J 6. tttt@~wz 5 J:ifrj£ ITTit~tJl~iffu s"J1f1t, ;tt q:i : 
[0114] pfrj£ffi-m~§ffi~:E_IH, Ji)rj£~WH PJt'Eftf:J}J$~~ ~ ~J}J$>1x~~rsJtJJ~ ; 
#13. 
[0115J J:ifrj£~W~ ~~i=E~rJ=ifrj£~J}J$~~a1::t1ftAf foftj£~{t o 
[0116J 7. t!H@~IJC 6 J:iJfj£ITTit•tJL~iffus"J1fft, ;ttq:i Ja fflJ:iJfj£ffi-m~§tt~~J=iJ-rj£~f_t 
~hApfrj£{[£J}J$~~tJJ~iljp)rj£ ~])]$~~ 0 

[0111J s. i1HJ@%:i.k 6 J=iJTJ£ B"Jit•tJl~iffuITT1f1t, ;tt~§;J:tf~ ffl foJrj£~-tl~, ;tt q:if~ ffl 
ffiJ£ffl-m~§mffiffiJ£~~H~ffiW~JJJ*~~w~~ffiJ£MJJJ¥~~ 0 

[0118J 9. ttH@%:-i.x 6 J:i!rJ£1¥Jit~:tJl~iffuR"J1fi~, ;ttq:i pfr;£~f_t~§;J:~JJl:"}:fg~~W~WG 
mz~wH * sf.J ~&-'i"' o 
[0119] 10. tLH7;5%;-ffij( 5 J=i/rJ7F s"Jit•tJl~iffusf.J1fyt, ;it 9=' B'r:12tffi-tl~§ttWcI* EB fJ'rj~ 
W ~tA ff B"J tX 14tl~ 0 

[0120J 11. ttHJis%:-~.k 10 J=rfr:12tB"Jit •tfl*l1ili:B"11fft, ;tt q:i Ja ffl t1JTJ2tffi-1l~§tt~J=iJrJ2tfrl!z 
~W~tAff J-iJTj£tX{4tl~o 
[ 01 21 J 12. tLHJ;s ~ iJ: 5 J=ifr j£ sf.J it• tJl ~ iffu s11f 1t, ;it q:i foJr:12t~ ff§ tt 11 J-ifi;£ tr t\;N!Aftr A 61 
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~ d> - $ 7t1~ tifrI JU Jifr:l* ffi =it•* I, ff _g JE 'E1 t! JAJiJr:l* ffi =it. *I ti 45( ift if iR~IJ ta 
JIL 
[0122J 13. ttHlis~~J\ 12 J-rJfitff'>Jit•t1~1Rlili':11J1*, ~ q:i J1JfitiftifiR111JteL~'ELf% ~ T ~~ 
9ITT~d>-1':ffiit~~:ltuAITT~d>-$7tITT~*~&~'E1ffiZtffiitg~tifrrAITT~d>-$ 
n'- q:i ITT~ BIH~:£!I!. lfi1lJ sl.J riitJ@. o 

[0123J 14. frHY.s~tJ\ 12 JiJrits{]it•m~nfils{]1Jrt, ~~'E1:tt = 

[0124J ~&$%~-=r JiJrit-1'QJG~/i''f]i, Jam J:iJf:l*ffi-H•*IITTffi=m*, Jt q:i JiJfit 
ffi=:t~*ffi:I*~niliifti';fiHhiJ@.ffl ; ~,& 
[0125J iffi:ttBl-rit-t-g- ~ -u=rnumm *~:£!I!.J:iJfiti13"siH:111J ta* o 

[0126J 15. -#?¼t:'!L -1t'E1t! : 
[0121J m-~J-'.:ff, -Jt:ffi:I* : 
[0128] wf15E-1'QJG~1'f1[, -Jt: q:t ?Jrit-,yQJG~1'1H 'E1t! ~ T *~ q:t S{]~j>-,y :m)T>s 
~-A~~~*~~ffi-ffi,E!>GffiJT>ffiitif~-A'E1Mmif~m~tt~ffi=ffi:~R 
[0129J ~d>$n'-~TJiJfit--i'-E!>G~'i"m, 1tffi=~:£!I!.:ff J§ ffl : 
[0130J J:iJfitffi=!il:::£!I!.:ffffi:I*1Afr~1'F, Jt.q=iJ=ifrit~1'F'E1t!~ T*~q:isl.J~d>-,y: 
[0131 J nftl5EJ:ifrJ*sffiN:ltuA 'ELt!P~!I* : 
[0132] xtJ:iJfitiirffiN:'fll~AB{]~d>-$n'-1A1fiftifiQ311j, ~~1~iftiiriQ:1J1Jta* ;E!)G 

[0133J fiJifr:l*ifffiffitifrrAB{]~d>-$n'-t½•i!Jffi=*Io 
[0134] 16. ttHlis~f,k 15 J=iJfitB{]*][, -1t q:i Jifritffi-!il:::£!I!.Hc'E1t!~*fg %!il:::F£HcE!>G~!il::ll 
Hcq=iS{]~d>-1'◊ 

[0135J 17. ftHlis~fJz 15 JiJritBI.J*I, Jtq:i J=ifritffi=!il:::£!I!.Hc'E1t!~*1* %!il:::£!I!.HcE!>GvlJ~:£!I!. 
~q:i ITT~d>-1' o 

[ 0136] 18. flH!.s~fJ\ 15 JiJTit ff':1 ?¼tI, -1t ~'E1 f§ ffi:I* 1¥1i1 J=iJTit if ~N:ltu A Et':J 1¥1it Hct~ lrr :t~ 

*o 
[ 01 37J 19. :ttHlis~fJz 18 Jifrit B{] *I, Jt. q:i ffi:I * 11 M~ J=iJr:l* if ffiffitifrr A 81.J JiJTit 111it Hc~lrr:t~ 
*'E1t%lf~t~lrp [K 0 

[0138] 20. :ttH!.s~Wz 15 JiJTitITT?¼tI, Jt~'ELt! ~?Jfitffi-~:£!I!.Hcim11§8{] rii ffim•Amt~, 
Jtq=iffiit~~:ltuAti*ffi:I*~~miti;f~tifrTA◊ 
[0139J 21. -5frp iUJE, -1t'E1t! : 
[0140J sffffi.A:t~:tk:, JtWcI*~1~ifivN•A : 
[0141J ~JifritifffffitifrrA:t~:tk:imf1§81.Jm-:t~:tk:: ~,& 
[0142] ~J=iJritffi-:t~:tk:im11§8{]ffi=ffit:k:; 
[0143J -1t9J'!lritffi-ti:tk:11ft:I*: 
[0144J ~d>$7t~TJiJfit 1'i-ffiN:ltuA*1im5E-1'E!>G$-t-m, ~,& 
[0145J ~d>$7t~r Jiftit-'i~E!>G$'i"ffi, ~J=ifritffi=:t~:tk:J§ ffl ;ff _g 
[ 0146] -1t q:t pft:i* ffi =:t~:tk: WcI*xt pfr~ if Jv]Jitifrr A 81.J ~ d>-$ 7ttA11°iftsiQ!61j 0 

[0147J 22. :f,[[;f'fis~~J\ 21 J=iJfitB{]ffi~JE, -1t q:i J=iftit-'i"E!>G~1'f1[ 'E11!JiJritif,ffi$gtrAB{]iir £ o 

[0148J 23. :f,[[;f'Jis~Wz 22 ?JfitITTffi~JE, Jtq:i ,R~ZtJ=iJritifffiffi.ABI.JJ=iJrits £Zt~d>l~fRN 
~~~~~~~£~m~.mitffi=m~~-J§fflo 

20 

Petitioner Exhibit 1004, Page 198 of 1052



CN 105009204 A 18/18 IJl 

[0149J 24. :trHY.s~fjz 21 J=ifrifB{]*tJL * 9=1 J=iJr;r£~,i~Q)G$,i~ffi~ttJ=ifr:r£1f;J;]lf$iwA ~tti-\3-1f 
B\JPIBE'f~o 
[0150J 25. 11Hhs1k#JZ 21 J=iJr:l* l¥J ffi tJE, * 9=1 BFfif ~1'-WG$1'-{l ~ ftt!'t?T- L;J. TPI f3E: 'f'~Er'l ?J\. 
Ji : J=ifij£ 1r ffi]lf $gtr A~ t§"ll* M * 0 

[0151 J 26. tlHJ.s1kf-X 25 J=ifrif B1*tJE, * 9=1 J=iJr:r£~,t.QX$-i'ffi:tt~ttt!'t?T- L;J. TPIBIH~s1 ?J\. 
~ : Jifiif 11* Jl'li 'F El=r 1:§ J=ifrif ~ Jl'li 'F ;t~ :~~Jll ITT ffl F -UHB o 

[ 0152J 2 7. :tlHJ.s ~fjz 21 J=iJrif B\J * t1L * 9=1 J=iJrif * = 1i ±* Wc-'i1. *W :ct 19 J=ifrif 1f $1Ji$iw A ITT~ 
j> ~ $ 7]\. ~PX i-\3-i;f-i,JU}lj ta *xt pfrj£-tf ffi]Ji $iw A 81 ~ j> ~ $ ?ttA ff i-\3--tf i,R J}lj 0 

[ 0153] 28. :t[Hhs~ Wz 21 pjf j£ ITT* tJE , * 9=1 p)Tj£~ =1i:f:JH!c-'i1.*:im:tl I-;). H~f'F xt pjf 5£ it $]Ji 

~AITT~/J;-~fm?J\.tAffi-\3-~iH§jlJ : 
[0154J i4J-Jifr:r£ gj ~N$iwA1t$iwJIJ:@;f~it•~JI : L;J.,& 

[0155J 1'AJifr:r£:@f¥it•~lf.t~~tJiJr:r£it~Pl$iwA B1~&~fm %B<Ji-\3-7¥f lgJJIJ ta* o 

21 

Petitioner Exhibit 1004, Page 199 of 1052



t­
." ,...., 

liI 

~
 

t:::::l. 

if 

~
 

~
 ~
 

~
 

0 C
'1 

en 
0 0 LD 
0 ,...., 

z u 

o/..1 
~
 f \, ",,, .. , .. 

i( 
,,\~/ 
~~:: 
;/ 

"'•~ 
if. .•.• , 

:'.& 
Y(k 
~,fr 

r······················-···········~
---·······················~

 
l 

J!<,~ 
i 

;t 
-

-~ 
-~

 
N

 

, \. .. .... ,.,, 

:' \ ..... 

,:/ 
'.\t;, 
-~

 

(.ti 
Q

. 
~
 

f \,, .... ,.r.,, 

~
 

·fH
 ·:·rn 

:m
cM

O
I, 

f 

! \, .. ,. .. , 

'3X 
:\l/d( 
+:r 

~i\t 
/,/45 
~t\ 
,, tr~~ 
,f{ 

-~r1 ~
 

- ~
 

i" \ -........ ,.,,, 

,iJ
 

,y~· 

!{% 

~
 

~
 

J
' 

! 

'\ i ! 
-..}, f 

:u. :i,;.t 
'.<:'-:':' 

~ i ~ i i N
 f 

[ 
\. 

; 
~ ... ...,t 

! ! l ! l l ! l l j l l j 

' ·;\t, 
f41~; 
·#f. 

.i',,-
"".-.::-.... ,~,,, 

,.~~ .... 
;~. 

:¾t~ 
.. nz 
;$) 
1(-! 

f4\ 
:b! 

1 f ! } ! { ! 1 f 1 ~ 

~
 

J). 
I 

• 1 

;,( 
-~rt, 
fj 

,,./4,,'., 

';t 

l 
-,.,, 

!
~

 
i,..,, 
l 

I 
i 

I ! l ! l l j l l ! l 

I \,,,.,, 
jl;j 
41. 
.•;~

, 

';t~ 

* t¾ '¥'.'; 

it;?%
 

j~
~

t 
·:r'.•.: 
ir,t 

"''i ,,,,, 
; ; ; ~ I ; ; j ; ' ~ ; ; ; ' 

; ; ; i 
~

ri 

~ .,,,.,,.,,.,,.,,.~:~ .,..,,,.,,.,,.,,.,,., 

• 

4¢ 
i 

W
i:!l 

~ 
"?>-

• 
t'-~"'V 
ex .. 
)}ll 

(.,,.,..,..,..,..,..,..,✓• 
,,.,,.,,.,.,,.{ 

I! ~
! 

l 
1 

! 
* 

~--------------------------------------------------------------J 

~ } f f 

-~,(~' 

w: 
•,..,..,..,..,..,..,.,.,,.,,.,,,,.,,..,.,..,..,..,..,.,I', 

,......, 

till 
C'1 
C'1 

Petitioner Exhibit 1004, Page 200 of 1052



CN 105009204 A 

~ 
N 

f 

\~ 

23 

2/7 Jr 

t 
\ 

Petitioner Exhibit 1004, Page 201 of 1052



CN 105009204 A 

/ _ _...-. 302 
.-~-~~-"'---·, 

( .... k\t.~i111~ if~~?'--~ 

l 
~ ~t~¼ ~~ "~-J~·~\ ,-'~ -.-.s.-. .... , ...................... s.,-.-..s.-.-.-.-... ..................... s.-.-.-.s.·,,, .............................................. '-................................................................................................ -. ............. __., ......................................... s.-. .... ,s.-. .... -.-.. ................ s.-.-.-..s.-.--.-.-.. ................. .... 

l 

,1;: --------~ ________ ,.. 

_.g .,1 ·ii~{} 
.i~~-~-~J ;flt J:Jt 

J1Z 

,...,,Y'·•"'•,,,..___ ...... 

....... --·~: ~"'<. 
r"' ______ ....,._/--~t~i;~1~~1' 

,.., 

---~--

t 

-s...l 
~ 

JW 

1f ... , 
a 

,ff.:~ ·!~~t~W 
t\: ilJ ~l~t~ 

/'x.. J:M 

,--»t. ---------,;,.-✓:;t}:i;~;-_________ 1§ 

I 
... § .~] _.b.1 }~j 

Jt.t~ ·1·~*-

326 

)~~ }~1 i'~ * 
~~-rJ -~-~ 

24 

316 

330 

3/7 Jr 

Petitioner Exhibit 1004, Page 202 of 1052



CN 105009204 A 

if 

e ;t ____ _ 

. .f 
-<., 

~ 

.. · 

¾~ . 
~~ f!J 
:~ 
~:t 

i ' 
N ,_....,._.,.._ 

1±14A 

25 

t 

'·>ct],,\ 
. 

' ' . . 

, 

4/7 Jr 

Petitioner Exhibit 1004, Page 203 of 1052



CN 105009204 A 

,••:--·•, 
~i? 
t;f s 
"qS1 ~. 
\~\(, 
•i'"'-
;~"{ 

~ -. 
~ 
t ·::··.[ 

~-/ 

26 

~i 
:¥?~ 
:~1-ti 
¢ 

5/7 Jr 

Petitioner Exhibit 1004, Page 204 of 1052



CN 105009204 A 

"'::.~": 
~,t1 
i'\:.V 
~;~ 

'*';;$ 
r·~~ C-
'~" '-'<'' 
w? 
~~ 

4~ 
-~\_,,t 
.-:.0 -~ -~&<. ~ 

J$ t:; 
:i\~ 
~ 

\~: 
"1•.•· 
•'"·i~ 

--OC.--, 
:..~J ~ ~~\.~· C 
¥:­
.>;~ 

~1~ 
~tit/ 
'ft\ 

~ 
:ey .. ~ 
:t.; 
-to\_. .-, 
'(',\\ ~i 

$C 

< 
~l 
-lts ~ 
~~~t C-

~&: 

-~ 

\i~ ~ '* c.. 
~ 

• ... ~ 

\,,_/,.· 

l?fil 4C 

27 

w:• R 
~~; ~ 
rW 
-ill,­
~'--

6/7 Jr 

Petitioner Exhibit 1004, Page 205 of 1052



CN 105009204 A 

( 

i 

0 

i //' 

i 

28 

~ 
~ 
( 
'\, 
,.'',_ 

i 
~~ 
j,,;.j 
i-
j ______ _ 

7/7 Jr 

[El □ 

Petitioner Exhibit 1004, Page 206 of 1052



Electronic Patent Application Fee Transmittal 

Application Number: 15238238 

Filing Date: 16-Aug-2016 

Title of Invention: METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

First Named Inventor/Applicant Name: William F. Ganong 

Filer: Thomas Stephen Chlebeck/Trish McDonald 

Attorney Docket Number: N0484.71090US04 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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USO($) 

Miscellaneous: 
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Description DETAILED DESCRIPTION 

BACKGROUND [0004] In some current approaches to speech recog­
nition, speech recognition capabilities are allocated 

[0001] Computing devices may include speech recog- 5 among one or more computing devices in a distributed 
nition capabilities. For example, a computing device can 
capture audio input and recognize speech using an 
acoustic model and a language model. The acoustic 
model is used to generate hypotheses regarding which 
sound subword units (e.g., phonemes, etc.) correspond 
to speech based on the acoustic features of the speech. 
The language model is used to determine which of the 
hypotheses generated using the acoustic model is the 
most likely transcription of the speech based on lexical 
features of the language in which the speech is spoken. 
A computing device may also be capable of processing 
the recognized speech for specific speech recognition 
applications. For example, finite grammars or natural lan­
guage processing techniques may be used to process 
speech. US 2003/216909 discloses (see the Abstract) 
that a subset of values is used to discriminate voice ac­
tivity in a signal. The subset of values belongs to a larger 
set of values representing a segment of a signal, the larg-

computing environment. In a particular example of these 
approaches, a first computing device may be configured 
to capture audio input, and may transmit the audio input 
over a network to a second computing device. The sec-

10 and computing device may perform speech recognition 
on the audio input and generate a transcription of speech 
included in the audio input. The transcription of the 
speech then may be transmitted over the network from 
the second computing device back to the first computing 

15 device. In other current approaches, the first computing 
device may be configured to capture audio input and tran­
scribe the audio input on its own. 
[0005] In these and other current approaches, the first 
computing device may be configured to remain in a per-

20 sistently active state. In such a persistently active state, 
the first computing device may continuously maintain a 
network connection to the second computing device. The 
first computing device may also continue to power any 

er set of values being suitable for speech recognition. hardware used to implement its own speech recognition 
25 capabilities. One drawback of these approaches, among 

SUMMARY others, is that the first computing device may consume 
unacceptable amounts of energy to maintain the persist-

[0002] The subject matter claimed herein is defined in ently active state. Such energy demands may prove es-
the claims. pecially problematic for mobile computing devices that 

30 rely on battery power. Still other problems are present in 
BRIEF DESCRIPTION OF THE DRAWINGS current approaches. 

[0006] Accordingly, aspects of the present disclosure 
[0003] The various aspects and many of the attendant 
advantages of the present disclosure will become more 
readily appreciated as the same become better under- 35 

stood by reference to the following detailed description 

are directed to power management for speech recogni­
tion. A computing device may be provided with a power 
management subsystem that selectively activates or de­
activates one or more modules of the computing device. 

when taken in conjunction with the accompanying draw­
ings, wherein: 

FIG. 1 is a schematic diagram depicting an illustra­
tive power management subsystem. 
FIG. 2 is a schematic diagram depicting an illustra­
tive user computing device including a power man­
agement subsystem. 
FIG. 3 is flow diagram depicting an illustrative routine 
for speech recognition power management which 
may be implemented by the power management 
subsystem of FIG. 1. 
FIG. 4A, FIG. 4B, and FIG. 4C are state diagrams 
depicting an illustrative operation of a distributed 
speech recognition system. 
FIG. 5 is a pictorial diagram depicting an illustrative 
user interface that may be provided by a user com­
puting device that includes a power management 
subsystem. 

This activation may be responsive to an audio input that 
includes one or more pre-designated spoken words, 
sometimes referred to herein as "keywords." A keyword 

40 that prompts the activation of one or more components 
may be activated is sometimes referred to herein as a 
"wakeword," while a keyword that prompts the deactiva­
tion of one or more components is sometimes referred 
to herein as a "sleepword." In a particular example, the 

45 computing device may include a selectively activated net­
work interface module that, when activated, consumes 
energy to provide the computing device with connectivity 
to a second computing device, such as a speech recog­
nition server or other computing device. The power man-

50 agement subsystem may process an audio input to de­
termine that the audio input includes a wakeword, and 
activate the network interface module in response to de­
termining that the audio input comprises the wakeword. 
With the network interface module activated, the power 

55 management subsystem may cause transmission of the 
audio inputtoaspeech recognition server for processing. 
[0007] The power management subsystem may itself 
include one or more selectively activated modules. In 

2 
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some embodiments, one or more of the selectively acti­
vated modules are implemented as dedicated hardware 
(such as an integrated circuit, a digital signal processor 
or other type of processor) that may be switched from a 
low-power, deactivated state with relatively lesser func­
tionality, to a high-power, activated state with relatively 
greater functionality, and vice versa. In other embodi­
ments, one or more modules are implemented as soft­
ware that includes computer-executable code carried out 
by one or more general-purpose processors. A software 
module may be activated (or deactivated) by activating 
(or deactivating) a general-purpose processor config­
ured to or capable of carrying out the computer-execut­
able code included in the software. In still further embod­
iments, the power management system includes both 
one or more hardware modules and one or more software 
modules. 
[0008] The power management subsystem may fur­
ther include a control module in communication with the 
one or more selectively activated modules. Such a con­
trol module is sometimes referred to herein as a "power 
management module," and may include any of the hard­
ware or software described above. The power manage-
ment module may cause the activation or deactivation of 

the power management module or by a different module). 
If the audio detection module determines that an audio 
input meets a threshold energy level or volume, a speech 
detection module may be activated to determine whether 

5 the audio input includes speech. If the speech detection 
module determines that the audio input includes speech, 
a speech processing module included in the power man­
agement subsystem may be activated. The speech 
processing module may determine whether the speech 

10 includes a wakeword, and may optionally classify the 
speech to determine if a particular user spoke the wake­
word. If the speech processing module determines that 
the speech includes the wakeword, an application 
processing module may be activated, which application 

15 processing module may implement a speech recognition 
application module stored in memory of the computing 
device. The speech recognition application may include, 
for example, an intelligent agent frontend, such as that 
described in "lntelligentAutomated Assistant,"which was 

20 filed on January 10, 2011 and published as U.S. Publi­
cation No. 2012/0016678 on January 19, 2012. These­
lectively activated network interface module may also be 
activated as discussed above, and the audio input may 

a module of the power management subsystem. In some 25 

be transmitted to a remote computing device for process­
ing. This example implementation is discussed in greater 
detail below with respect to FIG. 3. Alternately, the power embodiments, the power management module activates 

or deactivates one or more modules based at least in 
part on a characteristic of audio input obtained by an 
audio input module included in the computing device. For 
example, a module of the powermanagementsubsystem 30 

management subsystem may, responsive to detecting 
thewakeword, activate a processing unit that implements 
any on-device speech recognition capabilities of the com­
puting device. 

may determine one or more values, which values may 
include, for example, an energy level or volume of the 
audio input; a score corresponding to a likelihood that 
speech is present in the audio input; a score correspond-

[0010] By selectively activating modules of the com­
puting device, the power management subsystem may 
advantageously improve the energy efficiency of the 
computing device. The power management subsystem 

ing to a likelihood that a keyword is present in the speech; 35 
and other values. The module may communicate the one 

may further improve the energy efficiency of the comput­
ing device by selectively activating one or more of its own 

or more values to the power management module, which 
may either communicate with another module to cause 
activation thereof or communicate with the module from 
which the one or more values were received to cause 
deactivation of that module and/or other modules. In oth­
er embodiments, however, a first selectively activated 
module may communicate directly with a second selec­
tively activated module to cause activation thereof. In 
such embodiments, no power management module need 
be present. In still further embodiments, a power man­
agement subsystem may be provided with one or more 
modules, wherein at least some of the one or more mod­
ules are in communication with each other but not with 
the power management module. 
[0009] In an example implementation, the power man­
agement subsystem may include an audio detection 
module, which may be configured to determine an energy 
level or volume of an audio input obtained by the com-

modules. While such implementations are particularly 
advantageous for computing devices that rely on battery 
power, all computing devices for which power manage-

40 ment may be desirable can benefit from the principles of 
the present disclosure. 
[0011] Turning now to FIG. 1, an illustrative power 
management subsystem 100 that may be included in a 
computing device is shown. The power management 

45 subsystem 100 may include an analog/digital converter 
102; a memory buffer module 104; an audio detection 
module 106; a speech detection module 108; a speech 
processing module 11 0; an application processing mod­
ule 112; and a power management module 120. The 

50 memory buffer module 104 may be in communication 
with the audio detection module 106; the speech detec­
tion module 108; the speech processing module 110; the 
application processing module 112; and a network inter­
face module 206. The power management module 120 

puling device. While the audio detection module may per- 55 may likewise be in communication with audio detection 
sistently monitor for audio input, the remaining compo- module 106; the speech detection module 108; the 
nents of the power management subsystem may remain 
in a low-power, inactive state until activated (either by 

3 

speech processing module 110; the application process­
ing module 112; and the network interface module 206. 
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(0012] The analog/digital converter 102 may receive 
an audio input from an audio input module 208. The audio 
inputmodule208 is discussed infurtherdetail below with 
respect to FIG. 2. The analog/digital converter 102 may 
be configured to convert analog audio input to digital au­
dio input for processing by the other components of the 
power management subsystem 100. In embodiments in 
which the audio input module 208 obtains digital audio 
input (e.g., the audio input module 208 includes a digital 
microphone or other digital audio input device), the an­
alog/digital converter 102 may optionally be omitted from 
the power management subsystem 100. Thus, the audio 
input module 208 may provide audio input directly to the 
other modules of the power management subsystem 
100. 
(0013] The memory buffer module 104 may include 
one or more memory buffers configured to store digital 
audio input. The audio input obtained by the audio input 
module 208 (and, if analog, converted to digital form by 
the analog/digital converter 102) may be recorded to the 
memory buffer module 104. The audio input recorded to 
the memory buffer module 104 maybe accessed by other 
modules of the power management subsystem 100 for 
processing by those modules, as discussed further here­
in. 
(0014] The one or more memory buffers of the memory 
buffer module 104 may include hardware memory buff­
ers, software memory buffers, or both. The one or more 
memory buffers may have the same capacity, or different 

ments, high-energy audio inputs of relatively short dura­
tion, which may correspond to sudden noises that are 
relatively unlikely to include speech, may be ignored and 
not processed by other components of the power man-

5 agement subsystem 100. 
(0016] If the audio detection module 106 determines 
that the obtained audio input has an energy level satis­
fying an energy level threshold, it may communicate with 
the power management module 120 to direct the power 

10 management module 120 to activate the speech detec­
tion module 108. Alternately, the audio detection module 
106 may communicate the energy level to the power 
management module 120, and the power management 
module 120 may compare the energy level to the energy 

15 level threshold (and optionally to the threshold duration) 
to determine whether to activate the speech detection 
module 108. In another alternative, the audio detection 
module 106 may communicate directly with the speech 
detection module 108 to activate it. Optionally, the power 

20 management module 120 (or audio detection module 
106) may direct the audio input module 208 to increase 
its sampling rate (whether measured in frame rate or bit 
rate) responsive to the audio detection module 106 de­
termining that the audio input has an energy level satis-

25 tying a threshold. 
(0017] The speech detection module 108 may process 
audio input to determine whether the audio input includes 
speech. In some embodiments, the speech detection 

capacities. A memory buffer of the memory buffer module 30 

module 108 includes a low-power digital signal processor 
(or other type of processor) configured to implement one 
or more techniques to determine whether the audio input 104 may be selected to store an audio input depending 

on which other modules are activated. For example, if 
only the audio detection module 106 is active, an audio 
input may be stored to a hardware memory buffer with 
relatively small capacity. However, if other modules are 35 

activated, such as the speech detection module 108; the 
speech processing module 11 O; the application process-

includes speech. In some embodiments, the speech de­
tection module 108 applies voice activity detection (VAD) 
techniques. Such techniques may determine whether 
speech is present in an audio input based on various 
quantitative aspects of the audio input, such as the spec-
tral slope between one or more frames of the audio input; 
the energy levels of the audio input in one or more spec­
tral bands; the signal-to-noise ratios of the audio input in 

ing module 112; and/or the network interface module 
206, the audio input may be stored to a software memory 
bufferofrelatively larger capacity. In some embodiments, 
the memory buffer module 104 includes a ring buffer, in 
which audio input may be recorded and overwritten in 
the order that it is obtained by the audio input module 208. 
(0015] The audio detection module 106 may process 
audio input to determine an energy level of the audio 
input. In some embodiments, the audio detection module 
106 includes a low-power digital signal processor (or oth-
er type of processor) configured to determine an energy 
level (such as a volume, intensity, amplitude, etc.) of an 
obtained audio input and for comparing the energy level 
of the audio input to an energy level threshold. The en­
ergy level threshold may be set according to user input, 
or may be set automatically by the power management 
subsystem 100 as further discussed below with respect 

40 one or more spectral bands; or other quantitative as­
pects. In other embodiments, the speech detection mod­
ule 108 implements a limited classifier configured to dis­
tinguish speech from background noise. The classifier 
may be implemented by techniques such as linear clas-

45 sifiers, support vector machines, and decision trees. In 
still other embodiments, the speech detection module 
108 applies Hidden Markov Model (HMM) or Gaussian 
Mixture Model (GMM) techniques to compare the audio 
input to one or more acoustic models, which acoustic 

50 models may include models corresponding to speech, 
noise (such as environmental noise or background 
noise), or silence. Still other techniques may be used to 
determine whether speech is present in the audio input. 

to FIG. 3. In some embodiments, the audio detection 55 

module 106 is further configured to determine that the 
audio input has an energy level satisfying a threshold for 

(0018] Using any of the techniques described above, 
the speech detection module 108 may determine a score 
or a confidence level whose value corresponds to a like­
lihood that speech is actually present in the audio input 
(as used herein, "likelihood" may refer to common usage, at least a threshold duration of time. In such embodi-

4 

Petitioner Exhibit 1004, Page 215 of 1052



7 EP 2 932 500 B1 8 

whether something is likely, or the usage in statistics). If 
the score satisfies a threshold, the speech detection 
module 108 may determine that speech is present in the 
audio input. However, if the score does not satisfy the 
threshold, the speech detection module 108 may deter­
mine that there is no speech in the audio input. 
(0019] The speech detection module 108 may commu­
nicate its determination as to whether speech is present 
in the audio input to the power management module 120. 
If speech is present in the audio input, the power man­
agement module 120 may activate the speech process­
ing module 110 (alternately, the speech detection module 
108 may communicate directly with the speech process-
ing module 110). If speech is not present in the audio 
input, the power management module 120 may deacti­
vate the speech detection module 108. Alternately, the 
speech detection module 108 may communicate the 
score to the power management module 120, whereupon 
the power management module 120 may determine 
whether to activate the speech processing module 110 
or deactivate the speech detection module 108. 
(0020] The speech processing module 110 may proc-
ess the audio input to determine whether a keyword is 
included in the speech. In some embodiments, the 
speech processing module 110 includes a microproces­
sor configured to detect a keyword in the speech, such 
as a wakeword or sleepword. The speech processing 
module 110 may be configured to detect the keyword 
using HMM techniques, GMM techniques, or other 
speech recognition techniques. 
(0021] The speech processing module 110 may be 
able to separate speech that incidentally includes a key­
word from a deliberate utterance of the keyword by de­
termining whether the keyword was spoken immediately 
before or after one or more other phonemes or words. 
For example, if the keyword is "ten," the speech process­
ing module 11 0 may be able to distinguish the user saying 
"ten" by itself from the user saying "ten" incidentally as 
part of the word "Tennessee," the word "forgotten," the 
word "stent," or the phrase "ten bucks." 
[0022] The speech processing module 110 may further 
be configured to determine whether the speech is asso­
ciated with a particular user of a computing device in 
which the power management subsystem 100 is includ­
ed, or whether the speech corresponds to background 
noise; audio from a television; music; or the speech of a 
person other than the user, among other classifications. 
This functionality may be implemented by techniques 
such as linear classifiers, support vector machines, and 
decision trees, among other techniques for classifying 
audio input. 
(0023] Using any of the techniques described above, 

satisfy the threshold, the speech processing module 110 
may determine that there is no keyword in the speech. 
(0024] The speech processing module 110 may com­
municate its determination as to whether a keyword is 

5 present in the speech to the power management module 
120. If the keyword is present in the speech and the key-
word is a wakeword, the power management module 120 
may activate application processing module 112 and the 
network interface module 206 (alternately, the speech 

10 processing module 110 may communicate directly with 
these other modules). If the keyword is not present in the 
audio input (or the keyword is a sleepword), the power 
management module 120 may deactivate the speech 
processing module 11 0 and the speech detection module 

15 108. Alternately, the speech processing module 110 may 
communicate the score to the power management mod­
ule 120, whereupon the power management module 120 
may determine whether to activate the application 
processing module 112 and the network interface module 

20 206 or deactivate the speech processing module 110and 
the speech detection module 108. In some embodiments, 
these activations and/or deactivations only occur if the 
speech processing module 110 determines that a partic-
ular user spoke the speech that includes the keyword. 

25 [0025] The application processing module 112 may in-
elude a microprocessor configured to implement a 
speech recognition application provided with a comput­
ing device in which the power management subsystem 
is included. The speech recognition application may in-

30 elude any application for which speech recognition may 
be desirable, such as a dictation application, a messag­
ing application, an intelligent agent frontend application, 
or any other application. The speech recognition appli­
cation may also be configured to format the speech (e.g., 

35 by compressing the speech) for transmission over a net­
work to a remote computing device, such as a speech 
recognition server. 
(0026] In some embodiments, the application process­
ing module 112 includes a dedicated microprocessor for 

40 implementing the speech recognition application. In oth­
er embodiments, the application processing module 112 
includes a general-purpose microprocessor that may al­
so implement other software provided with a computing 
device in which the power management subsystem 100 

45 is included, such as the processing unit 202 shown in 
FIG. 2, which is discussed further below. 
(0027] The network interface module 206, when acti­
vated, may provide connectivity over one or more wired 
or wireless networks. Upon its activation, the network 

50 interface module 206 may transmit the received audio 
input recorded to the memory buffer module 104 over a 

the speech processing module 110 may determine a 
score or confidence level whose value corresponds to a 
likelihood that a keyword is actually present in the 55 

speech. If the score satisfies a threshold. the speech 
processing module 110 may determine that the keyword 

network to a remote computing device, such as a speech 
recognition server. The remote computing device may 
return recognition results (e.g., a transcription or re­
sponse to an intelligent agent query) to the computing 
device in which the network interface module 206 is in­
cluded, whereupon the network interface module 206 
may provide the received recognition results to the ap-is present in the speech. However, if the score does not 

5 
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plication processing module 112 for processing. The net­
work interface module 206 is discussed further below 
with respect to FIG. 2. 
(0028] The modules of the power management sub­
system 100 may be combined or rearranged without de­
parting from the scope of the present disclosure. The 
functionality of any module described above may be al­
located among multiple modules, or combined with a dif­
ferent module. As discussed above, any or all of the mod­
ules may be embodied in one or more integrated circuits, 
one or more general-purpose microprocessors, or in one 
or more special-purpose digital signal processors or oth-
er dedicated microprocessing hardware. One or more 
modules may also be embodied in software implemented 
by a processing unit 202 included in a computing device, 
asdiscussedfurther below with respectto FIG. 2. Further, 
one or more of the modules may be omitted from the 
power management subsystem 100 entirely. 
(0029] Turning now to FIG. 2, a user computing device 
200 in which a power management subsystem 100 may 
be included is illustrated. The user computing device 200 
includes a processing unit 202; a non-transitory compu­
ter-readable medium drive 204; a network interface mod-

process user input received via a user input device (not 
shown), such as a mouse, keyboard, touchscreen, key­
pad, etc. The user interface presented by the user inter­
face module 212 may provide a user with the opportunity 

5 to customize the operation of the power management 
subsystem 100 and/or other operations implemented by 
the user computing device 200. An example of a user 
interface is discussed further below with respect to FIG. 
5. The memory 210 may additionally store an operating 

10 system 214 that provides computer program instructions 
for use by the processing unit 202 in the general admin­
istration and operation of the user computing device 200. 
The memory 210 can further include computer program 
instructions that the application processing module 112 

15 and/or processing unit 202 executes in order to imple-
ment one or more embodiments of a speech recognition 
application module 216. As discussed above, the speech 
recognition application module 216 may be any applica­
tion that may use speech recognition results, such as a 

20 dictation application; a messaging application; an intelli­
gent agent application frontend; or any other application 

ule 206; the power management subsystem 100 as 
shown in FIG. 1; and an audio input module 208, all of 25 

which may communicate with one another by way of a 
communication bus. The user computing device 200 may 

that may advantageously use speech recognition results. 
In some embodiments, the memory 210 may further in­
clude an automatic speech recognition engine (not 
shown) that may be implemented by the processing unit 
202. 
(0032] The non-transitory computer-readable medium 
drive 204 may include any electronic data storage known 
in the art. In some embodiments, the non-transitory com-

also include a power supply 218, which may provide pow-
er to the various components of the user computing de­
vice 200, such as the processing unit 202; the non-tran­
sitory computer-readable medium drive 204; the network 
interface module 206; the power management subsys-
tem 100 as shown in FIG. 1; and the audio input module 
208. 
(0030] The processing unit 202 may include one or 
more general-purpose microprocessors configured to 
communicate to and from the memory 21 Oto implement 
various software modules stored therein, such as a user 
interface module 212, operating system 214, and speech 
recognition application module 216. The processing unit 
202 may also communicate with the power management 
subsystem 100 and may further implement any modules 
of the power management subsystem 100 embodied in 
software. Accordingly, the processing unit 202 may be 
configured to implement any or all of the audio detection 
module 106; the speech detection module 108; the 
speech processing module 11 0: the application process-
ing module 112; and the power management module 
120. Further, the processing unit 202 may be configured 
to implement on-device automatic speech recognition 
capabilities that may be provided with the user computing 
device 200. 
(0031] The memory 210 generally includes RAM, 
ROM, andior other persistent or non-transitory computer­
readable storage media. The user interface module 212 
may be configured to present a user interface via a dis­
play of the user computing device 200 (not shown). The 
user interface module 212 may be further configured to 

30 puter-readable medium drive 204 stores one or more 
keyword models (e.g., wakeword models or sleepword 
models) to which an audio input may be compared by 
the power management subsystem 100. The non-tran­
sitory computer-readable medium drive 204 may also 

35 store one or more acoustic models and/or language mod­
els for implementing any on-device speech recognition 
capabilities of the user computing device 200. Further 
information regarding language models and acoustic 
models may be found in U.S. Patent App. No. 

40 13/587,799, entitled "DISCRIMINATIVE LANGUAGE 
MODEL PRUNING," filed on August 16, 2012; and in 
U.S. Patent App. No. 13/592, 157, entitled "UNSUPER­
VISED ACOUSTIC MODEL TRAINING,"filed on August 
22, 2012. 

45 (0033] The network interface module 206 may provide 
the user computing device 200 with connectivity to one 
or more networks, such as a network 410, discussed fur­
ther below with respect to FIG: 4A, FIG. 4B, and FIG. 4C. 
The processing unit 202 and the power management 

50 subsystem 100 may thus receive instructions and infor­
mation from remote computing devices that may also 
communicate via the network 410, such as a speech rec­
ognition server 420, as also discussed further below. In 
some embodiments, the network interface module 206 

55 comprises a wireless network interface that provides the 
user computing device 200 with connectivity over one or 
more wireless networks. 
(0034] In some embodiments, the network interface 
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module 206 is selectively activated. While the network 
interface module 206 is in a deactivated or "sleeping" 
state, it may provide limited or no connectivity to networks 
or computing systems so as to conserve power. In some 
embodiments, the network interface module 206 is in a 
deactivated state by default, and becomes activated re­
sponsive to a signal from the power management sub­
system 100. While the network interface module 206 in 
an activated state, it may provide a relatively greater 
amount of connectivity to networks or computing sys­
tems, such that the network interface module 206 ena­
bles the user computing device 200 to send audio input 
to a remote computing device and/or receive a keyword 
confirmation, speech recognition result, or deactivation 
instruction from the remote computing device, such as a 
speech recognition server 420. 
[0035] In a particular, non-limiting example, the net­
work interface module 206 may be activated responsive 
to the power management subsystem 100 determining 
that an audio input includes a wakeword. The power man­
agement subsystem 100 may cause transmission of the 
audio input to a remote computing device (such as a 
speech recognition server 420) via the activated network 
interface module 206. Optionally, the power manage­
ment subsystem 100 may obtain a confirmation of a 
wakeword from a remote computing device before caus­
ing the transmission of subsequently received audio in­
puts to the remote computing device. The power man­
agement subsystem 100 may later deactivate the acti-

vice 200. Such additional input devices are not shown in 
FIG. 2 so as not to obscure the principles of the present 
disclosure. In some embodiments, an additional input de­
vice may detect the occurrence or non-occurrence of a 

5 condition. Information pertaining to such conditions may 
be provided to the power management subsystem 100 
to determine whether one or more components of the 
user computing device 200 or the power management 
subsystem 100 should be activated or deactivated. In 

10 one embodiment, the additional input device includes a 
light sensor configured to detect a light level. The power 
management module 120 may only act network interface 
module 206 may only be activated if the light level de­
tected by the light sensor does not satisfy a threshold. In 

15 another embodiment, the additional inputdevice includes 
an image capture device configured with facial recogni­
tion capabilities. In this embodiment, the network inter­
face module 206 may only be activated if the image cap­
ture device recognizes the face of a user associated with 

20 the user computing device 200. More information on con­
trolling speech recognition capabilities with input devices 
may be found in U.S. Patent App. No. 10/058,730, enti­
tled "AUTOMATIC SPEECH RECOGNITION SYSTEM 
AND METHOD," filed on January 30, 2002, which pub-

25 lished as U.S. Patent Pub. No. 2003/0144844 on July 
31, 2003. Further information on controlling speech rec­
ognition capabilities may be found in U.S. Patent No. 
8,326,636, entitled "USING A PHYSICAL PHENOME­
NON DETECTOR TO CONTROL OPERA TJON OF A 

vated network interface module 206 in response to re- 30 SPEECH RECOGNITION ENGINE," which issued on 
ceiving a deactivation instruction from the remote com­
puting device, in response to determining that at least a 
predetermined amountoftime has passed since an audio 
input satisfying an energy level threshold has been ob­
tained, or in response to receiving an audio input that 
includes a sleepword. 
[0036] The audio input module 208 may include an au­
dio input device, such as a microphone or array of mi­
crophones, whether analog or digital. The microphone 
or array of microphones may be implemented as a direc­
tional microphone or directional array of microphones. In 
some embodiments, the audio input module208 receives 
audio and provides the audio to the power management 
subsystem 100 for processing, substantially as dis­
cussed above with respect to FIG. 1. The audio input 
module 208 may also receive instructions from the power 
management subsystem 100 to set a sampling rate 
(whether in frame rate or bitrate) for obtaining audio. The 
audio input module 208 may also (or instead) include one 
or more piezoelectric elements and/or micro-electrical­
mechanical systems (MEMS) that can convert acoustic 
energy to an electrical signal for processing by the power 
management subsystem 100. The audio input module 
208 may further be provided with amplifiers, rectifiers, 
and other audio processing components as desired. 
[0037] One or more additional input devices such as 
light sensors, position sensors, image capture devices, 
or the like may be provided with the user computing de-

December 4, 2012. 
[0038] Still further input devices may be provided, 
which may include user input devices such as mice, key­
boards, touch screens, keypads, etc. Likewise, output de-

35 vices such as displays, speakers, headphones, etc. may 
be provided. In a particular example, one or more output 
devices configured to present speech recognition results 
in audio format (e.g., via text-to-speech) or in visual for­
mat (e.g., via a display) may be included with the user 

40 computing device 200. Such input and output devices 
are well known in the art and need not be discussed in 
further detail herein, and are not shown in FIG. 2 so as 
to avoid obscuring the principles of the present disclo­
sure. 

45 [0039] The power supply 218 may provide power to 
the various components of the user computing device 
200. The power supply 218 may include a wireless or 
portable power supply, such as a disposable or recharge­
able battery or battery pack; or may include a wired power 

50 supply, such as an alternating current (AC) power supply 
configured to be plugged into an electrical outlet. In some 
embodiments, the power supply 218 communicates the 
level of power that it can supply to the power manage­
ment subsystem 100 (e.g., a percentage of battery life 

55 remaining, whether the power supply 218 is plugged into 
an electrical outlet, etc.). In some embodiments, the pow­
er management subsystem 100 selectively activates or 
deactivates one or more modules based at least in part 

7 

Petitioner Exhibit 1004, Page 218 of 1052



13 EP 2 932 500 B1 14 

on the power level indicated by the power supply. For 
example, if the user computing device 200 is plugged in 
to an electrical outlet, the power management subsystem 
100 may activate the network interface module 206 and 
leave it in an activated state. If the user computing device 
200 is running on battery power, the power management 
subsystem 100 may selectively activate and deactivate 
the network interface module 206 as discussed above. 
[0040] Turning now to FIG. 3, an illustrative routine 300 
is shown in which modules of the power management 
subsystem 100 may be selectively activated for process­
ing an audio input. The illustrative routine 300 represents 
an escalation of processing and/or power consumption, 
as modules that are activated later in the illustrative rou­
tine 300 may have relatively greater processing require­
ments and/or power consumption. 
[0041] The illustrative routine 300 may begin at block 
302 as the audio input module 208 monitors for audio 
input. The audio input module 208 may receive an audio 
input at block 304. At block 306, the received audio input 
may be recorded to the memory buffer module 104. At 
block 308, the audio detection module 106 may deter­
mine whether the audio input has an energy level that 
satisfies an energy level threshold (and, optionally, 
whether the audio input has an energy level that satisfies 
an energy level threshold for at least a threshold dura­
tion). If the audio input's energy level does not satisfy the 
energy level threshold, the audio input module 208 may 
continue to monitor for audio input in block 310 until an­
other audio input is received. 
[0042] Returning to block 308, if the audio detection 
module 106 determines that the audio input has an en­
ergy level satisfying a threshold, the power management 
module 120 may activate the speech detection module 
108 at block 312 (alternately, the audio detection module 
106 may directly activate the speech detection module 
108, and the power management module 120 may be 
omitted as well in the following blocks). At block 314, the 
speech detection module 108 may determine whether 
speech is present in the obtained audio input, substan­
tially as discussed above with respect to FIG. 1. If the 
speech detection module 108 determines that speech is 
not present (or not likely to be present) in the audio input, 
the power management module 120 may deactivate the 
speech detection module 108 at block 316. The audio 
input module 208 may then continue to monitor for audio 
input in block 310 until another audio input is received. 
[0043] Returning to block 314, if the speech detection 
module 108 determines that the audio input includes 
speech, the power management module 120 may acti­
vate the speech processing module 110 at block 318. As 
discussed above, the speech processing module 11 O 
may determine whether a wakeword is present in the 
speech at block 320. If the speech processing module 

be deactivated at block 316. The audio input device 208 
may then continue to monitor for audio input in block 310 
until another audio input is received. 
[0044] Returning to block 320, ifin some embodiments, 

5 the speech processing module 110 determines that the 
wakeword is present in the speech, user 401 the speech 
processing module 110 optionally determines in block 
324 whether the speech is associated with a particular 
user (e.g., whether the wakeword was spoken by the 

10 user), substantially as discussed above with respect to 
FIG. 1. If the speech is not associated with the particular 
user, the speech processing module 110 may be deac­
tivated at block 322. The speech detection module 108 
may also be deactivated at block 316. The audio input 

15 device 208 may then continue to monitor for audio input 
in block 310 until another audio input is received. If the 
speech is associated with the particular user, the illus­
trative routine 300 may proceed to block 326. In other 
embodiments, block 324 may be omitted, and the illus-

20 trative routine 300 may proceed directly from block 320 
to block 326 responsive to the speech processing module 
110 determining that a wakeword is present in the 
speech. 
[0045] At block 326, the power management module 

25 120 may activate the application processing module 112, 
which may implement the speech recognition application 
module 216 shown in FIG. 2. The power management 
module 120 may also activate the network interface mod­
ule 206 at block 328. With the network interface module 

30 206 activated, the audio input recorded to the memory 
buffer module 104 may be transmitted over a network 
via the network interface module 206. In some embodi­
ments, while the network interface module 206 is active, 
subsequently obtained audio inputs are provided from 

35 the audio input module 208 directly to the application 
processing module 112 and/or the network interface 
module 206 for transmission to the remote computing 
device. However, in other embodiments, any or all of the 
speech detection module 108, speech processing mod-

40 ule 110, and application processing module 112 process 
the audio input before providing itto the network interface 
module 206 to be transmitted over the network 410 to a 
remote computing device. 
[0046] In some embodiments, not shown, the power 

45 management subsystem 100 waits until the remote com­
puting device returns a confirmation that the wakeword 
is present in the first audio input to transmit subsequent 
audio inputs for recognition. If no confirmation of the 
wakeword is provided by the remote computing device, 

50 or if a deactivation instruction is received via the network 
interface module 206, the network interface module 206 
and one or more modules of the power management sub­
system 100 may be deactivated. 
[0047] As many of the operations of the power man-

110 determines that the wakeword is not present in the 55 agement subsystem 100 may generate probabilistic rath­
speech (or not likely to be present in the speech), the er than exact determinations, errors may occur during 
speech processing module 110 may be deactivated at 
block 322. The speech detection module 108 may also 

8 
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provide a "false positive," causing one or more modules 
to be incorrectly activated. For example, the speech de­
tection module 108 may incorrectly determine that 
speech is present at block 314, or the speech processing 
module 110 may incorrectly determine that the speech 
includes the wakeword at block 320or that the speech 
belongs to the user at block 324. Adaptive thresholding 
and cross-validation among the modules of the power 
management subsystem 100 may be advantageously 
used to reduce false positives. Two examples of adaptive 
thresholding are discussed herein, but other types of 
adaptive thresholding are possible. As discussed above, 
the speech detection module may determine that speech 
is present in an audio input at block 314. However, the 
speech processing module 110, which may recognize 
speech more precisely than the speech detection module 
108 owing to its superior processing power. may deter­
mine that in fact no speech is present in the audio input. 
Accordingly, the speech processing module 110 may di­
rect the speech detection module 108 to increase its 
score threshold for determining that speech is present in 
the audio input, so as to reduce future false positives. 
Likewise, if the remote computing device (such as a 
speech recognition server 420) includes speech recog­
nition capabilities, the remote computing device may 
transmit to the user computing device 200 an indication 
that no wakeword was present in the speech, even 
though the speech processing module 110 may have in­
dicated that the wakeword was present. Accordingly, the 
score threshold of the speech processing module 11 0 
for determining that the wakeword is present in the 
speech may be increase, so as to reduce future false 
positives. Further, a user interface may be provided so 
that a user may increase one or more score thresholds 
to reduce false positives, as further described below with 
respect to FIG. 5. 
[0048] ln other instances, a particular component may 
provide a "false negative," such that components of the 
power management subsystem 100 are not activated 
and/or the network interface module 206 is not activated, 
even though the user has spoken the wakeword. For ex­
ample, the speech detection module 108 may incorrectly 
determine that no speech is present at block 314, or the 
speech processing module 110 may incorrectly deter­
mine that the speech does not include the wakeword at 
block 320 or that the speech does not belong to the user 
at block 324. To reduce the likelihood of false negatives, 
the power management subsystem 100 may periodically 
lower the threshold scores, e.g., lower the score required 
to satisfy the thresholds in blocks 314, 320, and/or 324. 
The threshold may continue to be lowered until one or 
more false positives are obtained, as described above. 
Once one or more false positives are obtained, the 
threshold may not be lowered further, or may be slightly 
increased. Further, a user interface may accordingly be 
provided so that a user may decrease one or more score 
thresholds to reduce false negatives, as further described 
below with respect to FIG. 5. 

[0049] In some embodiments, not all activated compo­
nents are deactivated if a negative result is obtained at 
any of blocks 314, 320, or 324. For example, if a wake­
word is not recognized at block 320, the speech process-

5 ing module 110 may be deactivated at block 322, but the 
speech detection module 108 may remain activated. Ad­
ditionally, blocks may be skipped in some implementa­
tions. In some embodiments, a score satisfying a thresh­
old at either of blocks 314 or 320 prompts one or more 

10 subsequent blocks to be skipped. For example, if the 
speech processing module 110 determines with very 
high confidence that the wakeword is present in the 
speech at block 320, the illustrative routine 300 may skip 
directly to block 326 

15 [0050] Further, in some embodiments, the user com­
puting device 200 may include an automatic speech rec­
ognition engine configured to be executed by the 
processing unit 202. As such on-device speech recogni­
tion may have especially high power consumption, the 

20 processing unit 202 may only implement the automatic 
speech recognition engine to recognize speech respon­
sive to the speech processing module 110 determining 
that the wakeword has been spoken by a user. 
[0051] With reference now to FIG. 4A, FIG. 48, and 

25 FIG. 4C, example operations of a distributed speech rec­
ognition service are shown in the illustrative environment 
400. The environment 400 may include a user 401; a 
user computing device 200 as described above; a net­
work 41 O; a speech recognition server 420; and a data 

30 store 430. 
[0052] The network 410 may be any wired network, 
wireless network or combination thereof. In addition, the 
network 410 may be a personal area network, local area 
network, wide area network, cable network, satellite net-

35 work, cellular telephone network, or combination thereof. 
Protocols and devices for communicating via the Internet 
or any of the other aforementioned types of communica­
tion networks are well known to those skilled in the art of 
computer communications, and thus need not be de-

40 scribed in more detail herein. 
[0053] The speech recognition server 420 may gener­
ally be any computing device capable of communicating 
over the network 410. In some embodiments, the speech 
recognition server 420 is implemented as one or more 

45 server computing devices, though other implementations 
are possible. The speech recognition server 420 may be 
capable of receiving audio input over the network 410 
from the user computing device 200. This audio input 
may be processed in a number of ways, depending on 

50 the implementation of the speech recognition server 420. 
In some embodiments, the speech recognition server 
420 processes the audio input received from the user 
computing device 200 to confirm that a wakeword is 
present (e.g., by comparing the audio input to a known 

55 model of the wakeword), and transmits the confirmation 
to the user computing device 200. The speech recogni­
tion server 420 may further be configured to identify a 
user 401 that spoke the wakeword using known speaker 
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identification techniques. 
[0054] The speech recognition server 420 may proc­
ess the audio input received from the user computing 
device 200 to determine speech recognition results from 

ognition server 420 may recognize speech included in 
the audio input, identify a query included in the speech, 
and process the query to identify responsive data in the 

the audio input. For example, the audio input may include 5 

data store 430. The speech recognition server 420 may 
then provide an intelligent agent response including the 
responsive data to the user computing device 200 via a spoken query for an intelligent agent to process; speech 

to be transcribed to text; or other speech suitable for a 
speech recognition application. The speech recognition 
server 420 may transmit the speech recognition results 

the network 410. Still further data may be included in the 
data store 430. 

over the network 410 to the user computing device 200. 10 
Further information pertaining to distributed speech rec­
ognition applications may be found in U.S. Patent No. 
8,117,268, entitled "Hosted voice recognition system for 
wireless devices" and issued on February 14, 2012, the 

(0059] It will be recognized that many of the devices 
described above are optional and that embodiments of 
the environment 400 may or may not combine devices. 
Furthermore, devices need not be distinct or discrete. 
Devices may also be reorganized in the environment400. 
For example, the speech recognition server 420 may be 
represented as a single physical server computing de­
vice, or, alternatively, may be split into multiple physical 

disclosure of which is hereby incorporated by reference 15 
in its entirety. 
[0055] The speech recognition server 420 may be in 
communication either locally or remotely with a data store 
430. The data store 430 may be embodied in hard disk 
drives, solid state memories, and/or any other type of 20 

servers that achieve the functionality described herein. 
Further, the user computing device 200 may have some 
or all of the speech recognition functionality of the speech 
recognition server 420. 

non-transitory, computer-readable storage medium ac­
cessible to the speech recognition server 420. The data 
store 430 may also be distributed or partitioned across 
multiple storage devices as is known in the art without 
departing from the spirit and scope of the present disclo­
sure. Further, in some embodiments, the data store 430 
is implemented as a network-based electronic storage 
service. 
(0056] The data store 430 may include one or more 
models of wakewords. In some embodiments, a wake­
word model is specific to a user 401, while in other em­
bodiments, the Upon receiving an audio input determined 
by the user computing device 200 to include a wakeword, 
the speech recognition server may compare the audio 
input to a known model of the wakeword stored in the 
data store 430. If the audio input is sufficiently similar to 
the known model, the speech recognition server 420 may 
transmit a confirmation of the wakeword to the user com­
puting device 200, whereupon the user computing device 
200 may obtain further audio input to be processed by 
the speech recognition server 420. 
[0057] The data store 430 may also include one or 
more acoustic and/or language models for use in speech 
recognition. These models may include general-purpose 
models as well as specific models. Models may be spe­
cific to a user 401; to a speech recognition application 
implemented by the user computing device 200 and/or 
the speech recognition server 420; or may have other 
specific purposes. Further information regarding lan­
guage models and acoustic models may be found in U.S. 
Patent App. No. 13/587, 799, entitled "DISCRIM !NATIVE 
LANGUAGE MODEL PRUNING," filed on August 16, 
2012; and in U.S. Patent App. No. 13/592,157, entitled 
"UNSUPERVISED ACOUSTIC MODEL TRAINING," 
filed on August 22, 2012. 
[0058] The data store 430 may further include data that 
is responsive to a query contained in audio input received 
by the speech recognition server 420. The speech rec-

(0060] Additionally, it should be noted that in some em­
bodiments, the user computing device 200 and/or speech 
recognition server 420 may be executed by one more 
virtual machines implemented in a hosted computing en-

25 vironment. The hosted computing environment may in­
clude one or more rapidly provisioned and released com­
puting resources, which computing resources may in­
clude computing, networking and/or storage devices. A 
hosted computing environment may also be referred to 

30 as a cloud computing environment. One or more of the 
computing devices of the hosted computing environment 
may include a power management subsystem 100 as 
discussed above. 
[0061] With specific reference to FIG.4A, an illustrative 

35 operation by which a wakeword may be confirmed is 
shown. The user 401 may speak the wakeword 502. The 
user computing device 200 may obtain the audio input 
that may include the user's speech (1) and determine 
that the wakeword 402 is present in the speech (2), sub-

40 stantially as discussed above with respect to FIG. 3. The 
audio input may also include a voice command or query. 
Responsive to determining that the speech includes the 
wakeword, the application processing module 112 and 
the network interface module 206 of the user computing 

45 device 200 may be activated (3) and the audio inputtrans­
m itted (4) over the network 410 to the speech recognition 
server 420. The speech recognition server 420 may con­
firm (5) that the wakeword is present in the audio input, 
and maytransmit(6) a confirmation to the user computing 

50 device 200 over the network 410. 
[0062] Turning now to FIG. 4B, responsive to receiving 
the confirmation of the wakeword from the speech rec­
ognition server 420, the user computing device 200 may 
continue to obtain audio input (7) to be provided to the 

55 speech recognition server 420 for processing. For exam­
ple, the obtained audio input may include an intelligent 
agentquery404 for processing by the speech recognition 
server 420. Alternately, the obtained audio input may in-

10 
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elude speech to be transcribed by the speech recognition 
server 420 (e.g., for use with a dictation, word processing, 
or messaging application executed by the application 
processing module 112). The user computing device 200 
may transmit the audio input (8) over the network 410 to 
the speech recognition server 420. Optionally, an iden­
tifier of the speech recognition application for which 
speech recognition results are to be generated may be 
provided to the speech recognition server 420, so that 
the speech recognition server 420 may generate results 
specifically for use with the speech recognition applica­
tion implemented by the application processing module 
112. The speech recognition server 420 may recognize 
speech (9) included in the audio input and generate 
speech recognition results (10) therefrom. The speech 
recognition results may include, for example, a transcrip­
tion of the speech, an intelligent agent response to a que-
ry included in the speech, or any other type of result. 
These speech recognition results may be transmitted 
( 11) from the speech recognition server 420 to the user 
computing device 200 over the network 410. In response 
to receiving the results, the application processing mod-
ule 112 may cause presentation of the results (12) in 
audible format (e.g., via text-to-speech) or in visual for-

Further, the speech recognition server 420 may deter­
mine that multiple users 401 are present in the vicinity of 
the user computing device 200 (e.g., by performing 
speaker identification on multiple audio inputs obtained 

5 by the user computing device 200). lf the number of iden-
tified users 401 satisfies a threshold (which may be any 
number of users 401 greater than one), the speech rec­
ognition server 420 may determine that any audio inputs 
obtained by the user computing device 200 are not likely 

10 intended to be processed into speech recognition results. 
(0065] Responsive to determining that the speech of 
the user 401 is not directed to the user computing device 
200 (or determining that subsequent speech recognition 
should not be performed for any of the other reasons 

15 discussed above), the speech recognition server 420 
may transmit a deactivation instruction (17) over the net­
work 410 to the user computing device 200. In response 
to receiving the deactivation instruction, the user com­
puting device 200 may deactivate (18) its network inter-

20 face module 206 and one or more components of the 
power management subsystem 100, such as the appli-

mat ( e.g., via a display of the user computing device 200). 25 

(0063] With reference now to FJG. 4C, the user com­
puting device 200 may continue to obtain audio input (13) 

cation processing module 112, the speech processing 
module 110, and/or the speech detection module 108. 
Other conditions may also prompt the speech recognition 
server 420 to transmit the deactivation instruction to the 
user computing device 200. For example, returning to 
FIG. 4A, if the speech recognition server 420 determines 
that a wakeword is not present in the audio input received 
at state (1 ), the speech recognition server 420 may trans­
mit a deactivation instruction to the user computing de­
vice 200. Alternately, the speech recognition server 420 
may determine that a threshold amount of time has 
passed since it last received an audio input including 
speech from the user computing device 200, and may 
accordingly transmit a deactivation instruction to the user 
computing device 200. Still other criteria may be deter­
mined for transmitting a deactivation instruction to the 
user computing device 200. 

to be provided to the speech recognition server 420 for 
processing. The user computing device 200 may transmit 
the audio input (14) over the network 410 to the speech 30 

recognition server 420. The speech recognition server 
may recognize any speech (15) included in the audio 
input. Responsive to recognizing the speech, the speech 
recognition server 420 may determine that the user 401 

(0066] Returning again to FIG. 4A, upon receiving a 

is no longer speaking to the user computing device 200 35 
and stop (16) any subsequent speech recognition. For 
example, the user 401 may speak words that do not cor­
respond to a structured command or query, such as un­
directed natural language speech 406. The speech rec­
ognition server 420 may also analyze the speech's 
speed, carefulness, inflection, or clarity to determine that 

40 subsequent audio input determined to include a wake­
word, the user computing device 200 may activate the 
components of the power management subsystem 100 
and the network interface module 206 and transmit the 
audio input to the speech recognition server 420. The 

the speech is not directed to the user computing device 
200 and should not be processed into speech recognition 
results. 
(0064] Other types of audio inputs may also prompt 
the speech recognition server 420 to stop subsequent 
speech recognition. Alternately, the speech recognition 
server 420 may determine that the received audio input 
does not include speech. Responsive to receiving one 
or more audio inputs that do not include speech directed 
to the user computing device 200, the speech recognition 
server 420 may determine that speech recognition re-
sults should not be generated and that the speech rec­
ognition should stop. Further, the audio input may include 
a predetermined sleepword, which may be selected by 
the user 401. lfthe speech recognition server420 detects 
the sleepword, the speech recognition server 420 may 
stop performing speech recognition on the audio input. 

45 example operations shown herein may thus repeat them-
selves. 
(0067] The example operations depicted in FIG. 4A, 
FIG. 4B, and FIG. 4C are provided for illustrative purpos-
es. One or more states may be omitted from the example 

50 operations shown herein, or additional states may be 
added. In a particular example, the user computing de-
vice 200 need not obtain a confirmation of the wakeword 
from the speech recognition server 420 before transmit­
ting an audio input for which speech recognition results 

55 are to be generated by the speech recognition server 
420. Additionally, the user computing device 200 need 

11 

not obtain a deactivation instruction before deactivating 
its network interface module 206 and/or one or more of 
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the components of its power management subsystem 
100, such as the application processing module 112, 
speech processing module 110, or speech detection 
module 108. Rather, power management subsystem 100 
may determine (via the audio detection module 106) that 
at least a threshold amount of time has passed since an 
audio input having an energy level satisfying an energy 
level threshold has been obtained by the user computing 
device 200. Alternately, the user computing device 200 
may determine (via the speech detection module 108) 
that at least a threshold amount of time has passed since 
an audio input that includes speech has been obtained. 
Responsive to determining that the threshold amount of 
time has passed, the power management subsystem 100 
may cause deactivation of the network interface module 
206, and may deactivate one or more of its own compo­
nents as described above with respect to FIG. 3. 
[0068] Further, the power management subsystem 
100 may be configured to recognize a sleepword select­
ed and spoken by the user 401, in a manner substantially 
similar to how the wakeword is identified in FIG. 3. If the 
sleepword is detected by the power management sub­
system 100 (e.g., by the speech processing module 110), 
the network interface module 206 and/or one or more of 

dence threshold element may enable a user to specify a 
threshold score at which the speech processing module 
110 determines that the user spoke the keyword. In one 
embodiment, the application processing module 112 and 

5 the network interface module 206 are activated respon­
sive to the speech processing module 11 O recognizing 
a wakeword (e.g., the speech processing module 110 
determining a score that satisfies a threshold, which 
score corresponds to a likelihood that the wakeword is 

10 included in the speech) .. In another embodiment, the ap­
plication processing module 112 and the network inter­
face module 206 are activated responsive to the speech 
processing module 110 determining that the wakeword 
is associated with the user 401 with at least the threshold 

15 score corresponding to a likelihood that the wakeword is 
associated with the user. In a further embodiment, the 
application processing module 112 and the network in­
terface module 206 are activated responsive to the 
speech processing module 110 both recognizing the 

20 wakeword with at least the threshold score and deter­
m in ing that the wakeword is associated with the user 401 
with at least the threshold score. Other threshold ele-

the components of the power management subsystem 25 

100 may be deactivated. Likewise, if the user computing 
device 200 includes its own on-device speech recogni-

ments may be provided to enable the user 401 to set 
individual thresholds for activating any or all of the indi­
vidual components of the power management subsys­
tem 100. Further threshold elements may be provided to 
enable the user to specify scores at which one or more 
blocks of the illustrative routine 300 may be skipped, sub­
stantially as discussed above with respect to FIG. 3. 
[0072] The user interface 500 may further include one 
or more timer elements 508A and 508B. Each timer el­
ement may be used to set a threshold time interval at 
which the network interface module 206 and/or one or 

tion capabilities, they may be deactivated responsive to 
the sleepword being detected. 
(0069] FIG. 5 depicts an illustrative user interface 500 30 

that may be provided by a user computing device 200 
for customizing operations of the power management 
subsystem 100 and of the user computing device 200. 
In one embodiment, the user interface module 212 proc­
esses user input made via the user interface 500 and 
provides it to the power management subsystem 100. 
[0070] The energy level threshold element 502 may 
enable a user to specify a threshold energy level at which 
the speech detection module 108 should be activated, 
as shown in block 308 of FIG. 3. For example, if the user 
computing device 200 is in a relatively noisy environment 
or if the user computing device 200 is experiencing a 
significant number of "false positives" determined by the 
audio detection module 106, the user 401 may wish to 
increase the energy level threshold at which the speech 
processing module 108 is activated. If the user 401 is in 
a relatively quiet environment or if the user computing 
device 200 is experiencing a significant number of false 
negatives, the user 401 may wish to decrease the energy 
level threshold at which the speech detection module 108 
is activated. As discussed above, the energy level thresh­
old may correspond to a volume threshold, intensity 
threshold, amplitude threshold, or other threshold related 
to the audio input. 
(0071] The keyword confidence threshold element 504 
may enable a user to specify a threshold score at which 
the speech processing module 110 determines that a 
keyword is present. Likewise, the identification confi-

more components of the power management subsystem 
35 100 are automatically deactivated. With reference to tim­

er element 508A, if the power management subsystem 
100 determines that at least a threshold interval of time 
has passed since an audio input having an energy level 
satisfying an energy level threshold has been obtained 

40 by the user computing device 200, the network interface 
module 206 may be automatically deactivated, in addition 
to the application processing module 112, the speech 
processing module 110, and the speech detection mod­
ule 108 of the power management subsystem 100. Fur-

45 ther timer elements may also be used to set a threshold 
time interval after which the speech recognition server 
420 automatically sends a deactivation instruction to the 
network interface module 206 and the power manage­
ment subsystem 100, substantially as discussed above 

50 with respect to FIG. 4C. Timer elements for other mod­
ules of the power management subsystem 100 may also 
be provided. 
[0073] With continued reference to FIG. 5, the user401 
can select whether the wakeword should be confirmed 

55 by the speech recognition server 420 with server confir­
mation element 510. In some embodiments, the applica­
tion processing module 112 and network interface mod­
ule 206 only remains activated after the speech process-

12 
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ing module 110 detects the wakeword if a confirmation 
of the wakeword is received from the speech recognition 
server 420. If the user 401 requires server confirmation 
of the wakeword, subsequently obtained audio inputs 
may not be transmitted to the speech recognition server 
420 unless the wakeword is confirmed. However, as dis­
cussed above, confirmation is not necessarily required. 
If the user 401 does not require server confirmation of 
thewakeword, the user computing device 200 may trans­
mit one or more audio inputs obtained subsequent to the 
speech processing module 110 detecting the wakeword 
in the speech and/or determining that the speech is as­
sociated with the user 401. 
[0074] The user 401 may also select whether speaker 
identification is required with speaker identification ele­
ment 512. If the user 401 requires speaker identification, 
the speech processing module 110 and/or the speech 
recognition server 420 may be used to determine wheth­
er an audio input including speech oorresponding to a 
wakeword is associated with the user 401. The applica­
tion processing module 112 and network interface mod­
ule 206 may be activated responsive to the speech 
processing module 110 determining that the user 401 is 
the speaker of the speech. Likewise, the network inter­
face module 206 may remain in an activated state re­
sponsive to receiving a confirmation from the speech rec­
ognition server 420 thatthe user 401 is indeed the speak­
er of the wakeword. If the user 401 does not require 
speaker identification, however, neither the speech 
processing module 110 nor the speech recognition serv­
er 420 need identify the speaker. 
[0075] The user interface 500 may also include an on­
device recognition selection element 514, wherein the 
user 401 may select whether the user computing device 
200 generates speech recognition results by itself, or 
whether audio inputs are routed to the speech recognition 
server 420 for processing into speech recognition results. 
The on-device recognition selection element 514 may be 
optionally disabled or grayed out if the user computing 
device 200 does not include on-device speech recogni­
tion capabilities. Further, the on-device recognition se­
lection element 514 may be automatically deselected 
(and on-device speech recognition capabilities automat­
ically disabled) if the power supply 218 drops below a 
threshold power supply level (e.g., a battery charge per­
centage), as on-device speech recognition capabilities 
as implemented by the processing unit 202 and/or the 
application processing module 112 may require a rela­
tively large power draw. 
[0076] The wakeword pane 516 and sleepword pane 
518 may include user interface elements whereby the 
user 401 may record and cause playback of a wakeword 
or sleepword spoken by the user 401. When the user 401 
records a wakeword or sleepword, the network interface 
module 206 may be automatically activated so that the 
audio input including the user's speech may be provided 
to the speech recognition server 420. The speech rec­
ognition server 420 may return a transcription of the re-

corded wakeword or sleepword so that the user may de­
termine whether the recorded wakeword or sleepword 
was understood correctly by the speech recognition serv­
er 420. Alternately, when the user 401 records a wake-

5 word or sleepword, any on-device speech recognition 
capabilities of the user computing device 200 may be 
activated to transcribe the recorded speech of the user 
401. A spectral representation of the spoken wakeword 
or sleepword may also be provided by the user interface 

10 500. Optionally, the wakeword pane 516 and sleepword 
pane 518 may include suggestions for wakewords or 
sleepwords, and may also indicate a quality of a wake­
word or sleepword provided by the user 401, which qual­
ity may reflect a likelihood that the wakeword or sleep-

15 word is to produce false positive or false negative. Further 
information regarding suggesting keywords may be 
found in U.S. Patent App. No. 13/670,316, entitled 
"WAKE WORD EVALUATION," which was filed on No­
vember 6, 2012. 

20 [0077] Various aspects of the present disclosure have 
been discussed as hardware implementations for illus­
trative purposes. However, as discussed above, the pow­
er management subsystem 100 may be partially or wholly 
implemented by the processing unit 202. For example, 

25 some or all of the functionality of the power management 
subsystem 100 may be implemented as software instruc­
tions executed by the processing unit 202. ln a particular, 
non-limiting example, the functionality of the speech 
processing module 110, the application processing mod-

30 ule 112, and the power management module 120 may 
be implemented as software executed by the processing 
unit 202. The processing unit 202 may accordingly be 
configured to selectively activate and/or deactivate the 
network interface module 206 responsive to detecting a 

35 wakeword. Still further implementations are possible. 
[0078] Depending on the embodiment, certain acts, 
events, or functions of any of the routines or algorithms 
described herein can be performed in a different se­
quence, can be added, merged, or left out altogether 

40 (e.g., not all described operations or events are neces­
saryforthe practiceofthealgorithm). Moreover, in certain 
embodiments, operations or events can be performed 
concurrently, e.g., through multi-threaded processing, in­
terrupt processing, or multiple processors or processor 

45 cores or on other parallel architectures, rather than se­
quentially. 
[0079] The various illustrative logical blocks, modules, 
routines, and algorithm steps described in connection 
with the embodiments disclosed herein can be imple-

50 mented as electronic hardware, computer software, or 
combinations of both. To clearly illustrate this inter­
changeability of hardware and software, various illustra­
tive components, blocks, modules, and steps have been 
described above generally in terms of their functionality. 

55 Whether such functionality is implemented as hardware 
or software depends upon the particular application and 
design constraints imposed on the overall system. The 
described functionality can be implemented in varying 

13 
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ways for each particular application, but such implemen­
tation decisions should not be interpreted as causing a 
departure from the scope of the disclosure. 
(0080] Conditional language used herein, such as, 
among others, "can," "could," "might," "may," "e.g.," and 5 

the like, unless specifically stated otherwise, or otherwise 
understood within the context as used, is generally in­
tended to convey that certain embodiments include, while 
other embodiments do not include, certain features, el­
ements and/or steps. Thus, such conditional language 10 
is not generally intended to imply that features, elements 
and/or steps are in any way required for one or more 
embodiments or that one or more embodiments neces­
sarily include logic for deciding. with or without author 
input or prompting, whether these features, elements 15 
and/or steps are included or are to be performed in any 
particular embodiment. The terms "comprising," "includ-
ing," "having," and the like are synonymous and are used 
inclusively, in an open-ended fashion, and do not exclude 
additional elements, features, acts, operations, and so 20 
forth. Also, the term "or" is used in its inclusive sense 
(and not in its exclusive sense) so that when used, for 
example, to connect a list of elements, the term "or" 
means one, some, or all of the elements in the list. 
[0081] Conjunctive language such as the phrase "at 25 

least one of X, Y and Z," unless specifically stated oth­
erwise, is to be understood with the context as used in 
general to convey that an item, term, etc. may be either 
X, Y, or Z, or a combination thereof. Thus, such conjunc-

first computing device based at least in part on 
the one or more values; 
performing an operation, by the first module, 
wherein the operation comprises: 

determining that the audio input comprises 
a wakeword and causing activation of a net­
work interface module (206) in response to 
determining that the audio input comprises 
a wakeword; and 
causing transmission of at least a portion of 
the audio input to a second computing de­
vice via the activated network interface 
module. 

2. The computer-implemented method of Claim 1, 
wherein: 

the first module comprises a processor that is 
switchable between a low-power state and a 
high-power state; and 
the processor only performs the operation when 
it is in the high-power state. 

3. The computer-implemented method of Claim 2, 
wherein activating the first module comprises switch­
ing the processor from the low-power state to the 
high-power state. 

tive language is not generally intended to imply that cer- 30 4. 
tain embodiments require at least one of X, at least one 

The computer-implemented method of Claim 2 or 
Claim 3, further comprising deactivating the first 
module, wherein deactivating the first module com­
prises switching the processor from the high-power 
state to the low-power state. 

of Y and at least one of Z to each is present. 
[0082] While the above detailed description has 
shown, described, and pointed out novel features asap-
plied to various embodiments, it can be understood that 35 

various omissions, substitutions, and changes in the form 5. The computer-implemented method of any one of 
Claims 2 to 4, wherein the processor comprises at and details of the devices or algorithms illustrated can 

be made without departing from the disclosure. The least one of a dig ital signal processor or a microproc-
claimed subject matter is defined by the appended essor. 
claims. 40 

6. The computer-implemented method of any one of 
Claims 1 to 5, wherein the operation further compris-

Claims es receiving speech recognition results from a sec­
ond computing device. 

1. A computer-implemented method of operating a first 45 
computing device (202), the method comprising: 7. The computer-implemented method of Claim 6 fur-

receiving an audio input; 
determining one or more values from the audio 
input, wherein the one or more values comprise 50 

at least one of: 

a first value indicating an energy level of the 
audio input; or 
a second value indicating a likelihood that 55 

the audio input comprises speech; 

activating a first module ( 110, 112; 202) of the 

14 

ther comprising: 

activating a second module of the first comput­
ing device based at least in part on the one or 
more values, wherein the second module is con­
figured to implement a speech recognition ap­
plication; and 
processing the speech recognition results with 
the speech recognition application. 

8. A device (200) comprising: 
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a first processor (106, 108) configured to: 

determine one or more values, wherein the 
one or more values comprise at least one 
of a first value indicating an energy level of 5 

an audio input or a second value indicating 
a likelihood that the audio input comprises 
speech; and 
cause activation of a second processor 
based at least in part on the one or more 10 

values; 

the second processor ( 110, 112; 202) configured 
to perform an operation, wherein the operation 
comprises: 15 

determining that the audio input comprises 
a wakeword and causing activation of a net­
work interface module (206) in response to 
determining that the audio input comprises 20 

a wakeword; and 
causing transmission of at least a portion of 
the audio input to a second device via the 
activated network interface module. 

9. The device of Claim 8, wherein the first processor 
comprises at least one of a digital signal processor 
or a microprocessor. 

25 

10. The device of Claim 8 or Claim 9, further comprising 30 

a memory buffer module configured to store the au-
dio input. 

11. The device of any one of Claims 8 to 10, further com­
prising an audio input module in communication with 35 

the first processor, wherein the audio input module 
is configured to obtain the audio input. 

12. The device of any one of Claims 8 to 11, wherein: 

the first value comprises a volume of the audio 
input; 
the second value comprises a first score; and 

40 

determining that the audio input comprises a wake- 45 

word comprises determining that the audio input 
comprises a wakeword based at least in part on de­
termining a second score indicating a likelihood that 
the audio input comprises a wakeword. 

13. The device of Claim 12, wherein the first processor 
comprises an audio detection module and a speech 
detection module, and wherein the second proces­
sor comprises a wakeword recognition module. 

14. The device of Claim 12 or Claim 13, wherein: 

the speech detection module is configured to 

50 

55 

15 

determine the first score using at least one of a 
hidden Markov model, a Gaussian mixture mod­
el, energies in a plurality of spectral bands, or 
signal to noise ratios in a plurality of spectral 
bands;and 
the wakeword recognition module is further con­
figured to determine the second score using at 
least one of an application processing module, 
a hidden Markov model, and a Gaussian mixture 
model. 

15. The device of any one of Claims 12 to 14, wherein 
the wakeword recognition module is configured: 

to cause deactivation of the audio detection 
module based at least in part on the first score; 
and 
to cause deactivation of the speech detection 
module based at least in part on the second 
score. 

Patentanspruche 

1. Computerimplementiertes Verfahren zum Betreiben 
eines ersten Datenverarbeitungsgerates (202), wo­
bei das Verfahren Folgendes aufweist: 

Empfangen einer Audioeingabe; 
Bestimmen eines oder mehrerer Werte aus der 
Audioeingabe, wobei der eine oder die mehre­
ren We rte m indestens eines der Folgenden auf­
weisen: 

einen ersten Wert, der ein Energieniveau 
der Audioeingabe angibt; oder 
einen zweiten Wert, der eine Wahrschein­
lichkeit, dass die Audioeingabe Sprache 
aufweist, angibt; 

Aktivieren eines ersten Moduls (110, 112; 202) 
des ersten Datenverarbeitungsgerates mindes­
tens teilweise basierend auf dem einen oder den 
mehreren Werten; 
Durchflihren einer Operation, durch das erste 
Modul, wobei die Operation Folgendes aufweist: 

Bestimmen, dass die Audioeingabe ein 
Weckwort aufweist, und Veranlassen der 
Aktivierung eines Netzwerkschnittstellen­
moduls (206) als Reaktion auf das Bestim­
men, dass die Audioeingabe ein Weckwort 
aufweist; und 
Veranlassen der Obertragung von mindes­
tens einem Abschnitt der Audioeingabe an 
ein zweites Datenverarbeitungsgerat uber 
das aktivierte Netzwerkschnittstellenmo­
dul. 
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2. Computerimplementiertes Verfahren nach An­
spruch 1, wobei: 

das erste Modul einen Prozessor aufweist, der 
zwischen einem Zustand geringer Leistung und 5 

einem Zustand hoher Leistung schaltbar ist; und 
der Prozessor die Operation nur durchfuhrt, 
wenn er sich in dem Zustand ho her Lei stung be­
findet. 

3. Computerimplementiertes Verfahren nach An­
spruch 2, wobei das Aktivieren des ersten Moduls 
das Schalten des Prozessors aus dem Zustand ge­
ri nger Leistung in den Zustand hoher Leistung auf­
weist. 

4. Computerimplementiertes Verfahren nach An­
spruch 2 oder 3, welches ferner das Deaktivieren 
des ersten Moduls aufweist, wobei das Deaktivieren 

10 

15 

Veranlassen der Aktivierung eines zweiten 
Prozessors mindestens teilweise basierend 
auf dem einen oder den mehreren Werten; 

den zweiten Prozessor (110, 112; 202), derzum 
Durchflihren einer Operation konfiguriert ist, wo­
bei die Operation Folgendes aufweist: 

Bestimmen, dass die Audioeingabe ein 
Weckwort aufweist, und Veranlassen der 
Aktivierung eines Netzwerkschnittstellen­
moduls (206) als Reaktion auf das Bestim­
men, dass die Audioeingabe ein Weckwort 
aufweist; und 
Veranlassen der Obertragung von mindes­
tens einem Abschnitt der Audioeingabe an 
ein zweites Gerat Ober das aktivierte Netz­
werkschn ittstellen modul. 

des ersten Moduls das Schalten des Prozessors aus 20 9. Gerat nach Anspruch 8, wobei der erste Prozessor 
dem Zustand hoher Leistung in den Zustand gerin- mindestens entweder einen digitalen Signalprozes-
ger Leistung aufweist. 

5. Computerimplementiertes Verfahren nach einem 
der Anspruche 2 bis 4, wobei der Prozessor mindes- 25 

tens entweder einen digitalen Signalprozessor oder 
einen Mikroprozessor aufweist. 

6. Computerimplementiertes Verfahren nach einem 
der Anspruche 1 bis 5, wobei die Operation ferner 30 

das Empfangen von Spracherkennungsergebnis-
sen von einem zweiten Datenverarbeitungsgerat 
aufweist. 

7. Computerimplementiertes Verfahren nach An- 35 

spruch 6, welches ferner Folgendes aufweist: 

Aktivieren eines zweiten Moduls des ersten Da­
tenverarbeitungsgerates mindestens teilweise 
basierend auf dem einen oder den mehreren 40 

Werten, wobei das zweite Modul zum lmple­
mentieren einer Spracherkennungsanwendung 
konfiguriert ist; und Verarbeiten der Spracher­
kennungsergebnisse mit der Spracherken­
nungsanwendung. 45 

8. Gerat (200), welches Folgendes aufweist: 

einen ersten Prozessor (106, 108), der zu Fol-
gendem konfiguriert ist: 50 

Bestimmen eines oder mehrererWerte, wo­
bei der eine oder die mehreren Werle min­
destens entweder einen ersten Wert, der 
ein Energieniveau einer Audioeingabe an- 55 

gibt, oder einen zweiten Wert, der eine 
Wahrscheinlichkeit, dass die Audioeingabe 
Sprache aufweist, angibt, aufweisen; und 

16 

sor oder einen Mikroprozessor aufweist. 

10. Gerat nach Anspruch 8 oder 9, welches ferner ein 
Speicherpuffermodul aufweist, das zum Speichern 
der Audioeingabe konfiguriert ist. 

11. Gerat nach einem der Anspruche 8 bis 10, welches 
fernerein Audioeingabemodul in Kommunikation mit 
dem ersten Prozessor aufweist, wobei das Audio­
eingabemodul zum Erhalten der Audioeingabe kon­
figuriert ist. 

12. Gerat nach einem der Anspruche 8 bis 11, wobei: 

der erste Wert eine Lautstarke der Audioeinga­
be aufweist; 
der zweite Wert eine erste Punktzahl aufweist; 
und 
das Bestimmen, dass die Audioeingabe ein 
Weckwort aufweist, das Bestimmen, dass die 
Audioeingabe ein Weckwort aufweist, mindes­
tens teilweise basierend auf dem Bestimmen ei­
ner zweiten Punktzahl, die eine Wahrscheinlich­
keit, dass die Audioeingabe ein Weckwort auf­
weist, angibt, aufweist. 

13. Gerat nach Anspruch 12, wobei der erste Prozessor 
ein Audioerkennungsmodul und ein Spracherken­
nungsmodul aufweist, und wobei der zweite Prozes­
sor ein Weckworterkennungsmodul aufweist. 

14. Gerat nach Anspruch 12 oder 13, wobei: 

das Spracherkennungsmodul zum Bestimmen 
der ersten Punktzahl unter Verwendung von 
mindestens entweder einem Hidden-Markov­
Modell, einem Gaur..schen Mischverteilungs-
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modell, Energien in mehreren Spektralbandern 
oder Signal-Rausch-Verhaltnissen in mehreren 
Spektralbandern konfiguriert ist; und 
das Weckworterkennungsmodul fernerzum Be­
stimmen der zweiten Punktzahl unter Verwen- 5 

dung von mindestens entweder einem Anwen­
dungsverarbeitungsmodul, einem Hidden-Mar­
kov-Model! oder einem Gaul1schen Mischver­
teilungsmodell konfiguriert ist. 

15. Gerat nach einem der Anspruche 12 bis 14, wobei 
das Weckworterkennungsmodul zu Folgendem kon­
figuriert ist: 

Veranlassen der Deaktivierung des Audioer­
kennungsmoduls mindestens teilweise basie­
rend auf der ersten Punktzahl; und 
Veranlassen der Deaktivierung des Spracher­
kennungsmoduls mindestens teilweise basie­
rend auf der zweiten Punktzahl. 

Revend ications 

10 

15 

20 

3. 

4. 

5. 

le premier module comprend un processeur qui 
est commutable entre un etata basse puissance 
et un etat a haute puissance ; et 
le processeur effectue !'operation uniquement 
quand ii se trouve dans l'etat a haute puissance. 

Procede mis en oeuvre par ordinateur de la reven-
dication2, dans lequel !'activation du premier module 
comprend la commutation du processeur de l'etat a 
basse puissance a l'etat a haute puissance. 

Procede mis en oeuvre par ordinateur de la reven-
dication 2 ou la revendication 3, comprenant en outre 
la desactivation du premier module, la desactivation 
du premier module comprenant la commutation du 
processeur de l'etape a haute puissance a l'etat a 
basse puissance. 

Procede mis en oeuvre par ordinateur de l'une quel-
conque des revendications 2 a 4, dans lequel le pro-
cesseur comprend un processeur de signal numeri-
que eUou un microprocesseur. 

6. Procede mis en oeuvre par ordinateur de l'une quel-
1. Procede mis en oeuvre par ordinateur pour le tone- 25 conque des revendications 1 a 5, dans lequel l'ope-

tionnement d'un premier dispositif informatique 
(202), le procede comprenant les etapes suivantes : 

recevoir une entree audio ; 

ration comprend en outre la reception de resultats 
de reconnaissance de la parole provenant d'un 
deuxieme dispositif informatique. 

determiner une ou plusieurs valeurs provenant 30 7. Procede mis en oeuvre par ordinateur de la reven-
de l'entree audio, la ou les valeurs comprenant 
au mains un element parmi : 

une premiere valeur indiquant un niveau 
d'energie de l'entree audio ; ou 35 

une deuxieme valeur indiquant une proba-
bilite que l'entree audio comprenne de la 
parole; 

activer un premier module (110, 112; 202) du 40 

premier dispositif informatique au mo ins en par-
tie en fonction de la ou des valeurs ; 
effectuer une operation, par le premier module, 
!'operation comprenant les etapes suivantes : 

dication 6 comprenant en outre : 

!'activation d'un deuxieme module du premier 
dispositif informatique au mains en partie en 
fonction de la ou des valeurs, le deuxieme mo­
dule etant configure pour mettre en oeuvre une 
application de reconnaissance de la parole ; et 
le traitement des resultats de reconnaissance 
de la parole avec !'application de reconnaissan­
ce de la 

8. Dispositif (200) comprenant : 

un premier processeur (106, 108) configure 
45 pour: 

determiner que l'entree audio comprend un 
mot d'activation et provoquer !'activation 
d'un module d'interface reseau (206) en re­
ponse a la determination que l'entree audio 
comprend un mot d'activation ; et 50 

provoquer la transmission d'au mains une 
partie de l'entree audio a un deuxieme dis­
positif informatique par le biais du module 
d'interface reseau active. 

2. Procede mis en oeuvre par ordinateur de la reven­
dication 1, dans lequel: 

55 

17 

determiner une ou plusieurs valeurs, la ou 
les valeurs comprenant une premiere va­
leur indiquant un niveau d'energie d'une en­
tree audio eUou une deuxieme valeur indi­
quant une probabilite que l'entree audio 
comprenne de la parole ; et 
provoquer !'activation d'un deuxieme pro­
cesseur au mains en partie en fonction de 
la ou des valeurs ; 

le deuxieme processeur (110, 112 ; 202) confi­
gure pour effectuer une operation, !'operation 
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9. 

10. 

11. 

comprenant les etapes suivantes : 

determiner que l'entree audio comprend un 
mot d'activation et provoquer !'activation 
d'un module d'interface reseau (206) en re- 5 

ponse a la determination que l'entree audio 
comprend un mot d'activation ; et 
provoquer la transmission d'au mains une 
partie de l'entree audio a un deuxieme dis­
positif par le biais du module d'interface re- 10 

seau active. 

Dispositif de la revendication 8, dans lequel le pre-
mier processeur com prend un processeur de signal 
numerique et/ou un microprocesseur. 15 

Dispositif de la revendication 8 ou la revendication 
9, comprenant en outre un module de memoire tam-
pon configure pour stocker l'entree audio. 

20 

Dispositif de l'une quelconque des revendications 8 
a 10, comprenant en outre un module d'entree audio 
en communication avec le premier processeur, le 
module d'entree audio etant configure pour obtenir 
l'entree audio. 25 

12. Dispositif de l'une quelconque des revendications 8 
a 11, dans lequel : 

13. 

14. 

la premiere valeur comprend un volume de l'en- 30 

tree audio; 
la deuxieme valeur comprend un premier score ; 
et 

la determination que l'entree audio comprend un mot 
d'activation comprend la determination que l'entree 
audio comprend un motd'activation au moins en par-
tie en fonction de la determination d'un deuxieme 
score indiquant une probabilite que l'entree audio 
comprenne un mot d'activation. 

Dispositif de la revendication 12, dans lequel le pre-
mier processeur comprend un module de detection 
audio et un module de detection de la parole, et dans 
lequel le deuxieme processeurcomprend un module 
de reconnaissance de mot d'activation. 

Dispositif de la revendication 12 ou la revendication 
13, dans lequel : 

le module de detection de la parole est configure 
pour determiner le premier score en utilisant au 
mains un element parmi un modele de Markov 
cache, un modele de melange gaussien, des 
energies dans une pluralite de bandes spectra-
les, ou des rapports signal/bruit dans une plu-
ralite de bandes spectrales ; et 
le module de reconnaissance de mot d'activa-

35 

40 

45 

50 

55 

18 

tion est en outre configure pour determiner le 
deuxieme score en utilisant au mains un ele­
ment parmi un module de traitement d"applica­
tion, un modele de Markov cache, et un modele 
de melange gaussien. 

15. Dispositif de rune quelconque des revendications 
12 a 14, dans lequel le module de reconnaissance 
de mot d'activation est configure : 

pour provoquer la desactivation du module de 
detection audio au moins en partie en fonction 
du premier score ; et 
pour provoquer la desactivation du module de 
detection de la parole au mains en partie en 
fonction du deuxieme score. 
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1. The present application is being examined under the pre-AIA 

first to invent provisions. 

Response to Arguments 

2. Applicant's arguments filed 10/02/2017 have been fully 

considered but they are moot because the claims have been 

amended with new limitations, and the argued features are not 

persuasive for the following reasons. 

With respect to the arguments regarding to the new amended 

claim features for the independent claims 1 and 15 that neither 

Freeman nor Mozer disclose or suggest the recited limitations, 

i.e., "perform, while in the low power mode, at least one 

processing stage on the acoustic input to detect whether the 

acoustic input includes an explicit voice trigger, the at least 

one processing stage, upon detecting that the acoustic input 

includes the explicit voice trigger, transmitting at least 

a portion of the acoustic input to at least one server via a 

network for processing by the at least one server to recognize a 

voice command included in the acoustic input." 

The examiner respectfully disagrees because Mozer teaches 

"perform, while in the low power mode, at least one processing 
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stage on the acoustic input to detect whether the acoustic input 

includes an explicit voice trigger, the at least one 

processing stage, upon detecting that the acoustic input 

includes the explicit voice trigger, transmitting at least 

a portion of the acoustic input to at least one server via a 

network for processing by the at least one server to recognize a 

voice command included in the acoustic input" (Mozer, 

Paragraph(s) [33], [35]-[36]: stage 1 recognizer at low power 

operation mode detects acoustic input signals using triggered 

keywords; Figures lB, 9, Paragraph(s) [31], [38], [56]: stage 1 

recognizer activate or transmit or communicate with stage 2 

recognizer as a server to further process the triggered keywords 

in the acoustic input signals). 

Therefore, Mozer teaches and discloses the argued features, 

i.e., "perform, while in the low power mode, at least one 

processing stage on the acoustic input to detect whether the 

acoustic input includes an explicit voice trigger, the at least 

one processing stage, upon detecting that the acoustic input 

includes the explicit voice trigger, transmitting at least 

a portion of the acoustic input to at least one server via a 

network for processing by the at least one server to recognize a 

voice command included in the acoustic input". 
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3. The nonstatutory double patenting rejection is based on a 

judicially created doctrine grounded in public policy (a policy 

reflected in the statute) so as to prevent the unjustified or 

improper timewise extension of the "right to exclude" granted by 

a patent and to prevent possible harassment by multiple 

assignees. A nonstatutory double patenting rejection is 

appropriate where the conflicting claims are not identical, but 

at least one examined application claim is not patentably 

distinct from the reference claim(s) because the examined 

application claim is either anticipated by, or would have been 

obvious over, the reference claim(s). See, e.g., In re Berg, 140 

F. 3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 

F. 3d 10 4 6, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 

F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 

F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 

164 USPQ 619 (CCPA 1970); In re Thorington, 418 F.2d 528, 163 

USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 

CFR 1.321(c) or 1.321(d) may be used to overcome an actual or 

provisional rejection based on nonstatutory double patenting 

provided the reference application or patent either is shown to 

be commonly owned with the examined application, or claims an 
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invention made as a result of activities undertaken within the 

scope of a joint research agreement. See MPEP § 717.02 for 

applications subject to examination under the first inventor to 

file provisions of the AIA as explained in MPEP § 2159. See 

MPEP §§ 706.02(1) (1) - 706.02(1) (3) for applications not 

subject to examination under the first inventor to file 

provisions of the AIA. A terminal disclaimer must be signed in 

compliance with 37 CFR 1.321(b). 

The USPTO Internet website contains terminal disclaimer 

forms which may be used. Please visit 

www.uspto.gov/patent/patents-forms. The filing date of the 

application in which the form is filed determines what form 

(e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or PTO/AIA/26) should 

be used. A web-based eTerminal Disclaimer may be filled out 

completely online using web-screens. An eTerminal Disclaimer 

that meets all requirements is auto-processed and approved 

immediately upon submission. For more information about 

eTerminal Disclaimers, refer to 

www.uspto.gov/patents/process/file/efs/guidance/eTD-info-I.jsp. 

4. Claim 1 is rejected on the ground of nonstatutory double 

patenting as being unpatentable over claims 1 and 5 of U.S. 

Patent No. 9,361,885. Although the claims at issue are not 

identical, they are not patentably distinct from each other 
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because claims 1 and 5 of the U.S. Patent No. 9,361,885 reflects 

the recited limitations of claim 1 of the current application as 

in the following comparison. 

Claim 1 (The Patent No. 9,361,885), A method of monitoring 

an acoustic environment of a mobile device for voice commands 

when the mobile device is operating in an idle mode, the mobile 

device having a first processor and a second processor, the 

method comprising: 

receiving acoustic input while the mobile device is 

operating in the idle mode; 

performing at least one first processing stage on the 

acoustic input using the first processor, prior to engaging the 

second processor to process the acoustic input, to evaluate 

whether the acoustic input includes a voice command; 

performing at least one second processing stage on the 

acoustic input using the second processor to evaluate whether 

the acoustic input includes a voice command if further 

processing is needed to determine whether the acoustic input 

includes a voice command; 

wherein performing the at least one first processing stage 

or the at least one second processing stage includes, while the 

mobile device is operating in the idle mode, transmitting at 

least a portion of the acoustic input to at least one server via 
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a network for processing by the at least one server at least to 

evaluate whether the acoustic input includes a voice command; 

and 

initiating responding to the voice command when either the 

at least one first processing stage or the at least one second 

processing stage determines that the acoustic input includes a 

voice command. 

Claim 5 (The Patent No. 9,361,885), The method of claim 1, 

wherein performing the at least one first processing stage 

comprises performing limited vocabulary automatic speech 

recognition on the acoustic input to detect whether the acoustic 

input includes an explicit voice trigger. 

Claim 1 (The Current Application), A mobile device 

comprising: 

at least one input configured to receive acoustic input 

from an environment of the mobile device while the mobile device 

is operating in a low power mode; and 

at least one processor configured to perform, while in the 

low power mode, at least one processing stage on the acoustic 

input to evaluate whether the acoustic input includes a voice 

command, 
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the at least one processing stage including transmitting at 

least a portion of the acoustic input to at least one server via 

a network for processing by the at least one server at least to 

evaluate whether the acoustic input includes a voice command, 

wherein the mobile device is configured to initiate 

responding to the voice command when the at least one processing 

stage determines that the acoustic input includes a voice 

command. 

Correction is required. 

Claim Rejections - 35 USC§ 103 

5. In the event the determination of the status of the application 

as subject to AIA 35 U.S.C. 102 and 103 (or as subject to pre-AIA 35 

U.S.C. 102 and 103) is incorrect, any correction of the statutory 

basis for the rejection will not be considered a new ground of 

rejection if the prior art relied upon, and the rationale supporting 

the rejection, would be the same under either status. 

6. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which 

forms the basis for all obviousness rejections set forth in this 

Office action: 

(a) A patent may not be obtained though the invention is not 
identically disclosed or described as set forth in section 102, if 
the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have 
been obvious at the time the invention was made to a person having 
ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the 
invention was made. 
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7. This application currently names joint inventors. In considering 

patentability of the claims under pre-AIA 35 U.S.C. 103(a), the 

examiner presumes that the subject matter of the various claims was 

commonly owned at the time any inventions covered therein were made 

absent any evidence to the contrary. Applicant is advised of the 

obligation under 37 CFR 1.56 to point out the inventor and invention 

dates of each claim that was not commonly owned at the time a later 

invention was made in order for the examiner to consider the 

applicability of pre-AIA 35 U.S.C. 103(c) and potential pre-AIA 35 

U.S.C. 102(e), (f) or (g) prior art under pre-AIA 35 U.S.C. 103(a). 

8. Claims 1-12 and 15-19 are rejected under pre-AIA 35 U.S.C. 

103(a) as being unpatentable over Freeman et al. (U.S. Patent 

No. 8,977,255) and further in view of Mozer (U.S. Patent 

Publication No. 20103/0080167). 

Regarding claim 1, (Currently Amended) Freeman teaches a 

device (Freeman, the Abstract, Figure 1), comprising: 

at least one input configured to receive acoustic input 

from an environment of the device while the device is operating 

in a low power mode (Freeman, Figure 3, voice input, Figure 5, 

box 504); and 
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at least one processor configured to perform, while in the 

low power mode, at least one processing stage on the acoustic 

input (Freeman, Figure 4, box 408; Figure 5, boxes 504, 508, 

510, 512), 

wherein the device is configured to respond to the voice 

command (Freeman, Figure 4, boxes 408, 410; Figure 5, boxes 516, 

520). 

Freeman does not teach "detect whether the acoustic input 

includes an explicit voice trigger, the at least one 

processing stage, upon detecting that the acoustic input 

includes the explicit voice trigger, transmitting at least 

a portion of the acoustic input to at least one server via a 

network for processing by the at least one server to recognize a 

voice command included in the acoustic input" and "voice 

commands recognized by the at least one server". 

Mozer teaches detect whether the acoustic input includes an 

explicit voice trigger, the at least one processing stage, upon 

detecting that the acoustic input includes the explicit voice 

trigger, transmitting at least a portion of the acoustic input 

to at least one server via a network for processing by the at 

least one server to recognize a voice command included in the 
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acoustic input" and "voice commands recognized by the at least 

one server" (Mozer, Paragraph ( s) [ 33], [ 35] - [ 36]: stage 1 

recognizer at low power operation mode detects acoustic input 

signals using triggered keywords; Figures lB, 9, Paragraph(s) 

[31], [38], [56]: stage 1 recognizer activate or transmit or 

communicate with stage 2 recognizer as a server to further 

process the triggered keywords in the acoustic input signals). 

Therefore, it would have been obvious to a person of 

ordinary skill in the art before the invention was made to 

modify Freeman by incorporating teachings of Mozer, system and 

method for speech recognition wherein the speech queries and 

commands are recognized from the acoustic input signals by 

multi-staged process and one of the multi-staged process could 

be done via a different remote device such as a server, thus 

providing improvement accuracy for the speech recognizing 

process of acoustic input signals. 

Regarding claim 15, (Currently Amended) Freeman teaches at 

least one non-transitory computer readable medium storing 

instructions that, when executed on at least one processor, 

perform a method of monitoring an acoustic environment of a 

device to receive acoustic input from the environment of the 

device while the device is operating in a low power mode 

Petitioner Exhibit 1004, Page 250 of 1052



Application/Control Number: 15/238,238 

Art Unit: 2644 

(Freeman, the Abstract, Figure 1, Col. 1 Lines 60-65), the 

method comprising: 

Page 12 

performing, while in the low power mode, at least one 

processing stage on the acoustic input (Freeman, Figure 4, box 

408; Figure 5, boxes 504, 508, 510, 512); and 

responding to voice commands (Freeman, Figure 4, boxes 408, 

410; Figure 5, boxes 516, 520). 

Freeman does not teach "detect whether the acoustic input 

includes an explicit voice trigger, the at least one 

processing stage, upon detecting that the acoustic input 

includes the explicit voice trigger, transmitting at least 

a portion of the acoustic input to at least one server via a 

network for processing by the at least one server to recognize a 

voice command included in the acoustic input" and "voice 

commands recognized by the at least one server". 

Mozer teaches detect whether the acoustic input includes an 

explicit voice trigger, the at least one processing stage, upon 

detecting that the acoustic input includes the explicit voice 

trigger, transmitting at least a portion of the acoustic input 

to at least one server via a network for processing by the at 

least one server to recognize a voice command included in the 
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acoustic input" and "voice commands recognized by the at least 

one server" (Mozer, Paragraph ( s) [ 33], [ 35] - [ 36]: stage 1 

recognizer at low power operation mode detects acoustic input 

signals using triggered keywords; Figures lB, 9, Paragraph(s) 

[31], [38], [56]: stage 1 recognizer activate or transmit or 

communicate with stage 2 recognizer as a server to further 

process the triggered keywords in the acoustic input signals). 

Therefore, it would have been obvious to a person of 

ordinary skill in the art before the invention was made to 

modify Freeman by incorporating teachings of Mozer, system and 

method for speech recognition wherein the speech queries and 

commands are recognized from the acoustic input signals by 

multi-staged process and one of the multi-staged process could 

be done via a different remote device such as a server, thus 

providing improvement accuracy for the speech recognizing 

process of acoustic input signals. 

Regarding claim 2, (Currently Amended) Freeman, as modified 

by Mozer, teaches the device of claim 1, wherein the at least 

one processor comprises a first processor configured to perform 

at least one first processing stage and a second processor 

configured to perform at least one second processing stage 
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(Freeman, Figure 4, box 408; Figure 5, boxes 504, 508, 510, 512; 

and Mozer, Figure lB, Paragraph (s) [31]-[32], [36]). 

Regarding claim 3, (Currently Amended) Freeman, as modified 

by Mozer, teaches the device of claim 2, wherein the first 

processor is configured to perform at least one first processing 

stage prior to the second processor being engaged to perform at 

least one second processing stage (Freeman, Figure 4, box 408; 

Figure 5, boxes 504, 508, 510, 512; and Mozer, Figure lB, 

Paragraph (s) [31]-[32], [36]). 

Regarding claim 4, (Currently Amended) Freeman, as modified 

by Mozer, teaches the device of claim 3, wherein the first 

processor is a digital signal processor configured to operate at 

a lower power than the second processor (Mozer, Figure lB, 

Paragraph (s) [31]-[32], [36]). 

Regarding claim 5, (Currently Amended) Freeman, as modified 

by Mozer, teaches the device of claim 4, wherein the first 

processor is configured to perform at least one voice activity 

detection processing stage including spectral analysis on the 

acoustic input to evaluate whether the spectrum of the acoustic 

input is indicative of voice activity, periodicity analysis to 

evaluate whether the signal periodicity is indicative of voice 
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activity and/or phone loop analysis to evaluate whether the 

acoustic input includes speech (Freeman, Col. 4 Lines 45-62, 

Col. 5 Lines 13-33). 

Regarding claim 6, (Currently Amended) Freeman, as modified 

by Mozer, teaches the device of claim 4, wherein the first 

processor is configured to perform limited vocabulary automatic 

speech recognition on the acoustic input to detect whether the 

acoustic input includes the explicit voice trigger (Mozer, 

Paragraph(s) [33]). 

Regarding claim 7, (Currently Amended) Freeman, as modified 

by Mozer, teaches the device of claim 4, wherein the second 

processor is configured to perform automatic speech recognition 

on the acoustic input, at least one classification processing 

stage and/or at least one natural language processing stage to 

understand the meaning of the voice command (Mozer, Paragraph(s) 

[ 36]) . 

Regarding claim 8, (Currently Amended) Freeman, as modified 

by Mozer, teaches the device of claim 7, wherein the second 

processor is configured to perform limited vocabulary automatic 

speech recognition on the acoustic input to detect whether the 
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Regarding claim 9, (Currently Amended) Freeman, as modified 

by Mozer, teaches the device of claim 7, wherein the device is 

further configured to provide, prior to activating the second 

processor or turning on a display of the device, at least one 

indication to the user to confirm that the acoustic input was 

received and is being processed (Mozer, Paragraph (s) [26]-[28], 

[46]-[47]). 

Regarding claim 10, (Currently Amended) Freeman, as 

modified by Mozer, teaches the mobile device of claim 3, wherein 

the device is further configured to transition to an active mode 

to respond to the voice command when either the at least one 

first processing stage or the at least one second processing 

stage determines that the acoustic input includes a voice 

command (Freeman, Figure 5, boxes 512). 

Regarding claim 11, (Currently Amended) Freeman, as 

modified by Mozer, teaches the device of claim 1, wherein at 

least one task specified by the voice command is performed with 

the device remaining in the idle mode (Freeman, Figure 5, boxes 

506, 508, 510). 
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modified by Mozer, teaches the device of claim 1, wherein the 

device is further configured to perform one or more default 

actions when a specific task could not be ascertained from the 

acoustic input (Freeman, Figure 5, box 506). 

Regarding claim 16, (Original) Freeman, as modified by 

Mozer, teaches the at least one non-transitory computer readable 

medium of claim 16, wherein the first processor is configured to 

perform at least one first processing stage prior to the second 

processor being engaged to perform at least one second 

processing stage (Mozer, Figure lB, Paragraph (s) [31]-[33], 

[ 36]) . 

Regarding claim 1 7, (Currently Amended) Freeman, as 

modified by Mozer, teaches the at least one non-transitory 

computer readable medium of claim 15, further comprising 

performing limited vocabulary automatic speech recognition on 

the acoustic input to detect whether the acoustic input includes 

the explicit voice trigger (Mozer, Paragraph (s) [33]). 

Regarding claim 18, (Original) Freeman, as modified by 

Mozer, teaches the at least one non-transitory computer readable 

medium of claim 15, further comprising providing, while in the 
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low power mode, at least one indication to the user to confirm 

that the acoustic input was received and is being processed 

(Freeman, Figure 5, boxes 504, 506, 508). 

Regarding claim 19, (Currently Amended) Freeman, as 

modified by Mozer, teaches the at least one non-transitory 

computer readable medium of claim 15, further comprising 

performing at least one task specified by the voice command with 

the device remaining in the idle mode (Freeman, Figure 5, boxes 

506, 508, 510). 

9. Claims 13, 14 and 20 are rejected under pre-AIA 35 U.S.C. 

103(a) as being unpatentable over Freeman et al. (U.S. Patent 

No. 8,977,255) and further in views of Mozer (U.S. Patent 

Publication No. 20103/0080167) and LeBeau et al. (U.S. Patent 

Publication No. 2012/0034904). 

Regarding claim 13, (Currently Amended) Freeman, as 

modified by Mozer, does not teach the device of claim 3, wherein 

performing the at least one first processing stage comprises 

evaluating at least one contextual cue selected from a group 

consisting of: time of day, motion of the device, location of 

the mobile device, an occurrence of an event on the device, 
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recent activity on the mobile device, and state of a battery 

powering the device. 

LeBeau teaches "performing the at least one first 

processing stage comprises evaluating at least one contextual 

cue selected from a group consisting of: time of day, motion of 

the mobile device, location of the device, an occurrence of an 

event on the device, recent activity on the device, and state of 

a battery powering the device." (LeBeau, Figure lB, 140, 

Paragraph (s) [41]-[43]). 

Therefore, it would have been obvious to a person of 

ordinary skill in the art before the invention was made to 

modify Freeman and Mozer, by incorporating teachings of LeBeau, 

system and method for monitoring ambient sounds for voice input 

of mobile device with further advantage of consideration of the 

context associated with the mobile device such as current 

location of the device, date and time, schedule, power source, 

etc., thus providing an improvement in recognizing of ambient 

sounds for voice input around the device with automatic and 

intelligent determination the device context associated with the 

device rather waiting for explicit direction from the user of 

the device for beginning monitoring for the voice input from the 

ambient sounds. 
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modified by Mozer, does not teach the device of claim 3, wherein 

performing the at least one second processing stage comprises 

evaluating at least one contextual cue selected from a group 

consisting of: time of day, motion of the device, location of 

the device, an occurrence of an event on the device, recent 

activity on the device, and state of a battery powering the 

device. 

LeBeau teaches "performing the at least one first 

processing stage comprises evaluating at least one contextual 

cue selected from a group consisting of: time of day, motion of 

the device, location of the device, an occurrence of an event on 

the device, recent activity on the device, and state of a 

battery powering the device." (LeBeau, Figure lB, 140, 

Paragraph (s) [41]-[43]). 

Therefore, it would have been obvious to a person of 

ordinary skill in the art before the invention was made to 

modify Freeman and Mozer, by incorporating teachings of LeBeau, 

system and method for monitoring ambient sounds for voice input 

of mobile device with further advantage of consideration of the 

context associated with the mobile device such as current 

location of the device, date and time, schedule, power source, 
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etc., thus providing an improvement in recognizing of ambient 

sounds for voice input around the device with automatic and 

intelligent determination the device context associated with the 

device rather waiting for explicit direction from the user of 

the device for beginning monitoring for the voice input from the 

ambient sounds. 

Regarding claim 2 0, (Currently Amended) Freeman, as 

modified by Mozer, does not teach the at least one non-

transitory computer readable medium of claim 15, further 

comprising evaluating, while in the low power mode, at least one 

contextual cue selected from a group consisting of: time of day, 

motion of the device, location of the device, an occurrence of 

an event on the device, recent activity on the device, and state 

of a battery powering the device. 

LeBeau teaches "performing the at least one first 

processing stage comprises evaluating at least one contextual 

cue selected from a group consisting of: time of day, motion of 

the device, location of the device, an occurrence of an event on 

the device, recent activity on the device, and state of a 

battery powering the device." (LeBeau, Figure lB, 140, 

Paragraph (s) [41]-[43]). 
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Therefore, it would have been obvious to a person of 

ordinary skill in the art before the invention was made to 

modify Freeman and Mozer, by incorporating teachings of LeBeau, 

system and method for monitoring ambient sounds for voice input 

of mobile device with further advantage of consideration of the 

context associated with the mobile device such as current 

location of the device, date and time, schedule, power source, 

etc., thus providing an improvement in recognizing of ambient 

sounds for voice input around the device with automatic and 

intelligent determination the device context associated with the 

device rather waiting for explicit direction from the user of 

the device for beginning monitoring for the voice input from the 

ambient sounds. 

Conclusion 

Any inquiry concerning this communication or earlier 

communications from the examiner should be directed to HUY C. HO 

whose telephone number is (571)270-1108. The examiner can 

normally be reached on Monday - Friday, 8:00 a.m. - 5:00 p.m., 

EST. 

Examiner interviews are available via telephone, in-person, 

and video conferencing using a USPTO supplied web-based 
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encouraged to use the USPTO Automated Interview Request (AIR) at 

http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are 

unsuccessful, the examiner's supervisor, Kathy Wang-Hurst can be 

reached on 571-270-5371. The fax phone number for the 

organization where this application or proceeding is assigned is 

571-273-8300. 

Information regarding the status of an application may be 

obtained from the Patent Application Information Retrieval 

(PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status 

information for unpublished applications is available through 

Private PAIR only. For more information about the PAIR system, 

see http://pair-direct.uspto.gov. Should you have questions on 

access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or 

access to the automated information system, call 800-786-9199 

(IN USA OR CANADA) or 571-272-1000. 

/HUY CHO/ 
Primary Examiner, Art Unit 2644 
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APPLICATION NO.: 15/238,238 ATTY. DOCKET NO.: N0484. 71090US04 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: August 16, 2016 CONFIRMATION NO.: 5864 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: William F. Ganong 

Sheet 

Examiner's 
Initials# 

Examiner's 
Initials# 

Examiner's 
Initials# 

I 1 

Cite 
No. 

Cite 
No. 

Cite 
No 

GROUP ART UNIT: 2644 EXAMINER: Huy C. Ho I of I 1 

U.S. PATENT DOCUMENTS 

U.S. Patent Document 
Name of Patentee or Applicant of Cited 

Date of Publication or Issue 

Kind Document 
of Cited Document 

Number 
Code MM-DD-YYYY 

2003-0216909 Al Davis et al. 11-20-2003 

FOREIGN PATENT DOCUMENTS 
Foreign Patent Document Date of 

Office/ Kind 
Name of Patentee or Applicant of Cited Publication of 

Number Document Cited Document 
Country Code MM-DD-YYYY 

CN 105009204 A Amazon Tech Inc. 10-28-2015 
EP 2932500 Bl Amazon Tech Inc. 02-15-2017 

OTHER ART- NON PATENT LITERATURE DOCUMENTS 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 
(book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, 

cit and/or count where ublished. 

Chinese Office Action and Translation thereof for Chinese Application No. 201480013903.1 dated 
July 28, 2017 (N0484.71090CN00). 

Translation 
(YIN) 

Y-abstract 
only 

Translation 
(YIN) 

y 

[NOTE - No copies of U.S. p ts, published U.S. patent applications, or pending, unpublished patent applications stored in the USPTO' s Image File Wrapper (IFW) system, 
are included. See 37 CFR § 1.98 an 70G163. Copies of all other patent(s), publication(s), unpublished, pending U.S. patent applications, or other information listed are 
provided as required by 37 CFR § 1.98 un 1) such copies were provided in an IDS in an earlier application that complies with 37 CFR § 1.98, and 2) the earlier application is 
relied upon for an earlier filing date under 35 U. . § 120.] 

EXAMINER: DATE CONSIDERED: 

/HUY CHO/ 01/10/2018 

# EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not considered. 
Include copy of this form with next communication to Applicant. 

5675651.1 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /H.C.H/ 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

15/238,238 08/16/2016 

91337 7590 03/14/2018 

Nuance Communications, Inc. 
c/o Wolf, Greenfield & Sacks, P.C. 
600 Atlantic A venue 
Boston, MA 02210-2206 

FIRST NAMED INVENTOR 

William F. Ganong III 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

N0484.71090US04 5864 

EXAMINER 

HO,HUYC 

ART UNIT PAPER NUMBER 

2644 

NOTIFICATION DATE DELIVERY MODE 

03/14/2018 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

Patents_ eOfficeAction @wolfgreenfield.com 
N0484_eOfficeAction@WolfGreenfield.com 
IP.Inbox@nuance.com 

PTOL-90A (Rev. 04/07) 
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Applicant-Initiated Interview Summary 

Application No. 

15/238,238 

Examiner 

HUY C. HO 

All participants (applicant, applicant's representative, PTO personnel): 

Applicant(s) 

GANONG ET AL. 

Art Unit 

2644 

(1) HUY C. HO. (3)MARC JOHANNES (Reg. No. 64,978). 

(2) THOMAS S. CHLEBECK (Reg. No. 70,616). 

Date of Interview: 03/09/2018. 

Type: ~ Telephonic O Video Conference 
0 Personal [copy given to: 0 applicant 

Exhibit shown or demonstration conducted: 0 Yes 
If Yes, brief description: NIA. 

(4) __ . 

0 applicant's representative] 

~No. 

Issues Discussed 01 01 0112 01 02 ~1 03 ~Others 
(For each of the checked box( es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: 1-

ldentification of prior art discussed: Mozer. 

Substance of Interview 
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

Discussions for claim 1 with respect to a proposed amended features. i.e .. wherein the explicit voice trigger is a specific 
and predetermined word or phrase that. when detected. is sufficient to engage the device. over the prior art reference 
Mozer. However. no agreement was reached at this time. 

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP 
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or 
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the 
interview 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the 
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

0 Attachment 

/HUY CHO/ 
Primary Examiner, Art Unit 2644 

U.S. Patent and Trademark Office 

PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20180309 
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Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in§§ 1.111, 1.135. (35 U.S.C. 132) 

37 CFR §1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to 
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the 
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other 
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 
-Application Number (Series Code and Serial Number) 
- Name of applicant 
- Name of examiner 
- Date of interview 
- Type of interview (telephonic, video-conference, or personal) 
-Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
-An indication whether or not an exhibit was shown or a demonstration conducted 
-An identification of the specific prior art discussed 
- An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 

attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview 
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted, 
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 

Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by 

the examiner. 
Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 

accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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Docket No.: N0484.71090US04 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: 
Application No.: 
Confirmation No.: 
Filed: 
For: 

Examiner: 
Art Unit: 

William F. Ganong, III 
15/238,238 
5864 
August 16, 2016 
METHODS AND APPARATUS FOR DETECTING A VOICE 
COMMAND 
H.C.Ho 
2644 

Certificate of Electronic Filing under 37 CFR §1.8 
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic filing 
system in accordance with 37 C.F.R. § 1.6(a)(4). 

Dated: April 18, 2018 Electronic Signature for: /Trish McDonald/ 

RESPONSE AFTER FINAL ACTION UNDER 37 C.F.R. § 1.116 

Mail Stop AF 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

INTRODUCTORY COMMENTS 

In response to the Final Office Action dated January 18, 2018, please enter the following in 

the above-identified U.S. patent application: 

Amendments to the Claims are reflected in the listing of claims which begins on page 2 of 

this paper. 

Remarks/Arguments begin on page 6 of this paper. 

6036264.5 
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Doc Code: A.NE.AFCP 
Document Description: After Final Consideration Pilot Program Request 

PTO/SB/434 (05-13) 

CERTIFICATION AND REQUEST FOR CONSIDERATION UNDER THE 
AFTER FINAL CONSIDERATION PILOT PROGRAM 2.0 

Practitioner Docket No.: 

!

Application No.: !Filing Date: 
N0484.71090US04 15/238,238-Conf. #5864 August 16, 2016 

First Named Inventor: 

I
Title: METHODS AND APPARATUS FOR DETECTING A VOICE 

William F. Ganong, III COMMAND 

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS CONSIDERATION UNDER THE AFTER FINAL 
CONSIDERATION PILOT PROGRAM 2.0 (AFCP 2.0) OF THE ACCOMPANYING RESPONSE UNDER 37 CFR 1.116. 

1. The above-identified application is (i) an original utility, plant, or design nonprovisional application filed under 
35 U.S.C. 111 (a) [a continuing application (e.g., a continuation or divisional application) is filed under 35 U.S.C. 111 (a) and 
is eligible under (i)], or (ii) an international application that has entered the national stage in compliance with 35 U.S.C. 
371(c). 

2. The above-identified application contains an outstanding final rejection. 

3. Submitted herewith is a response under 37 CFR 1.116 to the outstanding final rejection. The response includes an 
amendment to at least one independent claim, and the amendment does not broaden the scope of the independent claim in 
any aspect. 

4. This certification and request for consideration under AFCP 2.0 is the only AFCP 2.0 certification and request filed in 
response to the outstanding final rejection. 

5. Applicant is willing and available to participate in any interview requested by the examiner concerning the present response. 

6. This certification and request is being filed electronically using the Office's electronic filing system (EFS-Web). 

7. Any fees that would be necessary consistent with current practice concerning responses after final rejection under 37 CFR 
1.116, e.g., extension of time fees, are being concurrently filed herewith. [There is no additional fee required to request 
consideration under AFCP 2.0.] 

8. By filing this certification and request, applicant acknowledges the following: 

• Reissue applications and reexamination proceedings are not eligible to participate in AFCP 2.0. 
• The examiner will verify that the AFCP 2.0 submission is compliant, i.e., that the requirements of the program have been met 

(see items 1 to 7 above). For compliant submissions: 

Signature 

Name 
(PrinVTyped) 

o The examiner will review the response under 37 CFR 1.116 to determine if additional search and/or consideration 
(i) is necessitated by the amendment and (ii) could be completed within the time allotted under AFCP 2.0. If 
additional search and/or consideration is required but cannot be completed within the allotted time, the examiner 
will process the submission consistent with current practice concerning responses after final rejection under 
37 CFR 1.116, e.g., by mailing an advisory action. 

o If the examiner determines that the amendment does not necessitate additional search and/or consideration, or if 
the examiner determines that additional search and/or consideration is required and could be completed within the 
allotted time, then the examiner will consider whether the amendment places the application in condition for 
allowance (after completing the additional search and/or consideration, if required). If the examiner determines 
that the amendment does not place the application in condition for allowance, then the examiner will contact the 
applicant and request an interview. 

• The interview will be conducted by the examiner, and if the examiner does not have negotiation 
authority, a primary examiner and/or supervisory patent examiner will also participate. 

• If the applicant declines the interview, or if the interview cannot be scheduled within ten (10) calendar 
days from the date that the examiner first contacts the applicant, then the examiner will proceed 
consistent with current practice concerning responses after final rejection under 37 CFR 1.116. 

/Thomas S. Chlebeck/ 

Thomas S. Chlebeck 

Date 
2018-04-18 

Practitioner 
Registration No. 70,616 

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. Submit 
multiple forms if more than one signature is required, see below*. 

D *Total of forms are submitted. 

Certificate of Electronic Filing under 37 C.F.R. § 1.8 
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic filing 
system in accordance with 37 C.F.R. § 1.6(a)(4). 

Dated: April 18, 2018 Electronic Signature for: /Trish McDonald/ 
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REMARKS 

In response to the Office Action mailed January 18, 2018, Applicant respectfully requests 

reconsideration in view of the amendments and the following remarks. Claims 1-20 were previously 

pending in this application. By this amendment, claims 1 and 15 are amended. No claims are added 

or canceled. As a result, claims 1-20 are pending for examination with claims 1 and 15 being 

independent claims. No new matter has been added. 

Telephone Interview Summary 

The Assignee's representatives, Thomas S. Chlebeck and Marc S. Johannes, thank Examiner 

Ho for his courtesy extended in granting and conducting a telephone interview on March 9, 2018. 

The substance of that interview is summarized herein. 

Assignee's representatives discussed embodiments of the specification and proposed 

amendments included in the enclosed agenda. Assignee's representatives further discussed how the 

proposed claims distinguish over the cited references. In particular, Assignee's representatives 

discussed techniques described in the specification to provide examples of how a device in low 

power mode detects whether acoustic input includes an explicit voice trigger (which is a specific 

word or phrase that, when detected, is sufficient to engage the device (such as "Hello, Dragon")) 

and then transmits at least a portion of the acoustic input to a server to determine if a voice 

command is included (or to recognize the command). 

Assignee's representatives explained that the proposed amendments explicitly recite the 

meaning given to the term "explicit voice trigger" in the specification, which distinguishes the 

keywords described in Mozer because the keywords in Mozer are merely a collection of words that 

the first stage recognizer listens for in a conversation between users that, if a certain number of 

words from a given category are heard, the first stage recognizer takes further action. None of the 

keywords, alone or taken collectively, are a specific word or phrase that, when detected, is sufficient 

to engage the device. During the telephone interview, the Examiner questioned if the "trigger 

word" in CJ{ 23 of Mozer is the same as the claimed "explicit voice trigger." Assignee's 

representatives explained the "trigger word" of Mozer appears to be an explicit voice trigger, but 

pointed out that the "trigger word" in Mozer fails to meet the requirement of independent claims 1 
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and 15 that "the at least one processing stage, upon detecting that the acoustic input includes the 

explicit voice trigger, transmitting at least a portion of the acoustic input to at least one server via a 

network for processing by the at least one server to recognize a voice command included in-the 

acoustic input." 

The Examiner appeared to appreciate the distinctions explained by Assignee's 

representative, but he indicated that he would need to verify that it would overcome the rejection 

based on the Freeman and Mozer references. The Examiner suggested the Assignee's 

representatives submit corresponding amendments under the After Final Consideration Pilot 2.0 

program, which is done herein, with additional amendments. 

Double Patenting Rejection 

The Office Action rejected claim 1 for purportedly claiming the same invention as that of 

claims 1 and 5 of prior U.S. Patent No. 9,361,885. While the Assignee does not agree, a Terminal 

Disclaimer is filed herewith to address the Examiner's concern. Accordingly, withdrawal of this 

rejection is respectfully requested. 

Rejections Under 35 U.S.C. §103 

The Office Action rejects independent claims 1 and 15 under 35 U.S.C. §103(a) as 

purportedly being unpatentable over Freeman (U.S. Patent No. 8,977,255) in view of Mozer (U.S. 

Patent Publication No. 2013/0080167). The Assignee respectfully requests reconsideration. While 

the Assignee believes that the claims, as previously presented, patentably distinguish over the 

alleged combination of Freeman and Mozer, the independent claims are amended herein to recite 

the meaning of the term explicit voice trigger given to this term by the specification. 

As discussed during the telephone interview, claims 1 and 15 are amended herein to address 

the Examiner's concern. In particular, claim 1 is amended to recite that the at least one processor is 

configured to "perform, while in the low power mode, at least one processing stage on the acoustic 

input to detect whether the acoustic input includes an explicit voice trigger, wherein the explicit 

voice trigger is a specific word or phrase that, when detected, is sufficient to engage the device, 

the at least one processing stage, upon detecting that the acoustic input includes the explicit voice 
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trigger, requesting, via a network, that at least one server perform recognition on at least a 

portion of the acoustic input to determine whether the acoustic input includes at least one voice 

command." Claim 15 is amended to recite "performing, while in the low power mode, at least one 

processing stage on the acoustic input to detect whether the acoustic input includes an explicit 

voice trigger, wherein the explicit voice trigger is a specific word or phrase that, when detected, is 

sufficient to engage the device, the at least one processing stage, upon detecting that the acoustic 

input includes the explicit voice trigger, requesting, via a network, that at least one server 

perform recognition on at least a portion of the acoustic input to determine whether the acoustic 

input includes at least one voice command." 

As discussed during the telephone interview, neither Freeman nor Mozer disclose or suggest 

the above quoted limitations in claims 1 and 15, and the above amendments distinguish over the 

alleged combination of Freeman and Mozer. Specifically, Mozer describes a stage 1 recognizer that 

seeks to identify keywords in a conversation and to classify those keywords. Mozer at CJ{ 33, 42-44. 

When enough keywords of the same category are identified, the stage 1 recognizer may signal to the 

stage 2 recognizer to begin performing more sophisticated recognition techniques to assess whether 

the user is discussing a topic to which the system may contribute. Id. These keywords are therefore 

not the same as an "explicit voice trigger," which is recited as being "a specific word or phrase that, 

when detected, is sufficient to engage the device." Specifically, the keywords in Mozer are merely 

words that a conversant uses in a regular conversation, not a specific word or phrase used to engage 

the voice response system. Indeed, the users in Mozer are merely conversing and not trying to 

engage the voice response system. Moreover, none of the keywords are sufficient to engage the 

device. 

During the telephone interview, the Examiner questioned if the "trigger word" in CJ{ 23 of 

Mozer is the same as the claimed "explicit voice trigger ... a specific word or phrase that, when 

detected, is sufficient to engage the device." Assignee's representatives explained the "trigger 

word" of Mozer is arguably an explicit voice trigger, but the "trigger word" in Mozer fails to meet 

the requirement in previously pending independent claims 1 and 15 that "the at least one processing 

stage, upon detecting that the acoustic input includes the explicit voice trigger, transmitting at least a 

portion of the acoustic input to at least one server via a network for processing by the at least one 
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server to recognize a voice command included in-the acoustic input." Therefore, that Mozer 

discloses the "trigger word" in CJ{ 23 has no bearing on whether the combination of Freeman and 

Mozer meets each limitation of claims 1 and 15 because Mozer still fails to disclose requesting, via 

a network, that at least one server perform recognition on at least a portion of the acoustic input 

to determine whether the acoustic input includes at least one voice command upon detecting that 

the acoustic input includes the explicit voice trigger, as required by amended claims 1 and 15. 

Accordingly, the keywords of Mozer are not an "explicit voice trigger" and the system of 

Mozer does not request that at least one server perform recognition on at least a portion of the 

acoustic input upon detecting a trigger word. Thus, the alleged combination of Freeman and Mozer 

fails to disclose or suggest performing "at least one processing stage on the acoustic input to detect 

whether the acoustic input includes an explicit voice trigger, wherein the explicit voice trigger is a 

specific word or phrase that, when detected, is sufficient to engage the device, the at least one 

processing stage, upon detecting that the acoustic input includes the explicit voice trigger, 

requesting, via a network, that at least one server perform recognition on at least a portion of the 

acoustic input to determine whether the acoustic input includes at least one voice command," as 

recited in claims 1 and 15 (emphasis added). Therefore, claims 1 and 15, and each claim that 

depends respectively therefrom, patentably distinguish over the alleged combination and are in 

allowable condition. 

In view of the foregoing, the Assignee respectfully requests withdrawal of the rejections 

under 35 U.S.C. §103. 

General Comments on Dependent Claims 

Because each of the dependent claims depends from a base claim that is believed to be in 

condition for allowance, the Assignee believes that it is unnecessary at this time to argue the further 

distinguishing features of all of the dependent claims. However, the Assignee does not necessarily 

concur with the interpretation of the dependent claims as set forth in the Office Action, nor does the 

Assignee concur that the basis for the rejection of any of the dependent claims is proper. Therefore, 

the Assignee reserves the right to specifically address in the future the further patentability of the 

dependent claims not specifically addressed herein. 
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CONCLUSION 

In view of the foregoing amendments and remarks, reconsideration is respectfully requested. 

This application should now be in condition for allowance; a notice to this effect is respectfully 

requested. If the Examiner believes, after this amendment, that the application is not in condition 

for allowance, the Examiner is requested to call the Applicant's attorney at the telephone number 

listed below. 

If this response is not considered timely filed and if a request for an extension of time is 

otherwise absent, Applicant hereby requests any necessary extension of time. Applicant believes no 

fee is due with this response. However, if a fee is due, please charge our Deposit Account No. 

23/2825 under Docket No. N0484.71090US04 from which the undersigned is authorized to draw. 

Dated: 2018-04-18 
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Respectfully submitted, 

By /Thomas S. Chlebeck/ 
Thomas S. Chlebeck 
Registration No.: 70,616 
Marc S. Johannes 
Registration No.: 64,978 
WOLF, GREENFIELD & SACKS, P.C. 
600 Atlantic A venue 
Boston, Massachusetts 02210-2206 
617.646.8000 

Petitioner Exhibit 1004, Page 283 of 1052



Application No.: 15/238,238 2 Docket No.: N0484.71090US04 
After Final Office Action of January 18, 2018 

AMENDMENTS TO THE CLAIMS 

Please replace all prior versions, and listings, of claims in the application with the following 

list of claims: 

1. (Currently amended) A device comprising: 

at least one input configured to receive acoustic input from an environment of the device 

while the device is operating in a low power mode; and 

at least one processor configured to perform, while in the low power mode, at least one 

processing stage on the acoustic input to detect whether the acoustic input includes an explicit voice 

trigger, wherein the explicit voice trigger is a specific word or phrase that, when detected, is 

sufficient to engage the device, the at least one processing stage, upon detecting that the acoustic 

input includes the explicit voice trigger, transmitting at least a portion of the acoustic input to at 

least one server via a nehvork for processing by the at least one server to recognize a requesting, via 

a network, that at least one server perform recognition on at least a portion of the acoustic input to 

determine whether the acoustic input includes at least one voice command included in the acoustic 

wherein the device is configured to respond to voice commands recognized by the at least 

one server. 

2. (Previously presented) The device of claim 1, wherein the at least one processor 

comprises a first processor configured to perform at least one first processing stage and a second 

processor configured to perform at least one second processing stage. 

3. (Previously presented) The device of claim 2, wherein the first processor is 

configured to perform at least one first processing stage prior to the second processor being engaged 

to perform at least one second processing stage. 

4. (Previously presented) The device of claim 3, wherein the first processor is a digital 

signal processor configured to operate at a lower power than the second processor. 
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5. (Previously presented) The device of claim 4, wherein the first processor is 

configured to perform at least one voice activity detection processing stage including spectral 

analysis on the acoustic input to evaluate whether the spectrum of the acoustic input is indicative of 

voice activity, periodicity analysis to evaluate whether the signal periodicity is indicative of voice 

activity and/or phone loop analysis to evaluate whether the acoustic input includes speech. 

6. (Previously presented) The device of claim 4, wherein the first processor is 

configured to perform limited vocabulary automatic speech recognition on the acoustic input to 

detect whether the acoustic input includes the explicit voice trigger. 

7. (Previously presented) The device of claim 4, wherein the second processor is 

configured to perform automatic speech recognition on the acoustic input, at least one classification 

processing stage and/or at least one natural language processing stage to understand the meaning of 

the voice command. 

8. (Previously presented) The device of claim 7, wherein the second processor is 

configured to perform limited vocabulary automatic speech recognition on the acoustic input to 

detect whether the acoustic input includes an explicit voice trigger. 

9. (Previously presented) The device of claim 7, wherein the device is further 

configured to provide, prior to activating the second processor or turning on a display of the device, 

at least one indication to the user to confirm that the acoustic input was received and is being 

processed. 

10. (Previously presented) The device of claim 3, wherein the device is further 

configured to transition to an active mode to respond to the voice command when either the at least 

one first processing stage or the at least one second processing stage determines that the acoustic 

input includes a voice command. 
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11. (Previously presented) The device of claim 1, wherein at least one task specified by 

the voice command is performed with the device remaining in the idle mode. 

12. (Previously presented) The device of claim 1, wherein the device is further 

configured to perform one or more default actions when a specific task could not be ascertained 

from the acoustic input. 

13. (Previously presented) The device of claim 3, wherein performing the at least one 

first processing stage comprises evaluating at least one contextual cue selected from a group 

consisting of: time of day, motion of the device, location of the device, an occurrence of an event on 

the device, recent activity on the device, and state of a battery powering the device. 

14. (Previously presented) The device of claim 3, wherein performing the at least one 

second processing stage comprises evaluating at least one contextual cue selected from a group 

consisting of: time of day, motion of the device, location of the device, an occurrence of an event on 

the device, recent activity on the device, and state of a battery powering the device. 

15. (Currently amended) At least one non-transitory computer readable medium storing 

instructions that, when executed on at least one processor, perform a method of monitoring an 

acoustic environment of a device to receive acoustic input from the environment of the device while 

the device is operating in a low power mode, the method comprising: 

performing, while in the low power mode, at least one processing stage on the acoustic input 

to detect whether the acoustic input includes an explicit voice trigger, wherein the explicit voice 

trigger is a specific word or phrase that, when detected, is sufficient to engage the device, the at 

least one processing stage, upon detecting that the acoustic input includes the explicit voice trigger, 

transmitting at least a portion of the acoustic input to at least one server via a neti.vork for processing 

by the at least one server to recognize a requesting, via a network, that at least one server perform 
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recognition on at least a portion of the acoustic input to determine whether the acoustic input 

includes at least one voice command included in the acoustic input; and 

responding to voice commands recognized by the at least one server. 

16. (Original) The at least one non-transitory computer readable medium of claim 16, 

wherein the first processor is configured to perform at least one first processing stage prior to the 

second processor being engaged to perform at least one second processing stage. 

17. (Previously presented) The at least one non-transitory computer readable medium of 

claim 15, further comprising performing limited vocabulary automatic speech recognition on the 

acoustic input to detect whether the acoustic input includes the explicit voice trigger. 

18. (Original) The at least one non-transitory computer readable medium of claim 15, 

further comprising providing, while in the low power mode, at least one indication to the user to 

confirm that the acoustic input was received and is being processed. 

19. (Previously presented) The at least one non-transitory computer readable medium of 

claim 15, further comprising performing at least one task specified by the voice command with the 

device remaining in the idle mode. 

20. (Previously presented) The at least one non-transitory computer readable medium of 

claim 15, further comprising evaluating, while in the low power mode, at least one contextual cue 

selected from a group consisting of: time of day, motion of the device, location of the device, an 

occurrence of an event on the device, recent activity on the device, and state of a battery powering 

the device. 
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PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Pa erwork Reduction Act of 1995, no ersons are re uired to res ond to a collection of information unless it dis la s a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 

Applicant/Patent Owner: Nuance Communications, Inc. 

Application No./Patent No.: 15/238,238 Filed/Issue Date: August 16, 2016 

Titled: METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

Nuance Communications, Inc. , a Corporation 
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.) 

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below): 

1. G The assignee of the entire right, title, and interest. 

2. D An assignee of less than the entire right, title, and interest (check applicable box): 

D (The extent (by percentage) of its ownership interest is _____ %). Additional Statement(s) by the owners 

□ 

holding the balance of the interest must be submitted to account for 100% of the ownership interest. 

There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire 
right, title and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the 
entire right, title, and interest. 

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made). 
The other parties, including inventors, who together own the entire right, title, and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the 
entire right, title, and interest. 

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a 
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached. 

The interest identified in option 1, 2, or 3 above (not option 4) is evidence by either (choose one of options A or B below): 

A. D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was 

recorded in the United States Patent and Trademark Office at Reel 

Frame , or for which a copy thereof is attached. 

B. 0 A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1. From: William F. Ganong To: Nuance Communications, Inc. 

The document was recorded in the United States Patent and Trademark Office at 

Reel 040342 , Frame 0893 , or for which a copy thereof is attached. 

2. From: Paul Adrian Van Mulbregt To: Nuance Communications, Inc. 

The document was recorded in the United States Patent and Trademark Office at 

Reel 040342 , Frame 0893 , or for which a copy thereof is attached. 

ATTORNEY DOCKET No. N0484. 71090US04 PAGE 1 OF2 

6240817.1 
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PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 

3. From: Vladimir Sejnoha To: Nuance Communications, Inc. 
The document was recorded in the United States Patent and Trademark Office at 
Reel 040342 , Frame 0893 , or for which a copy thereof is attached. 

4. From: Glen Edward Wilson To: Nuance Communications, Inc. 
The document was recorded in the United States Patent and Trademark Office at 
Reel 040342 , Frame 0893 , or for which a copy thereof is attached. 

5. From: _______________ To: 
The document was recorded in the United States Patent and Trademark Office at 
Reel _____ , Frame _____ , or for which a copy thereof is attached. 

6. From: ________________ To: 
The document was recorded in the United States Patent and Trademark Office at 
Reel _____ , Frame _____ , or for which a copy thereof is attached. 

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

D As required by 37 CFR 3. 73(c)(1 )(i), the documentary evidence of the chain of title from the original owner to the assignee 
was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division 
in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08] 

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee. 

/Thomas S. Chlebeck/ 
Signature Date 

Thomas S. Chlebeck 

2018-04-18 

70,616 
Printed or Typed Name Title or Registration Number 

Certificate of Electronic Filing under 37 C.F.R. § 1.8 
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic filing 
system in accordance with 37 C.F.R. § 1.6(a)(4). 

Dated: April 18, 2018 Electronic Signature for: /Trish McDonald/ 

ATTORNEY DOCKET No. N0484. 71090US04 PAGE 2OF2 

6240817.1 
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PTO/AIA/26 (04-14) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING 
REJECTION OVER A "PRIOR" PATENT 

Docket Number (Optional) 

N0484.71090US04 

In re Application of: William F. Ganong, Ill et al. 

Application No.: 15/238,238-Conf. #5864 

Filed: August 16, 2016 

For: METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

The applicant, Nuance Communications, Inc. , owner of 100 percent interest in the 
instant application hereby disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the 
instant application which would extend beyond the expiration date of the full statutory term of prior patent No. 9,361 ,885 
as the term of said prior patent is presently shortened by any terminal disclaimer. The applicant hereby agrees that any patent so 
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly 
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors or 
assigns. 

In making the above disclaimer, the applicant does not disclaim the terminal part of the term of any patent granted on the instant 
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent is 
presently shortened by any terminal disclaimer," in the event that said prior patent later: 

expires for failure to pay a maintenance fee; 
is held unenforceable; 
is found invalid by a court of competent jurisdiction; 
is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321; 
has all claims canceled by a reexamination certificate; 
is reissued; or 
is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer. 

Check either box 1 or 2 below, if appropriate. 

1. □ Th~ undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the 
assignee. 

I hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more 
than five (5) years, or both. 

2. Q The undersigned is an attorney or agent of record. Reg. No. ____ 7_0~'~6_1_6 ___ _ 

/Thomas S. Chlebeck/ 2018-04-18 
Signature Date 

Thomas S. Chlebeck 
Typed or printed name 

Attorney for Applicant(s) 617.646.8000 
Title Telephone Number 

0 Terminal disclaimer fee under 37 CFR 1.20(d) included. 

WARNING: Information on this form may become public. Credit card information should not 
be included on this form. Provide credit card information and authorization on PTO-2038. 

Certificate of Electronic Filing under 37 C.F.R. § 1.8 
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic filing 
system in accordance with 37 C.F.R. § 1.6(a)(4). 

Dated: April 18, 2018 Electronic Signature for: /Trish McDonald/ 

6230111.1 
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PTO/AIA/80 (07-12) 
Approved for use through 11/30/2014. 0MB 0651-0035 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Redoction Act of 1995, no persons are required to respond to a collection of information unless ~ displays a valid 0MB ex>ntrol number. 

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO 

I hereby revoke all previous powers of attorney given in the application identified in the attached statement under 
37 CFR 3. 73(c). 

I hereby appoint: 

0 Practitioners associated with the Customer Number: 

I 91337 I OR 

□ Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used): 

Name 
Registration 

Name Registration 
Number Number 

as attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with 
any and all patent applications assigned only to the undersigned according to the USPTO assignment records or assignment documents 
attached to this form in accordance with 37 CFR 3.73(c). 

Please change the correspondence address for the application identified in the attached statement under 37 CFR 3.73(c} to: 

0 The address associated with Customer Number: I 91337 I 
OR 

□Firm or 
Individual 
Name 

Address 

City I State I Zip 

Country 

Telephone Email 

Assignee Name and Address: 

Nuance Communications, Inc. 
One Wayside Road 
Burlington, Massachusetts 01803 

A copy of this form, together with a statement under 37 CFR 3.73(c) (Form PTO/58/96 or equivalent) is required to be 
filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of 
the practitioners appointed in this fonn, and must identify the application in which this Power of Attorney is to be filed. 

SIGNATURE of Assignee of Record 
The individual whose signature and title is supplied below is authorized to act on behalf of the assignee 

Signature .--:,:/ l Date II /<?'/2.-1.:) l L ,,--c.rv /, \ 

Name Leanne J. Fitzgerald, Esq. Telephone "":}-~ 5 v1o - Y+~ 1-
Title Associate General Counsel 

2887608.1 

Petitioner Exhibit 1004, Page 298 of 1052



PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number I Filing Date I Substitute for Form PTO-875 
15/238,238 08/16/2016 □To be Mailed 

ENTITY: ~ LARGE D SMALL D MICRO 

APPLICATION AS FILED - PART I 
Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

LJ BASIC FEE 
(37 CFR 1.16(a), (bl, or (c)) 

N/A N/A N/A 

LJ SEARCH FEE N/A N/A N/A 
(37 CFR 1.16(k), (i), or (m)) 

LJ EXAMINATION FEE N/A N/A N/A 
(37 CFR 1.16(0), (p), or /nii 

TOTAL CLAIMS 
minus 20 = * (37 CFR 1.16(i)) X $ = 

INDEPENDENT CLAIMS 
minus 3 = * (37 CFR 1.16(h)) X $ = 

If the specification and drawings exceed 100 sheets 

□APPLICATION SIZE FEE (37 
of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 

CFR 1.16(s)) fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

0 MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

/Column 1\ /Column 2\ /Column 3 

CLAIMS HIGHEST 

04/18/2018 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) I- AFTER PREVIOUSLY z AMENDMENT PAID FOR w 

::iii: Total * 20 Minus ** 20 =0 X $ 0 C /37 CFR 1.16"ill = 
z Independent *2 Minus *** 3 =0 0 w (37 CFR 1.16(h)) X $ = 
::iii: 

D Application Size Fee (37 CFR 1.16(s)) c( 

0 FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
1.16(j)) 

TOTAL ADD'L FEE 0 
(Column 1) (Column 2) (Column 3 

CLAIMS HIGHEST 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
I- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR w 

Total ::iii: * Minus ** X $ f37CFR 1.16'ill = = C 
z Independent * Minus *** = X $ = w (37 CFR 1.16(h)) 

::iii: D Application Size Fee (37 CFR 1.16(s)) c( 

LJ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
1.16/i)) 

TOTAL ADD'L FEE 

* If the entrv in column 1 is less than the entrv in column 2, write "O" in column 3. SLIE 

** If the "Hiahest Number Previouslv Paid For" IN THIS SPACE is less than 20, enter "20". shanda E ross 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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Application Number Application/Control No. Applicant(s)/Patent under 
Reexamination 

15/238,238 GANONG ET AL. 

I 

Document Code - DISQ Internal Document- DO NOT MAIL 

TERMINAL 
~APPROVED □ DISAPPROVED DISCLAIMER 

Th is patent is subject 
Date Filed : 4/18/18 to a Terminal 

Disclaimer 

Approved/Disapproved by: 

Lawana Hixon 

U.S. Patent and Trademark Office 
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Application Number Application/Control No. Applicant(s)/Patent under 
Reexamination 

15/238,238 GANONG ET AL. 

I 

Document Code - DISQ Internal Document- DO NOT MAIL 

TERMINAL 
~APPROVED □ DISAPPROVED DISCLAIMER 

Th is patent is subject 
Date Filed : 4/18/18 to a Terminal 

Disclaimer 

Approved/Disapproved by: 

Lawana Hixon 

U.S. Patent and Trademark Office 
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APPLICATION NUMBER 

15/238,238 

91337 
Nuance Communications, Inc. 

FILING OR 3 71 (C) DATE 

08/16/2016 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

William F. Ganong III N0484. 71090US04 
CONFIRMATION NO. 5864 

POA ACCEPTANCE LETTER 

c/o Wolf, Greenfield & Sacks, P.C. 
600 Atlantic Avenue 

1111111111111111111111 ll]~!l]!~l!~l!~UUUH] 111111111111111 IIII IIII 

Boston, MA 02210-2206 

Date Mailed: 04/24/2018 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 04/18/2018. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/nbekele/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of 1 
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AFCP 2.0 
Decision 

Application No. 

15/238,238 

Examiner 

Applicant(s) 

GANONG ET AL. 

Art Unit 

2644 HUY C. HO 

This is in response to the After Final Consideration Pilot request filed 18 April 2018. 

1. Improper Request - The AFCP 2.0 request is improper for the following reason(s) and the after final amendment submitted with 
the request will be treated under pre-pilot procedure. 

2. Proper Request 

D An AFCP 2.0 request form PTO/SB/434 (or equivalent document) was not submitted. 

D A non-broadening amendment to at least one independent claim was not submitted. 

D A proper AFCP 2.0 request was submitted in response to the most recent final rejection. 

D Other: 

A. After final amendment submitted with the request will not be treated under AFCP 2.0. 
The after final amendment cannot be reviewed and a search conducted within the guidelines of the pilot program. 

D The after final amendment will be treated under pre-pilot procedure. 

B. Updated search and/or completed additional consideration. 
The examiner performed an updated search and/or completed additional consideration of the after final amendment 
within the time authorized for the pilot program. The result(s) of the updated search and/or completed additional 
consideration are: 

U.S. Patent and Trademark Office 

PTOL-2323 (Rev. 10-14) 

D 1. All of the rejections in the most recent final Office action are overcome and a Notice of Allowance is issued 
herewith. 

[8J 2. The after final amendment would not overcome all of the rejections in the most recent final Office action. 
See attached interview summary for further details. 

D 3. The after final amendment was reviewed, and it raises a new issue(s). See attached interview summary for 
further details. 

D 4. The after final amendment raises new issues, but would overcome all of the rejections in the most recent 
final Office action. A decision on determining allowability could not be made within the guidelines of the 
pilot. See attached interview summary for further details, including any newly discovered prior art. 

[8J 5. Other: See the Interview Summary and the Advisory Action 

Examiner Note: Please attach an interview summary when necessary as described above. 

AFCP 2.0 Decision Part of Paper No. 20180529 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

15/238,238 08/16/2016 

91337 7590 06/05/2018 

Nuance Communications, Inc. 
c/o Wolf, Greenfield & Sacks, P.C. 
600 Atlantic A venue 
Boston, MA 02210-2206 

FIRST NAMED INVENTOR 

William F. Ganong III 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

N0484.71090US04 5864 

EXAMINER 

HO,HUYC 

ART UNIT PAPER NUMBER 

2644 

NOTIFICATION DATE DELIVERY MODE 

06/05/2018 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

Patents_ eOfficeAction @wolfgreenfield.com 
N0484_eOfficeAction@WolfGreenfield.com 
IP.Inbox@nuance.com 

PTOL-90A (Rev. 04/07) 
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Examiner-Initiated Interview Summary 

Application No. 

15/238,238 

Examiner 

HUY C. HO 

All participants (applicant, applicant's representative, PTO personnel): 

(1) HUY C. HO. 

(2) THOMAS S. CHLEBECK. 

Date of Interview: 29 Mav2018. 

Type: ~ Telephonic O Video Conference 
0 Personal [copy given to: 0 applicant 

Exhibit shown or demonstration conducted: 0 Yes 
If Yes, brief description: NIA. 

(3)MARC S. JOHANNES. 

(4) __ . 

0 applicant's representative] 

~No. 

Issues Discussed 01 01 0112 01 02 ~1 03 ~Others 
(For each of the checked box( es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: 1-

ldentification of prior art discussed: Mozer. 

Substance of Interview 

Applicant(s) 

GANONG ET AL. 

Art Unit 

2644 

(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

Discussed the argued features.i.e .. "explicit voice trigger is a specific word or phrase" and "requesting via a network that 
at least one server perform recognition on at least a portion of the acoustic input to determinine weather the acoustic 
input includes at least a voice command". over the prior art reference Mozer. The argued features are written such that 
thev still read upon the cited prior art reference as taught and described from the paragraphs {321. {361-{38l Figure 5. 
{551 and Figure 8 paragraphs {661-(671. 

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview. 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the 
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

0 Attachment 

/HUY CHO/ 
Primary Examiner, Art Unit 2644 

U.S. Patent and Trademark Office 

PTOL-413B (Rev. 8/11/2010) Interview Summary Paper No. 20180529 
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Advisory Action 
Application No. 
15/238,238 

Applicant(s) 
GANONG ET AL. 

Before the Filing of an Appeal Brief Examiner Art Unit I AIA (First Inventor to File) Status 
HUY C. HO 2644 No 

--The MAILING DATE of this communication appears on the cover sheet with the correspondence address -­

THE REPLY FILED 18 April 2018 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE. 
NO NOTICE OF APPEAL FILED 
1. 1:8:1 The reply was filed after a final rejection. No Notice of Appeal has been filed. To avoid abandonment of this application, applicant must timely file one 

of the following replies: (1) an amendment, affidavit, or other evidence, which places the application in condition for allowance; 
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request for Continued Examination (RCE) in compliance with 37 
CFR 1.114 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of the 
following time periods: 

a) [gl The period for reply expires .J.months from the mailing date of the final rejection. 
b) D The period for reply expires on: (1) the mailing date of this Advisory Action; or (2) the date set forth in the final rejection, whichever is later. In 

no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection. 
c) D A prior Advisory Action was mailed more than 3 months after the mailing date of the final rejection in response to a first after-final reply filed 

within 2 months of the mailing date of the final rejection. The current period for reply expires months from the mailing date of 
the prior Advisory Action or SIX MONTHS from the mailing date of the final rejection, whichever is earlier. 

Examiner Note: If box 1 is checked, check either box (a), (b) or (c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE 
FIRST RESPONSE TO APPLICANT'S FIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OF THE FINAL 
REJECTION. ONLY CHECK BOX (c) IN THE LIMITED SITUATION SET FORTH UNDER BOX (c). See MPEP 706.07(1). 

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate extension 
fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The appropriate 
extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally set in the final 
Office action; or (2) as set forth in (b) or (c) above, if checked. Any reply received by the Office later than three months after the mailing date of the 
final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b). 
NOTICE OF APPEAL 

2. D The Notice of Appeal was filed on __ . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of filing the 
Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of Appeal 
has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a). 

AMENDMENTS 

3. [gl The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will not be entered because 
a) [gl They raise new issues that would require further consideration and/or search (see NOTE below); 
b) D They raise the issue of new matter (see NOTE below); 
c) D They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for 

appeal; and/or 
d) D They present additional claims without canceling a corresponding number of finally rejected claims. 

NOTE: __ . (See 37 CFR 1.116 and 41.33(a)). 

4. D The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324). 

5. D Applicant's reply has overcome the following rejection(s): __ . 

6. D Newly proposed or amended claim(s) __ would be allowable if submitted in a separate, timely filed amendment canceling the non­
allowable claim(s). 

7. 1:8:1 For purposes of appeal, the proposed amendment(s): (a) 1:8:1 will not be entered, or (b) D will be entered, and an explanation of how the 
new or amended claims would be rejected is provided below or appended. 

AFFIDAVIT OR OTHER EVIDENCE 

8. D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

9. D The affidavit or other evidence filed after final action, but before or on the date of filing a Notice of Appeal will not be entered because 
applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and was not earlier 
presented. See 37 CFR 1.116(e). 

1 O. D The affidavit or other evidence filed after the date of filing the Notice of Appeal, but prior to the date of filing a brief, will not be entered 
because the affidavit or other evidence failed to overcome g!! rejections under appeal and/or appellant fails to provide a showing of good and 
sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1 ). 

11. D The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached. 
REQUEST FOR RECONSIDERATION/OTHER 
12. 1:8:1 The request for reconsideration has been considered but does NOT place the application in condition for allowance because: 

See Continuation Sheet. 
13. D Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s). __ 

14. 1:8:1 Other: Please see the AFCP 2.0 Decision. 
STATUS OF CLAIMS 

15. The status of the claim(s) is (or will be) as follows: 
Claim(s) allowed: 
Claim(s) objected to: 
Claim(s) rejected: 1-20. 
Claim(s) withdrawn from consideration: 

I 
/HUY CHO/ 
Primary Examiner, Art Unit 2644 

U.S. Patent and Trademark Office 
PTOL-303 (Rev. 08-2013) Advisory Action Before the Filing of an Appeal Brief Part of Paper No. 20180529 
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Continuation Sheet (PTOL-303) Application No. 15/238,238 

Continuation of 12. does NOT place the application in condition for allowance because: The newly amended features have been added 
into the independent claims 1 and 15, however the new amended feautures have been discussed during the interview dated 05/29/2018 
(see more details from the Interview Summary attached herein) over the prior art reference of record, i.e., Mozer, and they do not 
overcome the prior art rejection since Mozer still teaches and discloses the argued features above as from paragraphs [32], [36]-[38], [55] 
and [66]-[67], Figures 5 and 8. 

2 
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Examiner-Initiated Interview Summary 

Application No. 

15/238,238 

Examiner 

HUY C. HO 

All participants (applicant, applicant's representative, PTO personnel): 

(1) HUY C. HO. 

(2) THOMAS S. CHLEBECK. 

Date of Interview: 29 Mav2018. 

Type: ~ Telephonic O Video Conference 
0 Personal [copy given to: 0 applicant 

Exhibit shown or demonstration conducted: 0 Yes 
If Yes, brief description: NIA. 

(3)MARC S. JOHANNES. 

(4) __ . 

0 applicant's representative] 

~No. 

Issues Discussed 01 01 0112 01 02 ~1 03 ~Others 
(For each of the checked box( es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: 1-

ldentification of prior art discussed: Mozer. 

Substance of Interview 

Applicant(s) 

GANONG ET AL. 

Art Unit 

2644 

(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

Discussed the argued features.i.e .. "explicit voice trigger is a specific word or phrase" and "requesting via a network that 
at least one server perform recognition on at least a portion of the acoustic input to determinine weather the acoustic 
input includes at least a voice command". over the prior art reference Mozer. The argued features are written such that 
thev still read upon the cited prior art reference as taught and described from the paragraphs {321. {361-{38l Figure 5. 
{551 and Figure 8 paragraphs {661-(671. 

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview. 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the 
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

0 Attachment 

/HUY CHO/ 
Primary Examiner, Art Unit 2644 

U.S. Patent and Trademark Office 

PTOL-413B (Rev. 8/11/2010) Interview Summary Paper No. 20180529 
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PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid 0MB control number 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

Substitute for Form PTO-875 15/238,238 08/16/2016 □ To be Mailed 

ENTITY: [8J LARGE 0 SMALL 0 MICRO 

APPLICATION AS FILED - PART I 

(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

□ BASIC FEE N/A N/A N/A 
(37 CFR 1.16(a), (b), or (c)) 

□ SEARCH FEE N/A N/A N/A 
(37 CFR 1.16(k), (i), or (m)) 

□ EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A 

TOTAL CLAIMS 
minus 20 = * 

(37 CFR 1.16(i)) X $ = 

INDEPENDENT CLAIMS 
minus 3 = * 

(37 CFR 1.16(h)) X $ = 

If the specification and drawings exceed 100 sheets 

□APPLICATION SIZE FEE 
of paper, the application size fee due is $31 O ($155 
for small entity) for each additional 50 sheets or 

(37 CFR 1.16(s)) 
fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

□ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 

06/18/2018 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

f-- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR 
w 

Total (37 CFR 
~ 1.16(i)) • 20 Minus ** 20 = 0 X $100 = 0 
0 

Independent z (37 CFR 1 .16(h)) * 3 Minus ***3 = 0 X $460 = 0 
w 
~ D Application Size Fee (37 CFR 1.16(s)) 
<( 

□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL ADD'L FEE 0 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

AFTER PREVIOUSLY 

f--
AMENDMENT PAID FOR 

z Total (37 CFR * Minus ** = X $ = w 1.16(i)) 

~ Independent * Minus *** = X $ = 0 (37 CFR 1 .16(h)) 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ 
□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". MINNIE JACKSON 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of 1nformat1on Is required by 37 CFR 1.16. The 1nformat1on Is required to obtain or retain a benefit by the public which Is to file (and by the US PTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 .14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Application No.: 15/238,238 7 Docket No.: N0484.71090US04 

REMARKS 

In response to the Office Action dated January 18, 2018 and the Advisory Action dated June 

5, 2018, Assignee respectfully requests reconsideration in view of the amendments and the 

following remarks. Claims 1-20 were previously pending in this application. By this amendment, 

claims 1, 11, 15, and 19 are amended. No claims are added or canceled. As a result, claims 1-20 

are pending for examination with claims 1 and 15 being independent claims. No new matter has 

been added. 

Telephone Interview Summary 

The Assignee's representatives, Thomas S. Chlebeck and Andrew J. Tibbetts, thank 

Examiner Ho for his courtesy extended in granting and conducting a telephone interview that took 

place in two telephone calls on May 29 and May 30, 2018. The substance of the interview is 

summarized in the discussion below. 

In brief, during the interview, Assignee's representatives discussed with the Examiner the 

amendments and arguments set out in the Amendment After Final filed on April 18, 2018. The 

Examiner appeared to agree that the amendments suggested a distinction between the claim and the 

references, but believed that the precise wording of the amendments could be changed to better 

capture that distinction. The Assignee's representatives discussed changes to the wording of the 

claims to streamline and simplify the language as well as more clearly indicate a relationship 

between elements of the claims, which the Examiner indicated may help advance prosecution. 

Amendments of the type discussed with the Examiner are made to the claims herein. 

Double Patenting Rejection 

The Office Action rejects claim 1 for purportedly claiming the same invention as that of 

claims 1 and 5 of prior U.S. Patent No. 9,361,885. While the Assignee does not agree, a Terminal 

Disclaimer was filed April 18, 2018 to address the Examiner's concern. Accordingly, withdrawal of 

this rejection is respectfully requested. 
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Application No.: 15/238,238 8 Docket No.: N0484.71090US04 

Rejections Under 35 U.S.C. §103 

The Office Action rejects independent claims 1 and 15 under 35 U.S.C. §103(a) as 

purportedly being unpatentable over Freeman (U.S. Patent No. 8,977,255) in view of Mozer (U.S. 

Patent Publication No. 2013/0080167). The Assignee respectfully requests reconsideration. While 

the Assignee believes that the claims, as previously presented, patentably distinguish over the 

alleged combination of Freeman and Mozer, the independent claims are amended herein to 

streamline and simplify claim language and highlight distinctions from the proposed combination. 

A. Independent Claim 1 Patentably Distinguishes Over Any 
Combination of the Cited References. 

Claim 1 is amended herein to recite that the at least one processor is configured to "perform 

at least one processing stage" that includes "in response to detecting while in the low power mode 

that the acoustic input includes an explicit voice trigger, requesting, via a network while in the low 

power mode, that at least one server perform recognition on at least a portion of the acoustic input 

to determine whether the acoustic input includes at least one voice command" (emphasis added). 

Neither Freeman nor Mozer would have taught or suggested the above-quoted limitations if 

claim 1. 

For example, neither Freeman nor Mozer, nor any combination of the references, would 

have taught or suggested performing both "detecting ... that the acoustic input includes an explicit 

voice trigger" and "requesting, via a network ... that at least one server perform recognition" while 

"in [a] low power mode," as recited by amended claim 1. At best, Mozer describes that its "Stage 2" 

analysis may include interacting with a server, but Mozer would not have taught or suggested that 

this interaction with the server occurs in a low power mode (Mozer, CJ{ 31). Accordingly, no 

combination of the cited references would have taught or suggested such an interaction with the 

server in a low power mode, and thus the combination would not have taught or suggested the 

quoted limitations of claim 1. 

As another reason that the amended claim distinguishes over any combination of the cited 

references, no such combination would have taught or suggested "requesting, via a network while in 

the low power mode, that at least one server perform recognition on at least a portion of the acoustic 

input to determine whether the acoustic input includes at least one voice command." The Office 
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Action cites to Mozer in alleging that the combination would have taught or suggested limitations of 

previously-pending claim 1 regarding such a "voice command" (Office Action, pp. 10-11). 

However, the system of Mozer does not request anything (including either its "stage 1" or its "stage 

2" recognizers) to determine whether acoustic input include a voice command. Mozer describes a 

"stage 1" recognizer that seeks to count keywords in a conversation between users and to classify 

those keywords (Mozer, CJ{ 33, 42-44). When enough keywords of the same category are counted, 

the stage 1 recognizer may signal to the stage 2 recognizer to begin performing more sophisticated 

recognition techniques to assess whether the users are discussing a topic to which the system may 

contribute (Mozer, CJ{ 33, 42-44). Mozer's discussion of identifying a topic ofreceived speech would 

not have taught or suggested requesting that a server determine whether acoustic input includes at 

least one voice command. The Office Action does not allege that Freeman includes any teaching or 

suggestion regarding such recognition of a voice command. Accordingly, even if the references 

were combined in the manner proposed by the Office Action, no such combination would have 

taught or suggested the quoted limitations of claim 1. 

For at least these reasons, claim 1, and each claim that depends therefrom, patentably 

distinguishes over the proposed combination of the cited references. Withdrawal of the rejections of 

claim 1 and its dependents under 35 U.S.C. § 103 is respectfully requested. 

B. Independent Claim 1 Patentably Distinguishes Over Any 
Combination of the Cited References. 

Claim 15 is amended to recite "performing at least one processing stage on the acoustic 

input" that includes "in response to detecting while in the low power mode that the acoustic input 

includes an explicit voice trigger, requesting, via a network while in the low power mode, that at 

least one server perform recognition on at least a portion of the acoustic input to determine whether 

the acoustic input includes at least one voice command" (emphasis added). 

For reasons that should be appreciated from the foregoing, no combination of the cited 

references would have taught or suggested the quoted language of claim 15. For at least these 

reasons, claim 15, and each claim that depends therefrom, patentably distinguishes over the 

proposed combination of the cited references. Withdrawal of the rejections of claim 15 and its 

dependents under 35 U.S.C. § 103 is respectfully requested. 
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General Comments on Dependent Claims 

Because each of the dependent claims depends from a base claim that is believed to be in 

condition for allowance, the Assignee believes that it is unnecessary at this time to argue the further 

distinguishing features of all of the dependent claims. However, the Assignee does not necessarily 

concur with the interpretation of the dependent claims as set forth in the Office Action, nor does the 

Assignee concur that the basis for the rejection of any of the dependent claims is proper. Therefore, 

the Assignee reserves the right to specifically address in the future the further patentability of the 

dependent claims not specifically addressed herein. 
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CONCLUSION 

In view of the foregoing amendments and remarks, reconsideration is respectfully requested. 

This application should now be in condition for allowance; a notice to this effect is respectfully 

requested. If the Examiner believes, after this amendment, that the application is not in condition 

for allowance, the Examiner is requested to call the Assignee's attorney at the telephone number 

listed below. 

If this response is not considered timely filed and if a request for an extension of time is 

otherwise absent, Assignee hereby requests any necessary extension of time. Assignee believes no 

fee is due with this response. However, if a fee is due, please charge our Deposit Account No. 

23/2825 under Docket No. N0484.71090US04 from which the undersigned is authorized to draw. 

Dated: 2018-06-18 Respectfully submitted, 

By /Thomas S. Chlebeck/ 
Thomas S. Chlebeck 
Registration No.: 70,616 
WOLF, GREENFIELD & SACKS, P.C. 
600 Atlantic A venue 
Boston, Massachusetts 02210-2206 
617.646.8000 
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AMENDMENTS TO THE CLAIMS 

Please replace all prior versions, and listings, of claims in the application with the following 

list of claims: 

1. (Currently amended) A device comprising: 

at least one input configured to receive acoustic input from an environment of the device 

while the device is operating in a low power mode; and 

at least one processor configured to perform at least one processing stage on the acoustic 

input, the at least one processing stage including: 

in response to detecting while in the low power mode that the acoustic input includes 

an explicit voice trigger, requesting, via a network while in the low power mode, that at least 

one server perform recognition on at least a portion of the acoustic input to determine 

whether the acoustic input includes at least one voice command, ,,vhile in the lov,r pov,rer 

mode, at least one processing stage on the acoustic input to detect ,,vhether the acoustic input 

includes an eRplicit voice trigger, and the at least one processing stage, upon detecting that 

the acoustic input includes the explicit voice trigger, transmitting at least a portion of the 

acoustic input to at least one server via a neti.vork for processing by the at least one server to 

recognize a voice command included in the acoustic input, 

wherein the device is configured to respond to voice commands recognized by the at least 

one server. 

2. (Previously presented) The device of claim 1, wherein the at least one processor 

comprises a first processor configured to perform at least one first processing stage and a second 

processor configured to perform at least one second processing stage. 

3. (Previously presented) The device of claim 2, wherein the first processor is 

configured to perform at least one first processing stage prior to the second processor being engaged 

to perform at least one second processing stage. 
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4. (Previously presented) The device of claim 3, wherein the first processor is a digital 

signal processor configured to operate at a lower power than the second processor. 

5. (Previously presented) The device of claim 4, wherein the first processor is 

configured to perform at least one voice activity detection processing stage including spectral 

analysis on the acoustic input to evaluate whether the spectrum of the acoustic input is indicative of 

voice activity, periodicity analysis to evaluate whether the signal periodicity is indicative of voice 

activity and/or phone loop analysis to evaluate whether the acoustic input includes speech. 

6. (Previously presented) The device of claim 4, wherein the first processor is 

configured to perform limited vocabulary automatic speech recognition on the acoustic input to 

detect whether the acoustic input includes the explicit voice trigger. 

7. (Previously presented) The device of claim 4, wherein the second processor is 

configured to perform automatic speech recognition on the acoustic input, at least one classification 

processing stage and/or at least one natural language processing stage to understand the meaning of 

the voice command. 

8. (Previously presented) The device of claim 7, wherein the second processor is 

configured to perform limited vocabulary automatic speech recognition on the acoustic input to 

detect whether the acoustic input includes an explicit voice trigger. 

9. (Previously presented) The device of claim 7, wherein the device is further 

configured to provide, prior to activating the second processor or turning on a display of the device, 

at least one indication to the user to confirm that the acoustic input was received and is being 

processed. 

10. (Previously presented) The device of claim 3, wherein the device is further 

configured to transition to an active mode to respond to the voice command when either the at least 
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one first processing stage or the at least one second processing stage determines that the acoustic 

input includes a voice command. 

11. (Currently amended) The device of claim 1, wherein at least one task specified by 

the voice command is performed with the device remaining in the low power idle mode, and 

wherein the explicit voice trigger is a specific word or phrase that, when detected, is sufficient to 

engage the device. 

12. (Previously presented) The device of claim 1, wherein the device is further 

configured to perform one or more default actions when a specific task could not be ascertained 

from the acoustic input. 

13. (Previously presented) The device of claim 3, wherein performing the at least one 

first processing stage comprises evaluating at least one contextual cue selected from a group 

consisting of: time of day, motion of the device, location of the device, an occurrence of an event on 

the device, recent activity on the device, and state of a battery powering the device. 

14. (Previously presented) The device of claim 3, wherein performing the at least one 

second processing stage comprises evaluating at least one contextual cue selected from a group 

consisting of: time of day, motion of the device, location of the device, an occurrence of an event on 

the device, recent activity on the device, and state of a battery powering the device. 

15. (Currently amended) At least one non-transitory computer readable medium storing 

instructions that, when executed on at least one processor, perform a method of monitoring an 

acoustic environment of a device to receive acoustic input from the environment of the device while 

the device is operating in a low power mode, the method comprising: 

performing[[,]] at least one processing stage on the acoustic input, the at least one processing 

stage including: 
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in response to detecting while in the low power mode that the acoustic input includes 

an explicit voice trigger, requesting, via a network while in the low power mode, that at least 

one server perform recognition on at least a portion of the acoustic input to determine 

whether the acoustic input includes at least one voice command, ,,vhile in the lov,r pov,rer 

mode, at least one processing stage on the acoustic input to detect ,,vhether the acoustic input 

includes an eRplicit voice trigger, the at least one processing stage, upon detecting that the 

acoustic input includes the explicit voice trigger, transmitting at least a portion of the 

acoustic input to at least one server via a neti.vork for processing by the at least one server to 

recognize a voice command included in the acoustic input; and 

responding to voice commands recognized by the at least one server. 

16. (Original) The at least one non-transitory computer readable medium of claim 16, 

wherein the first processor is configured to perform at least one first processing stage prior to the 

second processor being engaged to perform at least one second processing stage. 

17. (Previously presented) The at least one non-transitory computer readable medium of 

claim 15, further comprising performing limited vocabulary automatic speech recognition on the 

acoustic input to detect whether the acoustic input includes the explicit voice trigger. 

18. (Original) The at least one non-transitory computer readable medium of claim 15, 

further comprising providing, while in the low power mode, at least one indication to the user to 

confirm that the acoustic input was received and is being processed. 

19. (Currently amended) The at least one non-transitory computer readable medium of 

claim 15, further comprising performing at least one task specified by the voice command with the 

device remaining in the low power idle mode. 

20. (Previously presented) The at least one non-transitory computer readable medium of 

claim 15, further comprising evaluating, while in the low power mode, at least one contextual cue 
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selected from a group consisting of: time of day, motion of the device, location of the device, an 

occurrence of an event on the device, recent activity on the device, and state of a battery powering 

the device. 
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1. The present application is being examined under the pre-AIA 

first to invent provisions. 

Continued Examination Under 37 CFR 1.114 

2. A request for continued examination under 37 CFR 1.114, 

including the fee set forth in 37 CFR 1.17(e), was filed in this 

application after final rejection. Since this application is 

eligible for continued examination under 37 CFR 1.114, and the 

fee set forth in 37 CFR 1.17(e) has been timely paid, the 

finality of the previous Office action has been withdrawn 

pursuant to 37 CFR 1.114. Applicant's submission filed on 

06/18/2018 has been entered. 

Response to Arguments 

3. Applicant's arguments filed 06/18/2018 have been fully 

considered but they are moot because the claims have been 

amended, and the arguments are not persuasive for the following 

reasons. 
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With respect to the arguments that neither Freeman nor 

Page 3 

Mozer teach or suggest the argued features, i.e., "perform at 

least one processing stage" that includes "in response to 

detecting while in the low power mode that the acoustic input 

includes an explicit voice trigger, requesting, via a network 

while in the low power mode, that at least one server perform 

recognition on at least a portion of the acoustic input to 

determine whether the acoustic input includes at least one voice 

command", the examiner respectfully disagrees because: 

Mozer teaches at stage 1 recognizer recognizes keywords at 

low power mode (Mozer, Figure 6, Box 602, Paragraph(s) [33), [66]). 

Once the keywords are recognized, if further details are needed, 

then stage 1 necessitates to stage 2 to recognize more detailed 

information in the acoustic input that has the keywords. Stage 1 

requests further recognition in stage 2 while the device is 

still in the low power mode (Mozer, Figure 6, Box 602, Paragraph(s) 

[33), [66]; Figure 6, Box 604, Para(s) [67]-[68]). Stage 2 may be 

located in a server (Mozer, Figure 8, device 802-2, stage 2 

recognizer 104, Para (s) [64]). 

As such, the argued features/limitations were written such 

that they read upon the cited references as explained above. 
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Claim Rejections - 35 USC§ 103 

Page 4 

4. In the event the determination of the status of the application 

as subject to AIA 35 U.S.C. 102 and 103 (or as subject to pre-AIA 35 

U.S.C. 102 and 103) is incorrect, any correction of the statutory 

basis for the rejection will not be considered a new ground of 

rejection if the prior art relied upon, and the rationale supporting 

the rejection, would be the same under either status. 

5. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which 

forms the basis for all obviousness rejections set forth in this 

Office action: 

(a) A patent may not be obtained though the invention is not 
identically disclosed or described as set forth in section 102, if 
the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have 
been obvious at the time the invention was made to a person having 
ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the 
invention was made. 

6. This application currently names joint inventors. In considering 

patentability of the claims under pre-AIA 35 U.S.C. 103(a), the 

examiner presumes that the subject matter of the various claims was 

commonly owned at the time any inventions covered therein were made 

absent any evidence to the contrary. Applicant is advised of the 

obligation under 37 CFR 1.56 to point out the inventor and invention 

dates of each claim that was not commonly owned at the time a later 

invention was made in order for the examiner to consider the 

applicability of pre-AIA 35 U.S.C. 103(c) and potential pre-AIA 35 

U.S.C. 102(e), (f) or (g) prior art under pre-AIA 35 U.S.C. 103(a). 
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7. Claims 1-12 and 15-19 are rejected under pre-AIA 35 U.S.C. 

103(a) as being unpatentable over Freeman et al. (U.S. Patent 

No. 8,977,255) and further in view of Mozer (U.S. Patent 

Publication No. 20103/0080167). 

Regarding claim 1, (Currently Amended) Freeman teaches a 

device (Freeman, the Abstract, Figure 1), comprising: 

at least one input configured to receive acoustic input 

from an environment of the device while the device is operating 

in a low power mode (Freeman, Figure 3, voice input, Figure 5, 

box 504); and 

at least one processor configured to perform at least one 

processing stage on the acoustic input (Freeman, Figure 4, box 

408; Figure 5, boxes 504, 508, 510, 512), 

wherein the device is configured to respond to the voice 

command (Freeman, Figure 4, boxes 408, 410; Figure 5, boxes 516, 

520). 

Freeman does not teach "in response to detecting while in 

the low power mode that the acoustic input includes an explicit 

voice trigger, requesting, via a network while in the low power 

mode, that at least one server perform recognition on at least a 
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portion of the acoustic input to determine whether the acoustic 

input includes at least one voice command". 

Mozer teaches "in response to detecting while in the low 

power mode that the acoustic input includes an explicit voice 

trigger (Mozer, Figure 6, Paragraph (s) [33], [66]), requesting, 

via a network while in the low power mode, that at least one 

server perform recognition on at least a portion of the acoustic 

input to determine whether the acoustic input includes at least 

one voice command" (Mozer, Figure 6, Paragraph ( s) [ 33], [ 67] -

[68]: the device is still in low power mode of stage 1 

transition to stage 2 to request for further recognition of 

detailed information from the acoustic input; Figure 8, 

Paragraph (s) [64]: the stage 2 located in a server). 

Therefore, it would have been obvious to a person of 

ordinary skill in the art before the invention was made to 

modify Freeman by incorporating teachings of Mozer, system and 

method for speech recognition wherein the speech queries and 

commands are recognized from the acoustic input signals by 

multi-staged process and one of the multi-staged process could 

be done via a different remote device such as a server, thus 

providing improvement accuracy for the speech recognizing 

process of acoustic input signals. 

Petitioner Exhibit 1004, Page 343 of 1052



Application/Control Number: 15/238,238 

Art Unit: 2644 

Page 7 

Regarding claim 15, (Currently Amended) Freeman teaches at 

least one non-transitory computer readable medium storing 

instructions that, when executed on at least one processor, 

perform a method of monitoring an acoustic environment of a 

device to receive acoustic input from the environment of the 

device while the device is operating in a low power mode 

(Freeman, the Abstract, Figure 1, Col. 1 Lines 60-65), the 

method comprising: 

performing, at least one processing stage on the acoustic 

input (Freeman, Figure 4, box 408; Figure 5, boxes 504, 508, 

510, 512); and 

responding to voice commands (Freeman, Figure 4, boxes 408, 

410; Figure 5, boxes 516, 520); 

responding to the voice command (Freeman, Figure 4, boxes 

408, 410; Figure 5, boxes 516, 520). 

Freeman does not teach "in response to detecting while in 

the low power mode that the acoustic input includes an explicit 

voice trigger, requesting, via a network while in the low power 

mode, that at least one server perform recognition on at least a 

portion of the acoustic input to determine whether the acoustic 

input includes at least one voice command". 
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Mozer teaches "in response to detecting while in the low 

power mode that the acoustic input includes an explicit voice 

trigger (Mozer, Figure 6, Paragraph (s) [33], [66]), requesting, 

via a network while in the low power mode, that at least one 

server perform recognition on at least a portion of the acoustic 

input to determine whether the acoustic input includes at least 

one voice command" (Mozer, Figure 6, Paragraph ( s) [ 33], [ 67] -

[68]: the device is still in low power mode of stage 1 

transition to stage 2 to request for further recognition of 

detailed information from the acoustic input; Figure 8, 

Paragraph (s) [64]: the stage 2 located in a server). 

Therefore, it would have been obvious to a person of 

ordinary skill in the art before the invention was made to 

modify Freeman by incorporating teachings of Mozer, system and 

method for speech recognition wherein the speech queries and 

commands are recognized from the acoustic input signals by 

multi-staged process and one of the multi-staged process could 

be done via a different remote device such as a server, thus 

providing improvement accuracy for the speech recognizing 

process of acoustic input signals. 

Regarding claim 2, (Previously Presented) Freeman, as 

modified by Mozer, teaches the device of claim 1, wherein the at 
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least one processor comprises a first processor configured to 

perform at least one first processing stage and a second 

processor configured to perform at least one second processing 

stage (Freeman, Figure 4, box 408; Figure 5, boxes 504, 508, 

510, 512; and Mozer, Figure lB, Paragraph (s) [31]-[32], [36]). 

Regarding claim 3, (Previously Presented) Freeman, as 

modified by Mozer, teaches the device of claim 2, wherein the 

first processor is configured to perform at least one first 

processing stage prior to the second processor being engaged to 

perform at least one second processing stage (Freeman, Figure 4, 

box 408; Figure 5, boxes 504, 508, 510, 512; and Mozer, Figure 

lB, Paragraph (s) [31]-[32], [36]). 

Regarding claim 4, (Previously Presented) Freeman, as 

modified by Mozer, teaches the device of claim 3, wherein the 

first processor is a digital signal processor configured to 

operate at a lower power than the second processor (Mozer, 

Figure lB, Paragraph (s) [31]-[32], [36]). 

Regarding claim 5, (Previously Presented) Freeman, as 

modified by Mozer, teaches the device of claim 4, wherein the 

first processor is configured to perform at least one voice 

activity detection processing stage including spectral analysis 
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on the acoustic input to evaluate whether the spectrum of the 

acoustic input is indicative of voice activity, periodicity 

analysis to evaluate whether the signal periodicity is 

indicative of voice activity and/or phone loop analysis to 

evaluate whether the acoustic input includes speech (Freeman, 

Col. 4 Lines 45-62, Col. 5 Lines 13-33). 

Regarding claim 6, (Previously Presented) Freeman, as 

modified by Mozer, teaches the device of claim 4, wherein the 

first processor is configured to perform limited vocabulary 

automatic speech recognition on the acoustic input to detect 

whether the acoustic input includes the explicit voice trigger 

(Mozer, Paragraph ( s) [ 33]) . 

Regarding claim 7, (Previously Presented) Freeman, as 

modified by Mozer, teaches the device of claim 4, wherein the 

second processor is configured to perform automatic speech 

recognition on the acoustic input, at least one classification 

processing stage and/or at least one natural language processing 

stage to understand the meaning of the voice command (Mozer, 

Paragraph(s) [36]). 

Regarding claim 8, ( Previously Presented) Freeman, as 

modified by Mozer, teaches the device of claim 7, wherein the 
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second processor is configured to perform limited vocabulary 

automatic speech recognition on the acoustic input to detect 

whether the acoustic input includes an explicit voice trigger 

(Mozer, Paragraph(s) [33], [36]). 

Regarding claim 9, (Previously Presented) Freeman, as 

modified by Mozer, teaches the device of claim 7, wherein the 

device is further configured to provide, prior to activating the 

second processor or turning on a display of the device, at least 

one indication to the user to confirm that the acoustic input 

was received and is being processed (Mozer, Paragraph (s) [26]-

[28], [46]-[47]). 

Regarding claim 10, ( Previously Presented) Freeman, as 

modified by Mozer, teaches the mobile device of claim 3, wherein 

the device is further configured to transition to an active mode 

to respond to the voice command when either the at least one 

first processing stage or the at least one second processing 

stage determines that the acoustic input includes a voice 

command (Freeman, Figure 5, boxes 512). 

Regarding claim 11, (Currently Amended) Freeman, as 

modified by Mozer, teaches the device of claim 1, wherein at 

least one task specified by the voice command is performed with 
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explicit voice trigger is a specific word or phrase that, when 

detected, is sufficient to engage the device (Mozer, 

Paragraph (s) [65]-[66]: specific words such as "vacation", 

"travel", etc.) . 

Regarding claim 12, (Previously Presented) Freeman, as 

modified by Mozer, teaches the device of claim 1, wherein the 

device is further configured to perform one or more default 

actions when a specific task could not be ascertained from the 

acoustic input (Freeman, Figure 5, box 506). 

Regarding claim 16, (Original) Freeman, as modified by 

Mozer, teaches the at least one non-transitory computer readable 

medium of claim 16, wherein the first processor is configured to 

perform at least one first processing stage prior to the second 

processor being engaged to perform at least one second 

processing stage (Mozer, Figure lB, Paragraph (s) [31]-[33], 

[ 36]) . 

Regarding claim 17, (Previously Presented) Freeman, as 

modified by Mozer, teaches the at least one non-transitory 

computer readable medium of claim 15, further comprising 

performing limited vocabulary automatic speech recognition on 
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the acoustic input to detect whether the acoustic input includes 

the explicit voice trigger (Mozer, Paragraph(s) [33]). 

Regarding claim 18, (Original) Freeman, as modified by 

Mozer, teaches the at least one non-transitory computer readable 

medium of claim 15, further comprising providing, while in the 

low power mode, at least one indication to the user to confirm 

that the acoustic input was received and is being processed 

(Freeman, Figure 5, boxes 504, 506, 508). 

Regarding claim 19, (Currently Amended) Freeman, as 

modified by Mozer, teaches the at least one non-transitory 

computer readable medium of claim 15, further comprising 

performing at least one task specified by the voice command with 

the device remaining in the low power mode (Freeman, Figure 5, 

boxes 506, 508, 510). 

8. Claims 13, 14 and 20 are rejected under pre-AIA 35 U.S.C. 

103(a) as being unpatentable over Freeman et al. (U.S. Patent 

No. 8,977,255) and further in views of Mozer (U.S. Patent 

Publication No. 20103/0080167) and LeBeau et al. (U.S. Patent 

Publication No. 2012/0034904). 
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modified by Mozer, does not teach the device of claim 3, wherein 

performing the at least one first processing stage comprises 

evaluating at least one contextual cue selected from a group 

consisting of: time of day, motion of the device, location of 

the mobile device, an occurrence of an event on the device, 

recent activity on the mobile device, and state of a battery 

powering the device. 

LeBeau teaches "performing the at least one first 

processing stage comprises evaluating at least one contextual 

cue selected from a group consisting of: time of day, motion of 

the mobile device, location of the device, an occurrence of an 

event on the device, recent activity on the device, and state of 

a battery powering the device." (LeBeau, Figure lB, 140, 

Paragraph (s) [41]-[43]). 

Therefore, it would have been obvious to a person of 

ordinary skill in the art before the invention was made to 

modify Freeman and Mozer, by incorporating teachings of LeBeau, 

system and method for monitoring ambient sounds for voice input 

of mobile device with further advantage of consideration of the 

context associated with the mobile device such as current 

location of the device, date and time, schedule, power source, 

Petitioner Exhibit 1004, Page 351 of 1052



Application/Control Number: 15/238,238 

Art Unit: 2644 

Page 15 

etc., thus providing an improvement in recognizing of ambient 

sounds for voice input around the device with automatic and 

intelligent determination the device context associated with the 

device rather waiting for explicit direction from the user of 

the device for beginning monitoring for the voice input from the 

ambient sounds. 

Regarding claim 14, (Previously Presented) Freeman, as 

modified by Mozer, does not teach the device of claim 3, wherein 

performing the at least one second processing stage comprises 

evaluating at least one contextual cue selected from a group 

consisting of: time of day, motion of the device, location of 

the device, an occurrence of an event on the device, recent 

activity on the device, and state of a battery powering the 

device. 

LeBeau teaches "performing the at least one first 

processing stage comprises evaluating at least one contextual 

cue selected from a group consisting of: time of day, motion of 

the device, location of the device, an occurrence of an event on 

the device, recent activity on the device, and state of a 

battery powering the device." (LeBeau, Figure lB, 140, 

Paragraph (s) [41]-[43]). 
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Therefore, it would have been obvious to a person of 

ordinary skill in the art before the invention was made to 

modify Freeman and Mozer, by incorporating teachings of LeBeau, 

system and method for monitoring ambient sounds for voice input 

of mobile device with further advantage of consideration of the 

context associated with the mobile device such as current 

location of the device, date and time, schedule, power source, 

etc., thus providing an improvement in recognizing of ambient 

sounds for voice input around the device with automatic and 

intelligent determination the device context associated with the 

device rather waiting for explicit direction from the user of 

the device for beginning monitoring for the voice input from the 

ambient sounds. 

Regarding claim 20, (Previously Presented) Freeman, as 

modified by Mozer, does not teach the at least one non-

transitory computer readable medium of claim 15, further 

comprising evaluating, while in the low power mode, at least one 

contextual cue selected from a group consisting of: time of day, 

motion of the device, location of the device, an occurrence of 

an event on the device, recent activity on the device, and state 

of a battery powering the device. 
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LeBeau teaches "performing the at least one first 

processing stage comprises evaluating at least one contextual 

cue selected from a group consisting of: time of day, motion of 

the device, location of the device, an occurrence of an event on 

the device, recent activity on the device, and state of a 

battery powering the device." (LeBeau, Figure lB, 140, 

Paragraph (s) [41]-[43]). 

Therefore, it would have been obvious to a person of 

ordinary skill in the art before the invention was made to 

modify Freeman and Mozer, by incorporating teachings of LeBeau, 

system and method for monitoring ambient sounds for voice input 

of mobile device with further advantage of consideration of the 

context associated with the mobile device such as current 

location of the device, date and time, schedule, power source, 

etc., thus providing an improvement in recognizing of ambient 

sounds for voice input around the device with automatic and 

intelligent determination the device context associated with the 

device rather waiting for explicit direction from the user of 

the device for beginning monitoring for the voice input from the 

ambient sounds. 
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Conclusion 

Any inquiry concerning this communication or earlier 

Page 18 

communications from the examiner should be directed to HUY C. HO 

whose telephone number is (571)270-1108. The examiner can 

normally be reached on Monday - Friday, 8:00 a.m. - 5:00 p.m., 

EST. 

Examiner interviews are available via telephone, in-person, 

and video conferencing using a USPTO supplied web-based 

collaboration tool. To schedule an interview, applicant is 

encouraged to use the USPTO Automated Interview Request (AIR) at 

http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are 

unsuccessful, the examiner's supervisor, Kathy Wang-Hurst can be 

reached on 571-270-5371. The fax phone number for the 

organization where this application or proceeding is assigned is 

571-273-8300. 

Information regarding the status of an application may be 

obtained from the Patent Application Information Retrieval 

(PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status 

information for unpublished applications is available through 

Private PAIR only. For more information about the PAIR system, 

see http://pair-direct.uspto.gov. Should you have questions on 
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Page 19 

Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or 

access to the automated information system, call 800-786-9199 

(IN USA OR CANADA) or 571-272-1000. 

/HUY CHO/ 
Primary Examiner, Art Unit 2644 
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REMARKS 

In response to the Office Action dated August 29, 2018, Applicant respectfully requests 

reconsideration. Each of the rejections set forth in the Office Action has been carefully considered 

and is addressed below. 

I. Claim Rejections under 35 U.S.C. §103 

Independent claims 1 and 15 were rejected under 35 U.S.C. §103 as purportedly being 

obvious over U.S. Patent No. 8,977,255 ("Freeman") in view of U.S. Patent Application 

Publication No. 2013/0080167 ("Mozer"). Applicant respectfully requests reconsideration. 

A. Discussion of Mozer 

Mozer describes a two-stage speech recognition system in which a stage 1 recognizer 

classifies keywords recognized in an acoustic input signal into pre-defined classifications (CJ{0033). 

"Pre-defined classifications may be topics that describe different areas of interest, such as travel, 

purchases, entertainment, research, food, or electronics" (CJ{0033). The stage 1 recognizer "classifies 

recognized keywords into classifications, and when one classification has enough keywords 

classified with it, the stage 1 recognizer 102 may trigger [a] stage 2 recognizer" (CJ{0033). For 

example, the stage 1 recognizer may classify the words "vacation" and "flight" under a 

classification of "travel" (CJ{0066). The stage 1 recognizer then selects the "travel" classification and 

activates the stage 2 recognizer (CJ{0066). 

After being activated, the stage 2 recognizer "may output a response to" a detected meaning 

in an acoustic signal (CJ{0038). The stage 2 recognizer may decipher sentences in a conversation 

between two people, and output information to the device based on the deciphered sentences 

(CJ{0067). For example, after the stage 1 recognizer determines a classification of "travel," the stage 2 

recognizer may decipher a sentence "maybe we should do an activity in Ireland," and output 

pictures of Ireland to the device (CJ{0067). 
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B. Claim 1 Patentably Distinguishes Over Freeman and Mozer 

No combination of Freeman and Mozer would have taught or suggested "in response to 

detecting while in the low power mode that the acoustic input includes an explicit voice trigger, 

requesting ... that at least one server perform recognition on at least a portion of the acoustic input," 

as recited in claim 1. 

The Office Action asserts that Figure 6, CJ{0033, and CJ{CJ{0066-68 of Mozer describe the 

above-quoted language of claim 1 (see Office Action p. 6). The cited passage of Mozer describes 

that Mozer' s "stage 1" recognizer triggers Mozer' s "stage 2" recognizer in response to the stage 1 

recognizer classifying enough words into a particular classification and thereby determining that the 

input speech corresponds to a particular topic (CJ{0033). By citing to Mozer's functionality for 

initiating recognition by the "stage 2" recognizer in response to this topic identification, the Office 

Action suggests that determining a topic of input speech by determining whether a certain number 

of words fall within a classification can be properly interpreted as "detecting that the acoustic input 

includes an explicit voice trigger," as recited in claim 1. This is not correct. 

One of ordinary skill would understand the plain meaning of "explicit voice trigger" 

included in an "acoustic input" to be "voice" content that "triggers" an action when that voice 

content is "explicit[ly]" included in the acoustic input. This plain meaning is consistent with the 

Specification as filed. 

Mozer does not describe such an "explicit voice trigger" because Mozer does not describe 

that its topic identification through word classification includes any detection of such a "voice" 

content that "triggers" an action when that voice content is "explicit[ly ]" included in acoustic input. 

Mozer's process included actions taken in response to a post-processing of speech content, by 

analyzing words and phrases in combination with one another to determine whether more than a 

threshold number of words relate to a particular topic. No one word or phrase in Mozer, or any other 

explicit speech content, triggers any action. Determining a topic of speech input based on whether a 

certain number of words fall within a classification does not teach or suggest detecting whether the 

speech input includes an "explicit voice trigger." 
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Thus, Mozer does not teach or suggest "in response to detecting ... that the acoustic input 

includes an explicit voice trigger, requesting ... that at least one server perform recognition on at 

least a portion of the acoustic input" as recited in claim 1. 

The Office Action does not allege that Freeman teaches or suggests the above-quoted 

language of claim 1. According! y, even if the references would have been combined in the manner 

alleged by the Office Action (which the Assignee does not concede), no combination of the cited 

references would have taught or suggested at least the quoted language of claim 1. 

For at least this reason, no combination of Mozer and Freeman would have taught or 

suggested all limitations of independent claim 1. According! y, withdrawal of the rejection under § 

103 of claim 1 and the claims that depend therefrom is respectfully requested. 

C. Claim 15 Patentably Distinguishes Over Mozer and Freeman 

No combination of Mozer and Freeman would have taught or suggested "in response to 

detecting while in the low power mode that the acoustic input includes an explicit voice trigger, the 

explicit voice trigger comprising a predetermined phrase or word that triggers voice response 

processing: requesting ... that at least one server perform recognition on at least a portion of the 

acoustic input to determine whether the acoustic input includes at least one voice command" as 

recited in claim 15. 

i. The combination would not have taught or suggested "in response to 
detecting ... that the acoustic input includes an explicit voice trigger 
comprising a predetermined phrase or word that triggers voice response 
processing: requesting ... that at least one server perform recognition." 

As should be appreciated from the foregoing discussion, the cited passages of Mozer do not 

describe detecting whether an acoustic input includes an "explicit voice trigger" that comprises "a 

predetermined phrase or word that triggers voice response processing," as recited by amended claim 

15. 

The Office Action does not allege that Freeman teaches or suggests the above-quoted 

language of claim 15. Accordingly, even if the references would have been combined in the manner 
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alleged by the Office Action (which the Assignee does not concede), no combination of the cited 

references would have taught or suggested at least the quoted language of claim 15. 

ii. The combination would not have taught or suggested "requesting ... that at 
least one server perform speech recognition ... to determine whether the 
acoustic input includes at least one voice command. " 

The Office Action asserts that Figure 6, CJ{0033, CJ{0064, and CJ{CJ{0067-68 of Mozer describe the 

above-quoted language of claim 15. The cited passage describes that a stage 2 recognizer is 

triggered by a stage 1 recognizer to interpret sentences in audio of a conversation, and to obtain and 

provide to the speakers information that might be relevant to the conversation (CJ{0067). In Mozer, 

the information is not obtained in response to any user request, but rather is obtained when the 

system determines, from the speech, that the speakers may be discussing a topic and the system 

could helpfully contribute by providing information about that topic (CJ{0067). Mozer gives the 

example of recognizing a sentence "maybe we should do an activity in Ireland" and, in response, 

outputting pictures of Ireland or coupons for a soccer game in Ireland to a device (CJ{0067). 

By citing to these passages, the Office Action asserts that interpreting a conversation, and 

making a determination of whether helpful information could be provided, can be properly 

interpreted as determining "whether the acoustic input includes at least one voice command," as 

recited in claim 15. This is not correct. As should be appreciated from the foregoing, in Mozer's 

system there is no "command" included in the voice content. The speech is simply audio of a 

conversation, and the conversation is not directed at the system and does not include a request that 

the system do anything. The system is thus passively monitoring, and makes its own determination 

of whether an action should be taken. The system is not looking for any "command" included in the 

voice content. 

Thus, the cited passage of Mozer does not teach or suggest "requesting ... that at least one 

server perform speech recognition ... to determine whether the acoustic input includes at least one 

voice command" as recited in claim 15 (emphasis supplied). 

The Office Action does not allege that Freeman teaches or suggests the above-quoted 

language of claim 15. Accordingly, even if the references would have been combined in the manner 
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alleged by the Office Action (which the Assignee does not concede), no combination of the cited 

references would have taught or suggested at least the quoted language of claim 15. 

iii. Conclusion 

For at least these reasons, claim 15 patentably distinguishes over any combination of Mozer 

and Freeman. Accordingly, withdrawal of the rejection under§ 103 of claim 15 and the claims that 

depend therefrom is respectfully requested. 

D. Newly Added Claim 21 Patentably Distinguishes Over Mozer and Freeman 

Newly added claim 21 recites, in part, "in response to detecting ... that the acoustic input 

includes an explicit voice trigger, requesting that at least one server perform recognition on at least a 

portion of the acoustic input to determine whether the acoustic input includes at least one voice 

command." For reasons that should be appreciated from the foregoing, independent claim 21 

patentably distinguishes over Mozer and Freeman. 

Additionally, claim 21 recites, in part, "in response to receiving an indication from the at 

least one server that the acoustic input includes at least one voice command, respond to at least 

one voice command in the acoustic input recognized by the at least one server" (emphasis supplied). 

Recognizer 2 of Mozer does not determine whether an acoustic input includes a voice command. It 

follows that recognizer 1 would not receive an indication from recognizer 2 that an acoustic input 

includes a voice command. 

Freeman describes voice activation of a single device without interaction with a separate 

server. Thus, Freeman does not respond to a voice command "in response to receiving an indication 

from the at least one server" as recited in claim 21. 

For at least these reasons, independent claim 21 patentably distinguishes over Mozer and 

Freeman. 

II. General Comments on Dependent Claims 

As each of the dependent claims depends from a base claim that is believed to be in 

condition for allowance, the Applicant believes that arguing the further distinguishing features of all 
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of the dependent claims is unnecessary at this time. However, Applicant does not necessarily concur 

with the interpretation of the dependent claims as set forth in the Office Action, nor does Applicant 

concur that the basis for the rejection of any of the dependent claims is proper. Therefore, Applicant 

reserves the right to specifically address in the future the further patentability of the dependent 

claims not specifically addressed herein. 
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CONCLUSION 

In view of the foregoing amendments and remarks, this application should now be in 

condition for allowance. A notice to this effect is respectfully requested. If the Examiner believes, 

after this amendment, that the application is not in condition for allowance, the Examiner is 

requested to call Applicant's representative at the telephone number indicated below to discuss any 

outstanding issues relating to the allow ability of the application. 

If this response is not considered timely filed and if a request for an extension of time is 

otherwise absent, Applicant hereby requests any necessary extension of time. If there is a fee 

occasioned by this response, including an extension fee, please charge any deficiency to Deposit 

Account No. 23/2825 under Docket No. N0484 .71090US04, from which the undersigned is 

authorized to draw. 

Dated: November 29, 2018 Respectfully submitted, 

By /Andrew J. Tibbetts/ 
Andrew J. Tibbetts, Reg. No. 65,139 
WOLF, GREENFIELD & SACKS, P.C. 
600 Atlantic A venue 
Boston, Massachusetts 02210-2206 
617.646.8000 
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AMENDMENTS TO THE CLAIMS 

Applicant submits below a complete listing of the current claims, including marked-up 

claims with insertions indicated by underlining and deletions indicated by strikeouts and/or double 

bracketing. This listing of claims replaces all prior versions, and listings, of claims in the 

application: 

Listing of the Claims 

1. (Previously presented) A device comprising: 

at least one input configured to receive acoustic input from an environment of the device 

while the device is operating in a low power mode; and 

at least one processor configured to perform at least one processing stage on the acoustic 

input, the at least one processing stage including: 

in response to detecting while in the low power mode that the acoustic input includes 

an explicit voice trigger, requesting, via a network while in the low power mode, that at 

least one server perform recognition on at least a portion of the acoustic input to 

determine whether the acoustic input includes at least one voice command, 

wherein the device is configured to respond to voice commands recognized by the at least 

one server. 

2. (Previously presented) The device of claim 1, wherein the at least one processor comprises 

a first processor configured to perform at least one first processing stage and a second processor 

configured to perform at least one second processing stage. 

3. (Previously presented) The device of claim 2, wherein the first processor is configured to 

perform at least one first processing stage prior to the second processor being engaged to perform at 

least one second processing stage. 

4. (Previously presented) The device of claim 3, wherein the first processor is a digital signal 

processor configured to operate at a lower power than the second processor. 
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5. (Previously presented) The device of claim 4, wherein the first processor is configured to 

perform at least one voice activity detection processing stage including spectral analysis on the 

acoustic input to evaluate whether the spectrum of the acoustic input is indicative of voice activity, 

periodicity analysis to evaluate whether the signal periodicity is indicative of voice activity and/or 

phone loop analysis to evaluate whether the acoustic input includes speech. 

6. (Previously presented) The device of claim 4, wherein the first processor is configured to 

perform limited vocabulary automatic speech recognition on the acoustic input to detect whether the 

acoustic input includes the explicit voice trigger. 

7. (Previously presented) The device of claim 4, wherein the second processor is configured to 

perform automatic speech recognition on the acoustic input, at least one classification processing 

stage and/or at least one natural language processing stage to understand the meaning of the voice 

command. 

8. (Previously presented) The device of claim 7, wherein the second processor is configured to 

perform limited vocabulary automatic speech recognition on the acoustic input to detect whether the 

acoustic input includes an explicit voice trigger. 

9. (Previously presented) The device of claim 7, wherein the device is further configured to 

provide, prior to activating the second processor or turning on a display of the device, at least one 

indication to the user to confirm that the acoustic input was received and is being processed. 

10. (Previously presented) The device of claim 3, wherein the device is further configured to 

transition to an active mode to respond to the voice command when either the at least one first 

processing stage or the at least one second processing stage determines that the acoustic input 

includes a voice command. 
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11. (Previously presented) The device of claim 1, wherein at least one task specified by the 

voice command is performed with the device remaining in the low power mode, and wherein the 

explicit voice trigger is a specific word or phrase that, when detected, is sufficient to engage the 

device. 

12. (Previously presented) The device of claim 1, wherein the device is further configured to 

perform one or more default actions when a specific task could not be ascertained from the acoustic 

input. 

13. (Previously presented) The device of claim 3, wherein performing the at least one first 

processing stage comprises evaluating at least one contextual cue selected from a group consisting 

of: time of day, motion of the device, location of the device, an occurrence of an event on the 

device, recent activity on the device, and state of a battery powering the device. 

14. (Previously presented) The device of claim 3, wherein performing the at least one second 

processing stage comprises evaluating at least one contextual cue selected from a group consisting 

of: time of day, motion of the device, location of the device, an occurrence of an event on the 

device, recent activity on the device, and state of a battery powering the device. 

15. (Currently Amended) At least one non-transitory computer readable medium storing 

instructions that, when executed on at least one processor, perform a method of monitoring an 

acoustic environment of a device to receive acoustic input from the environment of the device while 

the device is operating in a low power mode, the method comprising: 

performing at least one processing stage on the acoustic input, the at least one processing 

stage including: 
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in response to detecting while in the low power mode that the acoustic input includes 

an explicit voice trigger comprising a predetermined word or phrase that triggers voice 

response processing: [[,]] 

requesting, via a network while in the low power mode, that at least one 

server perform recognition on at least a portion of the acoustic input to determine 

whether the acoustic input includes at least one voice command; and 

responding to voice commands recognized by the at least one server. 

16. (Original) The at least one non-transitory computer readable medium of claim 16, wherein 

the first processor is configured to perform at least one first processing stage prior to the second 

processor being engaged to perform at least one second processing stage. 

17. (Previously presented) The at least one non-transitory computer readable medium of claim 

15, further comprising performing limited vocabulary automatic speech recognition on the acoustic 

input to detect whether the acoustic input includes the explicit voice trigger. 

18. (Original) The at least one non-transitory computer readable medium of claim 15, further 

comprising providing, while in the low power mode, at least one indication to the user to confirm 

that the acoustic input was received and is being processed. 

19. (Previously presented) The at least one non-transitory computer readable medium of claim 

15, further comprising performing at least one task specified by the voice command with the device 

remaining in the low power mode. 

20. (Previously presented) The at least one non-transitory computer readable medium of claim 

15, further comprising evaluating, while in the low power mode, at least one contextual cue selected 

from a group consisting of: time of day, motion of the device, location of the device, an occurrence 

of an event on the device, recent activity on the device, and state of a battery powering the device. 
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21. (New) A device comprising: 

at least one input configured to receive acoustic input from an environment of the device 

while the device is operating in a low power mode; and 

at least one processor configured to: 

in response to detecting while in the low power mode that the acoustic input includes 

an explicit voice trigger, requesting that at least one server perform recognition on at least a 

portion of the acoustic input to determine whether the acoustic input includes at least one 

voice command; and 

in response to receiving an indication from the at least one server that the acoustic 

input includes at least one voice command, respond to at least one voice command in the 

acoustic input recognized by the at least one server. 

Petitioner Exhibit 1004, Page 372 of 1052



PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid 0MB control number 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

Substitute for Form PT0-875 15/238,238 08/16/2016 □ To be Mailed 

ENTITY: ~ LARGE 0 SMALL 0 MICRO 

APPLICATION AS FILED - PART I 

(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

□ BASIC FEE N/A N/A N/A 
(37 CFR 1.16(a), (b), or (c)) 

□ SEARCH FEE N/A N/A N/A 
(37 CFR 1.16(k), (i), or (m)) 

□ EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A 

TOTAL CLAIMS 
* (37 CFR 1.16(i)) minus 20 = X $ = 

INDEPENDENT CLAIMS 
* (37 CFR 1.16(h)) minus 3 = X $ = 

If the specification and drawings exceed 100 sheets 

□APPLICATION SIZE FEE 
of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 

(37 CFR 1.16(s)) 
fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

□ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 

11/29/2018 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE ($) 

f-- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR 
w 

Total (37 CFR ~ 1.16(i\\ • 21 Minus ** 20 = 1 X $100 = 100 
0 

Independent z * 3 Minus ***3 = 0 X $460 = 0 w (37 CFR 1.16(hll 

~ D Application Size Fee (37 CFR 1.16(s)) 
<( 

□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL ADD'L FEE 100 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE ($) 
AFTER PREVIOUSLY 

f--
AMENDMENT PAID FOR 

z Total (37 CFR * Minus ** = X $ = w 1.16(i)) 

~ Independent * Minus *** = X $ = 0 (37 CFR 1.16(h)) 

z D Application Size Fee (37 CFR 1.16(s)) w 
~ 
□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". ROSA WEST 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the US PTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 

Petitioner Exhibit 1004, Page 373 of 1052



Application/Control No. Applicant(s)/Patent Under Reexamination 

Index of Claims 15/238,238 Ganong et al. 

Examiner Art Unit 

HUYC HO 2644 

✓ Rejected - Cancelled N Non-Elected A Appeal 

- Allowed Restricted I Interference 0 Objected -

CLAIMS 

□ Claims renumbered in the same order as presented by applicant 0 CPA 0 T.D. 0 R.1.47 

CLAIM DATE 
Final Original 04/20/2017 01/10/2018 08/20/2018 02/24/2019 

1 ✓ ✓ ✓ ✓ 

2 ✓ ✓ ✓ ✓ 

3 ✓ ✓ ✓ ✓ 

4 ✓ ✓ ✓ ✓ 

5 ✓ ✓ ✓ ✓ 

6 ✓ ✓ ✓ ✓ 

7 ✓ ✓ ✓ ✓ 

8 ✓ ✓ ✓ ✓ 

9 ✓ ✓ ✓ ✓ 

10 ✓ ✓ ✓ ✓ 

11 ✓ ✓ ✓ ✓ 

12 ✓ ✓ ✓ ✓ 

13 ✓ ✓ ✓ ✓ 

14 ✓ ✓ ✓ ✓ 

15 ✓ ✓ ✓ ✓ 

16 ✓ ✓ ✓ ✓ 

17 ✓ ✓ ✓ ✓ 

18 ✓ ✓ ✓ ✓ 

19 ✓ ✓ ✓ ✓ 

20 ✓ ✓ ✓ ✓ 

21 ✓ 

U.S. Patent and Trademark Office Part of Paper No.: 20190222 

Page 1 of 1 

Petitioner Exhibit 1004, Page 374 of 1052



Search Notes 

CPC - Searched* 

Symbol 

Application/Control No. 

15/238,238 

Examiner 

HUYC HO 

G10L 15/20; G10L 15/22; G10L 15/24; G10L 15/25; G10L2015/223; 
G10L2015/226; H04M2250/7 4; H04W52/0251; H04W52/0254. 

CPC Combination Sets - Searched* 

Symbol 

US Classification - Searched* 

Class Subclass 

379 88.01 

Applicant(s)/Patent Under Reexamination 

Ganong et al. 

Art Unit 

2644 

Date Examiner 

4/20/2017 HH 

Date Examiner 

Date Examiner 

4/20/2017 HH 

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of the 
search. 

Search Notes 

Search Notes Date Examiner 

EAST Database Search 4/20/2017 HH 

Inventor Search 4/20/2017 HH 

Search update 1/10/2018 HH 

Search update 8/20/2018 HH 

Search update 02/24/2019 HH 

Interference Search 

US Class/CPC 
US Subclass/CPC Group Date Examiner Symbol 

379 88.02 4/20/2017 HH 

704 246-255 4/20/2017 HH 

/HUY CHO/ 
Primary Examiner.Art Unit 2644 

U.S. Patent and Trademark Office 
Page 1 of 1 

Part of Paper No.: 20190222 

Petitioner Exhibit 1004, Page 375 of 1052



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

15/238,238 08/16/2016 

91337 7590 02/28/2019 

Nuance Communications, Inc. 
c/o Wolf, Greenfield & Sacks, P.C. 
600 Atlantic A venue 
Boston, MA 02210-2206 

FIRST NAMED INVENTOR 

William F. Ganong III 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

N0484.71090US04 

CONFIRMATION NO. 

5864 

EXAMINER 

HO.HUYC 

ART UNIT PAPER NUMBER 

2644 

NOTIFICATION DATE DELIVERY MODE 

02/28/2019 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

IP.Inbox@nuance.com 
N0484 _eOfficeAction@WolfGreenfield.com 
Patents_ eOfficeAction @wolfgreenfield.com 

PTOL-90A (Rev. 04/07) 

Petitioner Exhibit 1004, Page 376 of 1052



Office Action Summary 

Application No. 
15/238,238 

Examiner 
HUY CHO 

Applicant(s) 
Ganong et al. 

Art Unit 
2644 

AIA Status 
No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING -DATE OF THIS COMMUNICATION. 
Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing 
date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term 
adjustment. See 37 CFR 1.704(b). 

Status 

1 )~ Responsive to communication(s) filed on 29 November 2018. 
0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on . 

2a)~ This action is FINAL. 2b) 0 This action is non-final. 
3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 

__ ; the restriction requirement and election have been incorporated into this action. 
4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5) ~ Claim(s) 1-21 is/are pending in the application. 

5a) Of the above claim(s) __ is/are withdrawn from consideration. 

6) O Claim(s) __ is/are allowed. 

7) ~ Claim(s) 1-21 is/are rejected. 

8) O Claim(s) __ is/are objected to. 

9) O Claim(s) __ are subject to restriction and/or election requirement 
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://www.uspto.gov/patents/init events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

Application Papers 
10)0 The specification is objected to by the Examiner. 

11 )~ The drawing(s) filed on 16 August 2016 is/are: a)~ accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 
12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a)O All b)O Some** c)O None of the: 

1.0 Certified copies of the priority documents have been received. 

2.0 

3.0 

Certified copies of the priority documents have been received in Application No. __ . 

Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 

** See the attached detailed Office action for a list of the certified copies not received. 

Attachment{s) 

1) O Notice of References Cited (PTO-892) 

2) O Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 11-13) Office Action Summary 

3) O Interview Summary (PTO-413) 

Paper No(s)/Mail Date __ . 

4) O Other: __ . 

Part of Paper No./Mail Date 20190222 

Petitioner Exhibit 1004, Page 377 of 1052



Application/Control Number: 15/238,238 
Art Unit: 2644 

DETAILED ACTION 

Page 2 

1. The present application is being examined under the pre-AIA 

first to invent provisions. 

Response to Arguments 

2. Applicant's arguments filed 11/29/2018 have been fully 

considered but they are not persuasive for the following 

reasons. 

With respect to the arguments that no combination of 

Freeman and Mozer would have taught or suggested "in response to 

detecting while in the low power mode that the acoustic input 

includes an explicit voice trigger, requesting ... that at least 

one server perform recognition on at least a portion of the 

acoustic input," as recited in claims 1, 15 and new claim 21. 

The examiner respectfully disagrees because: 

First of all, the main reference Freeman teaches a portable 

electronic device operates in a low power mode for detecting an 

audio input and checking for any possible voice command in the 

audio input (Freeman, Figure 5, boxes 504, 506, 508 and 510). 

Freeman's voice command could read upon the claimed "explicit 

voice trigger" because in a broadest reasonable interpretation 

for "explicit voice trigger", the voice trigger can be meant as 

a word or a phrase that provides as a trigger or an initiator, 
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or an ignitor for a next action. Meanwhile, the voice command in 

the audio input taught by Freeman could be a word, a phrase that 

provides an initiating word/phrase or a triggering word/phrase 

to ignite or trigger for next actions. Thus, Freeman teaches and 

suggests the argued features, i.e., "explicit voice trigger" in 

claims 1, 15 and new claim 21. 

However, for the sake of the explicit and clear rejection 

in the office action, reference Mozer was used for this purpose. 

In fact, Mozer teaches a device comprises speech recognizers as 

stage 1 and stage 2 recognizers (Mozer, Figure lB). The stage 1 

recognizer is designed to recognize a limited set of keywords 

that may trigger for a next action or a next stage. The device 

uses stage 1 recognizer to conserve batter energy at low power 

mode (Mozer, pp [32]). The keywords read on the "explicit voice 

trigger" because the keywords are recognized by a stage 1 speech 

recognizer (Mozer, Figure lB). The keywords are words/phrases 

that trigger for the next action as shown in stage 2 recognizer 

(Mozer, Figure 4, pp [33]). Stage 2 recognizer is triggered by 

keywords from stage 1 recognizer to receive an acoustic input 

signal and to determine further information from the acoustic 

input signal and to output responses per the determination 

(Mozer, Figure 5, pp [36]-[40]). Besides, the stage 2 recognizer 

can be located on a server (Mozer, pp [31]). Therefore, Mozer 

discloses the argued features/limitations, i.e., "in response to 
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detecting while in the low power mode that the acoustic input 

includes an explicit voice trigger, requesting that at least 

one server perform recognition on at least a portion of the 

acoustic input," as recited in claims 1, 15 and new claim 21. 

In conclusion, the argued features/limitations were written 

such that they read upon the cited references as explained 

above. 

Claim Rejections - 35 USC§ 103 

3. In the event the determination of the status of the application as 

subject to AIA 35 U.S.C. 102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 

and 103) is incorrect, any correction of the statutory basis for the 

rejection will not be considered a new ground of rejection if the prior art 

relied upon, and the rationale supporting the rejection, would be the same 

under either status. 

4. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms 

the basis for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not 
identically disclosed or described as set forth in section 102, 
if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by 
the manner in which the invention was made. 

5. This application currently names joint inventors. In considering 

patentability of the claims under pre-AIA 35 U.S.C. 103(a), the examiner 

presumes that the subject matter of the various claims was commonly owned at 

the time any inventions covered therein were made absent any evidence to the 

Petitioner Exhibit 1004, Page 380 of 1052



Application/Control Number: 15/238,238 
Art Unit: 2644 

Page 5 

contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point 

out the inventor and invention dates of each claim that was not commonly 

owned at the time a later invention was made in order for the examiner to 

consider the applicability of pre-AIA 35 U.S.C. 103(c) and potential pre-AIA 

35 U.S.C. 102(e), (f) or (g) prior art under pre-AIA 35 U.S.C. 103(a). 

6. Claims 1-12, 15-19 and 21 are rejected under pre-AIA 35 

U.S.C. 103(a) as being unpatentable over Freeman et al. (U.S. 

Patent No. 8,977,255) and further in view of Mozer (U.S. Patent 

Publication No. 20103/0080167). 

Regarding claim 1, (Previously Presented) Freeman teaches a 

device (Freeman, the Abstract, Figure 1), comprising: 

at least one input configured to receive acoustic input 

from an environment of the device while the device is operating 

in a low power mode (Freeman, Figure 3, voice input, Figure 5, 

box 504); and 

at least one processor configured to perform at least one 

processing stage on the acoustic input (Freeman, Figure 4, box 

408; Figure 5, boxes 504, 508, 510, 512), 

wherein the device is configured to respond to the voice 

command (Freeman, Figure 4, boxes 408, 410; Figure 5, boxes 516, 

520). 
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Freeman does not teach "in response to detecting while in 

the low power mode that the acoustic input includes an explicit 

voice trigger, requesting, via a network while in the low power 

mode, that at least one server perform recognition on at least a 

portion of the acoustic input to determine whether the acoustic 

input includes at least one voice command". 

Mozer teaches "in response to detecting while in the low 

power mode that the acoustic input includes an explicit voice 

trigger (Mozerr Figures 4 and 6r Paragraph(s) [32]-[33Jr [66]), 

requesting, via a network while in the low power mode, that at 

least one server perform recognition on at least a portion of 

the acoustic input to determine whether the acoustic input 

includes at least one voice command" (Mozerr Figure 6r 

Paragraph(s) [33Jr [67]-[68]: the device is still in low power 

mode of stage 1 transition to stage 2 to request for further 

recognition of detailed information from the acoustic input; 

Figure Br Paragraph(s) [64]: the stage 2 located in a server). 

Therefore, it would have been obvious to a person of 

ordinary skill in the art before the invention was made to 

modify Freeman by incorporating teachings of Mozer, system and 

method for speech recognition wherein the speech queries and 

commands are recognized from the acoustic input signals by 

multi-staged process and one of the multi-staged process could 
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be done via a different remote device such as a server, thus 

providing improvement accuracy for the speech recognizing 

process of acoustic input signals. 

Regarding claim 15, (Currently Amended) Freeman teaches at 

least one non-transitory computer readable medium storing 

instructions that, when executed on at least one processor, 

perform a method of monitoring an acoustic environment of a 

device to receive acoustic input from the environment of the 

device while the device is operating in a low power mode 

(Freemanr the Abstractr Figure lr Col. 1 Lines 60-65), the 

method comprising: 

performing, at least one processing stage on the acoustic 

input (Freemanr Figure 4r box 408; Figure 5r boxes 504r 50Br 

510r 512); and 

responding to voice commands (Freemanr Figure 4r boxes 40Br 

410; Figure 5r boxes 516r 520); 

responding to the voice command (Freemanr Figure 4r boxes 

40Br 410; Figure 5r boxes 516r 520). 

Freeman does not teach "in response to detecting while in 

the low power mode that the acoustic input includes an explicit 

voice trigger comprising a predetermined word or phrase that 
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triggers voice response processing, requesting, via a network 

while in the low power mode, that at least one server perform 

recognition on at least a portion of the acoustic input to 

determine whether the acoustic input includes at least one voice 

command". 

Mozer teaches "in response to detecting while in the low 

power mode that the acoustic input includes an explicit voice 

trigger comprising a predetermined word or phrase that triggers 

voice response processing (Mozerr Figures 4 and 6r Paragraph(s) 

[32]-[33Jr [66]), requesting, via a network while in the low 

power mode, that at least one server perform recognition on at 

least a portion of the acoustic input to determine whether the 

acoustic input includes at least one voice command" (Mozerr 

Figure 6r Paragraph (s) [33] r [67]-[68]: the device is still in 

low power mode of stage 1 transition to stage 2 to request for 

further recognition of detailed information from the acoustic 

input; Figure Br Paragraph(s) [64]: the stage 2 located in a 

server). 

Therefore, it would have been obvious to a person of 

ordinary skill in the art before the invention was made to 

modify Freeman by incorporating teachings of Mozer, system and 

method for speech recognition wherein the speech queries and 

commands are recognized from the acoustic input signals by 
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multi-staged process and one of the multi-staged process could 

be done via a different remote device such as a server, thus 

providing improvement accuracy for the speech recognizing 

process of acoustic input signals. 

Regarding claim 21, (New) Freeman teaches a device 

(Freemanr the Abstractr Figure 1), comprising: 

at least one input configured to receive acoustic input 

from an environment of the device while the device is operating 

in a low power mode (Freemanr Figure 3r voice inputr Figure 5r 

box 504); and 

at least one processor configured to (Freemanr Figure 4r 

box 408; Figure 5r boxes 504r 50Br 510r 512). 

Freeman does not teach "in response to detecting while in 

the low power mode that the acoustic input includes an explicit 

voice trigger, requesting that at least one server perform 

recognition on at least a portion of the acoustic input to 

determine whether the acoustic input includes at least one voice 

command; and in response to receiving an indication from the at 

least one server that the acoustic input includes at least one 

voice command, respond to at least one voice command in 

the acoustic input recognized by the at least one server". 
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Mozer teaches "in response to detecting while in the low 

power mode that the acoustic input includes an explicit voice 

trigger" (Mozerr Figures 4 and 6r Paragraph(s) [32]-[33Jr [66]), 

requesting that at least one server perform recognition on at 

least a portion of the acoustic input to determine whether the 

acoustic input includes at least one voice command; and in 

response to receiving an indication from the at least one server 

that the acoustic input includes at least one voice command, 

respond to at least one voice command in the acoustic input 

recognized by the at least one server" (Mozerr Figures 4 and 6r 

Paragraph(s) [32]- [33Jr [67]-[68]: the device is still in low 

power mode of stage 1 transition to stage 2 to request for 

further recognition of detailed information from the acoustic 

input; Figure Br Paragraph(s) [64]: the stage 2 located in a 

server). 

Therefore, it would have been obvious to a person of 

ordinary skill in the art before the invention was made to 

modify Freeman by incorporating teachings of Mozer, system and 

method for speech recognition wherein the speech queries and 

commands are recognized from the acoustic input signals by 

multi-staged process and one of the multi-staged process could 

be done via a different remote device such as a server, thus 
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Regarding claim 2, ( Previously Presented) Freeman, as 

Page 11 

modified by Mozer, teaches the device of claim 1, wherein the at 

least one processor comprises a first processor configured to 

perform at least one first processing stage and a second 

processor configured to perform at least one second processing 

stage (Freemanr Figure 4r box 408; Figure 5r boxes 504r 508r 

510r 512; and Mozerr Figure lBr Paragraph(s) [31]-[32Jr [36]). 

Regarding claim 3, (Previously Presented) Freeman, as 

modified by Mozer, teaches the device of claim 2, wherein the 

first processor is configured to perform at least one first 

processing stage prior to the second processor being engaged to 

perform at least one second processing stage (Freemanr Figure 4r 

box 408; Figure 5r boxes 504r 508r 510r 512; and Mozerr Figure 

lBr Paragraph(s) [31]-[32Jr [36]). 

Regarding claim 4, ( Previously Presented) Freeman, as 

modified by Mozer, teaches the device of claim 3, wherein the 

first processor is a digital signal processor configured to 

operate at a lower power than the second processor (Mozerr 

Figure lBr Paragraph(s) [31]-[32Jr [36]). 
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modified by Mozer, teaches the device of claim 4, wherein the 

first processor is configured to perform at least one voice 

activity detection processing stage including spectral analysis 

on the acoustic input to evaluate whether the spectrum of the 

acoustic input is indicative of voice activity, periodicity 

analysis to evaluate whether the signal periodicity is 

indicative of voice activity and/or phone loop analysis to 

evaluate whether the acoustic input includes speech (Freemanr 

Col. 4 Lines 45-62r Col. 5 Lines 13-33). 

Regarding claim 6, (Previously Presented) Freeman, as 

modified by Mozer, teaches the device of claim 4, wherein the 

first processor is configured to perform limited vocabulary 

automatic speech recognition on the acoustic input to detect 

whether the acoustic input includes the explicit voice trigger 

(Mozerr Paragraph(s) [33]). 

Regarding claim 7, (Previously Presented) Freeman, as 

modified by Mozer, teaches the device of claim 4, wherein the 

second processor is configured to perform automatic speech 

recognition on the acoustic input, at least one classification 

processing stage and/or at least one natural language processing 

stage to understand the meaning of the voice command (Mozerr 

Paragraph(s) [36]). 
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Regarding claim 8, ( Previously Presented) Freeman, as 

Page 13 

modified by Mozer, teaches the device of claim 7, wherein the 

second processor is configured to perform limited vocabulary 

automatic speech recognition on the acoustic input to detect 

whether the acoustic input includes an explicit voice trigger 

(Mozerr Paragraph(s) [33Jr [36]). 

Regarding claim 9, (Previously Presented) Freeman, as 

modified by Mozer, teaches the device of claim 7, wherein the 

device is further configured to provide, prior to activating the 

second processor or turning on a display of the device, at least 

one indication to the user to confirm that the acoustic input 

was received and is being processed (Mozerr Paragraph(s) [26]-

[28Jr [46]-[47]). 

Regarding claim 10, (Previously Presented) Freeman, as 

modified by Mozer, teaches the mobile device of claim 3, wherein 

the device is further configured to transition to an active mode 

to respond to the voice command when either the at least one 

first processing stage or the at least one second processing 

stage determines that the acoustic input includes a voice 

command (Freemanr Figure 5r boxes 512). 

Regarding claim 11, (Previously Presented) Freeman, as 

modified by Mozer, teaches the device of claim 1, wherein at 
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least one task specified by the voice command is performed with 

the device remaining in the low power mode, and wherein the 

explicit voice trigger is a specific word or phrase that, when 

detected, is sufficient to engage the device (Mozerr 

Paragraph ( s) [ 65] - [ 66]: specific words such as "vacation" r 

"travel"r etc.). 

Regarding claim 12, ( Previously Presented) Freeman, as 

modified by Mozer, teaches the device of claim 1, wherein the 

device is further configured to perform one or more default 

actions when a specific task could not be ascertained from the 

acoustic input (Freemanr Figure 5r box 506). 

Regarding claim 16, (Original) Freeman, as modified by 

Mozer, teaches the at least one non-transitory computer readable 

medium of claim 16, wherein the first processor is configured to 

perform at least one first processing stage prior to the second 

processor being engaged to perform at least one second 

processing stage (Mozerr Figure lBr Paragraph(s) [31]-[33Jr 

[36]). 

Regarding claim 1 7, (Previously Presented) Freeman, as 

modified by Mozer, teaches the at least one non-transitory 

computer readable medium of claim 15, further comprising 

performing limited vocabulary automatic speech recognition on 
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the acoustic input to detect whether the acoustic input includes 

the explicit voice trigger (Mozer, Paragraph(s) [33]). 

Regarding claim 18, (Original) Freeman, as modified by 

Mozer, teaches the at least one non-transitory computer readable 

medium of claim 15, further comprising providing, while in the 

low power mode, at least one indication to the user to confirm 

that the acoustic input was received and is being processed 

(Freeman, Figure 5, boxes 504, 506,508). 

Regarding claim 19, (Previously Presented) Freeman, as 

modified by Mozer, teaches the at least one non-transitory 

computer readable medium of claim 15, further comprising 

performing at least one task specified by the voice command with 

the device remaining in the low power mode (Freeman, Figure 5, 

boxes 506, 508, 510). 

8. Claims 13, 14 and 20 are rejected under pre-AIA 35 U.S.C. 

103(a) as being unpatentable over Freeman et al. (U.S. Patent 

No. 8,977,255) and further in views of Mozer (U.S. Patent 

Publication No. 20103/0080167) and LeBeau et al. (U.S. Patent 

Publication No. 2012/0034904). 
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Regarding claim 13, (Previously Presented) Freeman, as 

modified by Mozer, does not teach the device of claim 3, wherein 

performing the at least one first processing stage comprises 

evaluating at least one contextual cue selected from a group 

consisting of: time of day, motion of the device, location of 

the mobile device, an occurrence of an event on the device, 

recent activity on the mobile device, and state of a battery 

powering the device. 

LeBeau teaches "performing the at least one first 

processing stage comprises evaluating at least one contextual 

cue selected from a group consisting of: time of day, motion of 

the mobile device, location of the device, an occurrence of an 

event on the device, recent activity on the device, and state of 

a battery powering the device." (LeBeaur Figure lBr 140r 

Paragraph (s) [41]-[43]). 

Therefore, it would have been obvious to a person of 

ordinary skill in the art before the invention was made to 

modify Freeman and Mozer, by incorporating teachings of LeBeau, 

system and method for monitoring ambient sounds for voice input 

of mobile device with further advantage of consideration of the 

context associated with the mobile device such as current 

location of the device, date and time, schedule, power source, 

etc., thus providing an improvement in recognizing of ambient 
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sounds for voice input around the device with automatic and 

intelligent determination the device context associated with the 

device rather waiting for explicit direction from the user of 

the device for beginning monitoring for the voice input from the 

ambient sounds. 

Regarding claim 14, (Previously Presented) Freeman, as 

modified by Mozer, does not teach the device of claim 3, wherein 

performing the at least one second processing stage comprises 

evaluating at least one contextual cue selected from a group 

consisting of: time of day, motion of the device, location of 

the device, an occurrence of an event on the device, recent 

activity on the device, and state of a battery powering the 

device. 

LeBeau teaches "performing the at least one first 

processing stage comprises evaluating at least one contextual 

cue selected from a group consisting of: time of day, motion of 

the device, location of the device, an occurrence of an event on 

the device, recent activity on the device, and state of a 

battery powering the device." (LeBeaur Figure lBr 140r 

Paragraph(s) [41]-[43]). 

Therefore, it would have been obvious to a person of 

ordinary skill in the art before the invention was made to 
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modify Freeman and Mozer, by incorporating teachings of LeBeau, 

system and method for monitoring ambient sounds for voice input 

of mobile device with further advantage of consideration of the 

context associated with the mobile device such as current 

location of the device, date and time, schedule, power source, 

etc., thus providing an improvement in recognizing of ambient 

sounds for voice input around the device with automatic and 

intelligent determination the device context associated with the 

device rather waiting for explicit direction from the user of 

the device for beginning monitoring for the voice input from the 

ambient sounds. 

Regarding claim 20, (Previously Presented) Freeman, as 

modified by Mozer, does not teach the at least one non­

transitory computer readable medium of claim 15, further 

comprising evaluating, while in the low power mode, at least one 

contextual cue selected from a group consisting of: time of day, 

motion of the device, location of the device, an occurrence of 

an event on the device, recent activity on the device, and state 

of a battery powering the device. 

LeBeau teaches "performing the at least one first 

processing stage comprises evaluating at least one contextual 

cue selected from a group consisting of: time of day, motion of 

the device, location of the device, an occurrence of an event on 
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battery powering the device." (LeBeaur Figure lBr 140r 

Paragraph (s) [41]-[43]). 

Therefore, it would have been obvious to a person of 

ordinary skill in the art before the invention was made to 

Page 19 

modify Freeman and Mozer, by incorporating teachings of LeBeau, 

system and method for monitoring ambient sounds for voice input 

of mobile device with further advantage of consideration of the 

context associated with the mobile device such as current 

location of the device, date and time, schedule, power source, 

etc., thus providing an improvement in recognizing of ambient 

sounds for voice input around the device with automatic and 

intelligent determination the device context associated with the 

device rather waiting for explicit direction from the user of 

the device for beginning monitoring for the voice input from the 

ambient sounds. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the 

extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action 

is set to expire THREE MONTHS from the mailing date of this 

action. In the event a first reply is filed within TWO MONTHS 
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of the mailing date of this final action and the advisory action 

is not mailed until after the end of the THREE-MONTH shortened 

statutory period, then the shortened statutory period will 

expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated 

from the mailing date of the advisory action. In no event, 

however, will the statutory period for reply expire later than 

SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier 

communications from the examiner should be directed to HUY CHO 

whose telephone number is (571)270-1108. 

normally be reached on M-F 8AM-5PM. 

The examiner can 

Examiner interviews are available via telephone, in-person, 

and video conferencing using a USPTO supplied web-based 

collaboration tool. To schedule an interview, applicant is 

encouraged to use the USPTO Automated Interview Request (AIR) at 

http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are 

unsuccessful, the examiner's supervisor, KATHY WANG-HURST can be 

reached on (571)270-5371. The fax phone number for the 

organization where this application or proceeding is assigned is 

571-273-8300. 

Information regarding the status of an application may be 

obtained from the Patent Application Information Retrieval 
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(PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status 

information for unpublished applications is available through 

Private PAIR only. For more information about the PAIR system, 

see http://pair-direct.uspto.gov. Should you have questions on 

access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or 

access to the automated information system, call 800-786-9199 

(IN USA OR CANADA) or 571-272-1000. 

/HUY CHO/ 
Primary Examiner, Art Unit 2644 
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interview. 
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Examiner to Check for Accuracy 
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Application No.: 15/238,238 7 Docket No.: N0484.71090US04 
Response to Final Office Action dated February 28, 2019 

REMARKS 

In response to the Office Action dated February 28, 2019, Applicant respectfully requests 

reconsideration. Each of the rejections set forth in the Office Action has been carefully considered 

and is addressed below. To further prosecution of the application, amendments have been made to 

the claims herein. The claims as presented are believed to be in condition for allowance. 

I. Interview Summary 

Applicant's representatives, Saad Alam and Andrew J. Tibbetts, thank Examiner Ho for 

conducting the interview on April 11, 2019. The substance of that interview is summarized in the 

discussion below. 

During the interview, Applicant's representatives discussed some embodiments of the 

technology described in connection with FIG. 4 of the application. Next, the discussion turned to the 

rejection of the claims over the Freeman and Mozer references. In particular, Applicant's 

representatives explained distinctions of techniques described in the application from those of 

Mozer, as detailed below. The Examiner agreed that there was a distinction between the technique 

and the references, but suggested amending the claims to better capture the distinction. Applicant's 

representatives discussed changes to the claims to better capture the distinction. The Examiner 

agreed to reconsider the rejection in view of amendments discussed during the telephone interview. 

Accordingly, the claims are amended herein along the lines discussed during the telephone 

interview. 

II. Claim Rejections under 35 U.S.C. §103 

Independent claims 1, 15 and 21 were rejected under 35 U.S.C. §103 as allegedly being 

obvious over U.S. Patent No. 8,977,255 ("Freeman") in view of U.S. Patent Application Publication 

No. 2013/0080167 ("Mozer"). Applicant respectfully requests reconsideration in view of the 

telephone interview, the foregoing amendments, and the following remarks. 
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Application No.: 15/238,238 8 Docket No.: N0484.71090US04 
Response to Final Office Action dated February 28, 2019 

A. Discussion of Some Embodiments From The Specification 

Some embodiments described in the present application relate to a technique for a device to 

determine whether an acoustic input includes a voice command, while the device remains in a low 

power mode (Published Specification, (_j{0035). The device determines whether the acoustic input 

includes a trigger word or phrase (e.g., "Hello Dragon") by (1) performing automatic speech 

recognition (ASR) on the acoustic input to recognize spoken words or phrases in the acoustic input; 

and (2) determining whether any of the recognized words or phrases match the trigger word or 

phrase ((_j{0087). For example, the device may determine whether any of the phrases recognized in 

the acoustic input match the trigger phrase "Hello Dragon" ((_j{0087). 

In response to determining that a trigger word phrase was spoken in the acoustic input, the 

device may (while remaining in the low power mode) invoke more comprehensive ASR to 

determine whether a voice command is present in the acoustic input ((_j{0090). To invoke more 

comprehensive ASR, the device may transmit (while in the low power mode) the acoustic input to a 

server may perform more computationally expensive ASR to determine whether the acoustic input 

includes a voice command ((_j{0091). When the server determines that the acoustic input includes a 

voice command, the server may notify the device, such that the device responds to the voice 

command recognized by the server ((_j{0070). 

The foregoing discussion is provided to assist the Examiner in appreciating some 

applications for various inventive aspects of the present disclosure. However, this discussion may 

not apply to each of the independent claims, and the language of the independent claims may differ 

in material respects from the discussion provided above. Thus, Applicant respectfully requests that 

careful consideration be given to the language of each of the independent claims and that each be 

addressed on its own merits, without relying on the discussion provided above. In this respect, 

Applicant does not rely on the discussion provided above to distinguish any of the claims over the 

cited art. Rather, Applicant relies only upon the language of the claims themselves and the 

arguments related specifically thereto. 
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Application No.: 15/238,238 9 Docket No.: N0484.71090US04 
Response to Final Office Action dated February 28, 2019 

B. Discussion of Mozer 

Mozer describes a "background speech recognizer" (Mozer, CJ{0020) that passively listens to 

a conversation between two or more speakers and, after inferring a topic of the conversation, 

displays information that might be relevant to the speakers (CJ{0066). Mozer thus describes that a 

device "may classify keywords that are recognized into pre-defined classifications" that are "topics 

that describe different areas of interest, such as travel, purchases, entertainment, research, food, or 

electronics" (Mozer, CJ{0033). In Mozer's system, once "a certain number of keywords for a specific 

classification are detected, then it may be determined that a topic associated with the classification 

is being discussed" and "when one classification has enough key words classified with it, then 

stage 1 recognizer 102 may trigger stage 2 recognizer 104" (CJ{0033, emphasis added). As an 

example, the device selects a classification of "travel" based on the words "vacation" and "flight" in 

an acoustic input and determines "that the travel classification should be selected and the stage 2 

recognizer 104 should be activated" (CJ{0066, emphasis supplied). This "stage 2 recognizer" is a 

server-based recognizer, which analyzes the conversation based on the identified topic and 

determines relevant information to display (CJ{0067). 

In particular, Mozer describes that the server "receives the trigger to activate and also may 

receive information that a conversation is occurring about the classification of 'travel'" (CJ{0067). "At 

this point, stage 2 recognizer 104 may take over listening to the conversation" (CJ{0067). The "stage 2 

recognizer 104 may be able to decipher whole sentences and may hear a sentence 'Maybe we 

should do an activity in Ireland'" and "the classification of 'travel' may be used to determine 

content for the response" (CJ{0067). "At this point, a response may be determined that pictures of 

Ireland should be output with a coupon for a soccer game in Ireland" and "pictures of Ireland may 

be output to an interface, such as the tablet computer screen" (CJ{0067). 

C. Claim 21 Patentably Distinguishes Over Freeman and Mozer. 

Independent claim 21 is amended herein, based on the discussion with the Examiner in the 

telephone interview, to more clearly differentiate the cited references. Even if one of ordinary skill 

would have been led to combine the cited references in some manner (which Applicant does not 

concede), no such combination would have taught or suggested "perform[ing] automatic speech 
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Application No.: 15/238,238 10 Docket No.: N0484.71090US04 
Response to Final Office Action dated February 28, 2019 

recognition (ASR), while in the low power mode, to recognize at least one word or phrase in the 

acoustic input" and "determin[ing], while in the low power mode, whether at least one first word or 

phrase of the recognized at least one word or phrase matches a trigger word or phrase," and "in 

response to determining that the at least one first word or phrase matches the trigger word or 

phrase, request that at least one server perform recognition on at least a portion of the acoustic input 

to determine whether the acoustic input includes at least one voice command" (emphasis added). As 

an additional reason that claim 21 patentably distinguishes over the cited references, no combination 

would have taught or suggested "in response to receiving an indication from the at least one 

server that the acoustic input includes at least one voice command, respond to at least one voice 

command in the acoustic input recognized by the at least one server" (emphasis added). 

i. Freeman and Mozer fail to describe "in response to determining that the at 
least one first word or phrase matches the trigger word or phrase, request 
that at least one server perform recognition." 

The Office Action concedes that Freeman would not teach or suggest "in response to 

detecting while in the low power mode that the acoustic input includes an explicit voice trigger, 

requesting ... that at least one server perform recognition" as recited in previously presented claim 

21 (see Office Action p. 6). It follows that Freeman would not have taught or suggested the above­

quoted language of claim 21. 

The Office Action alleges that figures 4 and 6, CJ{CJ{0032-33, and CJ{0066 of Mozer would have 

disclosed the "detecting while in the low power mode that the acoustic input includes an explicit 

voice trigger," as recited by previously-pending claim 21 (see Office Action p. 6). As discussed 

during the interview and highlighted in the discussion of the reference above, the cited passage 

explicitly describes that the device ("stage 1 recognizer") activates the server ("stage 2 recognizer") 

when the device determines that a conversation relates to a particular topic/classification (e.g., 

travel, food, electronics) (CJ{0033, CJ{0066). In terms of activating the server, the device does not take 

any action when any particular word or phrase is recognized. For example, Mozer describes that the 

device may recognize the words "flight" and "vacation," but Mozer' s device does not take any 

action based only on those words. Mozer's device does not (1) match those words to a trigger word 

or phrase, or (2) activate the server in response to detecting that the acoustic input includes those 
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Application No.: 15/238,238 11 Docket No.: N0484.71090US04 
Response to Final Office Action dated February 28, 2019 

words (CJ{0066). In fact, Mozer's device does not take any particular action in response to recognition 

of any particular word/phrase, or in response to determining that any particular word/phrase 

"matches" a "trigger word or phrase." Rather, Mozer's device activates the server only when a 

classification of a conversation is determined (e.g., "travel") (CJ{0066). Mozer's server uses the 

classification identified by the device for determining content to provide to the device, and thus 

relies on the classification to begin processing. In Mozer, the device does not activate the server "in 

response to determining that[] at least one word or phrase matches [a] trigger word or phrase" 

(emphasis supplied), as recited in claim 21. 

Accordingly, even if the references would have been combined in the manner alleged by the 

Office Action (which Applicant does not concede), the references would not have taught or 

suggested the above-quoted language of amended claim 21. 

ii. Freeman and Mozer fail to describe "in response to receiving an indication 
from the at least one server that the acoustic input includes at least one voice 
command, respond to at least one voice command in the acoustic input 
recognized by the at least one server." 

The server of Mozer does not determine whether an acoustic input includes any voice 

command. As can be appreciated from the discussion of the reference above, Mozer' s server 

analyzes sentences of a conversation and outputs content (e.g., pictures and coupons) based on the 

sentences and a classification received from the device (CJ{0067). The server does not determine 

whether an acoustic input includes a voice command. As the server does not determine whether 

acoustic input includes a voice command, the device of Mozer does not receive any indication from 

the server that the acoustic input includes a voice command. It follows that Mozer does not teach or 

suggest "in response to receiving an indication from the at least one server that the acoustic input 

includes at least one voice command, respond to the at least one voice command" (emphasis 

added) as recited in claim 21. 

Freeman describes voice activation of a single device without interaction with a separate 

server. Thus Freeman does not describe that a device responds to a voice command "in response to 

receiving an indication from the at least one server," as recited in claim 21. 
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Application No.: 15/238,238 12 Docket No.: N0484.71090US04 
Response to Final Office Action dated February 28, 2019 

Accordingly, even if the references would have been combined in the manner alleged by the 

Office Action (which Applicant does not concede), the references would not have taught or 

suggested the above-quoted language of claim 21. 

iii. Conclusion 

For at least these reasons, claim 21 patentably distinguishes over any combination of Mozer 

and Freeman. Accordingly, withdrawal of the rejection under § 103 of claim 21 is respectfully 

requested. 

D. Each of Independent Claims 1 and 15 Patentably Distinguishes Over 
Freeman and Mozer. 

Each of claims 1 and 15 recites, in part, "performing automatic speech recognition (ASR), 

while in the lower power mode, to recognize at least one word or phrase in the acoustic input; 

determining, while in the low power mode, whether at least one first word or phrase of the 

recognized at least one word or phrase matches a trigger word or phrase; in response to determining 

that the at least one word or phrase matches the trigger word or phrase, requesting ... that at least 

one server perform recognition ... respond to voice commands recognized by the at least one 

server." For reasons that should be appreciated from the foregoing, each of claims 1 and 15 

patentably distinguishes over Freeman and Mozer. Accordingly, withdrawal of the rejections under 

§ 103 of claims 1 and 15, and the claims that depend therefrom, is respectfully requested. 

III. General Comments on Dependent Claims 

As each of the dependent claims depends from a base claim that is believed to be in 

condition for allowance, Applicant believes that arguing the further distinguishing features of all of 

the dependent claims is unnecessary at this time. However, Applicant does not necessarily concur 

with the interpretation of the dependent claims as set forth in the Office Action, nor does Applicant 

concur that the basis for the rejection of any of the dependent claims is proper. Therefore, Applicant 

reserves the right to specifically address in the future the further patentability of the dependent 

claims not specifically addressed herein. 
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CONCLUSION 

In view of the foregoing amendments and remarks, this application should now be in 

condition for allowance. A notice to this effect is respectfully requested. If the Examiner believes, 

after this amendment, that the application is not in condition for allowance, the Examiner is 

requested to call the Applicant's representative at the telephone number indicated below to discuss 

any outstanding issues relating to the allowability of the application. 

If this response is not considered timely filed and if a request for an extension of time is 

otherwise absent, Applicant hereby requests any necessary extension of time. If there is a fee 

occasioned by this response, including an extension fee, please charge any deficiency to Deposit 

Account No. 23/2825 under Docket No. N0484 .71090US04, from which the undersigned is 

authorized to draw. 

Dated: April 30, 2019 Respectfully submitted, 

By /Saad Alam/ 
Andrew J. Tibbetts, Reg. No. 65,139 
Saad Alam, Reg. No. 77,456 
WOLF, GREENFIELD & SACKS, P.C. 
600 Atlantic A venue 
Boston, Massachusetts 02210-2206 
617.646.8000 
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INTERVIEW AGENDA 

Alexandria, VA 22313-1450 

Dear Sir: 

Applicant's representatives, Saad Alam (Reg. No. 77,456) and Andrew Tibbetts (Reg. No. 

65,139), thank Examiner Ho for his courtesy in agreeing to conduct a telephone interview scheduled 

for Thursday, April 11 th at 11:00 AM (EST) in connection with the above-identified matter. 

Applicant's representatives will call the Examiner at 571-270-1108 at the scheduled time. 

Applicant's representatives would like to discuss at least the § 103 rejection of claim 15 and 

the manner in which Applicant's representatives believe claims 15 and 21 patentably distinguish over 

the references. Applicant's representatives would like to discuss at least the limitations: 

• "in response to detecting while in the low power mode that the acoustic input includes an 

explicit voice trigger comprising a predetermined word or phrase that triggers voice 

response processing, requesting ... that at least one server perform recognition on at least a 

portion of the acoustic input," as recited by claim 15, and 

• "in response to receiving an indication from the at least on server that the acoustic input 

includes at least one voice command, respond to at least one voice command in the acoustic 

input recognized by the at least one server," as recited by claim 21. 
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As part of that discussion, Applicant's representatives would like to discuss the remarks made 

in the Response dated Nov. 29, 2018 regarding these limitations, the Examiner's interpretation of this 

claim language, and whether the Examiner has any suggestions on how the claims might be amended 

to more clearly distinguish the references. 

If the Examiner has any questions concerning the Interview Agenda, he is invited to contact 

the undersigned at the telephone number listed below. 

Dated: April 9, 2019 Respectfully submitted, 

Electronic signature: /Saad Alam/ 
Saad Alam 
Registration No.: 77,456 
Andrew J. Tibbetts 
Registration No.: 65,139 
WOLF, GREENFIELD & SACKS, P.C. 
600 Atlantic A venue 
Boston, Massachusetts 02210-2206 
617.646.8000 
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AMENDMENT FILED WITH REQUEST FOR CONTINUED EXAMINATION 

Mail Stop AF 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

INTRODUCTORY COMMENTS 

In response to the Final Office Action dated February 28, 2019, please enter the following in 

the above-identified U.S. patent application: 

Amendments to the Claims are reflected in the listing of claims which begins on page 2 of 

this paper. 

Remarks/Arguments begin on page 7 of this paper. 
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AMENDMENTS TO THE CLAIMS 

Applicant submits below a complete listing of the current claims, including marked-up 

claims with insertions indicated by underlining and deletions indicated by strikeouts and/or double 

bracketing. This listing of claims replaces all prior versions, and listings, of claims in the 

application: 

Listing of the Claims 

1. (Currently Amended) A device comprising: 

at least one input configured to receive acoustic input from an environment of the device 

while the device is operating in a low power mode; and 

at least one processor configured to perform at least one processing stage on the acoustic 

input, the at least one processing stage including: 

performing automatic speech recognition (ASR), while in the low power mode, to 

recognize at least one word or phrase in the acoustic input; 

determining, while in the low power mode, whether at least one first word or phrase 

of the recognized at least one word or phrase matches a trigger word or phrase; 

in response to determining that the at least one first word or phrase matches the 

trigger word or phrase, detecting ,.vhile in the lov,r pov,rer mode that the acoustic input 

includes an explicit voice trigger, requesting, via a network while in the low power 

mode, that at least one server perform recognition on at least a portion of the acoustic 

input to determine whether the acoustic input includes at least one voice command, 

wherein the device is configured to respond to voice commands recognized by the at least 

one server. 

2. (Previously presented) The device of claim 1, wherein the at least one processor comprises 

a first processor configured to perform at least one first processing stage and a second processor 

configured to perform at least one second processing stage. 
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3. (Previously presented) The device of claim 2, wherein the first processor is configured to 

perform at least one first processing stage prior to the second processor being engaged to perform at 

least one second processing stage. 

4. (Previously presented) The device of claim 3, wherein the first processor is a digital signal 

processor configured to operate at a lower power than the second processor. 

5. (Previously presented) The device of claim 4, wherein the first processor is configured to 

perform at least one voice activity detection processing stage including spectral analysis on the 

acoustic input to evaluate whether the spectrum of the acoustic input is indicative of voice activity, 

periodicity analysis to evaluate whether the signal periodicity is indicative of voice activity and/or 

phone loop analysis to evaluate whether the acoustic input includes speech. 

6. (Currently Amended) The device of claim 4, wherein the first processor is configured to 

perform limited vocabulary automatic speech recognition on the acoustic input to determine 

whether the at least one first word or phrase matches the trigger word or phrase detect ,,vhether the 

acoustic input includes the eRplicit yoice trigger. 

7. (Previously presented) The device of claim 4, wherein the second processor is configured to 

perform automatic speech recognition on the acoustic input, at least one classification processing 

stage and/or at least one natural language processing stage to understand the meaning of the voice 

command. 

8. (Currently Amended) The device of claim 7, wherein the second processor is configured to 

perform limited vocabulary automatic speech recognition on the acoustic input to determine 

whether the at least one first word or phrase matches the trigger word or phrase detect ,,vhether the 

acoustic input includes an explicit yoice trigger. 
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9. (Previously presented) The device of claim 7, wherein the device is further configured to 

provide, prior to activating the second processor or turning on a display of the device, at least one 

indication to the user to confirm that the acoustic input was received and is being processed. 

10. (Previously presented) The device of claim 3, wherein the device is further configured to 

transition to an active mode to respond to the voice command when either the at least one first 

processing stage or the at least one second processing stage determines that the acoustic input 

includes a voice command. 

11. (Currently Amended) The device of claim 1, wherein at least one task specified by the voice 

command is performed with the device remaining in the low power mode, and wherein the trigger 

word or phrase explicit voice trigger is a specific ,,vord or phrase that, when detected, is sufficient to 

engage the device. 

12. (Previously presented) The device of claim 1, wherein the device is further configured to 

perform one or more default actions when a specific task could not be ascertained from the acoustic 

input. 

13. (Previously presented) The device of claim 3, wherein performing the at least one first 

processing stage comprises evaluating at least one contextual cue selected from a group consisting 

of: time of day, motion of the device, location of the device, an occurrence of an event on the 

device, recent activity on the device, and state of a battery powering the device. 

14. (Previously presented) The device of claim 3, wherein performing the at least one second 

processing stage comprises evaluating at least one contextual cue selected from a group consisting 

of: time of day, motion of the device, location of the device, an occurrence of an event on the 

device, recent activity on the device, and state of a battery powering the device. 
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15. (Currently Amended) At least one non-transitory computer readable medium storing 

instructions that, when executed on at least one processor, perform a method of monitoring an 

acoustic environment of a device to receive acoustic input from the environment of the device while 

the device is operating in a low power mode, the method comprising: 

performing at least one processing stage on the acoustic input, the at least one processing 

stage including: 

performing automatic speech recognition (ASR), while in the low power mode, to 

recognize at least one word or phrase in the acoustic input; 

determining, while in the low power mode, whether at least one first word or phrase 

of the recognized at least one word or phrase matches a trigger word or phrase; 

in response to determining that the at least one first word or phrase matches the 

trigger word or phrase detecting ,,vhile in the lov,r pov,rer mode that the acoustic input 

includes an eRplicit yoice trigger comprising a predetermined ,.vord or phrase that 

triggers yoice response processing: 

requesting, via a network while in the low power mode, that at least one 

server perform recognition on at least a portion of the acoustic input to determine 

whether the acoustic input includes at least one voice command; and 

responding to voice commands recognized by the at least one server. 

16. (Original) The at least one non-transitory computer readable medium of claim 16, wherein 

the first processor is configured to perform at least one first processing stage prior to the second 

processor being engaged to perform at least one second processing stage. 

17. (Currently Amended) The at least one non-transitory computer readable medium of claim 

15, further comprising performing limited vocabulary automatic speech recognition on the acoustic 

input to determine whether the at least one first word or phrase matches the trigger word or phrase 

detect ,,vhether the acoustic input includes the explicit yoice trigger. 
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18. (Original) The at least one non-transitory computer readable medium of claim 15, further 

comprising providing, while in the low power mode, at least one indication to the user to confirm 

that the acoustic input was received and is being processed. 

19. (Previously presented) The at least one non-transitory computer readable medium of claim 

15, further comprising performing at least one task specified by the voice command with the device 

remaining in the low power mode. 

20. (Previously presented) The at least one non-transitory computer readable medium of claim 

15, further comprising evaluating, while in the low power mode, at least one contextual cue selected 

from a group consisting of: time of day, motion of the device, location of the device, an occurrence 

of an event on the device, recent activity on the device, and state of a battery powering the device. 

21. (Currently Amended) A device comprising: 

at least one input configured to receive acoustic input from an environment of the device 

while the device is operating in a low power mode; and 

at least one processor configured to: 

perform automatic speech recognition (ASR), while in a low power mode, to 

recognize at least one word or phrase in the acoustic input; 

determine, while in the low power mode, whether at least one first word or phrase of 

the recognized at least one word or phrase matches a trigger word or phrase; 

in response to determining that the at least one first word or phrase matches the 

trigger word or phrase detecting ,,vhile in the lov,r pov,rer mode that the acoustic input 

includes an explicit voice trigger, requesting request that at least one server perform 

recognition on at least a portion of the acoustic input to determine whether the acoustic 

input includes at least one voice command; and 

in response to receiving an indication from the at least one server that the acoustic 

input includes at least one voice command, respond to at least one voice command in the 

acoustic input recognized by the at least one server. 

Petitioner Exhibit 1004, Page 428 of 1052



PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number I Filing Date I Substitute for Form PTO-875 
15/238,238 08/16/2016 □To be Mailed 

ENTITY: ~ LARGE D SMALL D MICRO 

APPLICATION AS FILED - PART I 

Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

LJ BASIC FEE 
(37 CFR 1.16(a), (bl, or (c)) 

N/A N/A N/A 

LJ SEARCH FEE N/A N/A N/A (37 CFR 1.16(k), (i), or (m)) 

LJ EXAMINATION FEE N/A N/A N/A (37 CFR 1.16(0), (p), or /nii 

TOTAL CLAIMS * $80 = (37 CFR 1.16(i)) minus 20 = X 

INDEPENDENT CLAIMS * $420 = (37 CFR 1.16(h)) minus 3 = X 

If the specification and drawings exceed 100 sheets 

□APPLICATION SIZE FEE (37 
of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 

CFR 1.16(s)) 
fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

0 MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

/Column 1\ /Column 2\ /Column 3 

CLAIMS HIGHEST 

04/30/2019 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

I- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR w 
::iii: Total * 21 Minus ** 21 =0 X $ 100 = 0 C 137 CFR 1.16"ill 

z Independent *3 Minus *** 3 =0 X $460 = 0 w (37 CFR 1.16(h)) 
::iii: D Application Size Fee (37 CFR 1.16(s)) c( 

0 FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
1.16(j)) 

TOTAL ADD'L FEE 0 
(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
AFTER PREVIOUSLY 

I- AMENDMENT PAID FOR z w Total * Minus ** = X $0 = ::iii: (37 CFR 1.16(i)) 

C Independent * Minus *** X $0 z /37 CFR 1.16/hll = = 
w D Application Size Fee (37 CFR 1.16(s)) ::iii: 
c( 

lJ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
1.16(i)) 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "O" in column 3. SLIE 

** If the "Hiqhest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /JULIET MCMILLAN/ 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 

Petitioner Exhibit 1004, Page 429 of 1052



Application No.: 15/238,238 7 Docket No.: N0484.71090US04 
Response to Final Office Action dated February 28, 2019 

REMARKS 

In response to the Office Action dated February 28, 2019, Applicant respectfully requests 

reconsideration. Each of the rejections set forth in the Office Action has been carefully considered 

and is addressed below. To further prosecution of the application, amendments have been made to 

the claims herein. The claims as presented are believed to be in condition for allowance. 

I. Interview Summary 

Applicant's representatives, Saad Alam and Andrew J. Tibbetts, thank Examiner Ho for 

conducting the interview on April 11, 2019. The substance of that interview is summarized in the 

discussion below. 

During the interview, Applicant's representatives discussed some embodiments of the 

technology described in connection with FIG. 4 of the application. Next, the discussion turned to the 

rejection of the claims over the Freeman and Mozer references. In particular, Applicant's 

representatives explained distinctions of techniques described in the application from those of 

Mozer, as detailed below. The Examiner agreed that there was a distinction between the technique 

and the references, but suggested amending the claims to better capture the distinction. Applicant's 

representatives discussed changes to the claims to better capture the distinction. The Examiner 

agreed to reconsider the rejection in view of amendments discussed during the telephone interview. 

Accordingly, the claims are amended herein along the lines discussed during the telephone 

interview. 

II. Claim Rejections under 35 U.S.C. §103 

Independent claims 1, 15 and 21 were rejected under 35 U.S.C. §103 as allegedly being 

obvious over U.S. Patent No. 8,977,255 ("Freeman") in view of U.S. Patent Application Publication 

No. 2013/0080167 ("Mozer"). Applicant respectfully requests reconsideration in view of the 

telephone interview, the foregoing amendments, and the following remarks. 
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A. Discussion of Some Embodiments From The Specification 

Some embodiments described in the present application relate to a technique for a device to 

determine whether an acoustic input includes a voice command, while the device remains in a low 

power mode (Published Specification, (_j{0035). The device determines whether the acoustic input 

includes a trigger word or phrase (e.g., "Hello Dragon") by (1) performing automatic speech 

recognition (ASR) on the acoustic input to recognize spoken words or phrases in the acoustic input; 

and (2) determining whether any of the recognized words or phrases match the trigger word or 

phrase ((_j{0087). For example, the device may determine whether any of the phrases recognized in 

the acoustic input match the trigger phrase "Hello Dragon" ((_j{0087). 

In response to determining that a trigger word phrase was spoken in the acoustic input, the 

device may (while remaining in the low power mode) invoke more comprehensive ASR to 

determine whether a voice command is present in the acoustic input ((_j{0090). To invoke more 

comprehensive ASR, the device may transmit (while in the low power mode) the acoustic input to a 

server may perform more computationally expensive ASR to determine whether the acoustic input 

includes a voice command ((_j{0091). When the server determines that the acoustic input includes a 

voice command, the server may notify the device, such that the device responds to the voice 

command recognized by the server ((_j{0070). 

The foregoing discussion is provided to assist the Examiner in appreciating some 

applications for various inventive aspects of the present disclosure. However, this discussion may 

not apply to each of the independent claims, and the language of the independent claims may differ 

in material respects from the discussion provided above. Thus, Applicant respectfully requests that 

careful consideration be given to the language of each of the independent claims and that each be 

addressed on its own merits, without relying on the discussion provided above. In this respect, 

Applicant does not rely on the discussion provided above to distinguish any of the claims over the 

cited art. Rather, Applicant relies only upon the language of the claims themselves and the 

arguments related specifically thereto. 
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B. Discussion of Mozer 

Mozer describes a "background speech recognizer" (Mozer, CJ{0020) that passively listens to 

a conversation between two or more speakers and, after inferring a topic of the conversation, 

displays information that might be relevant to the speakers (CJ{0066). Mozer thus describes that a 

device "may classify keywords that are recognized into pre-defined classifications" that are "topics 

that describe different areas of interest, such as travel, purchases, entertainment, research, food, or 

electronics" (Mozer, CJ{0033). In Mozer's system, once "a certain number of keywords for a specific 

classification are detected, then it may be determined that a topic associated with the classification 

is being discussed" and "when one classification has enough key words classified with it, then 

stage 1 recognizer 102 may trigger stage 2 recognizer 104" (CJ{0033, emphasis added). As an 

example, the device selects a classification of "travel" based on the words "vacation" and "flight" in 

an acoustic input and determines "that the travel classification should be selected and the stage 2 

recognizer 104 should be activated" (CJ{0066, emphasis supplied). This "stage 2 recognizer" is a 

server-based recognizer, which analyzes the conversation based on the identified topic and 

determines relevant information to display (CJ{0067). 

In particular, Mozer describes that the server "receives the trigger to activate and also may 

receive information that a conversation is occurring about the classification of 'travel'" (CJ{0067). "At 

this point, stage 2 recognizer 104 may take over listening to the conversation" (CJ{0067). The "stage 2 

recognizer 104 may be able to decipher whole sentences and may hear a sentence 'Maybe we 

should do an activity in Ireland'" and "the classification of 'travel' may be used to determine 

content for the response" (CJ{0067). "At this point, a response may be determined that pictures of 

Ireland should be output with a coupon for a soccer game in Ireland" and "pictures of Ireland may 

be output to an interface, such as the tablet computer screen" (CJ{0067). 

C. Claim 21 Patentably Distinguishes Over Freeman and Mozer. 

Independent claim 21 is amended herein, based on the discussion with the Examiner in the 

telephone interview, to more clearly differentiate the cited references. Even if one of ordinary skill 

would have been led to combine the cited references in some manner (which Applicant does not 

concede), no such combination would have taught or suggested "perform[ing] automatic speech 
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recognition (ASR), while in the low power mode, to recognize at least one word or phrase in the 

acoustic input" and "determin[ing], while in the low power mode, whether at least one first word or 

phrase of the recognized at least one word or phrase matches a trigger word or phrase," and "in 

response to determining that the at least one first word or phrase matches the trigger word or 

phrase, request that at least one server perform recognition on at least a portion of the acoustic input 

to determine whether the acoustic input includes at least one voice command" (emphasis added). As 

an additional reason that claim 21 patentably distinguishes over the cited references, no combination 

would have taught or suggested "in response to receiving an indication from the at least one 

server that the acoustic input includes at least one voice command, respond to at least one voice 

command in the acoustic input recognized by the at least one server" (emphasis added). 

i. Freeman and Mozer fail to describe "in response to determining that the at 
least one first word or phrase matches the trigger word or phrase, request 
that at least one server perform recognition." 

The Office Action concedes that Freeman would not teach or suggest "in response to 

detecting while in the low power mode that the acoustic input includes an explicit voice trigger, 

requesting ... that at least one server perform recognition" as recited in previously presented claim 

21 (see Office Action p. 6). It follows that Freeman would not have taught or suggested the above­

quoted language of claim 21. 

The Office Action alleges that figures 4 and 6, CJ{CJ{0032-33, and CJ{0066 of Mozer would have 

disclosed the "detecting while in the low power mode that the acoustic input includes an explicit 

voice trigger," as recited by previously-pending claim 21 (see Office Action p. 6). As discussed 

during the interview and highlighted in the discussion of the reference above, the cited passage 

explicitly describes that the device ("stage 1 recognizer") activates the server ("stage 2 recognizer") 

when the device determines that a conversation relates to a particular topic/classification (e.g., 

travel, food, electronics) (CJ{0033, CJ{0066). In terms of activating the server, the device does not take 

any action when any particular word or phrase is recognized. For example, Mozer describes that the 

device may recognize the words "flight" and "vacation," but Mozer' s device does not take any 

action based only on those words. Mozer's device does not (1) match those words to a trigger word 

or phrase, or (2) activate the server in response to detecting that the acoustic input includes those 
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words (CJ{0066). In fact, Mozer's device does not take any particular action in response to recognition 

of any particular word/phrase, or in response to determining that any particular word/phrase 

"matches" a "trigger word or phrase." Rather, Mozer's device activates the server only when a 

classification of a conversation is determined (e.g., "travel") (CJ{0066). Mozer's server uses the 

classification identified by the device for determining content to provide to the device, and thus 

relies on the classification to begin processing. In Mozer, the device does not activate the server "in 

response to determining that[] at least one word or phrase matches [a] trigger word or phrase" 

(emphasis supplied), as recited in claim 21. 

Accordingly, even if the references would have been combined in the manner alleged by the 

Office Action (which Applicant does not concede), the references would not have taught or 

suggested the above-quoted language of amended claim 21. 

ii. Freeman and Mozer fail to describe "in response to receiving an indication 
from the at least one server that the acoustic input includes at least one voice 
command, respond to at least one voice command in the acoustic input 
recognized by the at least one server." 

The server of Mozer does not determine whether an acoustic input includes any voice 

command. As can be appreciated from the discussion of the reference above, Mozer' s server 

analyzes sentences of a conversation and outputs content (e.g., pictures and coupons) based on the 

sentences and a classification received from the device (CJ{0067). The server does not determine 

whether an acoustic input includes a voice command. As the server does not determine whether 

acoustic input includes a voice command, the device of Mozer does not receive any indication from 

the server that the acoustic input includes a voice command. It follows that Mozer does not teach or 

suggest "in response to receiving an indication from the at least one server that the acoustic input 

includes at least one voice command, respond to the at least one voice command" (emphasis 

added) as recited in claim 21. 

Freeman describes voice activation of a single device without interaction with a separate 

server. Thus Freeman does not describe that a device responds to a voice command "in response to 

receiving an indication from the at least one server," as recited in claim 21. 
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Accordingly, even if the references would have been combined in the manner alleged by the 

Office Action (which Applicant does not concede), the references would not have taught or 

suggested the above-quoted language of claim 21. 

iii. Conclusion 

For at least these reasons, claim 21 patentably distinguishes over any combination of Mozer 

and Freeman. Accordingly, withdrawal of the rejection under § 103 of claim 21 is respectfully 

requested. 

D. Each of Independent Claims 1 and 15 Patentably Distinguishes Over 
Freeman and Mozer. 

Each of claims 1 and 15 recites, in part, "performing automatic speech recognition (ASR), 

while in the lower power mode, to recognize at least one word or phrase in the acoustic input; 

determining, while in the low power mode, whether at least one first word or phrase of the 

recognized at least one word or phrase matches a trigger word or phrase; in response to determining 

that the at least one word or phrase matches the trigger word or phrase, requesting ... that at least 

one server perform recognition ... respond to voice commands recognized by the at least one 

server." For reasons that should be appreciated from the foregoing, each of claims 1 and 15 

patentably distinguishes over Freeman and Mozer. Accordingly, withdrawal of the rejections under 

§ 103 of claims 1 and 15, and the claims that depend therefrom, is respectfully requested. 

III. General Comments on Dependent Claims 

As each of the dependent claims depends from a base claim that is believed to be in 

condition for allowance, Applicant believes that arguing the further distinguishing features of all of 

the dependent claims is unnecessary at this time. However, Applicant does not necessarily concur 

with the interpretation of the dependent claims as set forth in the Office Action, nor does Applicant 

concur that the basis for the rejection of any of the dependent claims is proper. Therefore, Applicant 

reserves the right to specifically address in the future the further patentability of the dependent 

claims not specifically addressed herein. 
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Response to Final Office Action dated February 28, 2019 

CONCLUSION 

In view of the foregoing amendments and remarks, this application should now be in 

condition for allowance. A notice to this effect is respectfully requested. If the Examiner believes, 

after this amendment, that the application is not in condition for allowance, the Examiner is 

requested to call the Applicant's representative at the telephone number indicated below to discuss 

any outstanding issues relating to the allowability of the application. 

If this response is not considered timely filed and if a request for an extension of time is 

otherwise absent, Applicant hereby requests any necessary extension of time. If there is a fee 

occasioned by this response, including an extension fee, please charge any deficiency to Deposit 

Account No. 23/2825 under Docket No. N0484 .71090US04, from which the undersigned is 

authorized to draw. 

Dated: April 30, 2019 Respectfully submitted, 

By /Saad Alam/ 
Andrew J. Tibbetts, Reg. No. 65,139 
Saad Alam, Reg. No. 77,456 
WOLF, GREENFIELD & SACKS, P.C. 
600 Atlantic A venue 
Boston, Massachusetts 02210-2206 
617.646.8000 

Petitioner Exhibit 1004, Page 436 of 1052



Docket No.: N0484.71090US04 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: 
Application No.: 
Confirmation No.: 
Filed: 
For: 

Examiner: 
Art Unit: 

Commissioner for Patents 
P.O. Box 1450 

William F. Ganong, Ill 
15/238,238 
5864 
August 16, 2016 
METHODS AND APPARATUS FOR DETECTING A VOICE 
COMMAND 
H.C.Ho 
2644 

INTERVIEW AGENDA 

Alexandria, VA 22313-1450 

Dear Sir: 

Applicant's representatives, Saad Alam (Reg. No. 77,456) and Andrew Tibbetts (Reg. No. 

65,139), thank Examiner Ho for his courtesy in agreeing to conduct a telephone interview scheduled 

for Thursday, April 11 th at 11:00 AM (EST) in connection with the above-identified matter. 

Applicant's representatives will call the Examiner at 571-270-1108 at the scheduled time. 

Applicant's representatives would like to discuss at least the § 103 rejection of claim 15 and 

the manner in which Applicant's representatives believe claims 15 and 21 patentably distinguish over 

the references. Applicant's representatives would like to discuss at least the limitations: 

• "in response to detecting while in the low power mode that the acoustic input includes an 

explicit voice trigger comprising a predetermined word or phrase that triggers voice 

response processing, requesting ... that at least one server perform recognition on at least a 

portion of the acoustic input," as recited by claim 15, and 

• "in response to receiving an indication from the at least on server that the acoustic input 

includes at least one voice command, respond to at least one voice command in the acoustic 

input recognized by the at least one server," as recited by claim 21. 
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As part of that discussion, Applicant's representatives would like to discuss the remarks made 

in the Response dated Nov. 29, 2018 regarding these limitations, the Examiner's interpretation of this 

claim language, and whether the Examiner has any suggestions on how the claims might be amended 

to more clearly distinguish the references. 

If the Examiner has any questions concerning the Interview Agenda, he is invited to contact 

the undersigned at the telephone number listed below. 

Dated: April 9, 2019 Respectfully submitted, 

Electronic signature: /Saad Alam/ 
Saad Alam 
Registration No.: 77,456 
Andrew J. Tibbetts 
Registration No.: 65,139 
WOLF, GREENFIELD & SACKS, P.C. 
600 Atlantic A venue 
Boston, Massachusetts 02210-2206 
617.646.8000 
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Publication number: CN103021409 A 

Publication country: CHINA 

Publication type: UNEXAMINED APPUC. OPEN TO PUBLIC INSPECTION 

Publication date: 20130403 

Application number: CN201210455215 

Application date: 20121113 

Priority: 

Assignee: 

CN20121045521520121113CN20121455215; 

ANHUI USTC IFLYTEK CO ; 

ANHUI USTC IFLYTEK CO LTD; 

ZHOU JIAN ; PAN ZHIBING ; MA BING ; ZHANG KAI ; ZHU GUOZHENG ; 
SHU YINDONG ; WANG HAIKUN ; 

International class8: G1 OL 15/22; G1 OL 15/06; H04N5/232; 

Family members: 

Title: 

Title: 

Abstract: 

.CN103021409 A .CN103021409 8 

VOICE ACTIVATING PHOTOGRAPHING SYSTEM 

- 1~ i.-e1r s Ja i}J 1s ?~ * ~Jt 

The invention provides a voice activating photographing system. The voice activating 
photographing system comprises an operating system module (10), an activating word 
customizing module ( 11 ), a photographing module ( 12), an audio module ( 13) and a storage 
module (14), wherein the voice activating module runs in the operating system module (10) 
and includes voice input ( 11 ), voice activating algorithm (2) and activating execution (3); the 
voice activating algorithm (2) is used for acquiring voice signals from the voice input (1 ), 
carrying out voice activating, and outputting the result to the activating execution (3), thus 
finishing the activating operation; and the voice activating algorithm (2) is executed by 
acoustics characteristic extracting (4), activating word detecting (5), activating word 
confirming (6), construction of an activating word detecting network (7), a training acoustics 
module (8) and construction of an activating word confirming network (9). According to the 
voice activating photographing system, command words can be customized according to the 
user requirement, human-computer exchange is more humanized, the accuracy in activating 
is higher, and the interference resistance stronger. 

Abstract: 

-#msm~~oo*~· ~M= ~~*~ffi* 
( 10) , Pffi:~ii.AJ5Er'1Utl* ( 11) , tS?~tl* 
c 12) , stY1tl* c 13) 5¥□ 1¥1i1tl* c 14) : ~ 
~ = ~1t*~Jttl* c 10) ~~ffi.-e1rsPffi:~i1l*: ?Jr 
~ms~Mffi*~Mffis.AC1),ffis~M­~* c2) 5f□ Pffi:~i1Aff C3) : i.-e1rsPffi:~i-~t c2) ~ 
~ms•Ac1)~msm%, filffffis~M~~ 

A speech start camera system, comprising: an 
operating system module (10), Wake word custom 
module (11 ), camera module (12), an audio 
module (13) and memory module (14); wherein: 
the operating system module (10) Voice wake run 
module; the voice wake module includes voice 
input (1 ), voice wake algorithm (2) and wake 
Execution (3); Voice wake algorithm (2) Get Voice 
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Fo, ~~*•ffi~~M~ffC3), Mffi~~~M 
~~; m~ms~M-~c2)~ttF~~film~ 
C 4) , p~~iiAJt}JJl~ C 5) , p~~iirl]:PJfliA C 6) , tiJ 

JlP~~iiAJtiJJl~fxXJfi (7) , iJllf*F~tl~ (8) 5f0t2J 
J!~M~~iAfxXJ~C9)*~~.*~~m~~ffl 
mPm**~~~~~. Am~~£Att~m~~ 
lt :PJfl J3t £ r,3J , m -=f t}t ti:£ 5.1a • 

Claims: 

cN1.-#msm~~oo*~· ~~filftr~M= 
~11' *fJHl* C 10), p~~iiAJ~r'1Utl* (11 ), tsmHt 
* c12), stmtl* C13)5f□1¥1i1tl* C14);~~= 
~1t*fJHl* c 1o)~~ffi-asP~~itl*: ?Jr~i-a 
sP~~itl*~t§i-as•A c 1 ), i-as P~~i-~t c2) 
5f□ P~~itAff C3): i-asP~~i-~t c2)~~i-as•A 
c1)s{]i-as18%, filffi-as p~~i~:EJ.Fo, ~~fa*• 

ffi~P~~itAff C3), JAffi~~P~~i~1t: ?Jr~i-as 
P~~i-~t C2)~tt F~t~tiHI~ C4), P~~iiAJtiJll~ 
C 5) , p~ ~i irl] :PJfl iA C 6), tiJ JI p~ ~i irl] tiJJl~ [xx] ti 
(7), iJllf*F~tl ~ (8)5f0t2JJIP~~iirl]:PJfliAfxXJfi 
C 9)*~:fJili, A1*~:EJifittl~~or: ffi-:W, F~t~ 

1iHI~ (4): ~tti-as•A (1)~~i-as18%. 
A, m~A~~*tt~, #H~~rA~~~~tt 
tt~s{]t~1iE, ~ffim~i-asi9'JJIJ ~ ffl ¥iJB{]MFCC 
(Mel-Frequency Cepstrum Coefficient, ~$#;Y1$ 
Jz;,f',\f;;;-Z,:,*lr) /J..:i:/4:T:1/r:::,_f__,-=h-g,J..±./4:i:: A-k-JJ=c. n#,i!liS'3-J0. 
f:f~l:s M=AA 1tr11L 1--- /~ F' ~1tr11L; .$-&, ~Xf=l':l:1i=IJ1'ill. 

1Jll~ C5):~~tt~1i¥iJB{]F~t~1iE, *ffliJllf*B{]F~tl 
~ (8)ftP~~iiAJ~ 1Jll~fxXJfi (7)Lit•F~1i*, ~□ 
*F~~*~~~~~~~*~~m~~M~. ~ 
~~8~ffi~M~. filAffi-:W~~. ~~~~ffi 
-:WmtJrfilffti~F~t~1iE C4): ffi-:W, P~~iiAJ 
:PJfliA C 6): ~~ti~ 1i¥U s{] F ~t~1iE, *ffl i)II f* s{] F ~ 
tl ~ c 8) ft P~ ~i iAJ :PJfl iA fxXJ ti c 9) __t fil ff P~ ~i iAJ :PJfl 
iA, ~~~~~iA~*: ~~~~ffi~~M~~~ 
19 ~ ~ s{] p~ ~i iAJ , ep ~~ i~ p~ ~i iAJ s{] ~ f1:PJfl iA 1i* 5¥□ 
tm5tW:~s{] n~~. ~□*~f111JfliA1i**r~rn 
~. ~iA7'9~~M~~~~~~M~. ffis~M~ 
r}J, ~~fa*•ffi~P~~itAff (3), fAffi~~i-a sP~ 
~i~1t: ~□ *~f111JfliA1i* 1J\rn~~. IJ!LliA7'9i~P~ 
M~7'9$~~~M~. _mffi~~ffi-:W_mffifilffF 
~t~1iEtl~ C4); P~~iiAJ~r'1Utl* C11), tfY5(ffl? 
•As{]P~~iiAJ, •ffi~1t*fJH1* c 1o)~i-asP~ 
~itt *,rJrms{]F~tt~ c8)5f□ P~~iiAJ~1JJ1~fxXJti 
(7); tsmHl* C 12), A~tsmU}J~~B{]*fJHJt 

*· tfY5(~1t*fJHl* c 1o)s{]tsmu~~. #ft ts 
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Input (1) of the voice signal, voice wake After 
treatment, the resulting output to wake execution 
(3), thereby completing the wakeup operations; 
the voice wake-up algorithm (2) by the acoustic 
feature extraction (4), Wake term test (5), Wake 
word confirmation (6), Construction wake Words 
detect network (7), trained acoustic model (8), and 
build a network wake-word confirmation (9) to 
achieve. The present invention can enter the 
command word customized according to user 
needs, more accurate and more user-friendly 
human-computer exchange started, stronger anti­
interference. 

CN 1. A speech start camera system, comprising: 
an operating system module (10), Wake word 
custom module (11 ), camera module (12), an 
audio module (13) and storage module (14); 
wherein: the operating system module (10) 
running voice wake-up module; the voice wake-up 
module includes voice input (1 ), voice wake 
algorithm (2) and wake Execution (3); Voice wake 
algorithm (2) Get Voice Input (1) of the voice 
signal, voice wake-up processing, and outputs the 
result to wake execution (3), thereby completing 
the wake-up; the voice wake-up algorithm (2) by 
the acoustic feature extraction ( 4 ), Wake-term 
detection (5), Wake word confirmation (6), to build 
a network wake-word detection (7), trained 
acoustic model (8), and build a network wake­
word confirmation (9) to achieve the specific 
process is as follows: first, the acoustic feature 
extraction ( 4 ): ( 1) obtain a voice signal input 
through the voice input, extract distinguishing 
nature, and is based on the human auditory 
characteristics of the extracted features, usually 
used in selecting the speech recognition MFCC 
(Mel-Frequency Cepstrum Coefficient, Mayer 
Frequency Cepstral Coefficients) feature as the 
acoustic characteristics; the second step, wake­
word test (5): the extracted acoustic features 
obtained, preclude the use of trained acoustic 
model (8) in the wake of the word detecting 
network (7) to calculate the acoustic score, If the 
acoustic score the best path contains a wake-up 
word to be detected, it is determined that the word 
has been detected wake, the third step, otherwise 
return to the first step in re-extracted acoustic 
features (4); the third step, wake word Confirm (6): 
the extracted acoustic features obtained using the 
acoustic model training (8) in the wake of the word 
confirm confirmation wake word on the network 
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?~Fo~~~1ts{]~*18%bt:l!¥Ll1¥1i1tl* c 14): s 
tY11l* c 13), Jt1f)Rs*~)¥□ stY1:t!t~r}J~~. )R 
s~~±~~*~~~~s~~ffl, *~*~~~ 
*fJHl* c 10), :ttsr;JJ~~±~~tfY5(*fJHl* 
C 1 O)bt t±:1 tt?F& tlFo, :t!=r~tt ?Fs r}J~~: 1¥1i1tl 

* c 14), Jtlf 11< !t\ 1'¥1i1 ~~ h s{] 1'¥1ilf~ ~ , x-t :ts?~ 
tl*:'t)JJGB{]~*~1118 .l!Hltff 1¥1i1 o 

2.~w~~~*1m~~msm~~oo*~' ~~fil 
i=Er: ?Jr~F1"1=t1~ C8)B{]iJII f]dt19M$'5t, '5tJJiJ 
19s.F1"1=tl~l□/2t*-Hl~ C epGarbage;J;Jt~) : 
s. F "I=tl ~ *ttH~ fJE s{] i-a s iJrniJ ~ s{] F "I=tl ~ iJII 
fff,1i'tt, mllR~1AsW, liJJtf~rMLE (Maximum 
Likelihood Estimation, :il::k1~?!.t{iiit) lDMPE 
(Minimum Phone Error, :il1J\s•tii~) IX7ttHJII 
fff,lt JJ!Llr1i¥Ll: Garbage;J;Jt~ffl-f-P)1y5(~iP~~iiAJz 
~rs{]x~i-as, 1tffll□ iJ11t*s•1t~1=gJ1fs{] ~ti 
w, ~tttt•~s•m~z~~ffl~tt, ~~s• 
7t1920~, 11mm~s•x1ms{],rJr ~iJrlfff,~tire~if 
Jm*, *fflMLEllJJ!LliJllfff,x1$B{]Garbage;J;Jt~, 1£ 
1i¥Ll20~Garbage;J;Jt~ o 

3.~w~~~*1m~~msm~~oo*~' ~~fil 
ftT: ?Jr~P~~iiAJt}JJl~ iXXlMt C 7)6{] ~JYi'i*ffl :il1jfAi 
*~~tt-~t±:1, m~:i1~~*~~~tt•0~ 
~= F = Srgmaxr(W)P(AIF) 2 CN ~~X1~*},A$tu 
Ai-as~ ttllR s{] F1 "I=t~{iE rPJ;, W1~*1i7t:il::k s{] 
:ii 1,it iAJ ff ~Ll : ~1tf: tl!t $ P (XI ff) 19 F1 "I= tl ~ 1i 7t , 
~ttiJilfff,~fB{]F1"1=tl~ C8)it.1i¥Ll: 5t~~tl!t$P 
(W) 19i-a g tl ~ 1i7t, ep 19 x1 ~ 1=gJ s{] F1 "I=tl ~ ?Jr 11□ 
s{]PenaltyP(X)19~tl!t$, 3F"I=tl~l□ P~~iiAJ~1Jll~ 
iXX1 MHJfl 5E r *Fo ep ~ 5E {1L 

4.~w~~~*1m~~msm~~oo*~' ~~fil 
ftT: ?JT~P~~iiAJ11JflV\iXXlMt (9)~ JJili~: a.~~~t±:1 
~~M~M~~s•-~· #fil)Rm~~~* 
( ScOrephmel, SCOreph_2A-, Scoreph o neN), 
~~ N 79P~~iiAJ~,e,B{]s•~~. Scorephonel, 
Scorephone2, ... , Scoreph o neN '5tJJLl* ?Fi~P~~i 
~~m~s•~~M~~*' ~~r~*?Fs•~ 
N ~s • s{] tiiR: b. ftffl l□ p~ ~i iAJ ~1JJ1~ 1=gJ 1¥ s{] t~ 
fil, ~~fflfilZ~F1"1=~7t, #ff~~~-~ 
(Scoreframel, Scoreframe2, ... , ScoreframeM), 
~~M19i~iiJt~{iLe,B{]St-lt, lJ,~019.{iI; c.it• 
~~~M~m~s•~~V\~7t, tt•1s~~r= 
Aimd CMphomi = [Scorephonei - [ Scoreframek)/ 
(Kiend - Ktstorr) k=Kistan ~~Kistartl□ Kimd'5tJJiJ 
19~i~s·B{]Jm~tatfsJlDfa:W:atfsJ; CMphonei* 
?F~ i~s· B{]11Jf!V\ 1i7t, r tiphonei*?F~ i~s 
•, Scorephonei~DLTiiJ ?Jr?F~i~Phones{]t~~~1i 
)t, Scoreframek*?F11fflP~~iiAJ11Jf!V\ixxJMa~~~1i 
¥U s{] ~ k ~0 s{] 1i *; d. it• 1i ¥!Ji~ p~ ~i iAJ s{] :i1 f111Jfl 
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(9), to give final confirmation score; determining 
whether the detected wake-up word for real wake­
up word, will the wake-up word final score and a 
threshold set in advance, if the final score is 
greater than equal to the threshold, it is 
considered that the wake-up word is a real wake­
up word, voice wake-up success, and outputs the 
result to wake Execution (3), thereby completing 
the voice wake-up; if a final confirmation score 
less than the threshold, it is considered that the 
wake-up word for word a false wake, the first step 
back to re-acoustic feature extraction ( 4 ); wakeup 
word custom module (11 ), receiving user Wake­
term input and output operating system module 
(10) in the required modules wake voice acoustic 
model (8) and wake-up word detection network 
(7); camera module (12), having a camera system 
module, the receiver operating system modules 
(10) of camera commands and sends the digital 
signal after the camera image to the memory 
module (14); audio module (13), having a record 
collection and audio broadcast function, voice 
recording mainly audio data collection 
environment, and transfer to the operating system 
module (10), the main function after receiving 
broadcast system module (10) to alert feedback, 
broadcast beep function; a storage module (14), a 
permanent storage capacity of the storage 
medium, the digital image information generated 
by the camera module for storage. 

2 according to claim 1 , wherein the speech start 
camera system, characterized in that: said 
acoustic model (8) of the training is divided into 
two portions, respectively, acoustic models and 
phoneme model waste (ie Garbage model); 
phoneme acoustic models using the traditional 
speech recognition acoustic model training 
method, select a database, use-based MLE 
(Maximum Likelihood Estimation, maximum 
likelihood estimation) and MPE (Minimum Phone 
Error, the smallest phoneme error) Division of By 
training criteria obtained; Garbage model except 
for absorbing the same wake-up word database­
independent voice, using and training the 
phoneme models, by calculating each of the 
similarity between the phoneme models, each 
phoneme is divided into 20 classes, each class 
using All the training data corresponding 
phonemes integrate using MLE training guidelines 
Garbage corresponding model, it will have 20 
categories Garbage models. 
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vAi?t, it~7JAizDr?Jr~: IN CAw,f=T7 Z 5.tlz 
w~~~*1m~~msm~~oo*~' ~~fila 
r= J1Jr~~1t*~JHl* c 10)~ s{]i-asPffi:~itl*~~ 
ttiBtlit1nWii~tt¥LlWindows~ Linux~ Android~ 
1OS*~Jtf-§' o 
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3 speech according to claim 1, wherein the 
camera system is started, characterized in that: 
said wakeup word detection network (7) is realized 
using the optimal route calculated score, the score 
is calculated optimal path is: F = Srgmaxr (W) P 
(IF) 2 CN wherein X represents acoustic features 
extracted from the input speech vector, W 
maximum score representative of the optimal word 
sequence; conditional probability P (XI ff) for the 
acoustic model score, by trained acoustic models 
(8) is calculated; the prior probability P (W) is the 
language model score, that is, different acoustic 
models applied PenaltyP (X) for the whole 
probability, when Wake-word acoustic model and 
finalized after detecting network is constant. 

4 according to claim 1 , wherein the voice start 
camera system, wherein: the wake-up word Verify 
that the network (9) implementation is:. A wake will 
be checked to decode words phoneme-level, and 
record all scores (Sc0rephmel, SCOreph_2 -, 
Scoreph.neN), where N is the total number of 
wake-up word phoneme, Scorephonel, 
Scorephone2, ... , Scoreph. neN words denote the 
wake of all the phonemes are decoding score, 
where the subscript represents N phonemes 
phonemes identification;. b detected using the 
same words and wake-up feature to give the 
corresponding acoustic score, and frame-accurate 
level (Scoreframel, Scoreframe2, ... , 
ScoreframeM), where M is the total time for the 
sentence length feature, in frame units; c 
calculated wake-word recognition score for each 
phoneme, calculated as follows: imd CMphomi = 
[Scorephonei - [Scoreframek.) I (Kiend - Ktstorr) k 
= Kistan where Kistart and Kimd are the i-th 
phoneme start time and end time; CMphonei 
represents the i-th phoneme recognition score, the 
subscript phonei represents the i-th phoneme, 
Scorephonei as above Phone shown decoding the 
i-th score, Scoreframek confirm that the use of the 
word wake scoring the first k network decoded 
frame; d calculated to obtain the final confirmation 
of the wake-up word score, calculated as follows:. 
INC w, / = T7 Z 5. Voice of claim 1, wherein the 
camera system to start, characterized in that: the 
operating system module (10) in the wake of the 
speech module can be ported to be ported to 
Windows, Linux, Android, 1OS platform. 
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CN -;f~it'rs !a i}J113mt~fJE :fi*@i±i [0001] *btS}j CN a voice-activated camera system TECHNICAL 
¥~ R - f~ i-a s !a i}J 113 ?~ * fJE, PJ lJ- ffl r1rlH13 ?~ r}J FIELD 
~~s{]ffl ft~ ~-1-rrfb@i ±io 

~~:fi* [0002] ~lffflft~~-1-rrfb·l1b!B{]bt~, 
~t~iQ,15113?~r;JJ~~s{]W:~1tffl~*~tm~, A 1nx1 
~OO~Att~~*~~*~~. ffis~~A~~~ 
*~~~. ~msm~a*mm~m•~~-1-rrfb 
~. ~~~M~~ms*~~~~rrfb~~~** 
bt~s{]~%'o 

btS}j l7'J ~ [0003] *btS}j:fi*t~{J(iJ:iJ~: tt1~-;f~i-a 
sJa~~oo*~' ~m7~~~m~,ti~~Ja~ 
~~**~~~~. ~~~~~~~~00~~~~ 
~. A~~~OO-~Att~, !a~~OO~~~. ~ 
~~~~~o~~~-®ffis!a~:fi*, ~~ffl~ 
~ms~P~, ~m~•~· •Ams~~--~ 
~~. *btsJ=jPJlJ-~fflfflPm*fil~~~~~. A 
m~~~Att~m~~m~~~~. tt~tttt~ 
5.1IL 

[0004] *btS}j~~MlJ-r:fi*~~~JJifis{]: -;f~i-a 
s !a i}J 113 ?~ * fJE, iQ, tr5: ~11' * fJE t:l * 1 o, Pffi: ~i i,Aj 
~r'1Utl*11, 113 ?~tl*12, stY1tl*135f□1¥1i1tl* 
14 : ~~ = [0005] ~1t*fJE1l*1 o~~ffi-asPffi: 
Mffi*: m~ms~Mffi*iQ,Mms•A1,ms 
Pffi: ~i -~!25¥□ Pffi: ~i tA ff 3 ; i-a s Pffi: ~i -~!2 ~ llR i-a s 
•A 1 s{]i-as18%, filffi-asPffi:~i~:EJ. Fo, ~~ta* 
•ffi~~M~ff3, M®~~~M~~; m~ms 
~M-~2~MF~~filmllR4, ~M~~m5, ~ 
~i i,Aj 11J§V\6, tiJ JIPffi:~i ir1]~1Jll~ [xx] ti 7, iJII i*F ~tl~ 
85¥□ tiJ JI Pffi: ~i i,Aj 11Jfl V\ [xx] f4t 9 * ~ JJifi , A 1* ~ JJifi Mt¥~□ 
r: [0006] ffi-:W, F~t~{iHlllR4 : ~Mi-as• 
A 1~JlRi-as18%.A, ttllRA~l2S>5His{], :# H 
~~rA~~~~ttmllR~~fil, ~~~llRmsm 
JJiJ ~ ffl JU s{]MFCC (Mel-Frequency Cepstrum 
Coefficient, ~$#;Y1$1ihl*~) t~{iE1f~F~t~ 
{iE; [0007] ffi=:W, Pffi:~iir1]~1Jl1~5: ~~ttllR1i¥iJB{] 
F~t~{iE, *ffl iJllf*B{]F~tl~81=EPffi:~ii,AJ ~1Jll~ [xx] 
~7~tt•F~~*' ~*F~~*~~~~~~ 
iQ,15~~m~~M~, ~~~8~ffi~M~, filA 
ffi-:W~~. ~~~~m-:WmffifilffmllRF~~ 
1iE4 ; [0008] ffi-:W, Pffi:~iiAJ11Jf!V\6 : ~~ttllR1i¥iJ 
s{] F ~t~1iE, *ffl iJ11 t* s{] F ~11~ 81=E Pffi: ~i iAJ 11Jf!V\ 
fxXJ~9~filff~M~~V\, ~~~~~V\~*; ~ 
&r -i,~~ ffi s{] Pffi: ~i iAJ ~ ~ ~ ~ ~ s{] Pffi: ~i iAJ , ep ~~ -i,~ Pffi: 
~iiAJ s{]~f111Jf!V\1i*l□ tm5tW:~s{] n ~~. ~□*~fi 
11Jf!V\ 1i*Ar~r n ~~. IJ!UV\~i~Pffi:~iiAJ~~~s{] 
~M~, ffis~M~~. ~~*•ffi~~M~ff 
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[0001] The present invention relates to a voice­
activated camera system that can be used in 
consumer electronics products containing the 
camera function. 

[0002] With the rapid development of consumer 
electronics products, a variety of devices 
containing camera more frequently, people taking 
pictures of the increasingly high requirements of 
humanity, as the most basic human voice way, the 
application of speech recognition technology to 
consumer electronics products, through natural 
speech to control functions such products is the 
future trend of development. 

Disclosure 

[0003] The present technology to solve the 
problem: to provide a voice activated camera 
system, to overcome the existing push-button, 
bringing a touch start-up mode is not convenient, 
the operation mode is limited and insufficient 
camera jitter, Simple operation more humane, start 
taking pictures is not limited, Stabilize advantages. 
Some of the existing voice-activated technology is 
the use of voice characteristics such as whistles, 
the rate of false start out, enter a single voice 
command and other defects, the present invention 
can enter the command word customized 
according to user needs, more user-friendly 
human-computer exchange of higher accuracy of 
the start of stronger anti-interference. 

[0004] The present invention is achieved by the 
following technical solutions: one voice activated 
camera system, comprising: an operating system 
module 10, a wake-up word customization module 
11, a camera module 12, an audio module 13 and 
the memory module 14; wherein: 

[0005] The operating system module 10 runs wake 
voice module; the voice wake-up module includes 
voice input 1 , 2 and wake voice wake algorithm 
execution 3; voice wake Algorithm 2 Get 1 voice 
input voice signals for voice wake-up post­
treatment, The results are output to the wake-up 
implementation of three, thus completing the 
wakeup operations; the voice wake-up acoustic 
feature extraction algorithm 2 by 4, 5 wake-word 

5/13 

Petitioner Exhibit 1004, Page 443 of 1052



4/30/2019 

3, M®~~ms~M~~; ~*~~~~~*~ 
r n ~~ , IJ!Ll ~ 19 i~ Pffi: ~i 1}1J 19 m 1~ s{] Pffi: ~i iAJ , _m 1Jr @I 
¥Ll~-:W _m#Jrjjiff F1"¥=t~1iHJVlR4 : [0009] Pffi:~i 
irl] 5E r'1Ll tl* 11 , i-frsPffi:~itl* s{] '8f Wl't~tl*tf Y5( 
m P $tu A s{] Pffi: ~i iAJ , $tu t±:1 ~ft* fJE 11 * 1 o ~ i-a s Pffi: 
Mffi*mm~F1"¥=ffi~a~~M~~m~~1; 4 
C N [001 0] tS mHl* 12, JtlHs mu;JJ ~~ s{] * fJE tl 
*· tfY5(~ff*fJttl*10B{]1smU~4'. Jfft tS?~Fo 
~~~fts{]~*f8%bt:l!¥Ll1¥fi1tl*14: [0011] s 
tY11l*13, Jt1f)Rs*~)¥□ stY11!1~r}J~~. )Rsr;JJ 
~±~~*~~~~s~~w. *~*~~~*~ 
tl*1 0, t!sr}J~~±~~tfY5(*fJEtl*1 0btt±:\1i?F 
&tlFo, 1!1~11 ?Fsr;JJ~~: [0012] 1¥fi1tl*14, 
A~~~1¥~~h~1'¥~*~• ~~OOffi*~~~ 
~*~fjf§,~,Jtt ff1¥fi{ro 

[0013] ,rJrJ£F5"¥=tl~BB{]iJllf**19M$*, *JJU7'9 
s•F1"¥=tl~l□J~:*-Hl~ c epGarbage tl~) : s 
• F "¥=tl ~ *ffl ft fJE s{] i-a s iJrniJ ~ s{] F "¥=tl ~ iJII f* 
1i'tt, mllR~1A5W, lLlffl~r MLE (Maximum 
Likelihood Estimation, ~::kf~?!.tfiiit) l□ MPE 
(Minimum Phone Error, ~ 1J\s•tii~) IX*·riiJII 
f*ll1J!Llr1i¥Ll: Garbage;J;Jt~ffl-f-P)1y5(~iPffi:~iiAJz 
~r s{]x~i-as, ftffl l□iJ11t*s•1t~ ~1¥ s{]~1i 
w, ~tttt•~s•m~z~~ffl~tt. ~~s• 
*1920 ~. ftffl~~s•x-t$s{],rJr~iJ11t*~1ire~if 
Jm*, *fflMLElllJ!LliJllf*x1$B{]Garbage;J;Jt~, f]! 
1i¥Ll20~Garbage;J;Jt~ o 

[0014] ,r)Tj£Pffi:~iir1]~1Jll~ ~f45'7B{]~JYi'i*ffl ~fjfAi* 
~~tt-~t±:1. mJ£~~~*~~~tt-0A~= 
[00151 W = argiI!II W) W [0016] ~ ~Xf~*J,A$tuA 
i-as ~ ttllR s{] F1 "¥=t~tiE rPJ;, wf~*1i*~* s{] ~ 
fjtirl]Ff~lj; ~ ftf:tl!t$P(XIW)7'9F1"¥=tl~1i*, ~ 
MiJII f*~t s{] F1 "¥=tl~ Bit •1i ¥Ll: 5t~~tl!t$ P (W) 19 
i-a g 1t~1i*, ep19x1~~s{]F1"¥=1Jt~,rk1Jos{] 
PenaltyP(X)7'9~tl!t$, 3F1"¥=tl~l□ Pffi:~iiAJ~1Jll~ 
~ MHJfl 5E r *Fo ep ~;E fl 0 

[00111 ,rJrJ£Pffi:~iiAJ11Jfl~~Mrn~JYi'i~= [001 a1 a.~~ 
~t±:l~~M~M~~s•-~· Jtfil)Rm~~~* 
( Sc0rephmel, Scoreph0ne2, ... , Scoreph o 

neN), ~~ N 79Pffi:~iirl]~,B,B{]s·~~. 
Scorephonel, Scorephone2, ... , Scoreph o neN * 
~*?F~~M~~m~s•~~M~~*· ~~r 
1i*?Fs•s{]N~s•s{]1iiR: [00191 b.ftffll□ Pffi: 
M~~m~w~~fil. ~~fflEZ~F1"¥=~*· Jtff 
11Jfl¥Ll~0-tl (Scoreframel, Scoreframe2, ... , 
Sc0reframeM), ~~M7'9i~t:iJt~1iLe,B{]Si*, lJ,~,m 
19.fir; [0020] c.it.1i¥LlPffi:~iiAJ~~s•s{]:PJfl~ 
1i*, it.1iA~Dr: Aiend [0021] CMphonei = 
(Scoreplwnej - Scorefmmek) / (Kiend [0022] ~~ 
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detection, Wake words confirm 6, construct wake 
word detection network 7, 8, and build the acoustic 
model training wake word Verify that the network 9 
to achieve the specific process is as follows: 

[0006] a first step, the acoustic feature extraction 
4: 1 to obtain a voice through the voice input 
signal is input, extracts distinguishing nature, and 
is based on the human auditory characteristics 
extracted features, usually Select speech 
recognition used in MFCC (Mel-Frequency 
Cepstrum Coefficient, Mel Frequency Cepstral) 
feature as the acoustic characteristics; 

[0007] The second step, wake word detection 5: 
The extracted acoustic features obtained using 
acoustic training Model 8 in the wake of the word 
detecting network on 7 acoustic score is 
calculated, if the acoustic score optimal path 
contains a wake-up word to be detected, it is 
determined that the word has been detected wake, 
the third step, otherwise return to the first step in 
re extracting acoustic features 4; 

[0008] The third step, wake word confirm 6: extract 
acoustic features obtained using the acoustic 
model training of 8 on the network in the wake of 
the word confirm confirm 9. Wake word to give 
final confirmation score; determining the subject 
the wake-up word whether real wake-up word, will 
the wake-up word final score with a preset 
threshold, if the final confirmation of the score than 
or equal to the threshold, it is considered that the 
wake-up word is a real wake-up word, voice wake­
up is successful, Results output to wake execution 
3, thus completing the voice wake-up operation; if 
final score is less than the threshold, that the 
wake-up word for word a false wake, the first step 
back to re-acoustic feature extraction 4; 

[0009] wake customized word module 11, resource 
generation module voice module receives wake 
wake term user input, output operating system 
module 10 Wake voice acoustic model required 
modules 8 and wake-word detecting network 7; 4 
CN 

[001 0] camera module 12, with pictures system 
module function, the receiver operating system 
modules photographing instruction 10, and 
transmits the image photographed in the digital 
signal after the storage module 14; 

[0011] audio module 13, with the acquisition and 
recording audio broadcast function, the main 
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Kistot,fDKimd'5tJJUT'J~i~s~B{]Jm~tatf§J,fDfa:W:at 
i'sJ: [0023] CMphonei*JF~i~s~B{]:PJfliA1i7t, 
r:tiphonei*JF~i~s~, Scorephonei~o__t TiiJ?fr 
JF~i~Phones{]t~~~1i7t, Scoreframek*JF11ffl 
Pffi: ~i 1}1HJfliA fxXJ ti t~~~1i JU s,g ~ k~0 s,g 1i7t; [00241 
d.tt•~~~~M~~~~~iA~7t, tt•~A~ 
r?!rJF: 1 N. [0025] CMword=-YjCMphonm iv j=i 
[0026] ,rJrJ£~1t*tJH1*~ s{]i-asPffi:~i:tl*~~tiii 
~ttJUii~ttJUWindows, Linux, 2 CN 
Android, 10S*tJPf 'a' o 

[0027] *btSJl~JJili~tz:*;t§ b~B{]1Jt,8ftr: [0028] 
( 1 ) * i5t S}j im U: ffl ? t~ fE B{J i-e'r s Pffi: ~i irl] 11' T'J tEI! i5t 
ffi, ep1t'Aka~*s,g:ff~r, mx rmffl?lUfflxX-¥ 
~~. ~imttffis~~~~~~~M~~. filffr 
~ivx.1i~1t 0 

[0029] (2)*bts,}jw*s{]1fr{1i'Ak, 11ffl**tJEFoPJim 
M*~5E~ffis~M~*mms~M~~. xm• 
~ffi~s~ffl~, ~~imtt~~m~~fil, ~~m 
JIU Pffi: ~i * PJ lJ_ :it JU 90% lJ_ __t 0 

[0030] (3)*btS}j~JJili, JJ¼*{~, {~~~~tt~{]!, Jl 
~ 11-ut s,g ttr mm 11r 11i 0 

[00311 (4)*bts,}j ~ s{]i-asPffi:~ir;JJ~~:l:)Jimtttx1tt:•~* 
~JJili, :# H•~tPJ lJ-1~~1]!s{]ii~ ttJU 
Windows, Linux, Android, 10S ~*tnf'a' o 

Jl1*~Mff~A [0036] ~□ ~1?Jr7F, *bts,}js{]i-asm 
i}J tS ?~ * tJE 1~H§: ~{t * tJE tl* 1 0, Pffi: ~i i,Aj 5E r'1U ti 
* 11, 1s?~tl*12, stY111*13l□1¥{i1tl*14, 
~11: *tJttl*1 o ~ ~ ffi-asPffi:~itl* o 

[0037] ~□ ~2?!rJF, i-asPffi:~itl*1~H§i-as$tuA 1, 
i-a s Pffi: ~i -~!2,f□ Pffi: ~i tA ff 3 0 i-a s Pffi: ~i -~!2 ~ JJi'i 
~~~F~~film~4, ~M~~m5, ~M~~iA 
6, t2JJIPffi:~ii,AJ~1Jll~fxXJti 7, iJllf*F~tl~8,f□ :tiJJ! 
Pffi: ~i i,Aj :PJfl iA [xx] ti 9 3'E JJ¼ , Jl {* ~ JJi'i Mt¥ 'Ak : [ 0038] 
(1 )iJllf*F~tl~8: F~tl~B{]iJllf*7tjgpij$)t, 
'5tJJUT'Js~F~tl~l□J~UHJt ~ C epGarbage:tl 
~) o s~ F ~:tt~*ffl 1tfJE s{]i-asiJrnu ~ s{] F ~:ti 
~iJ11t*~~t, m~ir~ s{]j1iJiw, -fUffl~r 
MLE(Maximum Likelihood Estimation,~::k1~P!.t1ii 
it)lDMPE(Minimum Phone Error, ~1J\s~ti 
i~) IX 7t·riiJII f*lllJ!Ll r s{];fiJLl o Garbage:tl~ffl r 
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function is to collect environmental record audio 
data, and transferred to the operating system 
module 10, the main function is to receive 
broadcast system to alert the feedback module 10, 
the broadcast beep function; 

[0012] The storage module 14, with a permanent 
storage capacity of the storage medium, for 
photographing module generated storing the 
digital image information. 

[0013] The acoustic model training 8 is divided into 
two parts, namely phoneme acoustic model and 
scrap models (ie Garbage model); phoneme 
acoustic models using the traditional speech 
recognition acoustic model training method, select 
the database, use based on the following MLE 
(Maximum Likelihood Estimation, maximum 
likelihood estimation) and MPE (Minimum Phone 
Error, the smallest phoneme error) discriminative 
training guidelines are; Garbage model­
independent voice except for absorbing wake of 
the word, the use and training of phoneme models 
The same database, each phoneme model by 
calculating the similarity between, each phoneme 
is divided into 20 categories, each category using 
the corresponding phoneme integrate all training 
data, using the MLE criteria Garbage 
corresponding training model, it will have 20 
categories Garbage Model. 

[0014] wake up the word detection networks 7 
uses the best path score is calculated, the formula 
for calculating the optimal score path is: [00151 W 
= argi grade IW) W [0016] wherein X represents 
extracted from the input speech acoustic feature 
vector, Won behalf of the score's largest optimal 
word sequence; conditional probability P (XIW) for 
the acoustic model score 8 by trained acoustic 
model is calculated; the prior probability P (W) is 
the language score model, is different acoustic 
models applied PenaltyP (X) for the whole 
probability, when the word acoustic model and 
wake finalized after detecting network is constant. 

[0017] 9 Wake words the acknowledgment 
network implementations are:. [0018] a detection 
of the wake-up word decoding to phoneme level, 
and record all scores (ScOrephmel, 
Scoreph0ne2, ... , Scoreph.neN), where N is the 
total number of wake-up word phoneme, 
Scorephonel, Scorephone2, ... , Scoreph. neN 
words denote the wake of all the phonemes are 
decoding score, where the subscript represents N 
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P& Y5( ~i Pffi: ~i iAJ z~ r s{] x ~ i-a s, 1tJ:tr-F□ iJ11 t* s •tl 
~~w~~ww, ~tttt•~s•m~z~~ffl~ 
tL ~~~s•7t7'920~, 1tJ:tHij~s•x-tmstrJr~ 
i)llf*~1Asre~irJm*, *fflMLEltlJ!LliJllf*x1 $ s{] 
Garbage:fl~, i!t.¥: ep 1i¥Ll20~Garbage:fl~ o 
Garbage:fl~*ffl 7 ~~B{]s.iJllf*~ tAsiFBifiJII 
f*' ~ M f~ ffl ~' ft Pffi: ~i irl] tiJJl~ ixxJ ti~ ffl * P)1 Y5( ~i 
~M~z*~~~ms, ft~M~~~ixxJ~~ffl* 
it• 11Jfl ~ ixxJ ti s{] 1i * 0 

[0039] (2)F1"¥=t~1iEt)l')lX4:il!tti-as•A 1 ~llXi-frs 
m%.A, mllXm~A~-~~7ttt~, #H~~ 
rA~~~~ttmllX~~fil, -~mllXmsm~~ 
ffl ¥Ll s{]MFCC (Mel-Frequency Cepstrum Coeff 
icient, ~$#;Y1$1ihl *~) t~1iEo 

[00401 (3) Pffi: ~i iAJ :fiJll~ 5 = ~~1tllX 1i ¥Ll s{] F "¥=t~1iE, 
~fflF1"¥=ffi~Bft~M~~mixxJ~7Ltt•F1"¥=~ 
'5t, ~*~*~~~~~~~*~~m~~M~, 
~~ffi~M~, filAr-W~~; ~~•ffimllXF 
"¥=~fil~~o7'97~fil~M~~~~~ffi~~ffi, 
~~x~~ffisX~~~~~~~o~M~mixxJ~ 
s{]:fiJJI±~ EE ffl f=' m~ B{]Pffi:~iirl]5f□ Garbage:fl~fii 
~. ~2cN003m~, i!#iXXl~ftffism~~~~ 
7'9iRJJU ixxJ ti, EE rPffi:~i~1JJ1~ ixxJ fil~fa:fJJ ~~ ffifiD •, m 
~~ttoo•~~ff~~~I~Jtmm~o EEr~~ 
1tmlft~J{]~J1~·r1, ft1lttttm r, tfY5(fu s{]Pffi:~i 
ffis~~F~~J, ~~~Mffis~EZ~F1"¥=~~ 
1iE ft s • F1 "¥=:fl~ Ls{] 1i7t mt~ ~>¥1~ s{] 1ltt , rm EE 
rGarbage:fl~~1tffl t1$ s.iFBif iJII f*1i¥Ll, ~ * ~ ~ ~ 11Hl0Jfl, F1 "¥= t~1iE ft Garbage:fl~ Ls{] 1i 
'5t~i¥1~s{]~ii&~~~. JltatPffi:~ii-asmtiiGarbage:fl 
~i~P)1y5(, * fJt Pffi:~i$m/;~~>¥1~o 

[0041] 19 7 IW ll:LJ£tw1£B{Jbt:'t, ftPffi:~iiAJ~1Jll~ iXXJ 

ti Lt~~~at, x1Garbage?JrftB{]5Jl\B{] t~~~1i7t1$­
~s{]1i-w, epPenalty, 11~~~~5f□s•F1"¥=tl~0 
~~$, ~~fil~~~F1~~~~Mffis~~~~ 
ffi~ffioA~~~-wm&m~tt~~~~~M~~ 
~:£ ~~ 'fi B{J ifi/1 m i F. O [ 004 2] Pffi: ~i irl] ~ 1Jll~ iXX] ti 7 B{J ~ JJi'i 
1Jit ~*ffl ~1jt 1i7t fil~1:£it • 1i ffi 0 

[0043] ~1Jt1i)tfil~1:£B{]~JlX*ffl~:£~B{] lJ1 Pt1Jr0 
A, ~□ r?Jr~: [0044] [0045] LA~X1~*JA.A 
i-as ~ tlllX s{] F1 "¥=t~1iE rPJ;, W1~*1i7t~A s{] ~ 
1,it irl] ff ~lj 0 

~1tf:tl!t$P (XIW)7'9F1"¥=tl~1i'5t, m~~ttiJllf* 
~~s•F1"¥=ffi~~mMm~tt•~~. ~~•* 
P(W)7'9i-a § :fl~ 1i7t, i!lf m ~JJ.t~ 19x1 ~ ~ s{] F1 
"¥=tl~?Jr1JD s{] Penalty o P(X) 7'9~tl!t$, 3 F1 "¥=:fl 
~~~M~~mixxJ~~~r*mmc~~m, ~~0 
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phonemes phonemes identification;. [0019] b use 
to detect and wake-word the same features, to 
give the corresponding acoustic score, and 
accurate to the frame a (Scoreframel, 
Scoreframe2, ... , ScOreframeM), which features M 
for the total sentence length of time, in units of 
frames; [0020] c is calculated for each phoneme 
confirmation wake word score, calculated as 
follows: iend [. 0021] CMphonei = (Scoreplwnej -
Scorefmmek) / (Kiend [0022] wherein Kistot and 
Kimd are the i-th phoneme start time and end 
time; [0023] CMphonei represents confirmation of 
the i-th phoneme score represents the subscript 
phonei the i-th phoneme, decoding Scorephonei 
as shown above the i-th Phone scoring, 
Scoreframek Claim word score represents the 
wake-up network of the k-th decoded frame;. 
[0024] d calculated final confirmation of the wake­
up word score calculation Information is as 
follows:. 1 N [0025] CMword = -YjCMphonm iv j = i 
[0026] The operating system modules voice wake 
modules can be ported to be ported to Windows, 
Linux, 2 CN Android, 10S platform. 

[0027] advantages of the present invention over 
the prior art in that: [0028] ( 1) The term of the 
present invention as a wakeup trigger sources via 
user-specific voice, even in a noisy environment, 
without requiring the user with both hands 
operation, only to quickly realize the wake-up 
function using a voice command, the next step 
interaction. 

[0029] (2) is to bring value to the present 
invention, the use of the system can be agreed 
upon by saying the word turn voice voice wake 
wake-up function, without prior pause audio 
playback, verified by actual test, the rate of correct 
identification wake It can reach 90 percent. 

[0030] (3) of the present invention is to realize, low 
cost, easy code migration, and has good 
application value. 

[0031] (4) of the present invention, the voice wake­
up function through the software algorithm, and 
the algorithm can easily be ported to Windows, 
Linux, Android, 10S and other platforms. 

BRIEF DESCRIPTION [0032] FIG. 1 a schematic 
diagram of the structure of the present invention; 
[0033] FIG. 2 is a schematic of the voice wake 
module block diagram; 3 is to build word detection 
network diagram wake invention [0034] FIG; 
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A C1)PJ~19: [0046]W=af.gmaxP{W)P(X\ 
W) c2) [00411 (4)Pffi:~iiAJ11Jf!V\6 = rnrF1"¥=1t~s{] 
* ~ 1¥1=E ~ flOJfl ti: lJ-R ~ ~j 1tJ:tri=;r, i:~J{] 2l* ti:, im 
tt~M~~m~~~~~~M~~-~~~~~~ 
~iiAJ O 19 T ~~ ~>¥1~~~Pffi:~iw*s{] i~Pffi:~i lJ-RFo oo ~ 
~~~~~. m~~~m~~~~M~~fil-W~ 
~V\o*~~*ffl004~~A~~~M~~V\~~ 
9, ~M~~V\~~~~M~~m~~-w. m~ 
rmsm~~~m~~~. ~V\~~~~~* 
Garbage;J;Jt~, PJlJ-11fflfiD.B{]f¥Ff~-=f ItiJ~o 

[0048] Pffi:~iiAJ11Jf!V\B{]-=t~W#lf~Dr: [0049] a)~~Pffi: 
M~~m~~~M~M~~s•-~· #fil~~m 
~s{];fi)t (Scorephonel, Scoreph0ne2, ... , 
ScOreph_N), ~~N79Pffi:~iirl] ~,8, B{]s·~~o 

[0050] b )11ffl 5f□ Pffi: ~i irl] ~1Jll~ ~ tf B{] t~{iE, ft Pffi: ~i irl] 
~V\~~L~~ffl@~F1"¥=~7t, #ff~~~-~ 
(Scoreftamel, Scoreframe2, ... , 

SCore&amp;ameM), ~~M19i~t:iJt~1iLe,B{]at *· lJ-~079 .{\Lo 

[0051] c)it~;fifiJPffi:~iiAJ~~s·B{J11Jf!V\{i)t, it 
~~Aiz□r: [0052] Aiend CMphouej .= 
[Scorephomi - A Scorefmmek) / (Kiend - Kistart)rn 
[0053] ~~Kistot5f□ Kimd'5tJJiJ79~i~s·B{]Jm~fiSt 
rsJ 5¥□ fa* at rsJ o 

[0054] d)it~;fifiJi~Pffi:~iiAJ B{]:ilf111Jf!V\ 1i7t, it~ 
~Aiz□ r?!rJF: 2 CN [0055] CMword=­
YjCMphonei (4) __l N /=i [0056] e),iJWTi~Pffi:~iirl]~ 
~19~~~~M~. ~~~~M~~:il~~V\~'7t 
5f□ t»!5tW:~ s{]!'l~~. iz□ :!f:11Jf!V\1i'5tCMwffidAri'l 
~~ T IJ!lj V\ 79 i~ Pffi: ~i irl] 79 ~ ~ B{] Pffi: ~i irl] , Pffi: ~i )J)G J}J ; 
iz□ :!f: CMword 1J\r i'l ~~TIJ!iJV\79i~Pffi:~iiAJ19$f~B{] 
Pffi: ~i irl] I ]~J=Jr * ff F "¥= *~ 1-iE tJVlR 0 

[0057] imtt lJ-LI 11' ~JJifi it'rs Pffi: ~i r}J ~~, :ilf1~~ fa 
:!f:& tl~ Pffi: ~i tA ff 3' tA ff Pffi: ~Ui1t 0 

[0058] *~~I 1i::ttf¥iz□ r: [0059] ~-, $~Pffi: 
~i irl] ~ r'1Ll tl* 11 , ~JJifi iJII i*F "¥=tl~85f0t2J ~Pffi:~i 
iAJ~1Jll~~M5'7, i~ tl~$~¥Ll~~~~~. ffl?$tuA 
iP-4- iAJ Jt * , -tz□ "w -=t-w -=t-,, , $tu t±:1 11J ~ Pffi: ~i iAJ ~ 1JJ1~ 
~f45'75f□ F1"¥=tl~8o 

[0060] ~=, imttiU¥i-a g ~JJifii-asPffi:~itl*, i-a 
sPffi:~itl*~JJifi-=t~~ *iz□ rJ!$:!UJt * c 002), i-a 
sm%$tuA~P,msm%~JB"¥=~film~4, ~ 
~i iAJ ~ 1JJ1~ 5, Pffi: ~i iAJ 11Jfl V\ 65¥□ Pffi: ~i tA ff 3 iP-4- s{] $tu 
t±:1 o ~)J)Gi-frsPffi:~itl*1~~~¥Ll~1t*fJH1*1 o, 3f 
Ja~ff, ~ftst»!tl* 131tAs{]~s~tAso 
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[0035] FIG. 4 of the present invention to build 
network diagram wake-word confirmation. 

DETAILED DESCRIPTION [0036] 1, the present 
invention starts the speech FIG camera system 
comprising: an operating system module 10, 
customization module wakeup word 11, camera 
module 12, audio module 13 and storage module 
14, operating system modules 10 Run Wake voice 
module. 

[0037] As shown in Figure 2, the voice wake-up 
module includes a voice input, voice wake 
Algorithm 2 and 3 wake execution. Voice wake 
Algorithm 2 realized mainly by acoustic feature 
extraction 4, 5 wake-word detection, Wake words 
confirm 6, construct wake word detection network 
7, 8, and build the acoustic model training wake 
word Confirm Network 9 is completed, the specific 
implementation process are: [0038] (1) acoustic 
model training 8: training the acoustic model is 
divided into two parts, namely phoneme acoustic 
model and scrap models (ie Garbage models). 
Phoneme acoustic models using the traditional 
speech recognition acoustic model training 
method, select the appropriate database, use 
based on the following MLE (Maximum Likelihood 
Estimation, maximum likelihood estimation) and 
MPE (Minimum Phone Error, the smallest 
phoneme error) discriminative training guidelines 
get. Garbage model-independent voice except for 
absorbing wake of the word, using the same 
database and training phoneme model, each 
phoneme model by calculating the similarity 
between, each phoneme is divided into 20 
categories, each category using the corresponding 
phoneme all training integrate data using MLE 
criteria Garbage corresponding training model, so 
that the model had 20 class Garbage. Garbage 
phoneme model using training data clustering 
mixed training, there are two purposes, in the 
wake of the word detection network to absorb the 
other voice except wake of the word, in the wake 
of the word used to calculate confirm Confirm 
network network score. 

[0039] (2) acoustic feature extraction 4: 1 to obtain 
a voice through the voice input signal input, 
extracts may have a certain distinction in nature, 
and is based on the human auditory 
characteristics of the extracted features, generally 
used in the selected speech recognition MFCC 
(Mel-Frequency Cepstrum Coeff icient, Mel 
Frequency Cepstral) features. 
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[0061]~-, JttAtsmHl*12, 3fJa1111~, ~ft 
~1f*~Jttl*101tJIM*B{])ai}J1sm~ t~4', £5.rlt[=gJ 
at, stY111*133f Ja )RsW: ~, :#~at~~)Rs~1i 
$tuA¥Ll~1t*~Jt1l*1 o, i-a sPffi:~itl*i=EtfY5(~1t 
*~Jttl*1 o~ s{])Rs~tJJ5Fo3f~t[cJfc~~o 

[0062] ~ [Q, 3fflf=l m~m iJJ1s?~at, iJ?.t±:1stY11t 
*13*~¥Ll"w-=fw-=f"s{])Rs~ti Fo, i-asPffi:tl* 
~t ~~ 'ix t±:1 la i}J t~ 4-, ~1t * ~Jttl* 1 o rPJ ts?~ tl*'lx 
t±:1 tS ?~ t~ 4-, :# H rPJ s tY1tl* 1 3 'ix t±:1 t1lHIUi?F st~ 
4-, tsWMl*12jjiAfi~itat, ifi/J~~-8, 3f~tts 
?~, :#~~*~¥Ll s{] ~ 11~tli51'¥1i11=E1¥1i1t1* 14 o 

[0063] * 'ix S)j s{]vz:*1t 'Ll''Akimtttx1tt: ~~t~JJiii, p)G 
**,ffi*3ffi~~. ~~a~~m•~~-1-~~ 
__t 11 ffl , Jtlff ~ r'i3'J s{] tl r 1fd1L 

[00641 * 'ix S)j iJ?. S)j ~ ~ *1twtffifs1iJ£ s{] P-J ~ ~ r * 
~N ±.~JG ~ lt tz:* A~ 0 ~o s{] JJifi ~ tz:* o 

[0065] lJ-_r,rJrJ£1x'Ak*'fxS)j s{]1Jtm~Mff~A, mz3 
ffit±:1, ~r*tz:*~~~~imtz:*A~**' i=E~ 
~~*'fxS)j~~~~m~, ~mlJ-®t±:l~~a*~ 
~~. ~®a*~~~~m~~*'fxS)j~~~M 
IE o 
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[0040] (3) Wake-word detection 5: The extracted 
acoustic features obtained using the acoustic 
model 8 in the wake of the 7 word detecting 
network computing acoustic score, if the score 
optimal path contains word to be detected wake 
the detection of wake-up word, enter the next st~p; 
otherwise, the operation to re-extract acoustic 
features. To ensure the normal wake-up word that 
can be detected, while ineffective voice can be 
effectively absorbed. Build a network wake-up 
detector consists of a user-selected words and 
Garbage wake model composition, as shown in 
FIG. 2 CN, such a network is also referred to in 
the speech recognition to identify the network 3, 
the wake-up detector network structure is very 
simple, you can simple procedures or the manual 
build can be. Due to the complexity of the actual 
use environment, in many cases, received wake­
up speech contaminated by noise, then wake 
speech characteristic corresponding to the 
acoustic model in the acoustic phoneme score is 
reduced a lot, and because the model is Garbage 
phoneme get mixed use more training, which itself 
is not very precise, acoustic characteristics of finite 
amplitude score lower on Garbage model, this 
time it was mistakenly wake absorbed Garbage 
voice model, the system wake-up rate will be 
reduced. 

[0041] In order to prevent this from happening, 
when decoding in the wake word detection 
network, the arc where the decoding of Garbage 
do score a penalty, namely Penalty, we can not 
and phoneme acoustic model of fair competition, 
in order to ensure There is noise pollution wake 
normal voice can also be detected. Specific 
penalties amplitude modulation needs to be 
empirically m iF for different wake-up word. 0 
[0042] wake word detection networks 7 is 
calculated using the best score path. 

[0043] get using the classic formula for the optimal 
Bayesian scoring path, as follows: [0044] [0045] In 
the above formula X represents extracted from the 
input speech acoustic feature vector, Won behalf 
of the biggest score optimal word sequence. 

Conditional probability P (XIW) for the acoustic 
model score, can be trained acoustic models and 
phoneme model waste calculated, the prior 
probability P (W) is the language model score, for 
this can be understood as different acoustic 
models added Penalty. P (X) for the whole 
probability, when the wake-up word acoustic 
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model and detect network determined that value, 
so the equation ( 1) can be written as: [0046] W = 
ai.g max P {W) P (X \ W) C2) [0047] (4) Wake 
words confirm 6: Due to the inaccuracy of the 
acoustic model itself and the complexity of the 
actual use of the environment, links were detected 
by word wake wakeup word is not necessarily real 
wake-up word. In order to reduce non-wake-up 
waking up and bring back will cause problems, it is 
necessary to detect the resulting wake word for 
further confirmation. The present invention is 
constructed by way of FIG. 4 Confirm the network 
wakeup word 9, Wake words confirm the network 
and detect network wake-word, as are speech 
recognition to identify the network, make sure the 
network Garbage contains only model, you can 
use a simple procedure or manual build. 

[0048] The main steps are as follows confirmation 
wake word: [0049] a) word will wake detection 
decoding to get the wake-up word phoneme-level, 
and record all of its scoring (Scorephonel, 
Scoreph0ne2, ... , Sc0reph_N), where N to wake up 
the word in the total number of phonemes. 

The same characteristics [0050] b) Use and wake­
up word is detected, the wake-up word to confirm 
the corresponding acoustic score on the network, 
and frame-accurate level (Scoreftamel, 
Scoreframe2, ... , SC ore and ameM), where M is 
The total length of the sentence characteristics, in 
units of frames. 

[0051] c) is calculated for each phoneme 
recognition wake word score, calculated as 
follows: [0052] iend CMphouej two [Scorephomi -
Scorefmmek) / (Kiend - Kistart)? [0053] wherein 
Kistot and Kimd start time and end time are the i­
th phoneme. 

[0054] d) the calculated final confirmation of the 
wake-up word score, calculated as follows: 2 CN 
[0055] CMword = -YjCMphonei (4) Shang N / = i 
[0056] e) determine the wake-up word whether 
real wake-up word, compared to the wake-up word 
final score and a threshold set in advance, if it is 
confirmed the score CMwaed greater than the 
threshold T is that the wake-up word for real wake­
up word, wake-up success; if CMword less than 
the threshold T is considered The wake-up word 
for word a false wake again acoustic feature 
extraction. 

[0057] Through the above work to achieve voice 
wake-up function, the final results back to wake 
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execution 3, the wake-up operation. 

[0058] operation of the present invention is as 
follows: [0059] First, deploy a custom module 
wakeup word 11, to achieve the acoustic model 
training and building 8 7 Wake word detection 
network, deploy the model to the server, the user 
enters the command word text such as "eggplant 
eggplant", output wake build word detection 
network 7 and 8 acoustic models. 

[0060] Secondly, the programming language for 
voice wake-up module, voice wake-up module 
contains the following main logic module (Fig. 2), 
the acoustic characteristics of the speech signal 
input interface, speech signal extracted 4, 5 wake­
word detection, wake Words confirm 6 and wake 
execute 3 commands output. Integrated Voice 
wake module code to the operating system 
module 10, turned to run, wait for the incoming 
audio module 13 recorded data. 

[0061] third, into the camera module 12, open the 
camera, wait for the operating system module 10 
is passed over the start photographing instruction, 
at the same time, an audio module 13 open 
recording equipment and record data in real time 
input to the operating system module 10, the 
speech after receiving the wake-up module 
operating system module 10 begin recording data 
matching operation. 

[0062] Fourth, when the user needs to start taking 
pictures, say 13 collected audio module "eggplant 
eggplant" recording data, voice call modular 
approach will issue the start command, the 
operating system module 10 camera to camera 
module issue instruction, and to broadcast audio 
module 13 issues instructions tone, camera 
module 12 countdown, adjust the focus, started 
taking pictures and collecting image data stored in 
the memory module 14. 

[0063] the core technology of the present invention 
is realized by software algorithms, low cost, easy 
to transplant the module is suitable for use on all 
types of consumer electronic products, promotion 
of high value. 

[0064] The present description of the invention are 
not described in detail the contents of skilled 
professional and technical personnel belonging to 
well-known in the art. 
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[0065] The above are only preferred embodiments 
of the present invention, it should be noted that 
those of ordinary skill in the art, in the present 
invention without departing from the principle of 
the premise, you can also make a number of 
improvements and modifications These 
improvements and modifications are to be 
considered the scope of the invention. 
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1. ~trri!tt JB i}Jta ,~*tJE, Jttf1iE:ar'EL15 :~ff *tJtfl~ c 10), Pffi:Wiii1J 5E1t1Jfl~ 
Cl D,ta,~fl~ 02 ), ttt}Hl~ 03) tof¥fii'Hl~ 04) :Jt~ : 

~ 11: * tJE fl~ o o) ~ ~ {ri!tt Pffi: WI fl~ : Yr:i£ i!tt Pffi: WI fl~'EL trSi!tt~ A o ) , i!tt 
Pffi:WI~~t c2) toPffi:WitJtA-r c 3) :i!ttPffi:WI~~t c2) $t!tJi!tt~A o) s"Ji!ttf1§' ~, nHri!tt 
Pffi: WI)[.):~ J§ , ~:ff tit'=~ t±:l ~ Pffi: WI tJt. {r c 3 ) , 1'Xffo 3'c nx: Pffi: WI~ 11: ; Yr J£ i! tt Pffi: WI~~* c 2 ) w tt 
F~tf1iE=Nt!tl ( 4 ), Pffi:Wiii1Jfii~~ ( 5 ), Pffi:Wiijij,p"J[JiA ( 6 ), t~J!Pffi:Wiii1Jtii~~ iXXJ ti ( 7), i)l[t{f,F ~fl 
~ c 8 ) tot~ J.t Pffi: WUirJ ;iij[J iA ixxJ ti c 9 ) * ~ :i=,m , ~ # ~ :i=,m ttf~ izo T : 

~~ff, F~tf1iE=Nt!tl (4) :Wtti!s~A(l) $t.ijJi!s{J§~~A, =Nt!tl~~~:5J"-tts"J, 
# _§J!¥r AIPlfr'9tf:tftt=Nt!tl B"Jtf1iE, Jffi ffiJ21-ttl i!siJU;lj ~ ffl Jlj B"J MFCC (Mel -Frequency 

Cepstrum Coefficient, ~jj\t~$.{IIJiWt*liO tf1iE1'FAF~tf1iE; 
~=ff, Pffi:WUi1Jti1~~ cs) :~:ft=Nt!tJ :f~JIJ s"J F~tf1iE, *ffl v11t!f,s"J F~fl~ c 8) :aPffi:WUi1Jti 

1~~ ixxJ ti C 7 ) _tit~ F ~ :f~:5J"-, izo * F ~ :f~:5J"-~1Jt s"J Nl:f?: ~ 1'1 '21 ~tii~~ s"J Pffi: WI ii1J , IJliJ ,p"j[J 5E B ti 
t±:l Pffi:WUi1J, n!:A~ - ff~1'F, ~ IJliJ@JJIJ~~ffffi:IJrn!:{r=Nt!tlF~tf1iE C 4) : 

~ - ff, Pffi:WUi1J,p"J[JiA c 6) :~:ft=Nt!tJ :f~JIJ s"J F~tf1iE, *ffl v11t!f,s"J F~fl~ c 8) :aPffi:WUi1J,p"J[j 
iA ixxJ ti c 9 ) _t n1: 1-r Pffi: WI ii1J ,p"J[j iA , :f~ JIJ ~ t~ ,p"J[j iA :f~ :5J"- ; iu iJr i~ ti t±:l s"J Pffi: WI ii1J ~ ~ A Jt ~ s"J Pffi: 
WI iiij ' ep ~;ff i~ Pffi: WUA] B"J ~ t~ ,p"J[j iA :f~ :5J"-to t~ 5t i& 5E B"J n ~~ ' izo * ~ t~,p"J[j iA :f~ :5J"-::k T ~ T n ~~ ' 
IJliJiAAi~Pffi:WUi1J ~Jt~ s"J Pffi:WUi1J, i!ttPffi:Winx:r}J, ~:ft~*~ t±:l ~Pffi:WitJt.1-r c 3), ;,;_ n'o3'cnx:i! 
ttPffi:WI~1'F : -tzo *~ t~,p"J[JiA :f~:5J"-1J\ r n ~~, IJllJ iA Ai~ Pffi:WUi1J Am 1~ s"J Pffi:WUi1J, ffi:fJr@J JIJ ~ ~ 
ff ffi:IJrn!:1-r F ~tf1iE=Nt!tl C 4) : 

Pffi:WUi1J5E1tlJfl~ c 11), tti&ffl? ~As"JPffi:WUi1J, ~t±:!~1'F*t1Efl~ c 10) ~i!ttPffi:Wifl 
~Yrrms"JF~fl~ C8) toPffi:WUi1Jti1~~ ixxJti c n ; 

ta ,~fl~ c 12), ~~ta,~ r}J ~~ s"J * tJtfl~, tti&~11: * tJtfl~ c 1 o) s"J ta,~ :r~~, #:a 
ta,~J§~:ft~fts"J~'¥11§'~tt:i!JIJf¥fii'Hl~ c 14) ; 

ttt~fl~ c 13), ~~)Rs*~tottt~tfr:t!V}J~~. )Rsr}J~~±~~*~lf~~ttt~~t@, 
#1t:i!JIJ~1'F*t1Efl~ c 10), tfrttr}J~~±~~tiL&*tJtfl~ c 10) Jtt±:l=Nt~& tJJ§, tfr:tR=Nt 
~~ r-J-,L.b 
~s.r;,Jlk,; 

f¥{ii"ifl~ ( 14)' ~~ 7)(0.. f1{ii"i ~~jJ B"J f¥{ii"f 1)- ffe:' x1ta ,~fl~1:nx: B"J ~ '¥ ~ {t 11§' ,@,n!:1-r 
f1{ii"i 0 

2. t~t@tX5¥Ll~* 1 Yr:i£s"Ji!s JB i}J1a '~*tJE, Jttf1iEtE-=f :Yr:i£F~fl~ (8) s"Ji)I[ 
t!f,:5J"-AW3~~:5J"-, :5J"-!tlJAs~F~fl~to~;¥4fl~ cep Garbage fl~) :s~F~fl~*ffl1t 
tJts"Ji!siR!tlJ ~ B"J F~fl~ i)l[t!f,1J~t, J21-ttl~t@J$, 5¥Llffl ¥-=f MLE (Maximum Likelihood 

Estimation, ~::k1!V}l1~it) to MPE (Minimum Phone Error, ~1J\s~ffl~) ~:5J"-'t'ti)l[t!f,lf 
IJliJT:f~Jlj ;Garbage fl~ffl-=f P&L& ~Pffi:WUA] z!lr B"J 3c~i!s, 11ffl to i)I[ t!f,tt~fl~ ~t-+ B"J 
~!@!$, Wttit~~tt~fl~z r'sJ s"J ;t§ 11v:ti, ~:ft~tt~:5J"-A 20 =!R:, 1tffl &=!R: tt~ x1 @s"J Yr 
~ i)I[ t!f,~t@illi~ir~*, *ffl MLE lflJllj i)I[ t!f,x1@B"J Garbage fl~, {f :f~Jlj 20 =!R: Garbage fl~ o 

3. t~t@tX5¥Ll~* 1 Yr:i£s"Ji!s JB i}J1a,~*t1E, Jttf1iEtE-=f :J1fr:i£Pffi:WUi1Jtii~~ ixxJti ( 7) B"J 
~~*ffl~ttffl*~~#~fflt±:l,Yr:i£~ttffl*~~~#~0~~: 

W = argmaxP(W)P(X I W) 
w 
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Jt9"1 x 1-t~1'A~Ai!tt9"1mlt:ZB"JF~*'f::riEJPJ_m, w 1~~{~:fr:li::kB"J:li1Jtijijff;YU ;%,-1tf:t~ 
$. p (XI W) A F~fl~;f~:5J"-, Jltti)l[t{f,~f B"JF~fl~ (8) it~;f~JU ;5t;!}ft1~$. p (W) Ai!§ fl 
~{~)]"-, ePAx1::f ~B"JF~fl~Yr1JPB"J Penal tyP (X)Aif:1~$., 3F~fl~tOPffiJ1iUA]fi}:i~~[xxj 
ttr~J[J 5E r *J§ ep :J!'iE 11 o 

4. ttHI tX5¥Ll ~ * 1 Yr:i£ s"J i!s 1B i}J ta J!~ ]UJE, ;tttf 1iE tE r : Yr:i£ PffiJiUA] ~J[J iA rxxJ ttr C 9) ~ 

:f,ffi:}! : 

a. ~+Hi t±:l B"J PffiJii ijij ~~~ij JU s. ~m, #ic)R)1fr~ B"J {~ :5J"- ( Scorephonel• Scorephone2• ••• 

, ScorephoneN), ;It 9"1 NA PffiJiUA] 9"1,g, B"Jtt•1-~, Scorephonel• Scorephone2• ••• , ScorephoneN :5J"-!JJU~ 
~~~M~9"1Yr~tt•~:J!M~ffl*,Jt9"1r~~~tt•~N1-tt•~~m; 

b. 11 ffl to Pffi: WI ijij ti 1~~ ~ fl B"J tf :'(if, {~ JU ;t§@ B"J F ~ {~ :5J"-, # fF'f ~j[J JU ~J!r ~ m 
( Score frame!, Scoreframe2, ••• ' ScoreframeM)' ;It 9"1 M Ai~iutf:'(jf ,g, B"J at*, [2),~J!rA--'¥'-1ir ; 

c. it~;f~JU Pffi:WUA] &1-tt• s"J~J[JiA ;f~:5J"-, it~1J5:_ttzor : 
K,e,,d 

CA1 pho.oei :::::: ( 5'core phonei - L Score fiwnok ) I (K iend - Ki,1m,1) 

Jt9"1 Kistart to Kiend :5J"-!JJUA~ i 1-s.B"J~~~atr'sJtO~}Ratr'sJ ; 
c~honei ~~~ i 1-s.B"J~J[JiA;f~:5J"-, rtff. phonei ~~~ i 1-s., Scorephonei izo--100 

Yr~~ i 1- phone B"J~nij;f~:5J"-, Scoreframek ~~1ffflPffi:WUA]~J[JiAfxxJttr~nij;f~JUs"J~ k ~J!rs"J;f~ 
:5J"- ; 

d. it~1~JUi~Pffi:WUA]s"J:lit~~J[JiA1~:5J"-, it~1JAizorYr~ : 
l N 

C]1d,_,;ord = A.TL ('Af phanei 
1

' i=l 

5. ttHhHX5¥Ll~* 1 Yr:i£s"Ji!s }Bi}Jj:13J!~]UJE, ;tttf1iEtEr :Yr:i£~1'f~tJEtl~ (10) 9"1 
B"Ji!sPffi:WUl~~~11Jiiil$11iJUiil$11iJU Windows, Linux, Android, IOS ]UJE-5¥15' a 
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=ll*~Iii±i 
[0001] *1tl3JH±:11 R. -trri!s ~ i}J113J!~]UJE, ey l2J,Jtlr'2!~113 J!~J}J~~B"JilH!~~ T r'2rfb~N 
±io 

.:tt..§e!.f±.......,. 
~ ~1.)(/(\,, 

[0002J fli~il1 'B1t ~ ~ r r'2 rfb -t1~JI s"J Jtwl, ~trr 111 '21113 J!~r}J ~~ s"J i& ~1tffl ~*tM~~, A 
ill~M~~Att~~*~~*~~.ms~AA~~¥*~hA,~mam~tt#@ffl~ 
ffl'B1t~~rr'2rfb~,~~WM~~ms*~~~~r'2rfb~~~**2twl~~~o 

~~~ P'.I~ 
cooo3J *1tl3J§ tt#~~1R: i'J:iJ,®I :=Nt1~-trri!s ~ i}J113J!~]UJE, :R:~~ 7:i=~~ttaB.A, ~!i!~A~ 
i}Jh A** s"J ::f 1£tLl , • 11:h A 5t ~lVHHl3 J!~ 1il-i}J~ ::f JE, JI_~ •11: mi• J!A tHt, ~ i}J 113 ,~ 
::f'Jt~~. r$1i).i}J~1ft,8o :f~~s"J-®i!s ~i}Jtt#, ~5¥Llffltf ,8i!sPP i:J P~, ~~ i}J$.j\Wj, ~ 
Ams•~•-~~~'*1tl3J§pJ[2),@fflffl?~***~~k~,Am~~J!Att~~~ 
s"Jl1IJij[JJl'.J!~, m-=ftJt·tiJ!5lao 
cooo4 J * tt l3J§ ~w tt l2J, r tt#h ~ ~:i=~ s"J : -th!s ~ i}J 113 ,~ ]UJE, 11115 : •11: ]UJE fl 
tk: 10, PffiJiUi1Jk1tLlfltk: 1 L 113,~fltk: 12, st~fltk: 13 tPf¥1ii'Hltk: 14 :Jt~ : 
cooo5J •11:]UJEfltk: 10 ~~{ri!sPffiJiUltk: :Yr:i£i!sPffiJiUltk:111trSi!s~A L i!s 
PffiJit~it 2 tPPffiJittJtAr 3 :i!sPffiJit~it 2 $t!tJi!s~A 1 s"Ji!s11§'~, *i-ri!sPffiJit)[.):~ 
J§ , ~;fJ. tit'=~ t±:l ~ PffiJittJtA-r 3, 1'Xfm 3'c nx: PffiJit• 11: : Yr:i£i!s PffiJit ~ it 2 w MF ~tf 1iE =Nt!tl 
4, PffiJiUA] fi}:i~Ll 5, PffiJiUA] ~j[J iA 6 , t~ Ji PffiJiUA] ti i~Ll iXXJ ti 7, i) I [ t!f, F ~fl~ 8 5f Pt~ Ji PffiJiUA] ~j[J iA 
ixxJti 9 *~:f~, Jl,~~:f~MfiPPr : 
[0006] ~-ff' F~tf1iE=Nt!tl 4 :WMi!s~A 1 $t.ijJi!s11§~~A, =Nt!tJJl,~~:5J"-•tis"J, 
# H~¥r A~PJr'9tf:tf·ti=Nt!tJB"Jtf1iE, W1iti21!tli!siJU1IJ ~ ffl Jlj B"J MFCC (Mel-Frequency 

Cepstrum Coefficient, ~j}\1v~$.1!Lli:Wt*~) tf1iE1'FAF~tf1iE; 
cooo1J ~=ff, PffiJiUi1Jti1~u s :~;fJ.=NtitJ :f~JIJ s"J F~tf1iE, *ffl v11t!f,s"J F~fl~ s tEPffiJiUi1J 
~~iXXJ~7~#~F~ffl*,~*F~ffl*~tt~~~~111'2t~~~~~M~,~~kB 
ti t±:l PffiJii i,jij, *A~ - ff •11:, ~ IJllj@J Jlj ~ -ff ffi:IJr*i-r=Nt-ttlF ~tf 1iE 4 : 
cooosJ ~ - ff, PffiJiUi1J~J[JiA 6 :~;fJ.=NtitJ :f~JIJ s"J F~tf1iE, *ffl v11t!f,s"J F~fl~ s tEPffiJiUi1J 
~iAixxJ~g~*fi~M~~iA,ffl~~~~iAffl*:~~~~t±:l~~M~~~A~~~~ 
WUA] ' ep ~;fJ. i~ Pffi: WI i,jij B"J ~ t~~j[J iA :f~:5J"-5f Pt~ 5t 't&k B"J n ~~' PP*~ t~~j[J iA :f~ :5J"-::kr ~T n ~~' 
IJllJ iA Ai~ Pffi: WUi1J ~~ ~ s"J Pffi: WUi1J, i!s Pffi: winx: r}J, ~;fJ. ~ *~ t±:l ~Pffi: witJtA-r 3, ;,;_ w 3'cnx:i!s 
Pffi:wi•11: : PP *~t~~J[JiA :f~:5J"-1J\r n ~~, IJliJiAAi~Pffi:WUi1J A mi~ s"JPffi:WUi1J, ffi:fJr@JJIJ~-ff 
ffi:IJr*i-rF~tf1iE=Nt!tl 4 : 
cooog J Pffi: WUi1J k 1tLl fltk: 11 , i!s Pffi:Wifltk: s"J ~ ~ 1:nx:fltk:1ii&ffl? ~ A s"J Pffi: WUi1J, ~ t±:l 
•~*~ffltk:1o~ms~Mffltk:Yr~~F~ffl~s~~M~~~ixxJ~7: 
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[0010] taJ!~Hltk: 12, ~~taJ!~J}J~~B"J]UJUltk:, ttL&~1'F]UJEfltk: 10 s"JtamH!'t~, #:a 
ta J!~J§ ~:ft~ ft s"J ~ '¥11§' ~ Jt:i!JU f¥fi1'1fltk: 14 ; 
[001 n st}Hltk: 13, ~~)Rs*~tost~tfr:t!V}J~~. )Rsr}J~~±~~*~~~~st~~ 
!@, #14Ii!JU ~11: ]UJEfltk: 10' tis J}J ~~±~~tiL&]UJEfltk: 10 1t 1±\ m~ & tJJ§' tfr:tR=Nt 
~~ r-J-,L.b ~s .I'iJ lk, ; 

[0012] f¥{i1'1fltk: 14' ~~ 7)(0. f1{i1'1~t7J B"J f1{i1'11l' ffe:' x1ta J!~Hltk:1:nx: B"J ~ '¥ ~ 1t 11§' ,@311: 
fff1{i1'10 

[0013] Yr:i£F~fl~ 8 s"Ji)l[t{f,:5J"-7i1~3~~:5J"-, :5J"-!tUAs·F~fl~to~;fl-fl~ cep Garbage 
fl~) ;s·F~fl~*ffl1ttJEs"Ji!siR!tU~ B"JF~fl~i)l[t{f,1f~t, ;t21.ij;Z~t@J$, 5¥1Jffl¥-=f 
MLE (Maximum Likelihood Estimation, ~::k{~?l1ii"it) to MPE (Minimum Phone Error, 

~/J\s·ffl~) ~:5J"-ttiJl[t!f,lflJliff:f~JU ;Garbage fl~ffl-=f P}i45(~PffiJiUi1Jz!lrB"J3c~i!s, 
1tffltOi)l[t!f,s.fl~ ~fl B"J~t,@)$, Wttit~~s.fl~zi'sJ s"J;t§{~tL ~+f~s•:5J"-A 20 
~, 1fffl &~s.x1 @s{]Yf~i)l[t!f,~t@illi~ir~*' *ffl MLE lf1Jllji)l[t{f,x1@B"J Garbage fl~, 
ff::f~JU 20 ~ Garbage fl~a 
[0014J Yf:i£PffiJiUi1Jfii~~ rxxJ ti 7 s"J ~:f,ffi*ffl ~1Jt:f~:5J"-Nl:f?:it~:f~ 1±\, Yr:i£~1Jt:f~:5J"-Nl:f?: s"J 
it~0:rt~: 
[0015] W = argmaxP(fV)P(X I W) 

w 

[0016J Jt~ x 1~:z,VA~Ai!s~=Ntlt:ZB"JF~tf1iEJPJ_m, w 1~~:f~:5J"-~::ks"J~1Jtii1JfF~Ll ;%: 
1tf:tll5E$. p (XI W) A F~fl~:f~:5J"-, Jltti)l[t{f,~t B"JF~fl~ 8 it~:f~JU ;5t;!}fttll5£$. p (W)Ai! § 

fl~:f~:5J"-, ePAx1::f ~B"JF~fl~Yr:1JPB"J Penal tyP (X)Aif:tll5E$., 3F~fl~tOPffiJiUi1Jfii~~ 
rxxJ ti~}§ 5E r *J§ ep ~5E 11 o 

[0017] Yfj£PffiJiUi1J~J[JiArxxJti 9 ~:f,ffi~: 
[0018] a. ~+ffii±l B"JPffiJiUi1J~nijJUs•~m, #ic)RJ1fr~B"J:f~:5J"-(Scorephonel, Scorephone2, ••• 
, ScorephoneN), Jt ~ NA PffiJiUA] ~ ,g, B"Js•1-~, Scorephonel• Scorephone2• ••• , ScorephoneN :5J"-!JJU~ 
~~~M~~Yr~s•~~M~ffl*,Jt~r~~~s•~N1-s•~~m; 
[0019] b. 11 ffl to Pffi: WI ijij fi 1~~ ~ fl B"J tf 1iE' {~ JU ;t§@ B"J F ~ {~ :5J"-' * fF'f ~j[J JU ~J!r ~ m 
( Scoreframel• Scoreframe2' ••• ' ScoreframeM)' Jt ~ M Ai~iutf1iE,g, B"J at*, [2),~J!rA--'¥'-1ir ; 
coo20J c. it~:f~JUPffi:WUi1J&1-s•s"J~J[JiA:f~:5J"-, it~1f:rtizor : 

K1e1-ur 

[0021] CA1plmnci = (Scorepi:r<nei - 2 ScoreJiwmdJ I (Ki~od - I<,,swrr) 

[0022] Jt~ Kistart to Kiend :5J"-!JJUA~ i 1-s.B"J~~~atr'sJtO~}Ratr'sJ ; 
[0023] c~honei ~~~ i 1-s.B"J~J[JiA:f~:5J"-, rtff. phonei ~~~ i 1-s•, Scorephonei -tzo_t 
OOYr~~ i 1- phone B"J~nij:f~:5J"-, Scoreframek ~~1ffflPffi:WUi1J~J[JiArxxJti~nij:f~JUs"J~ k ~J!rs"J 
{~)]\. ; 

[0024] d. it~:f~JUi~Pffi:WUi1JB"J~t~~J[JiA:f~:5J"-, it~1f:rtizorYr~: 
l N 

[0025] (7-J\Jwotd = N" I C\f{'honei 
~. ,-=l 
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Android, IOS ]UJE-5¥15' o 
[0021J * tt l3J§ ~:f~~tz:#;t§ !::~ s"J1Jt,gtE r : 
[0028] ( 1) *1tl3J§ Wttffl? tf 5E B"Ji!sPffiJiUi1J1'J=:Afff!i!Jt~' ep 1t~tEril *B"J:Ef ijfr' i:E3c 
rm ffl? tUfflxx-¥•11:, 1xWtti!siP~'~J!~:E~Pffi:Wir:1J~~. n!:iTr ~ff3t1-L•11: o 
[0029 J c 2 ) * tt l3J§ w * s"J 1fl' 11 ~, 1tffl * * tJEJ§ ey w tt iJH"J 5E s"J i!s Pffi: WUi1J ff ti':H!s Pffi: 
WI J}J ~~, 3crmJJ5tfU1,st~tfrnY:, ~ atwtt~ ~;}1~Ll i:i\!JftiiE, iE ,pJ[ji,JU11J Pffi:WI$. PT l2J, ±6:JIJ 90% l2J, 
_to 

[0030J C3) *1tl3J§~:f~, nx:*1B,:;, 1-~~ijl$t11J1f:, ~~1!Hts"Jtlr@ffl1fl'1lo 
[0031] ( 4) *1tl3J§ ~ B"Ji!sPffi:WIJ}J~~HJWtt~1tf:~lt~:f~, * H~lt-aJ l2J,1~7J1f:s"Jiil$ 
tiJIJ Windows, Linux, Android, IOS ~*tJE-5¥15' a 

~11 III tR ~~ 
~~J 001A*2tl3J§~~~~~OO: 
~~J 002A*1tl3J§~~ms~Mffl~~~moo: 
~~J 003A*2tl3J§~~~~M~~~~~~~OO: 
~~J 004A*2tl3J§~~~~M~~~~~~~OOo 

~ {1!qt ~ill JJ ~ 
[oo36J i,ui 00 1 Yr~, * 1t l3J§ s"Ji!s ~ i}J;j:13 J!~*t1E1'1t5 :.11: *tJEtl~ 1 o, Pffi:WUi1J 5E 1tLltl~ 
lLtamHt~ 12, st~tl~ 13 5t0f¥{ii'Hl~ 14,.11:*tJEtl~ 10 ~~1Ti!sPffi:WUl~o 
[0037] izoOO 2 Yr~, i!sPffi:WUl~'ELtrSi!s~A L i!sPffi:WI~lt 2 5t0Pffi:WI1A1T 3o i!s 
Pffi: WI~ lt 2 ~ :f~ ± ~ EB F "¥: tf 1iE =r}Vlt 4, Pffi: WUi1J ti i~Ll 5 , Pffi: WUi1J ,p"j[J ~ 6 , t~ ~ Pffi: WUi1J ti i~Ll ~ ti 
7, iJllt!f,F"¥:tl~ s tot~~Pffi:WUi1J,p"j[J~~ti g 3'cnx:, ~f-t~:E~ttl~~: 
[0038] ( 1) i)l[t{f,F"¥:tl~ 8 : F"¥:tl~ s"Ji)l[t!f,:5J"-A p;Jj~~)J\., :5J"-!/Jlj As~F"¥:tl~to~;¥4tl 
~ cep Garbage tl~) o s~ F "¥:tl~*ffl f"HJE s"Ji!siR!tlJ ~ s"J F "¥:tl~ i)II tff,1Jlt, n\Jltit:lf! 
B"J~t,@)$, 5¥Llffl¥r MLE(Maximum Likelihood Estimation, ~::k{!V}l{~it )5¥0 MPE(Minimum 

Phone Error, ~1J\s~ffl~) ~:5J"-ttiJl[t!f,lflJlljr B"J:f~Jlj o Garbage tl~ffl-=f P))Z.Lj5(~Pffi:WUi1J 
Z5rB"J3c~i!s, 1tffl5f0i)l[t!f,s~tl~ ~tls"J~t,@)$, Wttit~~s~tl~zi'sJ s"J;t§{!V:ti, 
~+f~s~:5J"-A 20 ~. 1tffl&~s~x1@B"JJ1fr~i)l[t{f,~t@illi~ir~*' *ffl MLE lf1Jllji)l[t{f,x1@ 
B"J Garbage tl~, J!ttep;f~Jlj 20 ~ Garbage tl~o Garbage tl~*ffl T~~B"Js~iJl[t{f,~ 
t@liifiJllt!f,, ~W3lrr m :ii, tEPffi:WUi1Jti1~u ~ ti~ m *P&Lj5(~Pffi:WUi1J z!lr s"J Jt1mi!s, tEPffi:WI 
~~~~~~ffl*#~~~~~~ffl*o 
[0039] (2) F"¥:tf 1iE =NVlt 4: Wtti!s~ A 1 $tilt i!s11§~~ A, =r}Vlt pJ l2J, ~~ ~ 
5E ~ :5J"- ·ti B"J, # H ~ ¥ r A~ Qfr '9tt tf ·ti =Nt .ijJ B"J tf 1iE, ~ ~x J21.ttl i! s i,Q !JJIJ ~ ffl Jlj B"J MFCC 

(Mel-Frequency Cepstrum Coefficient, ~jj\1v~$.{!LliWf *~) tf1iEa 
[0040J (3) Pffi:WUi1Jtii~Ll s :~:ft=Nt!tl:f~ilJB"JF"¥:tf1iE, 1ifflF"¥:tl~ 8 tEPffi:WUi1Jtii~Ll~ti 7 

_t it~F "¥::f~:5J"-, izo *:f~:5J"-~1Jts"JNl:f?: ~ 1'1'21 ~tii~Ll B"J Pffi:WUA], IJllJti t±:l Pffi:WUA], n!:A r ~ff 
-~:~~~ffi=Nt~F"¥:~fil-~oAT~fil~M~~~-iE~~~t±:l,~~3c~~msX 
~~ii~ ;i)( B"J P))Z. 45( 0 Pffi: WI ti i~Ll ~ ti B"J t~ ~ _± ~ EB ffl ? )215E B"J Pffi: WUA] to Garbage tl ~ tll nx: ' izo 
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00 3 Yr~ , J! trr ixxJ t-1ftE i! s iJU11J ~ ill l$ A i,Q !tlJ ixxJ ti , EB r Pffi: WI ti 1~~ ixxJ Ni~ f~ ~ ~ ffi mi 1¥L , PT l2J, 
Wttmi1¥LB"Jfiffg\(;1Jllj-'f It~J!f~ey l2J, 0 EBT~~;}ffffllf:fjs"J~*tL fti~~'Jlm r' ttL&JIJ 
~~Mms-~F~~T.~~~Mms~@~F~~~filfrs·F~-~L~ffl*~~ 
~{t1B,:;s"J1~~, ffiJ EB r Garbage tl~:EHtffl~~s.lii\-iJlltfH~JIJ, ;It*~ ::f:EH~fr'nij[J, F~ 
*'HiEtE Garbage tl~LB"J:f~:5J"-~{t1B,:;s"J~i!l'.1H~, Jl:tatPffi:WU!sJJJU&'. Garbage tl~~PJiL&, * 
tJE Pffi: WI$. JJJt~ ~{t1B,:; 0 

[0041] A 7 r$ itL:i£'JlmB"J 1t1:, tEPffi:WUi1Jti1~~ ixxJ ti L~~~ijat, x1 Garbage JifrtE s"J~JRB"J 
~~~ij:f~:5J"-1$:-5E s"Jf~m, ep Penalty, 11Jt::f ~~tos•F~fl~ 0-'¥Jt$, l2J, {~iHiE~iiu*F 
~~~~Mmsm~-~ffi~ilioA~~~m•Jl'.~~tt~::f~~~M~~~~tt~~ 

[0042J Pffi:WUi1Jti1~~ ixxJ ti 7 s"J ~:EJtnlt=dl*ffl :idi:f~:5J"-Nl:f?:it~:f~ ili o 
[0043] :idi:f~:5J"-Nl:f?: B"J $t1tl*ffl tl ~ B"J JJ! Pt 1Jr0 A' izo r Yr~ : 
[0044] 

[0045] LA~ X 1~:z-VA~Ai!s~=Nt!tJB"JF~tf1iE JP];_, w 1~~:f~:5J"-~::ks"J:idftijijff~Ll 0 

%.-1tf:tt!5E$. P ex I w) AF~fl~:f~:5J"-, ey l2J,JlttiJllt!f,~-f s"Js•F~fl~to~;¥4tl~it~:f~JIJ, 
5t~tt!5E$. P (W) Ai!§ fl~:f~:5J"-, J!lil. PT l2J,~~~AX1::f ~ B"JF~fl~YfjJp B"J Penalty a P (X) 

Aif:1t!5E$., 3F~fl~tOPffi:WUi1Jti1~~ixxJti~J[J5Er*J§JJJt:J!5E11L ~Jl:t0:rt C 1) PT~A : 
[0046] W = argmax P(W)P()t I W) 

w 
(2) 

[0047J C 4) Pffi:WUi1J~J[JiA 6 : EB r F ~fl~ s"J *~ f¥tE::f fr'f ~j[J·ti l2J,R.~ ~]}1fffl J:f :fj s"J ~* 
·ti ' Jffi tt Pffi: WI i,jij ti 1~~ lt ~ :f~ Jlj B"J Pffi: WI i,jij ::f - 5E :}! Jt ~ B"J Pffi: WI i,jij O A 7 ~~ ~* 1B,:; ~ ~ Pffi: WI ?ff* B"J 
~~Ml2J,R.J§OO~~~~~~.~~~~~ffl~~~M~~*-ff~~iA 0 *1tOO*fflOO 
4 s"J1J:rtt~J!Pffi:WUi1J~J[JiA ixxJ ti g, Pffi:WUi1J~J[JiA ixxJ titoPffi:WUi1Jti1~~ ixxJ ti-tt, t~~ ri!siR!tlJ 
~ B"Ji,Q!tlj iXXJ ti, ~J[JiA iXXJ ti~ ,R 1'1"21 Garbage fl~, pJ l2J, 1iffl mi 1¥L B"Jfiff g\(;-'f It~J!o 
coo4sJ Pffi:WUi1J~J[JiAB"J±~ff~izor : 
[0049] a) ~;fJ. Pffi: WI ijij ti 1~~ {~ Jlj Pffi: WI ijij ~~ ~ij Jlj s • - fl}_, # i2 )R ;It Yr ~ B"J :f~ :5J"­
( Scorephonel• Scorephone2• ••• , ScorephoneN), ;It~ N A Pffi:WUA] ~ ,g, B"Js•1-~o 
coo50J b) 11m to Pffi:WUi1Jti1~~ ~tt s"Jtf1iE, tEPffi:WUi1J~J[JiA ixxJ ti L :f~JIJt§@s"J F ~:f~:5J"-, * 
fr'f ~j[J Jlj~J!r-fj}_ ( Score frame!• Scoreframe2• ••• ' ScoreframeM)' ;It~ MA i~iiJtf1iE,g, B"J at*' [2),~J!rA 
1¥l1iL 
[0051] c) it~:f~JljPffi:WUi1J&1-s.B"J~J[JiA:f~:5J"-, it~1J:rtizor: 
[0052] 

Kiefld 

CAfphonei = (Scorephonei - L Score/ramek) I (Kiend - Kistart) 

[0053] ;It~ Kistart to Kiend :5J"-!tlJA~ i 1-s.B"J~~~atr'sJtO~}Ratr'sJ 0 

[0054] d) it~:f~Jlji~Pffi:WUi1JB"J~t~~J[JiA:f~:5J"-, it~1J:rtizorYr~: 
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l N 

[0055] CA1,i•oitl = ,u L Clvlphonet 
;y 1=! 

(4) 

[0056] e ) iu f)T i~ PffiJiUA] ~~A Jt ~ B"J PffiJiUA] , x1 l:t i~ PffiJiUA] B"J iiU~,PJ§ iA :f~:5J"-5¥0 tN 5t i&5E 
B"J n ~~ ' izo * ,PJ§ iA :f~ :5J"- CM,,ord AT n ~~ T IJllj iA A i~ Pffi: WI iiij A Jt ~ B"J Pffi: WI iiij ' Pffi: WI )VG J}J ; izo * 
CM,,ord Jj\-y n ~~ T IJliJiAAi~Pffi:WUi1J Am{~ B"JPffi:WUi1J' ffi:fJrnl:1-rF~*'f::riE=Nt!tlo 
coo51J wtt [2),J:I 11:~:EJH!sPffi:Wir}J~~, iiU~~+Ht *& tffii~Pffi:WitJtA-r 3, tJtA-f Pffi:WI•11: o 
[0058] ::,is:1stBJ§ I {'FttfiizPT : 
[0059] ~~, ~~~Pffi:WUA] 5E1tUfltk: 11, ~:f,ffi i)I[ tff,F ~fl~ 8 5t0t~J!Pffi:WUi1Jtii~U [xx) ti 7, i~ 
fl~~~~Jlj~~*%!9"1, JtLP~)\fij-~i,jijj(::,is:, izo ":imT:imT ", ~i±lt~J!Pffi:WUi1Jtii~U rxxJti 7 to 
F~fl~ so 
coo6oJ ~=, Wtttifii! § ~:i=,m i!sPffi:Wifltk:, i!sPffi:Wifltk:~:E,m±~'EL--g,;--tzoT :iz'$1Ul 
tk: c~ 2), i!s11§'~~A-tt i::J, i!s11§'~B"JF~tf1iE=Nt!tJ 4, Pffi:WUi1Jtii~u s, Pffi:WUi1J,p"J[JiA 6 toPffi: 
WitJtA-r 3 $~B"J~i±l O ~nx:i!sPffi:WUltk:{~~ijJlj.{'J::]UJUltk: 10, TT 1B~1T' ~f~stNfltk: 
13 {tAB"J)Rs~fflo 
[0061] ~ - , n!:A-ta Jf~Hltk: 12, TT JB:Jl{t~, ~f~-{'F]UJUltk: 10 {t~tt*s"JJB i}J.j:13 ,~ 
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requiring voice interaction for multiple times, which is sim­
ple to use, and has high security performance. 
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Description 

[0001] This application claims priority to Chinese Pat-
ent Application No. CN 201310574762.8, filed with the 
Chinese Patent Office on November 15, 2013 and enti- 5 

tied "TERMINAL VOICE CONTROL METHOD AND AP­
PARETUS, AND TERMINAL", which is incorporated 
herein by reference in its entirety. 

TECHNICAL FIELD 

[0002] The present invention relates to the field ofter­
minal technologies, and in particular, to a terminal voice 

10 

when a voice instruction of a user is received, iden­
tifying the voice instruction, and extracting wake-up 
indication information from the voice instruction; 
performing voice verification on the voice instruction 
if the wake-up indication information is obtained by 
extracting; and 
extracting, after the voice verification succeeds, 
processing indication information from the voice in­
struction, and responding to the voice instruction of 
the user according to the processing indication in­
formation. 

[0007] With reference to the first aspect, in a first pos-
control method and apparatus, and a terminal. sible implementation manner of the first aspect, the ex-

15 tracting, after the voice verification succeeds, processing 
BACKGROUND indication information from the voice instruction, and re­

sponding to the voice instruction of the user according 
[0003] With the development of science and technol- to the processing indication information includes: 
ogy, smartphones have become necessities in people's 
lives. In order to facilitate a user to perform an operation 20 

on a smartphone, most smartphones currently have a 
voice control function. A user can issue a voice instruction 
to a mobile phone, and the mobile phone makes a re­
sponse to the voice instruction. However, in the prior art, 
the foregoing solution is implemented by separately in- 25 

voking different voice engines for multiple times. For ex­
ample, a voice wake-up engine and a voiceprint recog­
nition engine are used to identify whether a user is the 
owner first, and then the mobile phone is woken up, and 
the mobile phone then inquires about a requirement of 30 

the user and directs the user to answer questions step 
by step. After the user answers the questions, the mobile 
phone identifies a voice instruction that is issued by the 

after the voice verification succeeds, if it is detected 
that a terminal is in a screen locking state, lighting 
up a terminal screen and unlocking the terminal 
screen, extracting the processing indication informa­
tion from the voice instruction, and responding to the 
voice instruction of the user according to the 
processing indication information; and 
after the voice verification succeeds, if it is detected 
that the terminal is not in a screen locking state, ex­
tracting the processing indication information from 
the voice instruction, and responding to the voice 
instruction of the user according to the processing 
indication information. 

[0008] With reference to the first aspect, in a third pos-user when the user answers the questions, and executes 
the voice instruction of the user according to an identifi-
cation result. 

35 sible implementation mannerof the first aspect, the meth­
od further includes: 

[0004] A defect of the foregoing voice control manner 
is that: multiple voice instructions are inconsecutive, re­
sulting in that a user needs to be inquired step by step 
and directed to answer questions; a next step can be 40 

started only after the user finishes answering the ques­
tions; a process of performing each step is cumbersome, 
which causes great inconvenience for the user to use a 
voice control function of a mobile phone. When the mobile 
phone is standby, no instruction can be directly issued 45 

to the mobile phone. The mobile phone needs to be wok-
en up before a further operation can be performed on the 
mobile phone. 

SUMMARY 

[0005] According to a terminal voice control method 
provided in embodiments of the present invention, one 
voice instruction may be used to control a terminal to 

50 

complete multiple tasks. 55 

[0006] According to a first aspect, an embodiment of 
the present invention provides a terminal voice control 
method, including: 

2 

if no wake-up indication information is obtained by 
extracting, continuing to wait for receiving a voice 
instruction of the user. 

[0009] With reference to the first aspect, in a fourth 
possible implementation manner of the first aspect, the 
method further includes: 

prompting reverification if the voice verification fails, 
and stopping receiving a voice instruction of the user 
if the number of times of verification exceeds a 
threshold but the verification still fails. 

[0010] With reference to the first aspect, in a fifth pos­
sible implementation manner of the first aspect, the ex­
tracting, after the voice verification succeeds, processing 
indication information from the voice instruction, and re­
sponding to the voice instruction of the user according 
to the processing indication information includes: 

removing the wake-up indication information from 
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the voice instruction, extracting the processing 
prompt information in the voice instruction, and con­
verting the processing indication information into a 
text; and 
identifying a meaning of the processing prompt in- 5 

formation according to the text, and making a re­
sponse according to the obtained meaning. 

a second processing unit, configured to prompt 
reverification when the voice verification fails, and 
stop receiving a voice instruction of the user if the 
number of times of verification exceeds a threshold 
but the verification still fails. 

[0015] With reference to the second aspect, in a fifth 
possible implementation manner of the second aspect, 

[0011] According to a second aspect, an embodiment the first processing unit includes: 
of the present invention provides a terminal voice control 10 

apparatus, including: 

a receiving unit, configured to, when a voice instruc­
tion of a user is received, identify the voice instruc-
tion, and extract wake-up indication information from 15 

the voice instruction; 
a first extracting unit, configured to perform voice 
verification on the voice instruction if the wake-up 
indication information is obtained by extracting; and 
a first processing unit, configured to, after the voice 
verification succeeds, extract processing indication 
information included in the voice instruction, and re­
spond to the voice instruction of the user according 
to the processing indication information. 

[0012] With reference to the second aspect, in a first 
possible implementation manner of the second aspect, 
the first processing unit includes: 

20 

25 

a first executing module, configured to, after the 30 

voice verification succeeds, if it is detected that a 
terminal is in a screen locking state, light up a termi-
nal screen and unlock the terminal screen, extract 
the processing indication information from the voice 
instruction, and respond to the voice instruction of 35 

the user according to the processing indication in­
formation; and 
a second executing module, configured to, after the 
voice verification succeeds, if it is detected that the 
terminal is not in a screen locking state, extract the 40 

processing indication information from the voice in­
struction, and respond to the voice instruction of the 
user according to the processing indication informa-
tion. 

[0013] With reference to the second aspect, in a third 
possible implementation manner of the second aspect, 
the apparatus further includes: 

45 

a second extracting unit, configured to, if no wake- 50 

up indication information is obtained by extracting, 
continue to wait for receiving a voice instruction of 
the user. 

[0014] With reference to the second aspect, in a fourth 55 

possible implementation manner of the second aspect, 
the apparatus includes: 

3 

a converting module, configured to remove the 
wake-up indication information from the voice in­
struction, extract the processing prompt information 
in the voice instruction, and convert the processing 
indication information into a text; and 
a responding module, configured to identify a mean­
ing of the processing prompt information according 
to the text, and make a response according to the 
obtained meaning. 

[0016] According to a third aspect, an embodiment of 
the present invention further provides a terminal, where 
the terminal includes an audio monitoring unit and a proc­
essor, where: 

the audio monitoring unit is configured to pick up a 
voice instruction issued by a user; and 
the processor is configured to, when the voice in­
struction of the user is received, identify the voice 
instruction, and extract wake-up indication informa­
tion from the voice instruction; perform voice verifi­
cation on the voice instruction if the wake-up indica­
tion information is obtained by extracting; and after 
the voice verification succeeds, extract processing 
indication information from the voice instruction, and 
respond to the voice instruction of the user according 
to the processing indication information. 

[0017] According to the terminal voice control method 
in the embodiments of the present invention, a user may 
use one voice instruction to control a terminal to complete 
multiple tasks without requiring voice interaction for mul­
tiple times, which is simple to use, and has high security 
performance. 

BRIEF DESCRIPTION OF DRAWINGS 

[0018] To describe the technical solutions in the em­
bodiments of the present invention or in the prior art more 
clearly, the following briefly introduces the accompanying 
drawings required for describing the embodiments or the 
prior art. Apparently, the accompanying drawings in the 
following description show some embodiments of the 
present invention, and a person of ordinary skill in the art 
may still derive other drawings from these accompanying 
drawings without creative efforts. 

FIG. 1 is a flowchart of a terminal voice control meth-
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od according to a first embodiment of the present 
invention; 
FIG. 2 is a flowchart of a terminal voice control meth­
od according to a second embodiment of the present 
invention; 
FIG. 3 is a flowchart of a terminal voice control meth­
od according to a third embodiment of the present 
invention; 
FIG. 4 is a schematic structural diagram of a terminal 
voice control apparatus according to a fourth em­
bodiment of the present invention; 
FIG. 5 is a schematic structural diagram of a terminal 
voice control apparatus according to a fifth embod­
iment of the present invention; 
FIG. 6 is a schematic structural diagram of a terminal 
voice control apparatus according to a sixth embod­
iment of the present invention; and 
FIG. 7 is a schematic structural diagram of a terminal 
according to a seventh embodiment of the present 
invention. 

DESCRIPTION OF EMBODIMENTS 

[0019] The following clearly and completely describes 

[0025] Specifically, performing the voice verification on 
the voice instruction is performing voiceprint recognition 
on a voice in the voice instruction, so as to determine 
whether the user who issues the voice instruction is a 

5 preset user, so that only a user who passes the verifica­
tion can use the terminal and further perform a voice op­
eration on the terminal, thereby improving security per­
formance of the terminal. 
[0026] It should be understood that voiceprint recog-

10 nition (Voiceprint Recognition) is also referred to as 
speaker recognition, which refers to identifying, accord­
ing to a voice feature of a person, who speaks a segment 
of voice. Generally, voiceprint recognition includes two 
aspects: speaker identifying and speaker determining, 

15 where the former is to determine which one of several 
persons speaks a segment of voice, and the latter is to 
determine whether a segment of voice is spoken by a 
specified person. The voiceprint recognition manner in 
this embodiment of the present invention is speaker de-

20 termining, that is, whether a segment of voice is spoken 
by a preset specified person needs to be identified. 
[0027] S 103. After the voice verification succeeds, ex­
tract processing indication information from the voice in-

the technical solutions in the embodiments of the present 25 

struction, and respond to the voice instruction of the user 
according to the processing indication information. 
[0028] Specifically, after the voice verification suc-invention with reference to the accompanying drawings 

in the embodiments of the present invention. Apparently, 
the described embodiments are a part rather than all of 
the embodiments of the present invention. All other em­
bodiments obtained by persons of ordinary skill in the art 30 

based on the embodiments of the present invention with­
out creative efforts shall fall within the protection scope 
of the present invention. 
[0020] Refer to FIG. 1, which is a flowchart of a terminal 
voice control method according to a first embodiment of 35 

the present invention. A terminal described in this em­
bodiment of the present invention includes an electronic 
device such as a mobile phone, a PDA, or a tablet com­
puter. The method specifically includes: 
[0021] S101. When a voice instruction of a user is re- 40 

ceived, identify the voice instruction, and extract wake­
up indication information from the voice instruction. 
[0022] Specifically, the voice instruction of the user in­
cludes the wake-up indication information and process-
ing indication information, where the wake-up indication 45 

information is used to wake up a terminal that is in a 
screen locking state, and the processing indication infor­
mation is used to instruct the terminal to execute a spe-
cific action. 
[0023] Identifying the voice instruction of the user is 50 

detecting whether the voice instruction of the user in­
cludes a preset wake-up word, for example, a word preset 
by the user, such as hi or hello, so as to extract the wake-
up indication information included in the voice instruction 
of the user. 55 

[0024] S 102. Perform voice verification on the voice 
instruction if the wake-up indication information is ob­
tained by extracting. 

4 

ceeds, the wake-up indication information is removed 
from the voice instruction; the processing prompt infor­
mation in the voice instruction is extracted, and the 
processing prompt information is converted into a text; 
and a meaning of the processing indication information 
is identified according to the text, and a response is made 
according to the obtained meaning. 
[0029] According to the terminal voice control method 
provided in this embodiment of the present invention, a 
user may use one voice instruction to control a terminal 
to complete multiple tasks without requiring voice inter­
action for multiple times, which is simple to use. 
[0030] Refer to FIG. 2, which is a flowchart of a terminal 
voice control method according to a second embodiment 
of the present invention. A terminal described in this em-
bodiment of the present invention includes an electronic 
device such as a mobile phone, a PDA, or a tablet com­
puter. The method specifically includes: 
[0031] S201. When a voice instruction of a user is re­
ceived, identify the voice instruction. 
[0032] Specifically, identifying the voice instruction of 
the user is detecting whether the voice instruction of the 
user includes a preset wake-up word, for example, a pre­
set word such as hi or hello, so as to extract wake-up 
indication information from the voice instruction of the 
user. 
[0033] S202. Perform voice verification on the voice 
instruction if wake-up indication information is obtained 
by extracting. 
[0034] Specifically, performing the voice verification on 
the voice instruction is performing voiceprint recognition 
on a voice in the voice instruction, so as to determine 
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whether the user who issues the voice instruction is a 
preset user, so that only a user who passes the verifica­
tion can use the terminal, and further perform a voice 
operation on the terminal, thereby improving security per­
formance of the terminal. 
[0035] S203. After the voice verification succeeds, if it 
is detected that the terminal is in a screen locking state, 
light up a terminal screen and unlock the terminal screen, 
extract processing indication information from the voice 
instruction, and respond to the voice instruction of the 
user according to the processing indication information. 
[0036] S204. After the voice verification succeeds, if it 
is detected that the terminal is not in a screen locking 
state, extract the processing indication information from 
the voice instruction, and respond to the voice instruction 
of the user according to the processing indication infor­
mation. 
[0037] Specifically, if it is detected that the terminal is 
in a screen locking state, the terminal that is in a screen 

whether the user who issues the voice instruction is a 
preset user, so that only a user who passes the verifica­
tion can use the terminal, and further perform a voice 
operation on the terminal, thereby improving security per-

5 formance of the terminal. 
[0045] S303. If no wake-up indication information is 
obtained by extracting, continue to wait for receiving a 
voice instruction of the user. 
[0046] Specifically, if no wake-up indication informa-

10 tion is obtained by extracting, the terminal does not per­
form any processing, and continues to wait for receiving 
a voice instruction of the user. 
[0047] S304. After the voice verification succeeds, ex­
tract processing indication information from the voice in-

15 struction, and respond to the voice instruction of the user 
according to the processing indication information. 
[0048] Specifically, after the voice verification suc­
ceeds, the wake-up indication information is removed 
from the voice instruction; the processing prompt infor-

locking state needs to be woken up first according to the 20 mation in the voice instruction is extracted, and the 
wake-up indication information in the voice instruction, 
and then another step is performed. If the terminal is not 
in a screen locking state, the step of lighting up the ter-
minal screen or unlocking the terminal screen does not 
need to be performed, and a next step is directly per- 25 

formed. 
[0038] According to the terminal voice control method 
provided in this embodiment of the present invention, a 
user may use one voice instruction to control a terminal 
to complete multiple tasks without requiring voice inter- 30 

action for multiple times, which is simple to use. 
[0039] Refer to FIG. 3, which is a flowchart of a terminal 
voice control method according to a third embodiment of 
the present invention. A terminal described in this em-
bodiment of the present invention includes an electronic 35 

device such as a mobile phone, a PDA, or a tablet com­
puter. The method specifically includes: 
[0040] S301. When a voice instruction of a user is re-
ceived, identify the voice instruction, and extract wake-
up indication information from the voice instruction. 40 

[0041] Specifically, the voice instruction of the user in­
cludes the wake-up indication information and process-
ing indication information, where the wake-up indication 
information is used to wake up a terminal that is in a 
screen locking state, and the processing indication infor- 45 

mation is used to instruct the terminal to execute a spe­
cific action. 

processing indication information is converted into a text; 
and a meaning of the processing prompt information is 
identified according to the text, and a response is made 
according to the obtained meaning. 
[0049] S305. Prompt reverification if the voice verifica­
tion fails, and stop receiving a voice instruction of the 
user if the number of times of verification exceeds a 
threshold but the verification still fails. 
[0050] Specifically, if the numberoftimesofverification 
exceeds the preset threshold but the verification still fails, 
a voice instruction of the user stops being received, and 
the user can only turn on a terminal screen manually, 
thereby ensuring security of using the terminal. 
[0051] According to the terminal voice control method 
provided in this embodiment of the present invention, a 
user may use one voice instruction to control a terminal 
to complete multiple tasks without requiring voice inter­
action for multiple times, which is simple to use, and has 
high security performance. 
[0052] Refer to FIG. 4, which is a schematic structural 
diagram of a terminal voice control apparatus according 
to a fourth embodiment of the present invention. A ter­
minal described in this embodiment of the present inven­
tion includes an electronic device such as a mobile 
phone, a PDA, or a tablet computer. The apparatus 1 
specifically includes a receiving unit 10, a first extracting 
unit 20, and a first processing unit 30. 
[0053] The receiving unit 10 is configured to, when a 
voice instruction of a user is received, identify the voice 

[0042] Identifying the voice instruction of the user is 
detecting whether the voice instruction of the user in­
cludes a presetwake-upword, for example, a preset word 
such as hi or hello, so as to extract the wake-up indication 
information included in the voice instruction of the user. 
[0043] S302. Perform voice verification on the voice 

50 instruction, and extract wake-up indication information 
from the voice instruction. 
[0054] Specifically, the voice instruction of the user in­
cludes the wake-up indication information and process-

instruction if the wake-up indication information is ob- ing indication information, where the wake-up indication 
tained by extracting. 55 information is used to wake up a terminal that is in a 
[0044] Specifically, performing the voice verification on screen locking state, and the processing indication infor-
the voice instruction is performing voiceprint recognition mation is used to instruct the terminal to execute a spe-
on a voice in the voice instruction, so as to determine cific action. 

5 
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[0055] Identifying the voice instruction of the user is 
detecting whether the voice instruction of the user in­
cludes a preset wake-up word, for example, a preset 
wake-up word such as hi or hello, so as to extract the 
wake-up indication information included in the voice in­
struction of the user. 
[0056] The first extracting unit 20 is configured to per­
form voice verification on the voice instruction if the wake­
up indication information is obtained by extracting. 
[0057] Specifically, performing the voice verification on 
the voice instruction is performing voiceprint recognition 
on a voice in the voice instruction, so as to determine 
whether the user who issues the voice instruction is a 
preset user, so that only a user who passes the verifica­
tion can use the terminal, and further perform a voice 
operation on the terminal, thereby improving security per­
formance of the terminal. 
[0058] The first processing unit 30 is configured to, af­
ter the voice verification succeeds, extract processing 
indication information from the voice instruction, and re­
spond to the voice instruction of the user according to 
the processing indication information. 
[0059] The first processing unit 30 includes a convert­
ing module 31 and a responding module 32. 
[0060] The converting module 31 is configured to re­
move the wake-up indication information from the voice 
instruction, extract the processing prompt information in 
the voice instruction, and convert the processing indica­
tion information into a text. 
[0061] The responding module 32 is configured to 
identify a meaning of the processing prompt information 
according to the text, and make a response according to 
the obtained meaning. 
[0062] Specifically, after the voice verification suc­
ceeds, the wake-up indication information is removed 
from the voice instruction; the processing prompt infor­
mation in the voice instruction is extracted, and the 
processing indication information is converted into a text; 
and a meaning of the processing prompt information is 
identified according to the text, and a response is made 
according to the obtained meaning. 
[0063] According to the terminal voice control method 
provided in this embodiment of the present invention, a 
user may use one voice instruction to control a terminal 
to complete multiple tasks without requiring voice inter­
action for multiple times, which is simple to use. 
[0064] Refer to FIG. 5, which is a schematic structural 
diagram of a terminal voice control apparatus according 
to a fifth embodiment of the present invention. A terminal 
described in this embodiment of the present invention 
includes an electronic device such as a mobile phone, a 
PDA, or a tablet computer. The apparatus 2 is an opti­
mization of the apparatus 1 in FIG. 4. A first processing 
unit 30 of the apparatus 2 includes a first executing mod­
ule 33 and a second executing module 34. 
[0065] The first executing module 33 is configured to, 
after voice verification succeeds, if it is detected that the 
terminal is in a screen locking state, light up a terminal 

screen and unlock the terminal screen, extract process­
ing indication information from the voice instruction, and 
respond to the voice instruction of the user according to 
the processing indication information. 

5 [0066] The second executing module 34 is configured 
to, after the voice verification succeeds, if it is detected 
that the terminal is not in a screen locking state, extract 
the processing indication information from the voice in­
struction, and respond to the voice instruction of the user 

10 according to the processing indication information. 
[0067] Specifically, if it is detected that the terminal is 
in a screen locking state, the step of lighting up the ter­
minal screen and unlocking the terminal screen needs 
to be performed; if the terminal is not in a screen locking 

15 state, the step of lighting up the terminal screen and un­
locking the terminal screen does not need to be per­
formed. 
[0068] In addition, performing voice verification on the 
voice instruction is using a voiceprint recognition method 

20 to verify whether the user who issues the voice instruction 
is a preset user, thereby improving security of the termi­
nal. 
[0069] According to the terminal voice control method 
provided in this embodiment of the present invention, a 

25 user may use one voice instruction to control a terminal 
to complete multiple tasks without requiring voice inter­
action for multiple times, which is simple to use. 
[0070] Refer to FIG. 6, which is a schematic structural 
diagram of a terminal voice control apparatus according 

30 to a sixth embodiment of the present invention. A terminal 
described in this embodiment of the present invention 
includes an electronic device such as a mobile phone, a 
PDA, or a tablet computer. The apparatus 3 is an opti­
mization of the apparatus 1 in FIG. 4. The apparatus 3 

35 further includes a second extracting unit 40 and a second 
processing unit 50. 
[0071] The second extracting unit 40 is configured to, 
if no wake-up indication information is obtained by ex­
tracting, continue to wait for receiving a voice instruction 

40 of a user. 
[0072] The second processing unit 50 is configured to 
prompt reverification when voice verification fails, and 
stop receiving a voice instruction of the user if the number 
of times of verification exceeds a threshold but the veri-

45 fication still fails. 
[0073] Specifically, if the number of times of voice ver­
ification exceeds the preset threshold but the verification 
still fails, a voice instruction of the user stops being re­
ceived, and the user can only turn on a terminal screen 

50 manually, thereby ensuring security of using the terminal. 
[0074] According to the terminal voice control method 
provided in this embodiment of the present invention, a 
user may use one voice instruction to control a terminal 
to complete multiple tasks without requiring voice inter-

55 action for multiple times, which is simple to use, and has 
high security performance. 

6 

[0075] Refer to FIG. 7, which is a schematic structural 
diagram of a terminal according to a seventh embodiment 
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of the present invention. The terminal described in this 
embodiment of the present invention includes an elec­
tronic device such as a mobile phone, a PDA, or a tablet 
computer. The terminal 4 specifically includes an audio 
monitoring unit 60 and a processor 70. 
[0076] The audio monitoring unit 60 is configured to 
pick up a voice instruction issued by a user. 
[0077] The processor 70 is configured to, when the 
voice instruction of the user is received, identify the voice 
instruction and extract wake-up indication information 
from the voice instruction; perform voice verification on 
the voice instruction if the wake-up indication information 
is obtained by extracting; and after the voice verification 
succeeds, extract processing indication information from 
the voice instruction, and respond to the voice instruction 
of the user according to the processing indication infor­
mation. 
[0078] Specifically, identifying the voice instruction of 
the user is detecting whether the voice instruction of the 

program product. Moreover, various aspects or possible 
implementations of various aspects of the present inven­
tion may take a form of computer program product, where 
the computer program product refers to computer read-

5 able program code stored in a computer readable medi­
um. 
[0085] A computer readable medium may be a com­
puter readable signal medium or computer readable stor­
age medium. The computer readable storage medium 

10 includes but not limited to electronic, magnetic, optical, 
electromagnetic, infrared, or semi-conductive system, 
device, or apparatus, or any suitable combination there­
of, for example, a random access memory (RAM), a read 
only memory (ROM), an erasable programmable read 

15 only memory (EPROM or FLASH), an optical fiber, a com­
pact disc read only memory (CD-ROM). 
[0086] A processor in a computer reads computer 
readable program code stored in the computer readable 
medium, so that a specific function and action in each 

user includes a presetwake-upword, forexample, a word 20 step or in a combination of steps in the flowcharts may 
such as hi or hello preset by the user, so as to extract 
the wake-up indication information included in the voice 
instruction of the user. 
[0079] Performing the voice verification on the voice 
instruction is performing voiceprint recognition on a voice 
in the voice instruction, so as to determine whether the 
user who issues the voice instruction is a preset user, so 
that only a user who passes the verification can use the 
terminal, and further perform a voice operation on the 

be executed by the processor; generates an apparatus 
for implementing a specific function and action in each 
block or in a combination of blocks in the block diagrams. 
[0087] Computer readable program code may be all 

25 executed on a user computer alone, or a part thereof may 
be executed on a user computer as a standalone soft­
ware package, or a part thereof may be executed on a 
local computer while the other part is executed on a re­
mote computer, or may be all executed on a remote com-

terminal, thereby improving security performance of the 30 puter or server. It should also be noted that, in some 
terminal. alternative implementation solutions, each step in the 

flowcharts or specific functions in each block in the block 
diagrams may not occur in the illustrated order. For ex­
am pie, two consecutive steps in the illustration which are 

[0080] After the voice verification succeeds, the wake­
up indication information is removed from the voice in­
struction; the processing prompt information in the voice 
instruction is extracted, and the processing indication in­
formation is converted into a text; and a meaning of the 
processing prompt information is identified according to 
the text, and a response is made according to the ob-

35 dependent on an involved function, or two blocks may in 
fact be executed substantially simultaneously, or these 
blocks may sometimes be executed in a reverse order. 
[0088] It is apparent that persons skilled in the art can 

tained meaning. make various modifications and variations to the present 
[0081] Definitely, in an exemplary implementation 40 invention without departing from the spirit and scope of 
manner of this embodiment of the present invention, the the present invention. The present invention is intended 
audio monitoring unit 60 may be a microphone. 
[0082] According to the terminal voice control method 
provided in this embodiment of the present invention, a 
user may use one voice instruction to control a terminal 45 

to complete multiple tasks without requiring voice inter-

to cover these modifications and variations provided that 
they fall within the scope of protection defined by the 
following claims or their equivalent technologies. 

action for multiple times, which is simple to use, and has Claims 
high security performance. 
[0083] It should be understood that the first extracting 
unit and the second extracting unit, the first processing 50 

unit and the second processing unit, and the first execut-
ing module and the second executing module do not im-
ply a sequence relationship or quantity unit, but are in­
tended to distinguish different modules or units. 
[0084] Persons of ordinary skill in the art may under- 55 

stand that, various aspects or possible implementations 
of various aspects of the present invention may be spe­
cifically implemented in a system, method, or computer 

7 

1. A terminal voice control method, comprising: 

when a voice instruction of a user is received, 
identifying the voice instruction, and extracting 
wake-up indication information from the voice 
instruction; 
performing voice verification on the voice in­
struction if the wake-up indication information is 
obtained by extracting; and 
extracting, after the voice verification succeeds, 
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processing indication information from the voice 
instruction, and responding to the voice instruc­
tion of the user according to the processing in­
dication information. 

2. The method according to claim 1, wherein the ex­
tracting, after the voice verification succeeds, 
processing indication information from the voice in­
struction, and responding to the voice instruction of 

5 

the user according to the processing indication in- 10 

formation comprises: 

after the voice verification succeeds, if it is de-

14 

a receiving unit, configured to, when a voice in­
struction of a user is received, identify the voice 
instruction, and extract wake-up indication infor­
mation from the voice instruction; 
a first extracting unit, configured to perform voice 
verification on the voice instruction if the wake­
up indication information is obtained by extract­
ing; and 
a first processing unit, configured to, after the 
voice verification succeeds, extract processing 
indication information from the voice instruction, 
and respond to the voice instruction of the user 
according to the processing indication informa-

tected that a terminal is in a screen locking state, tion. 
lighting up a terminal screen and unlocking the 15 

terminal screen, extracting the processing indi- 7. The apparatus according to claim 6, wherein the first 
cation information from the voice instruction, processing unit comprises: 
and responding to the voice instruction of the 
user according to the processing indication in-
formation; and 
after the voice verification succeeds, if it is de­
tected that the terminal is not in a screen locking 
state, extracting the processing indication infor­
mation from the voice instruction, and respond-

20 

ing to the voice instruction of the user according 25 

to the processing indication information. 

3. The method according to claim 1, further comprising: 

if no wake-up indication information is obtained 30 

by extracting, continuing to wait for receiving a 
voice instruction of the user. 

4. The method according to claim 1, further comprising: 

a first executing module, configured to, after the 
voice verification succeeds, if it is detected that 
a terminal is in a screen locking state, light up a 
terminal screen and unlock the terminal screen, 
extract the processing indication information 
from the voice instruction, and respond to the 
voice instruction of the user according to the 
processing indication information; and 
a second executing module, configured to, after 
the voice verification succeeds, if it is detected 
that the terminal is not in a screen locking state, 
extract the processing indication information 
from the voice instruction, and respond to the 
voice instruction of the user according to the 
processing indication information. 

35 8. The apparatus according to claim 6, further compris-
prompting reverification if the voice verification ing: 
fails, and stopping receiving a voice instruction 
of the user if the number of times of verification 
exceeds a threshold but the verification still fails. 

5. The method according to claim 1, wherein the ex­
tracting, after the voice verification succeeds, 

40 

a second extracting unit, configured to, if no 
wake-up indication information is obtained by 
extracting, continue to wait for receiving a voice 
instruction of the user. 

processing indication information from the voice in- 9. The apparatus according to claim 6, comprising: 
struction, and responding to the voice instruction of 
the user according to the processing indication in- 45 a second processing unit, configured to prompt 
formation comprises: 

extracting the processing prompt information in 
the voice instruction after the wake-up indication 
information is removed from the voice instruc- 50 

reverification when the voice verification fails, 
and stop receiving a voice instruction of the user 
if the number of times of verification exceeds a 
threshold but the verification still fails. 

tion, and converting the processing indication 10. The apparatus according to claim 6, wherein the first 
information into a text; and processing unit comprises: 
identifying a meaning of the processing prompt 
information according to the text, and making a a converting module, configured to extract the 
response according to the obtained meaning. 55 processing prompt information in the voice in­

struction after the wake-up indication informa-
6. A terminal voice control apparatus, comprising: 

8 

tion is removed from the voice instruction, and 
convert the processing indication information in-
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to a text; and 
a responding module, configured to identify a 
meaning of the processing prompt information 
according to the text, and make a response ac­
cording to the obtained meaning. 

11. A terminal, comprising an audio monitoring unit and 
a processor, wherein: 

5 

the audio monitoring unit is configured to pick 10 

up a voice instruction issued by a user; and 
the processor is configured to, when the voice 
instruction of the user is received, identify the 
voice instruction, and extract wake-up indication 
information from the voice instruction; perform 15 

voice verification on the voice instruction if the 
wake-up indication information is obtained by 
extracting; and after the voice verification suc­
ceeds, extract processing indication information 
from the voice instruction, and respond to the 20 

voice instruction of the user according to the 
processing indication information. 

25 

30 

35 

40 

45 

50 

55 
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AUGMENTING SPEECH RECOGNITION WITH DEPTH IMAGING 

BACKGROUND 

[0001 [ Computerized speech recognition seeks to identify spoken words from audio 

5 information, such as from audio signals received via one or more microphones. However, 

ambiguities may arise in identifying spoken words in the audio information. Further, the 

context of the spoken words, for example, whether the spoken words were intended to be a 

speech input to a computing device, may not be easily determined from such audio 

information. 

10 SUMMARY 

[0002[ Embodiments related to the use of depth imaging to augment speech recognition are 

disclosed. For example, one disclosed embodiment provides, on a computing device, a 

method including receiving depth information of a physical space from a depth camera, 

receiving audio information from one or more microphones, identifying a set of one or more 

15 possible spoken words from the audio information, determining a speech input for the 

computing device based upon comparing the set of one or more possible spoken words from 

the audio information and the depth information, and taking an action on the computing 

device based upon the speech input determined. 

[0003[ This Summary is provided to introduce a selection of concepts in a simplified form 

20 that are further described below in the Detailed Description. This Summary is not intended 

to identify key features or essential features of the claimed subject matter, nor is it intended 

to be used to limit the scope of the claimed subject matter. Furthermore, the claimed subject 

matter is not limited to implementations that solve any or all disadvantages noted in any part 

of this disclosure. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

[0004[ FIG. 1 shows a schematic example of a speech recognition environment according 

to an embodiment of the disclosure. 

[0005[ FIG. 2 is a flow chart illustrating a method for recognizing speech according to an 

embodiment of the disclosure. 

30 [0006[ FIG. 3 is a flow chart illustrating a method for recognizing speech according to 

another embodiment of the disclosure. 

[0007[ FIG. 4 is a flow chart illustrating a method for recognizing speech according to a 

further embodiment of the disclosure. 
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[0008[ FIG. 5 schematically shows a non-limiting computing system. 

DETAILED DESCRIPTION 

[0009[ Computerized speech recognition may pose various challenges. For example, 

pronunciation of individual words, accent, sharpness, tone, imperfections/impediments, and 

5 other variables of human speech may differ widely between users. Additionally, 

reverberation and/or noise and other unwanted sounds ( e.g., loudspeakers, vacuum cleaners, 

etc.) in the room in which the words are spoken may hinder speech recognition. Further, the 

context in which the recognized words are spoken may impact such factors as whether a 

recognized speech segment was intended as a speech input. 

10 [0010[ Accordingly, embodiments are disclosed that relate to augmenting a speech 

recognition process with literal and/or contextual information identified in depth 

information received from a depth camera. For example, in some embodiments, movements 

of the speaker's mouth, tongue, and/or throat may be identified from the depth information 

and used to confirm the identity of possible spoken words identified via audio data, identify 

15 words not detected in audio data, etc. Additionally, in some embodiments, gestures, 

postures, etc. performed by the speaker may be identified from the depth information and 

used to place the identified words into a desired context, such as confirming that the 

identified spoken words were intended as an input to a computing device. The term "speech 

recognition" as used herein may include word recognition, speaker recognition ( e.g. which 

20 of two or more users in an environment is speaking), semantic recognition, emotion 

recognition, and/or the recognition of any other suitable aspect of speech in a use 

environment. 

[0011[ FIG. 1 shows a non-limiting example of a speech recognition environment 100. In 

particular, FIG. 1 shows a computing system 102 in the form of an entertainment console 

25 that may be used to play a variety of different games, play one or more different media 

types, and/or control or manipulate non-game applications and/or operating systems. FIG. 

1 also shows a display device 104 such as a television or a computer monitor, which may 

be used to present media content, game visuals, non-game computing content, etc., to users. 

[0012[ The speech recognition environment 100 further includes a capture device 106 in the 

30 form of a depth camera that visually monitors or tracks objects and users within an observed 

scene. Capture device 106 may be operatively connected to the computing system 102 via 

one or more interfaces. As a non-limiting example, the computing system 102 may include 

a universal serial bus to which the capture device 106 may be connected. Capture device 

106 may be used to recognize, analyze, and/or track one or more human subjects and/or 
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objects within a physical space, such as user 108. In one non-limiting example, capture 

device 106 may include an infrared light source to project infrared light onto the physical 

space and a depth camera configured to receive infrared light. Capture device also may 

comprise other sensors, including but not limited to two-dimensional image sensor(s) (e.g. 

5 a visible light camera such as an RGB image sensor and/or a grayscale sensor) and one or 

more microphones ( e.g. a directional microphone array). While depicted as providing input 

to an entertainment console, it will be understood that a depth camera may be used to provide 

input relevant to speech recognition for any suitable computing system, and may be used in 

non-gaming environments. 

10 [0013[ In order to image objects within the physical space, the infrared light source may 

emit infrared light that is reflected off objects in the physical space and received by the depth 

camera. Based on the received infrared light, a depth map of the physical space may be 

constructed. Capture device 106 may output the depth map derived from the infrared light 

to computing system 102, where it may be used to create a representation of the physical 

15 space imaged by the depth camera. The capture device may also be used to recognize objects 

in the physical space, monitor movement of one or more users, perform gesture recognition, 

etc. Virtually any depth finding technology may be used without departing from the scope 

of this disclosure. Example depth finding technologies are discussed in more detail with 

reference to FIG. 5. 

20 [0014[ FIG. 1 also shows a scenario in which capture device 106 tracks user 108 so that the 

movements of the user may be interpreted by computing system 102. In particular, 

movements of the mouth, tongue, and/or throat of user 108 may be monitored to determine 

if the user 108 is speaking. If user 108 is speaking, audio information received by computing 

system 102 ( e.g. via one or more microphones incorporated into capture device 106 and/or 

25 located external to capture device 106) may be analyzed to recognize one or more of the 

words spoken by the user. The mouth, tongue, and/or throat movements also may be used 

to augment the process of identifying the spoken words, for example by confirming that the 

identified words were spoken, adding additional identified spoken words, etc. 

[ 0015 [ Information from the capture device may also be used to determine vanous 

30 contextual elements of the identified spoken words. For example, if additional users are 

present in the physical space, such as user 110, the user from which the spoken words were 

received may be distinguished from other users by comparing the spoken words to the 

mouth/throat/tongue movements of one or more users in the physical space. Further, facial 

recognition, speaker identification (e.g. based on the user's height, body shape, gait, etc.), 
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and/or other suitable techniques further may be used to determine the identity of the person 

speaking. The relative positions and/or orientations of one or more users in a room also may 

be tracked to help determine whether a speaker is making a speech input. For example, if a 

user is not facing the capture device when speaking, it may be determined that the user is 

5 not speaking to the system. Likewise, where multiple users are visible by the capture device, 

whether a user is facing the capture device may be used as information to identify which 

person made a speech input. 

[0016[ Furthermore, once one or more users have been identified, the one or more users 

may be tracked (via the capture device, for example). This may help to facilitate the efficient 

10 matching of future recognized speech to identified speakers, and therefore to quickly 

identify which speech recognition model/parameters to use for a particular user ( e.g. to tune 

the speech recognition for that user). 

[0017[ Further, gestures performed by user 108 identified via information from capture 

device 106 may be used to identify contextual information related to identified spoken 

15 words. For example, if user 108 is speaking with the intent to control computing system 102 

via voice commands, user 108 may perform one or more gestures and/or postures, deliberate 

or otherwise, that may indicate this intent. Examples include, but are not limited to, pointing 

toward display device 104, looking at computing system 102 or display device 104 while 

speaking, or performing a specific gesture that is associated with a recognized user input. 

20 Thus, by identifying the gesture performed by user 108 as well as identifying the spoken 

words, a determination of the intent of the user to control the computing device may be 

made. Likewise, if user 108 is looking at another user, gesturing toward another user, etc., 

while speaking, an intent to control the computing device may not be inferred in some 

embodiments. 

25 [0018[ Other types of contextual information likewise may be determined from the 

information received from capture device 106. For example, in some embodiments, an 

emotional state of user 108 when speaking may be determined by facial and/or body 

features, postures, gestures, etc., of user 108 from depth information. As yet another 

example, objects in the imaged physical space may be identified and used to distinguish 

30 ambiguous words. For example, compound words such as "quarterback" may be difficult to 

distinguish from the individual words ("quarter'' and "back") that make up the compound 

word. Therefore, in the case of such ambiguities, depth image data of the physical space 

may be used to detect objects, actions, etc., that may provide context to help determine the 

actual word or words spoken. In the specific example of "quarterback," depth image data 
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may be analyzed to determine the presence of objects and/or other contextual clues to help 

disambiguate these terms, such as money in a user's hand, football-related objects (e.g. is 

the user seated in front of the television watching a football game), etc. Such information 

also may be used in some instances to help disambiguate homonyms, such as "ate" and 

5 "eight." 

[0019[ Computing system 102 also may be configured to communicate with one or more 

remote computing devices, not shown in FIG. 1. For example, computing system 102 may 

receive video content directly from a broadcaster, third party media delivery service, or 

other content provider. Computing system 102 may also communicate with one or more 

10 remote services via the Internet or another network, for example in order to analyze the 

received audio and/or image data, perform the speech recognition, etc. While the 

embodiment depicted in FIG. 1 shows computing system 102, display device 104, and 

capture device 106 as separate elements, in some embodiments one or more of the elements 

may be integrated into a common device. 

15 [0020[ FIG. 2 shows a flow diagram depicting an embodiment of a method 200 for 

recognizing speech of a user. Method 200 may be performed by a computing device 

configured to receive and process audio and depth information, such as information received 

from capture device 106. 

[0021[ At 202, method 200 includes receiving depth information from a depth camera. As 

20 explained above, the depth information may be used to construct a depth map of the imaged 

physical space including one or more users. Additionally, image information from a visible 

light camera may also be received. At 204, method 200 includes receiving audio information 

acquired via one or more microphones, which may include directional microphones in some 

embodiments. At 206, one or more possible spoken words are identified from the audio 

25 information. The one or more possible spoken words may be identified by the computing 

device using any suitable speech recognition processes. 

[0022[ At 208, method 200 includes determining a speech input for the computing device 

based on the one or more possible spoken words and the depth information. The speech 

input may comprise a command that indicates an action to be performed by the computing 

30 device, content intended to be displayed on a display device and/or recorded by a computing 

device, and/or any other suitable speech input. 

[0023[ The identified possible spoken words and the depth information may be utilized in 

any suitable manner to determine the speech input. For example, as indicated at 210, 

movements of the user's mouth, tongue and/or throat may be utilized to determine possible 
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sounds and/or words spoken by the user. These identified possible sounds/words may then 

be used to disambiguate any potentially ambiguous possible spoken words from the audio 

information, and/or to increase a certainty of word identifications, as described in more 

detail below. 

5 [0024[ Similarly, in some embodiments, mouth, tongue and/or throat movements may be 

used to independently determine a set of possible spoken words. This set of possible spoken 

words may similarly be compared to the set of possible spoken words determined from the 

audio information to help disambiguate any uncertainty in the correct identification of words 

from the audio information, to add any potential missed words to the audio data, etc. 

10 [0025[ As mentioned above, the depth information also may be used to identify contextual 

elements related to the possible speech segments, as indicated at 212. Any suitable 

contextual elements may be identified. Examples of such contextual elements may include, 

but are not limited to, an identity of the user, an emotion of the user, a gesture performed by 

the user, one or more physical objects in the physical space of the user, etc. The contextual 

15 elements identified from the depth information may be used to confirm a speech input 

identified from the audio information, disambiguate any ambiguous possible spoken words 

(e.g. compound words, homonyms, etc.), place the speech input into a desired context, 

utilize a directional microphone system to isolate that speaker from others in the 

environment, tune the speech recognition based on known speech attributes of the identified 

20 user, and/or for any other suitable purposes. 

[0026[ Continuing with FIG. 2, method 200 comprises, at 214, taking an action on the 

computing device based on upon the speech input. For example, an action indicated by a 

command speech input may be performed, text content corresponding to the spoken words 

may be displayed on the display device, etc. Further, in some embodiments, the text content 

25 may be tagged with an emotional state, such that words may have a different appearance 

depending upon the user's detected emotional state when the words were spoken. 

[0027[ FIG. 3 shows a flow diagram depicting an embodiment of a method 300 for 

recognizing a command speech input configured to cause a computing device to perform a 

specified action. Method 300 may be performed by a computing device configured to 

30 receive and process audio and depth input. At 302, method 300 includes receiving depth 

information from a depth camera, and at 304, receiving audio information from one or more 

microphones. At 306, method 300 comprises identifying one or more possible spoken from 

the audio information, and at 308, identifying contextual elements from the depth 

information. Contextual elements may include, but are not limited to, a gesture performed 
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by the user (e.g. movement of mouth, throat, tongue, body, etc.), as indicated at 310, a 

physical state of a user ( e.g. whether a user is sitting, crouching or standing, whether a user's 

mouth is open or closed, how far a user is from a display, an orientation of the user's head, 

etc.), as indicated at 312, and/or an emotional state of the user, as indicated at 314. It will 

5 be understood that these contextual elements are described for the purpose of example, and 

are not intended to be limiting in any manner. 

[0028[ At 316, method 300 includes comparing the spoken words and the identified 

contextual elements. The spoken words and the contextual elements may be compared to 

determine, for example, whether the spoken words are intended as a speech input directing 

10 the computing device to perform a specified action based upon the one or more contextual 

elements identified from the depth information. For example, a particular gesture performed 

by the user and identified from the depth information may indicate that the spoken words 

are intended as user input. As more specific example, the user may direct a gesture at a 

speech recognition system device, such as pointing at the computing device/display/capture 

15 device/etc. while speaking, and/or the user may perform a gesture that matches a known 

gesture associated with a user input. 

[0029[ Further, an orientation of the user's head may be used to determine if the spoken 

words are intended as user input. For example, if the user is looking in a particular direction 

while speaking, such as at toward a speech recognition system device (e.g. a display, 

20 computing device, capture device, etc.), it may be determined that the words are intended 

as a user input to the computing device. Likewise, if the user is looking at another user in 

the physical space while speaking, it may be indicated that the words are not intended as a 

user input. 

[0030[ In a further example, one or more emotions of the user may be determined from the 

25 depth data and used to determine if the spoken words are intended as a user input. For 

example, if the user acting in a commanding and/or directive manner ( e.g. deliberate, 

serious, not facially animated), it may be indicated that the words were intended as user 

input. 

[0031[ At 318, method 300 comprises determining from the comparison at 316 whether the 

30 spoken words are intended as user input based upon the contextual information. If the words 

are determined to be intended as speech input, then method 300 comprises, at 320, 

performing via the computing device the action associated with the speech input. Likewise, 

if the words are determined not to be intended as a speech input, then method 300 comprises, 

at 322, not performing an action via the computing device in response to the words. 
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[0032[ FIG. 4 shows a flow diagram depicting an embodiment of a method 400 for 

identifying spoken words from a combination of audio and depth information. Method 400 

may be performed by a computing device configured to receive audio and depth input, such 

as computing system 102. 

5 [0033[ At 402, method 400 comprises receiving depth information from a depth camera, 

and at 404, receiving audio information from one or more microphone(s). At 406, one or 

more of the user's mouth, tongue, and throat are located from the depth information. For 

example, feature extraction may be performed on the depth information to determine where 

each above-listed facial feature is located. 

10 [0034[ At 408, movements of the mouth, tongue, and/or throat may be identified. For 

example, a degree of opening of the user's mouth, position/shape of the tongue, 

shape/location of the user's lips, etc., as the user speaks may be tracked to identify the 

movements. 

[0035[ At 410, method 400 optionally includes triggering speech recognition to begin 

15 responsive to detecting identified movements of the mouth, tongue and/or throat that 

indicate the user is speaking. In this way, the operation of a resource-intensive speech 

recognition process may be avoided until identified movements indicate that the user is 

actually speaking. 

[0036[ At 412, method 400 comprises identifying a speech input of the user. As explained 

20 previously, the speech input may include a command for the computing device to perform 

an action, or may include input that is to be displayed ( e.g. as text) on a display device and/or 

saved. Identifying the speech input may include for example, identifying one or more 

possible spoken words from the audio information at 414. The speech input may be 

identified from the audio data in any suitable manner. Further, as indicated at 416, 

25 identifying the speech input may include identifying one or more possible sounds, words, 

and/or word fragments from the depth information. For example, the mouth, tongue, and/or 

throat movements of the user may be used to identify sounds, words, etc. 

[0037[ Identifying the speech input also may include, at 418, comparing the one or more 

possible spoken words identified from the audio information to the one or more possible 

30 spoken words or sounds identified from the depth information. This may help to increase a 

confidence of possible spoken words identified via the audio data, to help disambiguate 

possibly ambiguous speech (for example, to identify boundaries between words via hand 

motion analysis), to identify additional words that were missed in the audio data, and/or may 

be used in any other suitable manner. 
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[0038[ As a more specific example, movements of the user's mouth, tongue, and/or throat 

may be analyzed ( e.g. by extracting movement data from the depth images and applying one 

or more classification functions to the movement data) to identify possible words/sounds 

spoken. Further, in some embodiments, confidence scores may be applied to the possible 

5 words/sounds spoken. Then, the determined possible spoken words/sounds determined from 

the depth information may be compared to the possible spoken words determined from the 

audio information, which likewise may include confidence score data in some embodiments. 

From this comparison, a most likely spoken word or words may be identified, e.g. from a 

highest combined confidence score, or other suitable metric. It will be understood that any 

10 suitable mechanism may be used for comparing the possible spoken sounds/words identified 

via the depth information and the possible spoken words identified via the audio 

information. 

[0039[ At 420, method 400 includes taking an action based on the speech input. As 

described above, any suitable action may be taken. For example, identified speech may be 

15 used as a command input to cause the computing device to take an action, may be displayed 

and/or saved as content, may be used to mark up content based upon a user's determined 

emotional state when speaking, and/or any other suitable action. 

[0040[ In some embodiments, the above described methods and processes may be tied to a 

computing system including one or more computers. In particular, the methods and 

20 processes described herein may be implemented as a computer application, computer 

service, computer API, computer library, and/or other computer program product. 

[0041[ FIG. 5 schematically shows a non-limiting embodiment of a computing system 500 

that can enact one or more of the methods and processes described above. Computing system 

500 is one non-limiting example of computing system 102. Computing system 500 is shown 

25 in simplified form. It will be understood that virtually any computer architecture may be 

used without departing from the scope of this disclosure. In different embodiments, 

computing system 500 may take the form of a mainframe computer, server computer, 

desktop computer, laptop computer, tablet computer, home-entertainment computer, 

network computing device, gammg device, mobile computing device, mobile 

30 communication device (e.g., smart phone), etc. 

[0042[ Computing system 500 includes a logic subsystem 502 and a storage subsystem 504. 

Computing system 500 may optionally include a display subsystem 506, input subsystem 

508, communication subsystem 510, and/or other components not shown in FIG. 5. 
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[0043[ Logic subsystem 502 includes one or more physical devices configured to execute 

instructions. For example, the logic subsystem may be configured to execute instructions 

that are part of one or more applications, services, programs, routines, libraries, objects, 

components, data structures, or other logical constructs. Such instructions may be 

5 implemented to perform a task, implement a data type, transform the state of one or more 

components, or otherwise arrive at a desired result. 

[0044[ The logic subsystem may include one or more processors configured to execute 

software instructions. Additionally or alternatively, the logic subsystem may include one or 

more hardware or firmware logic machines configured to execute hardware or firmware 

10 instructions. The processors of the logic subsystem may be single-core or multi-core, and 

the programs executed thereon may be configured for sequential, parallel or distributed 

processing. The logic subsystem may optionally include individual components that are 

distributed among two or more devices, which can be remotely located and/or configured 

for coordinated processing. Aspects of the logic subsystem may be virtualized and executed 

15 by remotely accessible, networked computing devices configured in a cloud-computing 

configuration. 

[0045[ Storage subsystem 504 includes one or more physical, non-transitory, devices 

configured to hold data and/or instructions executable by the logic subsystem to implement 

the methods and processes described herein. When such methods and processes are 

20 implemented, the state of storage subsystem 504 may be transformed-e.g., to hold different 

data. 

[0046[ Storage subsystem 504 may include removable media and/or built-in devices. 

Storage subsystem 504 may include optical memory devices (e.g., CD, DVD, HD-DVD, 

Blu-Ray Disc, etc.), semiconductor memory devices (e.g., RAM, EPROM, EEPROM, etc.) 

25 and/or magnetic memory devices ( e.g., hard-disk drive, floppy-disk drive, tape drive, 

MRAM, etc.), among others. Storage subsystem 504 may include volatile, nonvolatile, 

dynamic, static, read/write, read-only, random-access, sequential-access, location­

addressable, file-addressable, and/or content-addressable devices. 

[0047[ It will be appreciated that storage subsystem 504 includes one or more physical, non-

30 transitory devices. However, in some embodiments, aspects of the instructions described 

herein may be propagated in a transitory fashion by a pure signal (e.g., an electromagnetic 

signal, an optical signal, etc.) that is not held by a physical device for a finite duration. 

Furthermore, data and/or other forms of information pertaining to the present disclosure 

may be propagated by a pure signal. 
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[0048[ In some embodiments, aspects oflogic subsystem 502 and of storage subsystem 504 

may be integrated together into one or more hardware-logic components through which the 

functionally described herein may be enacted. Such hardware-logic components may 

include field-programmable gate arrays (FPGAs), program- and application-specific 

5 integrated circuits (PASIC I ASICs), program- and application-specific standard products 

(PSSP / ASSPs), system-on-a-chip (SOC) systems, and complex programmable logic 

devices (CPLDs ), for example. 

[0049[ The term "module" may be used to describe an aspect of computing system 500 

implemented to perform a particular function. In some cases, a module may be instantiated 

10 via logic subsystem 502 executing instructions held by storage subsystem 504. It will be 

understood that different modules may be instantiated from the same application, service, 

code block, object, library, routine, API, function, etc. Likewise, the same module may be 

instantiated by different applications, services, code blocks, objects, routines, APis, 

functions, etc. The term "module" may encompass individual or groups of executable files, 

15 data files, libraries, drivers, scripts, database records, etc. 

[0050[ It will be appreciated that a "service", as used herein, is an application program 

executable across multiple user sessions. A service may be available to one or more system 

components, programs, and/or other services. In some implementations, a service may run 

on one or more server-computing devices. 

20 [0051 [ When included, display subsystem 506 may be used to present a visual 

representation of data held by storage subsystem 504. This visual representation may take 

the form of a graphical user interface (GUI). As the herein described methods and processes 

change the data held by the storage subsystem, and thus transform the state of the storage 

subsystem, the state of display subsystem 506 may likewise be transformed to visually 

25 represent changes in the underlying data. Display subsystem 506 may include one or more 

display devices utilizing virtually any type of technology. Such display devices may be 

combined with logic subsystem 502 and/or storage subsystem 504 in a shared enclosure, or 

such display devices may be peripheral display devices. 

[0052[ When included, input subsystem 508 may comprise or interface with one or more 

30 user-input devices such as a keyboard, mouse, touch screen, or game controller. In some 

embodiments, the input subsystem may comprise or interface with selected natural user 

input (NUI) componentry. Such componentry may be integrated or peripheral, and the 

transduction and/or processing of input actions may be handled on- or off-board. Example 

NUI componentry may include one or more microphones for speech and/or voice 

11 

Petitioner Exhibit 1004, Page 491 of 1052



WO 2014/066192 PCT/US2013/065793 

recognition; an infrared, color, steroscopic, and/or depth camera for machine vision and/or 

gesture recognition; a head tracker, eye tracker, accelerometer, and/or gyroscope for motion 

detection and/or intent recognition; as well as electric-field sensing componentry for 

assessing brain activity. 

5 [0053[ When included, communication subsystem 510 may be configured to 

communicatively couple computing system 500 with one or more other computing devices. 

Communication subsystem 510 may include wired and/or wireless communication devices 

compatible with one or more different communication protocols. As non-limiting examples, 

the communication subsystem may be configured for communication via a wireless 

10 telephone network, or a wired or wireless local- or wide-area network. In some 

embodiments, the communication subsystem may allow computing system 500 to send 

and/or receive messages to and/or from other devices via a network such as the Internet. 

[0054[ Further, computing system 500 may include a skeletal modeling module 512 

configured to receive imaging information from a depth camera 520 (described below) and 

15 identify and/or interpret one or more postures and gestures performed by a user. Computing 

system 500 may also include a voice recognition module 514 to identify and/or interpret one 

or more voice commands or spoken words issued by the user detected via one or more 

microphones (coupled to computing system 500 or the depth camera). While skeletal 

modeling module 5 12 and voice recognition module 5 14 are depicted as being integrated 

20 within computing system 500, in some embodiments, one or both of the modules may 

instead be included in the depth camera 520. 

[0055[ Computing system 500 may be operatively coupled to the depth camera 520. Depth 

camera 520 may include an infrared light 522 and a depth camera 524 ( also referred to as 

an infrared light camera) configured to acquire video of a scene including one or more 

25 human subjects. The video may comprise a time-resolved sequence of images of spatial 

resolution and frame rate suitable for the purposes set forth herein. As described above with 

reference to FIG. 1, the depth camera and/or a cooperating computing system (e.g., 

computing system 500) may be configured to process the acquired video to identify one or 

more postures and/or gestures of the user, determine a location of and track movements of 

30 a user's mouth, tongue, and/or throat, and to interpret such postures and/or gestures as device 

commands configured to control various aspects of computing system 500. 

[0056[ Depth camera 520 may include a communication module 526 configured to 

communicatively couple depth camera 520 with one or more other computing devices. 

Communication module 526 may include wired and/or wireless communication devices 
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compatible with one or more different communication protocols. In one embodiment, the 

communication module 526 may include an imaging interface 528 to send imaging 

information (such as the acquired video) to computing system 500. Additionally or 

alternatively, the communication module 526 may include a control interface 530 to receive 

5 instructions from computing system 500. The control and imaging interfaces may be 

provided as separate interfaces, or they may be the same interface. In one example, control 

interface 530 and imaging interface 528 may include a universal serial bus. 

[0057[ The nature and number of cameras may differ in various depth cameras consistent 

with the scope of this disclosure. In general, one or more cameras may be configured to 

10 provide video from which a time-resolved sequence of three-dimensional depth maps is 

obtained via downstream processing. As used herein, the term 'depth map' refers to an array 

of pixels registered to corresponding regions of an imaged scene, with a depth value of each 

pixel indicating the depth of the surface imaged by that pixel. 'Depth' is defined as a 

coordinate parallel to the optical axis of the depth camera, which increases with increasing 

15 distance from the depth camera. 

[0058[ In some embodiments, depth camera 520 may include right and left stereoscopic 

cameras. Time-resolved images from both cameras may be registered to each other and 

combined to yield depth-resolved video. 

[0059[ In some embodiments, a "structured light" depth camera may be configured to 

20 project a structured infrared illumination comprising numerous, discrete features ( e.g., lines 

or dots). A camera may be configured to image the structured illumination reflected from 

the scene. Based on the spacings between adjacent features in the various regions of the 

imaged scene, a depth map of the scene may be constructed. 

[0060[ In some embodiments, a "time-of-flight" depth camera may include a light source 

25 configured to project a pulsed infrared illumination onto a scene. Two cameras may be 

configured to detect the pulsed illumination reflected from the scene. The cameras may 

include an electronic shutter synchronized to the pulsed illumination, but the integration 

times for the cameras may differ, such that a pixel-resolved time-of-flight of the pulsed 

illumination, from the light source to the scene and then to the cameras, is discernible from 

30 the relative amounts of light received in corresponding pixels of the two cameras. 

[0061 [ Depth camera 520 may include a visible light camera 532 ( e.g., ROB camera). Time­

resolved images from color and depth cameras may be registered to each other and 

combined to yield depth-resolved color video. Depth camera 520 and/or computing system 

500 may further include one or more microphones 534. One or more microphones may 
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determine directional and/or non-directional sounds coming from users in the physical space 

and/or other sources. Audio data may be recorded by the one or more microphones 534. 

Such audio data may be determined in any suitable manner without departing from the scope 

of this disclosure. 

5 [0062[ While depth camera 520 and computing system 500 are depicted in FIG. 5 as being 

separate devices, in some embodiments depth camera 520 and computing system 500 may 

be included in a single device. Thus, depth camera 520 may optionally include computing 

system 500. 

[0063[ It will be understood that the configurations and/or approaches described herein are 

10 exemplary in nature, and that these specific embodiments or examples are not to be 

considered in a limiting sense, because numerous variations are possible. The specific 

routines or methods described herein may represent one or more of any number of 

processing strategies. As such, various acts illustrated and/or described may be performed 

in the sequence illustrated and/or described, in other sequences, in parallel, or omitted. 

15 Likewise, the order of the above-described processes may be changed. 

[0064[ The subject matter of the present disclosure includes all novel and non-obvious 

combinations and sub-combinations of the various processes, systems and configurations, 

and other features, functions, acts, and/or properties disclosed herein, as well as any and all 

equivalents thereof. 

14 
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CLAIMS 

1. On a computing device, a method for recognizing speech of a user, comprising: 

receiving depth information of a physical space from a depth camera; 

receiving audio information from one or more microphones; 

identifying a set of one or more possible spoken words from the audio information; 

determining a speech input for the computing device based upon comparing the set 

of one or more possible spoken words from the audio information and the depth information; 

and 

taking an action on the computing device based upon the speech input determined. 

2. The method of claim 1, further comprising identifying contextual elements in one or 

more of the depth information from a depth camera, audio information from a directional 

microphone, and image information from a visible light camera, and comparing the set of 

one or more possible spoken words from the audio information to the contextual elements 

to determine the speech input. 

3. The method of claim 2, wherein identifying the contextual elements comprises one 

or more of determining an identity of the user based on one or more of the depth information 

and information from a visible light camera, determining an emotional state of the user, 

determining a physical state of the user, determining a gesture performed by the user, and 

identifying one or more objects in a physical space of the user. 

4. The method of claim 1, further comprising identifying a set of one or more possible 

spoken sounds and/or words from the depth information and comparing the set of one or 

more possible spoken words identified via the audio information to the set of one or more 

possible spoken sounds and/or words identified via the depth information to determine the 

speech input. 

5. The method of claim 4, wherein identifying the set of one or more possible spoken 

sounds and/or words from the depth information further comprises identifying one or more 

mouth, tongue, and/or throat movements of the user, and identifying the set of one or more 

possible spoken sounds and/or words based on the movements. 

15 
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6. The method of claim 1, wherein the speech input comprises a command, and wherein 

taking the action comprises performing the command. 

7. The method of claim 1, further comprising identifying which user of a plurality of 

users is speaking based on one or more of mouth movements and gaze direction. 

8. The method of claim 1, wherein the speech input is content to be stored, and wherein 

taking the action comprises storing the content. 

9. The method of claim 1, wherein the speech input comprises content to be displayed 

on a display device, and wherein taking the action comprises sending the content to the 

display device. 

10. The method of claim 1, wherein a boundary between possible spoken sounds and/or 

words is determined based on identified hand movements of the user. 
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Abstract: 

.~~ N ·1 03632668 A D N ·1 03632668 B 

METHOD AND APPARATUS FOR TRAINING ENGLISH VOICE MODEL 
BASED ON CHINESE VOICE INFORMATION 

~;f~~r~Jtit'rsi§,~,iJllf*~Jti-frstl~B{]7J~!£5W:~ 

The invention aims to provide a method and apparatus for training an English voice model 
based on Chinese voice information. Included are the steps of obtaining voice data inputted 
by a user through a voice collecting device; determining whether the voice data are English 
voice data; if so, conducting voice recognition processing for the English voice data based 
on the Chinese voice information to obtain corresponding pronunciation information to the 
English voice data; and determining corresponding English data to the English voice data 
based on the pronunciation information to create or update the English voice model. 
Compared with the prior art, on the basis of an original Chinese acoustic model, the method 
and apparatus for training the English voice model based on the Chinese voice information 
use the similar Chinese voice information and conduct voice recognition processing for the 
English voice data to obtain the corresponding pronunciation information to the English voice 
data, thereby achieving the creation or update of the English voice model and effectively 
controlling the size of the English voice model. 

Abstract: 

The purpose of the present invention is to provide 
a method and apparatus based Chinese English 
voice model trained voice information; obtaining 
user data via voice input voice collecting device; 
determining whether or not the voice data to voice 
data in English; when the voice data into English 
voice data, according to Chinese voice messages, 
the English voice data for speech recognition 
processing, in order to obtain the English voice 
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data corresponding pronunciation information; 
based on the pronunciation information, 
determined that the English voice data 
corresponding English data, in order to establish 
or Update English speech model. Compared with 
the prior art, the invention of the original Chinese 
acoustic model based on the similarity of Chinese 
voice information, data on the English voice for 
voice recognition processing to obtain the English 
voice data corresponding pronunciation 
information to realize the English voice create or 
update the model, to effectively control the size of 
the English voice model. 

1 for a Chinese voice information speech model 
training method based on English, wherein the 
method comprises the steps of: a voice to obtain 
user data acquisition device through voice input; b 
judge the speech data Are the English voice data; 
c when the speech data is English voice data, 
according to Chinese voice information, data on 
the English voice for voice recognition processing, 
in order to obtain the English voice data 
corresponding pronunciation information; d 
according to the said pronunciation information, 
determine the English voice data corresponding 
English data, in order to establish or update the 
English voice model, wherein the pronunciation 
information and data through the English voice 
information is mapped to the Chinese. 

2 The method according to claim 1 or claim 2, 
wherein said step c comprises: - when the speech 
data is speech data in English, the word model 
based on voice information corresponding to the 
Chinese, English voice data to the voice 
recognition processing, in order to obtain the 
English voice data corresponding word 
pronunciation information. 

3 method according to claim 1 or claim 2, wherein 
said step c comprises: - when the speech data is 
speech data in English, according to the letter 
model corresponding to the Chinese speech 
information, English voice data to the voice 
recognition processing, in order to obtain the 
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English voice data information corresponding letter 
sounds. 

4 according to the method as claimed in claims 1 
3, wherein the method further comprises: -
statistical data corresponding to the English, the 
English voice data in the voice The number of 
occurrences of the data; - according to the number 
of occurrences, and the amount of data combined 
with the voice message, determining the 
probability value data of English; - based on the 
probability value, updating the English speech 
model. 

5 method according to claim 4, wherein the 
method further comprises: - when the number of 
occurrences is greater than a predetermined 
threshold amount, extracted from the English 
pronunciation of the English model data with the 
English voice data; r based on data mapping 
between the English and the English voice data, 
create or update data with the corresponding 
English voice English voice unit. 

6 The method according to claim 5, wherein said 
step r comprises: - data according to the mapping 
relationship between the English and the English 
voice data, using the method of interpolation 
calculation, create or update the English voice 
unit. 

7 5 or claim 6, wherein, wherein, the method 
further comprising: - According to the English 
voice data and voice data corresponding to the 
English pronunciation information update The 
English voice unit. 

8 according to the method as claimed in any one 
of claims 1-7, wherein the method further 
comprises:. X Get the word speech sequence for 
the target application user input; y according to 
The English voice model to determine the 
sequence of words corresponding to the English 
voice character sequence; Z will provide the 
English character sequence information 
corresponding to the user. 

9 The method according to claim 8, wherein the 
target application is speech input application; 
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wherein, z comprises the step of: - the sequence 
of characters as the English speech input 
Candidate entry provided to the user. 

10 The method according to claim according to 
claim 8, wherein the target application is a voice 
search application; wherein the method further 
comprises: - the sequence of the English 
characters as the user the query sequence to 
obtain the query sequence corresponding to one 
or more search results; wherein Z comprises the 
steps of: - one or more search results to the user. 

11 The method of any one of claims 8 to 10, 
according to claim, wherein X comprises the step 
of: - obtaining the sequence of the target user for 
the application of the letter speech input; wherein 
said step y include: - According to the English 
voice model to determine the sequence of letters 
corresponding English voice character sequence. 

12 A model-based training devices Chinese 
English speech model training speech information, 
wherein the apparatus includes: a voice 
acquisition means for acquiring a voice user input 
via voice acquisition device transactions; English 
judging means for judging whether the data of the 
voice in English speech data; speech recognition 
means for, when the voice data for the English 
voice data, voice information based on Chinese, 
English voice data of the voice recognition 
processing to obtain with the English voice data 
corresponding pronunciation information; model 
training means for the pronunciation information, 
determine the English voice data corresponding 
English data, in order to create or update the 
English voice model, in which the said information 
relating to the English pronunciation of the 
Chinese voice information data through mapped. 

13 in accordance with the model training 
apparatus according to claim 12, wherein said 
speech recognition means for: - when the speech 
data is speech data in English, according to the 
word model corresponding to Chinese voice 
message, the English voice data to voice 
recognition processing, in order to obtain the 
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English voice data corresponding word 
pronunciation information. 

14 model training apparatus according to claim 12, 
wherein, wherein the speech recognition means 
for: - When the voice data into English voice data, 
based on the letter corresponding to the model 
Chinese voice message, the English voice data to 
voice recognition processing, in order to obtain the 
English voice data information corresponding letter 
sounds. 

15 model training apparatus according to claim 12 
to 14 in any one of, wherein the apparatus further 
comprises a model updating means for: - the 
statistical data corresponding to the English in 
English, the number of occurrences in the speech 
data in the speech data; - according to the number 
of occurrences, and the combined information of 
the number of voice data, the data determining the 
probability value in English; - based on the 
probability value, updating the English speech 
model. 

16 model training apparatus according to claim 15, 
wherein, the apparatus further comprising: data 
extracting means for a predetermined number of 
times greater than the threshold value, from the 
English occurs when the English speech model to 
extract the data with the English voice data; unit 
training device for data according to the mapping 
between the English and the English voice data, 
create or update data with the corresponding 
English voice English voice unit. 

17 in accordance with the model training 
apparatus according to claim 16, wherein said 
means for training means: - data according to the 
mapping relationship between the English and the 
English voice data, using interpolation method, 
create or update the English voice unit. 

18 model training device according to claim 16 or 
17, wherein the apparatus further includes means 
updating means for: - according to the English, 
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and the English voice data and voice data 
corresponding pronunciation information, updating 
the English voice unit. 

19 model training apparatus according to claim 12 
to 18, wherein any one, wherein the apparatus 
further comprises: a sequence acquisition means 
for acquiring the user input for the target 
application word speech sequence; sequence 
determination means for the English voice model 
to determine the sequence of words 
corresponding to the English voice character 
sequence; information providing means for 
providing the English character sequence 
corresponding information to the user. 

20 in accordance with the model training 
apparatus according to claim 19, wherein the 
target application is speech input application; 
wherein said information providing means for: - the 
English characters Voice input sequence as a 
candidate entry provided to the user. 

21 in accordance with the model training 
apparatus according to claim 19, wherein the 
target application is a voice search application; 
wherein, the apparatus further comprising: 
acquisition means searches for the English 
character sequence as the query sequence to the 
user, access to the query sequence corresponding 
to one or more search results; wherein the 
information providing means for: - the one or more 
search results to the said user. 

22 model training apparatus according to claim 19 
to 21 in any one of, wherein said sequence 
acquisition means for: - obtaining the target 
application user inputs the letter Voice sequence; 
wherein the means for determining the sequence: 
- According to the English voice model to 
determine the sequence of letters corresponding 
English voice character sequence. 

~;f~~-f-qr;;ti-as1§)~-iJllf*~Jti-frstl~B{]1J~t--'=5 A method and apparatus based Chinese English 
1ll ~ speech training speech information model 

file:///C:/pdf/N048471090US04/MTCN103632668.htm 6/36 

Petitioner Exhibit 1004, Page 510 of 1052



4/30/2019 

tt;t@i ±i 

[ooo 1 1 * 'ix S)j 1t1J JJz. § rt i-a § ~:i=J. tz:*@i ±i, xJ~~JtlJ 
]Jz.-;j;~ ffl T~T ~ Jtit'rsi§ ,~, iJII f*~Jti-frstl~ s{] 
Dt*o 

[0002] :fYt'i ~ s{] i) I I f* ~ Jt i-a s tl ~ s{] 7J A - ~)t ,fO ffl :fYt'i 
~~~mms~fflW, ~mms~fflEz.~~tt, a 
~s•~-~~~A~Jt~s•~· ~ffl~ill~ffl 
J1tffiJllf*o :fYt'i~tz:*s{] r'J:iJ~ftr, *ffl i~1~7JAi)II 
~~Jtmsm~m~-~~m~~mms~ffl, H 
~~~~Affi~~~~m~~~ffijjiff~~o 

[0003] l!!Jlt, ~D15J:R:~ILtJ£12Elx1L a:t~r'1U:J~JJtlB{] i=gJ 
at, ~:fJilix1~Jti-frstl~B{]iJllf*, P¼79*~N±itz:* 
A!A iiffi mt~1*s{] r'J:iJ ~z- 0 

'JxS)j 17-J ~ 

[00041 *'fxS)js{] § s{]IJJH~-t~fflr~r~Jti-as 
18,~,iJllf*~Jti-astl~B{]1J~!£5W:~o 

[0006] a~tllRffl?imtti-as*-~li'.$tuAB{]i-as~ 
1h5; 

[00011 b*Ll&r,rJrJ£i-as~:tJJ5'Ak~7'9~Jti-as~:tli5: 

[0008] c3,rJrJ£i-as~1JJ57'9~Jti-as~tli5, tlHJJ5~ 
tr 'E.:ft.J~ § vc+ i=;r;:~--!'-r'Jttr 'E.:ft. *lr-¼:5'.~-tt ;1~ 'E.JT.1' P i;:rl,I hf.. 
_,x._.1r=i s 1r=i,~,, A'.Jr;1~=_,x._.1r=i S:,;)(,Jr'J)Z[1T1r=i s 1/,n~'.Xl.: 

~. ~~~£5mJ£~Jtms~fflffl~@~'ixsm 

[0009] dtlHJJ5?JrJ£'ixs1§,~,, 11J§~?JrJ£~Jti-as~ 
wm~m~~Jt~ffl, ~~~~~ffi~Jtmsm 
~. ~~. mJ£'ixsm~£5mJ£~Jt~fflimttmJ£ 
~Jtit'rsi§,~,;f§B~~'J o 

[001 0] tlHJJ5*'fxS)j B{]55-1Jffi, ~111~ 7-t~ ffl r 
~T ~ Jtit'rsi§ ,~, iJII f*~Jti-frstl~ s{];J;Jt~ iJII f*W: 
~. ~~, i~W:~~trf 

[0011] i-as~llR~li'., ffl T~llRffl? imtti-as*• 
~JI $tu As{] i-a s ~tli5: 

[00121 ~x,u&r~I, m r*Ll&r,rJrJ£i-as~:ti'Ak~ 
7'9~Jti-as~:tli5: 

file:///C:/pdf/N048471090US04/MTCN103632668.htm 

Patent Order MT 

FIELD 

Invention relates to the field of natural language 
processing technology, in particular, relates to a 
voice-based Chinese information technology 
training English voice model 

[0001] The present. 

BACKGROUND 

[0002] conventional way English voice model 
training in general use existing English speech 
database, including data and voice annotation, join 
English pronunciation unit in pronunciation unit 
set, use of English training data. Problems of the 
prior art is that, using this way of training the 
English voice model requires a certain amount of 
English voice data, and it is difficult to join model 
to control the size of the English word. 

[0003] Therefore, how to overcome these 
difficulties, at the same time control the size, to 
achieve the English speech model training, 
become one skilled in the need to solve. 

Summary 

[0004] The present invention is to provide a 
method and apparatus for Chinese-based voice 
information training English voice model. 

[0005] In accordance with one aspect of the 
invention, there is provided a voice message for 
Chinese training English voice model-based 
approach, wherein the method comprises the 
following steps: 

[0006] a voice to obtain user data acquisition 
device through voice input; 

[0007] b determines whether the data is the voice 
English voice data; 

[0008] c when the speech data is English voice 
data, according to Chinese voice message, the 
English voice data to voice recognition processing, 
in order to obtain the English voice data 
corresponding pronunciation information; 

[0009] d according to the pronunciation 
information, determine the English voice data 
corresponding English data, in order to establish 
or update the English voice model, wherein the 
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pronunciation information with the English voice 
information data by the Chinese mapped. 

[001 0] According to another aspect of the present 
invention, there is provided a method for Chinese 
speech information in English speech model 
training model based training device, wherein the 
device comprises: 

[0011] speech acquisition means for acquiring user 
voice data acquisition device through voice input; 

[0012] English judging means for judging whether 
or not the voice data is voice data in English; 

[0013] speech recognition means for, when the 
voice data is voice data in English, according to 
Chinese voice message, the English voice data to 
voice recognition processing, in order to obtain 
data corresponding to the English voice 
pronunciation information; 

[0014] model training apparatus, according to the 
pronunciation information for determining the 
English voice data corresponding English data, to 
establish or update the English speech model, 
wherein the pronunciation information by the 
English data The Chinese voice information is 
mapped. 

[0015] Compared with the prior art, the invention 
of the original Chinese acoustic model based on 
the similarity of Chinese voice information, data on 
the English voice for voice recognition processing 
to obtain data corresponding to the English voice 
pronunciation information to achieve the 
establishment or update English voice model, 
effectively control the size of the English voice 
model; further, the present invention can also be 
combined with voice recognition that allows users 
to press two ways to enter the English word 
speech sequence alphabetical and to enhance the 
user experience. 

Brief Description 

[0016] by reading the following detailed description 
taken with the drawings made of non-limiting 
example with reference to other features, objects 
and advantages of the present invention will 
become more apparent: 

[0017] FIG. 1 shows a device-based Chinese 
English voice model trained voice information is 
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not intended that the present invention according 
to one aspect; 

[0018] Figure 2 illustrates an example of a 
preferred embodiment of the present invention for 
the device schematic Chinese English speech 
voice information model-based training; 

[0019] Figure 3 shows a flowchart of a method of 
training Chinese English speech voice information 
model-based aspect of the present invention, 
according to another; 

[0020] Figure 4 shows an example of a flowchart 
of a method for training Chinese English speech 
voice information model-based accordance with a 
preferred embodiment of the present invention. 

[0021] In the drawings the same or similar 
reference numerals represent the same or similar 
parts. 

DETAILED DESCRIPTION 

[0022] below in conjunction with the 
accompanying drawings of the present invention 
will be further described in detail. 

[0023] FIG. 1 shows a schematic diagram of the 
device based on the Chinese model of voice 
information English voice training with an aspect of 
the present invention is used in accordance with. 
Model training device 1 comprises a voice 
acquisition means 101, judging means 102 in 
English, the speech recognition apparatus 103 
and the model training device 104. 

[0024] wherein the voice acquisition means 101 
acquires voice data acquisition device user via 
voice input. Specifically, the user or a large 
number of users to interact with the voice 
collecting device, the input voice data, voice 
acquisition means 101 by calling the voice 
collection application interface means provided 
(API), to obtain the user's voice input or a large 
number of user data; Alternatively, the user or a 
large number of users to interact with the voice 
collecting device, the input voice data and voice 
data stored in the voice database, the speech 
acquires the application program interface (API) 
means 101 by calling the speech provided by the 
database, Get voice data user or a large number 
of user input from the speech database. 

9/36 

Petitioner Exhibit 1004, Page 513 of 1052



4/30/2019 

[0031 ] *@i ±i tz:* A~$~~ :EJ.tf_tJ£ iR JJiJ bt s18 ,~, 
~~A~~*~· ~~~~~~~mm~ffi~~m 
~btsm~~~A~m~mr*bt~. mm~*a 
*bt~1~Hf1m!E tJ, P-J, :#aJlttJ, 51 ffl~A~ *r 
]:lo 

[0032] tl~ iJII f*~IL 104tlHJJ5 ,rJrJ£bts18 ,~,, 11Jfl 5E 
mJ£~xms~wm~m~~x~w. iJ,~~~£ 
ffi~xmsm~. ~~. mJ£btsm~~mJ£~x 
~ffl~ttmJ£~xmsm~ffl~MoA~~. ffi~ 
iJllf*~IL 104tlHJJ5i~i-asi9'JJiJ~li'.103,rJriRJJiJ~His{] 
btsm~. ~5E~~xms~wm~m~~x~ 
1li5, ~1Jtlz1A5bts18 ,~,"aa ai4 f engl", 11Jfl5Ei~bts18 
,~31$B{]~X~tli5~"iphone", ~~~i~bts18,~,~ 
~~X~ffl~~M~~~A~Xffisffl~. iJ,~~ 
~~~xmsm~~~~~£ffi, ~~. ~btsm 
~~~~x~ffl~tt~~xmsm~ffl~Mo 

[0033] a.r1t, ~X~1JJ5~~ A1*s{]~X-iAJ, 
~IJ"iphone"~, rm~Xi-frs~tli5~i~A1*s{]~x• 
iAJ,rJrx1 $B{]i-as~tli5, ~IJ"iphone" ,rJrx1 filZB{]i-as~ 
1li5, ~tti-as~llR~li'.101,rJr~llR o 

[0034] *@i±itz:*A~$~~:EJ.t~__t;£~~~£tJr~ 
xmsm~~~A~~*~· ~~~~~~~mm 
~ffi~~~~~£ffi~xmsm~~~A~m~m 
r*bt~. illEZ~*a*bt~~~ffi!EtJ,P-J, :#a 
JlttJ,5iffl~A~*r.rllo 

[0035] a.r1t, *bt~aJJR~~XF1"1=tl~~11ili__r, 
~mffl~~~xmsm~. ~~xms~fflfilfim 
sm~~~. tJ,~~~~~xms~fflffl~EZ~bt 
sm~. ~~~~xmsm~~~~~£ffi, ~~ 
±-fu:t:2r'1U 7 ~Xi-frstl~ s{]1Jt\tl 0 

[0036] 1xm±-&, 1t~iJ11t*W:~1 s{]~~~IzJsJ'Ak 
ff~i::;f &r I 1t s{] 0 A1*±-t11, i-as~llR~li'.101 ~llR 
mP~ttms*~~I•A~ms~ffl: ~x~&r 
~11102,u&r ,rJrJ£i-as~1i'Ak~~~xi-as~1i: 

file:///C:/pdf/N048471090US04/MTCN103632668.htm 

Patent Order MT 

[0025] skilled in the art should be able to 
understand the way the acquired speech data is 
only an example, other existing or future way to 
obtain voice data that may occur as applicable to 
the present invention, it should be included in the 
present invention Within the scope of protection, 
and in this way is incorporated herein by 
reference. 

[0026] English judging means 102 judges whether 
the data is the voice English voice data. In 
particular, the English voice collecting judging 
means 102 by means of input speech data 
according to the voice acquisition unit 101 
acquired the user, for example, by matching 
acoustic models, etc., it is determined whether or 
not the voice data is voice data in English. 

[0027] skilled in the art should be able to 
understand the judgment of the English way of 
example only voice data, other available data to 
determine the English voice mode or may occur in 
the future as applicable to the present invention, it 
should also be included Within the scope of the 
present invention and hereby incorporated herein 
by reference. 

[0028] Speech recognition device 103 when the 
speech data is English voice data, according to 
Chinese voice message, the English voice data to 
voice recognition processing, in order to obtain the 
English voice data corresponding pronunciation 
information. Specifically, when the English 
judgment means 102 judges that the voice data is 
English voice data, the voice recognition device 
103 according to Chinese voice information, such 
as Chinese vowel sound information, the English 
voice data for speech recognition processing, for 
example, when the judgment means judges that 
the English When the voice data into English voice 
data, the voice recognition device 103 uses all 
possible Chinese vowel sound information to 
identify the English voice data, voice data to 
determine if the English pronunciation information. 

[0029] For example, the user interacts with the 
voice collecting device, voice data input word 
"iphone", a voice interface device 101 to get the 
application by calling the voice collecting 
apparatus is provided (API), to obtain the voice 
Data "iphone"; then judging means 102 English 
acoustic models using matching methods to 
determine if the voice data is the English voice 
data; subsequently, the voice recognition device 
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i-asiJUJU ~I 103 3 ,rJrJ£i-as~1As 7'9~Jti-as~ 
w. ~ffl~Jtmsm~. ~mJ£~Jtms~fflfilff 
msm~~~. ~~~~mJ£~Jtms~fflffl~@ 
s{] btsi§ ,~,; tl~ iJII f*~IL 104tlHAs ?JTJ£bts1§ 
~. ~~mJ£~Jtms~wm~m~~Jt~w. ~ 
$~~~~-~~~~ml -~ ~~~~~6~ 
)G::Jl.9-)<.JC,l)y[ ~_,x_ l;p s 'I~.'.=!'!.' AT' r;r ~lX. s li=i ,~,-J 

mJ£~Jt~ffl~ttmJ£~Jtmsm~ffl~M.a 
lit, *@i±itz:* A~ $:fJ.t~"=ff ~i" 1iJIHl~ iJII f* W: 
41~~~I*~~~~filffffis~ffl~~~,~ 
Jtffis~ffl~~~,~Jtms~ffl~m~~~&~ 
Jti-astl~s{]J!iL~!!tJr, 1L~i~tl~iJllf*W:41 
at1-ltat i'sJ P-J f~ Jt~~ i-as~1As. 

[0037] 1Jtm±-&, i-asiRJJiJ ~11103 3 ,rJrJ£i-as~1i 
7'9~Jtms~ffl. ~w•~m~m~m~~Jtms 
m~. ~mJ£~Jtms~fflfilffmsm~~~. ~ 
~~~mJ£~Jtms~fflffl~m~•~btsm~. 
A~~. 3~~Jt~~~1r.1~~~ms~~~11 
101,rJr~~s{]i-as~1As7'9~Jti-as~1As, i-asiRJJiJ 
~111 o3*ffl • iAJtl~,rJrx-t ms{]~ Jti-as1§ ,~,, 
~IJ"aaai4 f engl"~, x1 ,rJr;£~Jti-as~1Asfilffi-as 
m~~~. ~~~~~~~. *mm~m~~~Jt 
~~~m~. ~~~Jtms~fflfilff~~~~. ~ 
~~~mJ£~Jtms~fflffl~m~•~btsm~. 

[0038] a.ut, i~• iAJ;J;t~ ~1'¥fi1~*;• iAJ,rJrx1 m 
s{] ~ Jt i-e'rsi§ ,~,, i,~ • i,Aj tl~ m ~ 1iI r tl~ iJII f* W: 
41 ~, ~~1irr ~i~tl~iJllf*W:41 ~ttixxJf4t;t§3! 
tis{]~ - 1J -w: 4 ~ . 

[0039] 1Jtm±-&, i-asiRJJiJ ~11103 3 ,rJrJ£i-as~1i 
7'9~Jtms~ffl. ~ffl*~m~m~m~~Jtms 
m~. ~mJ£~Jtms~fflfilffmsm~~~. ~ 
~~~mJ£~Jtms~fflffl~@~*~btsm~. 
A~~. 3~~Jt~~~1r.1~~~ms~~~11 
101,rJr~~s{]i-as~1As7'9~Jti-as~1As, i-asiRJJiJ 
~11103tlHAs*~tl~,rJrx1 ms{]~ Jti-as11§ ,~,, ~IJ 
=+A~~Jt*~m~m~~Jtmsm~. ~* 
~"a"x1$B{]~Jti-as11§,~,"aa eil'\ *~"b"x1$B{] 
~Jti-as11§,~,"b i4'\ *~"c"x1@s{]~Jti-as11§,~,"s 
ei4"~, x1i~~Jti-as~1Asfilffi-asiRJJiJ ~:fJ., ~ 
~~~~~Jtms~fflffl~@~*~btsm~. 

[00401 1Jtm±-&, i-asiRJJiJ ~111 o3x1r ~x,u ~~ 
1r.1~~~7'9~Jtms~ffl7'9ffis~ffl. ~~*ffl 
•~m~m~m~~Jtmsm~. ~~~Jtms~ 
1Asfilffi-asiRJJiJ ~:fJ., 3 i~i-asiRJJiJ ~111 o3*ffl 
•~m~~~m~ffi~~Jtms~ffl~btsm~ 
~. M*ffl*~m~m~m~~Jtmsm~. ~~ 
~Jtms~fflfilffmsm~~~. ~~~~~~Jt 
ms~fflffl~@~*~btsm~.ffl~~. ~ms 
iRJJiJ~li'.103fil m ~ 1,it~*ffl *~tl~?JTX1 @s{] ~ 
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103 uses all possible Chinese vowel sound 
information, the English voice data "iphone" forced 
alignment, determine the English voice data 
"iphone" pronunciation information "aa ai4 f engl". 
Here, aa, ai4, f, engl and other information that is 
Chinese vowel sound, which indicates that the 
vowel digital information corresponding to the 
tone. The skilled in the art will appreciate that in 
this, Chinese vowel sound and tonal 
representation of information are examples only, 
and not to deal with the present invention, any 
restrictions. 

[0030] Preferably, the speech recognition device 
103 may be based on word models corresponding 
to speech information in Chinese, or Chinese letter 
model corresponding to the voice message, the 
English voice data for voice recognition 
processing, in order to obtain the English voice 
data corresponding word pronunciation 
information, or to pronounce the letter information. 
For example, for "iphone", if the user enters a 
voice collection device for "iphone", the words 
read by a voice recognition device 103 to 
determine the corresponding voice information 
indicating the use of Chinese pronunciation 
information "aa ai4 f engl"; if the user input voice 
collecting means is read by the letter "iphone", i.e., 
"1, p, h, ?, n, e", the speech recognition apparatus 
103 determines the corresponding voice 
information expressed in Chinese pronunciation 
information "aa ai4 p i4ei2 ch oo oul ee enl ii i4,,. 

[0031] skilled in the art should be able to 
understand the way information is the identification 
pronunciation of example only, other available 
information the way for future identification 
pronunciation or may occur as applicable to the 
present invention, it should be included in the 
present invention Within the scope of protection, 
and in this way is incorporated herein by 
reference. 

[0032] Model training apparatus 104 according to 
the pronunciation information, determine the 
English voice data corresponding English data, to 
establish or update the English speech model, 
wherein the pronunciation information of the data 
by the English Chinese voice information is 
mapped. Specifically, the model is based on 103 
training device 104 recognizes the voice 
recognition unit pronunciation information, 
determined that the English voice data 
corresponding English data, such as "aa ai4 f 
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tr'E.:ft.J~ § vc+ 'z---+.-l--"tr'E.:ft.*lrt5'.~-tt;'I~ 'E.:ft. 'P i;:rlJ hi-.. 
_,x_ l;p s I r=i ,~,, A'.J l~~_,x_ l;p s >,.)(1/r'l )Z[ 1Tlr=i s 1-/,.71~ '.X-1.: 

:i=J., 3i~i-asiRJJiJ~I 1 o3*ffl '=f=-BJ:1t~x~tiRJJiJ 
ffi~~xms~ffl~~sm~~. M*m•~m~ 
m~m~~xmsm~, ~~~xms~fflfilffm 
sm~~~. ~~~~~~xms~fflffl~m~• 
~~sm~.a~, ~~*m•~m~~~~~* 
ffl'=f=-BJ:ffi~m~m~~xmsm~, ~~~xms 
~1Asfilffi-asiRJJiJ~:fJ., PJ'~~i~tl~iJllf*W:~1 
~~W:~~. ~PJ'~$$#ffifilffWffi. 

[0041] fJHZD, x1ri-frs~llX~H 101 ?Jr~llXB~i-frs 
~tAs"iphone", ~X*Ll &r~li'.102*Ll 1$Ti~i-frs~ 
1As"iphone"19~Xi-frs~1As, i-asiRJJiJ~li'.1031,it~ 
*m•~m~m~m~~xmsm~, ~~~xm 
s~fflfilffmsm~~~. ~x~m~ffi~~xm 
s~tli5B~~s11L~,; ~Fo, i~i-frs~llX~li'.101 M 
*ffl'=f=-BJ:ffi~m~m~~xmsm~, ~~~xm 
s~fflfilffffism~~~. ~~~~~xms~ffl 
;f§x1$B~'=f=-HJ:~s11L~,"aa ai4 p i4 ei2ch oo oul ee 
enl ii i4", JJ!LlPJ' ~oi~i-as~llX~li'.101 J=iJr~llXB~i-as 
~1As19~'=f=-HJ:i~B~"iphone", ep, "1, p, h, o, 

[0044] a~fjtm~Mfffylj ~, i~tl~iJllf*W:~1 ~'§ 
1§1Jt~J!J'=Jr~IL(*?F ffi). i~tl~!l!tJr~lr.fJtit J=iJr 
~~x~wm~m~~xms~wam~ms~ffl 
~~ffi~~~; ~wm~ffi~~~. *~~m~m 
s~ffl~~;m~, ~~m~~x~ffl~ffi$ffi: 
~wm~••m, !l!ffim~~xmsm~.A~ 
~. 3A;ffl?~Mffis*~~li'.-Affis~ffl, 
~~. $~fflPm•A~~xms~ffl19ffl~~~ 
Xi-frs~1h5, i-as~llX~li'.101 ~llX i~A;ffl?. 
A~*;ms~ffl: ~x~&r~1r.1~~&r~*; 
'E. :ft. *lr -¼:5'. :,_f__, --+.-P tr 'E. :ft. *lr -¼:5'. 1<,t:, r==: 'E. :ft. ' p i;:r I' I ;J;r W 
l;p S :,;)( 1/r'l /~ ~ _,x_ l;p S :,;)( 1/r'l ; r'Jtt J l=I , l;p S 1,/\ .71 ~ ~ -1=1. 

103tlHAs ~ xi-as1§ ,~,, x1i~*;~xi-as~1Asfil 
ffmsm~~~. ~~~~~*;~xms~fflffl 
~m~~sm~, a~, ~r~$~fflP•A~19 
;f§ ~ e~~xi-as~1As, l!!Jlt, i~i-asiRJJiJ~I 103 
m~~~~r~$~fflP•A~~xms~wm~ 
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engl", determining the pronunciation information 
corresponding English data based on 
pronunciation information the "iphone", then the 
mapping of the English pronunciation information 
and data stored in the English speech model, in 
order to achieve the establishment or update 
English voice model, wherein the information 
associated with the English pronunciation of the 
Chinese voice information data by phase 
mappings. 

[0033] In this case, the English data is a particular 
English word, such as "iphone" and so on, but the 
English voice data for specific English word 
corresponding to the voice data, such as the 
"iphone" corresponding to the voice data, The 
acquisition means 101 acquire voice. 

[0034] skilled in the art should be understood that 
the above to create or update the way of example 
only English voice model, or other existing way to 
create or update the English voice model may 
arise in the future as applicable to the present 
invention, It should also be included within the 
scope of the present invention and hereby 
incorporated herein by reference. 

[0035] In this case, the present invention is in the 
original Chinese acoustic model based on the 
similarity of Chinese voice information, data on the 
English voice for voice recognition processing to 
obtain the English voice data corresponding 
pronunciation information, to achieve create or 
update English voice model, effectively control the 
size of the English voice model. 

[0036] Preferably, between each device model 
training apparatus 1 is continued work. 
Specifically, the voice acquisition means 101 
acquires the user through voice data acquisition 
device voice input; if the English judgment means 
102 judges that the voice data is English voice 
data; a voice recognition device 103 when the 
speech data is English voice data, according to 
Chinese Speech information on the English voice 
data for voice recognition processing to obtain the 
data corresponding to the English voice 
pronunciation information; model training 
apparatus 104 according to the pronunciation 
information, determine the English voice data 
corresponding English data, to English create or 
update a speech model, wherein the pronunciation 
information and data through the English voice 
information is mapped to the Chinese. In this case, 
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$B{]bts11L~J§ ~~;t§1~: ttlf, tl~iJllf*~IL 
1~~ffl~$~ffl~~ffl~~btsm~, ~~~$ 
~~xms~wm~m~ffl~~~x~ffl: ffi~£ 
ffi~I~tt~ffl~~~x~wm~m~~xms~ 
wa~ms~ffl~~ffi~~~; ~lf, ~ffi~£ffi 
~li'.M~ffl~~Xffis~ffl~ffi~~~. #~~~ 
ms~ffl~~;m~, ~~~~x~ffl~ffi$ffi, 
~~~ffi~~~~~~*;ms~ffl~~;m~, 
~~~~x~ffl~ffi$ffi: ~ffi~£ffi~li'.M~~ 
~X~ffl&~~m~--ffi~A~~Xffisffi~ 
~. ~~~~~~Xffisffi~~£ffi. 

[0045] 1Jtm±-fu, i~tl~iJllf*W:41 ~'§1§~1AHJVlR 
~IL(*?Fffi)5f□ -'¥LJGiJllf*~I(*?Fffi). i~~tAHJVlR 
~1r.~m~ffi~~~*~~~~;~m, ~m~~ 
xmsm~~m~m~~x~w~m~~xms~ 
tli5: i~-'¥LJGiJllf*~ItlHJJ5,rJr~~X~tli5~?Jr~~X 
ms~ffl~~M~~. ~~~£ffi~m~~xms 
~1li5;t§x1 $B{]~Xi-frs -'¥LJG. JUt±-fu, i~tl~iJllf* 
-w:41m~-w:11-~~~~;~m, ~~~~;~ 
mm*~~~x~wm~m~~xms~wa~m 
s~ffl~~ffi~~~~~ffltt~ffi, ~~ffi~~~ 
*~~~~~;~m~, ~wm~~I~~~xm 
sffi~~m~~~x~w~~~xms~ffl: ~• 
JGiJllf*~ItlHJJ5i~~X~tli5~i~~Xi-as~tJJ5B{]B~ 
M~~. ~~~Xffis~fflffi~-~~Xffis-'¥L 
JG, ~~~~~~Xffis-'¥LJG~~~~£ffi. 

[0046] £1itm±-fu, i~-'¥LJGi)llf*~ItlHJJ5?Jr~~x~ 
w~m~~xms~ffl~~M~~. *mffimtt• 
~~. ~~~£ffim~~xms-'¥LJG.~~~. ~ 
-'¥LJGiJllf*~ItlHJJ5i~~X~tli5~i~~Xi-as~tJJ5B{] 
~M~~. ~~~x~fflffi~-~Xffis-'¥LJG, M 
~~~tt~~~xbtsm~m~m~~xms-'¥LJG 
~m~~~~~~~~xms-'¥LJG, ~ma~x~ 
ffl~~~. ~~~tt;, M~~~~m~~~~~ 
filfiffiffitt•, ~~~~~~Xffis-'¥LJG~~~~ 
£ffi.a~, m~~xms-'¥LJG'§M~m~~xbt 
sm~, ~~XF~~~~m~m~~~bts-'¥L 
JG, ~o"s"~ "ei4"~~XF~~11§,~,,rJrx1$B{]~Xi-a 
s-'¥LJG. 
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the skilled artisan will appreciate that "persistent" 
means each device model training equipment are 
constantly acquire voice data and establish 
judgment English voice data recognition 
processing and English voice English voice data 
model or updating until the model training device 1 
in a long time I stop getting voice data. 

[0037] Preferably, the speech recognition device 
103 when the speech data is English voice data, 
according to the word model corresponding to the 
Chinese voice message, the English voice data to 
voice recognition processing to obtain the English 
and speech data corresponding word 
pronunciation information. Specifically, when the 
English voice judging means 102 determines 
device 101 acquired by the speech data acquired 
for the English voice data, the voice recognition 
device 103 using the word model corresponding to 
the Chinese voice message, such as "aaai4 f 
engl", etc., on the English voice data for voice 
recognition processing, such as forced alignment 
treatment, using all possible Chinese vowel sound 
information, the mandatory English speech data 
aligned to obtain the corresponding English voice 
data word pronunciation information. 

[0038] In this case, the word model stored in a 
large number of words corresponding to the 
Chinese voice message, the word model in the 
model training device 1, or in a third party through 
a network connected with the model training 
device 1 devices. 

[0039] Preferably, the speech recognition device 
103 when the speech data is English voice data, 
based on the letter corresponding to the Chinese 
model of voice information, data on the English 
voice for voice recognition processing to obtain the 
English and Voice data information corresponding 
letter sounds. Specifically, when the English voice 
judging means 102 determines device 101 
acquired by the speech data acquired for the 
English voice data, the voice recognition device 
103 according to the letter corresponding to the 
Chinese model of voice information, such as 
twenty-six the letters corresponding to the Chinese 
pronunciation information, such as the letter "a" 
corresponding to the Chinese voice message "aa 
eil", the letter "b" corresponding Chinese voice 
message "b i4", the letter "c" corresponding to the 
Chinese voice messages "s ei4" and so on, the 
English voice Data for voice recognition 
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[0048] a.r1t, * bt S}j x-t t±:1 JJi'iJl:l~*rt»!5E ,~ 11t s{]~ 
xms~ffl, ~~~xms~fflR~x~fflffi~~ 
Xi-frs -'¥L5G, :#x1i~~Xi-frs-'¥L5G::;f&rffujjifriJII 
~. ~J1t-WmH~~xms~ffl~btsm~~m 
11JfltL 

[0049l ~27F t±:1 itui * bt S)j-~1Jtm~Mff {JU s{] m r 
i=r .:r. rh tr 'li.ft J~ § ~ 'II /,j, ---&-- 'li.ft-J:-1+ 'ffrl r'rl-t '11- Ix - .err,. ~ J T _,x_ lr=i s ,a,~, 1' ~;idR:_,x_ ir=i s ,,~.'.=!'!. J:J'J 1'.:Z. -m-?F ,~, 

~o i~tl~iJllf*W:41~1Q,t§Ff~U~llR~li'.205~ ff 
~U11Jfl5E~I2065¥□ 11§ .1!Ht1~~1r.201 o ~ r ~m~ ~2 
x-t i~ 1Jtm~ Mff {JU* fr w tffi m j£: ~ 1i±-t11, i-a s ~ llR~ 
li'.201 ~llRffl? imtti-as*~~li'.$tuAB{]i-as~ 
ffl: ~x~&r~1r.2~~&rmj£ms~ffl~~~~ 
xi-as~1As: i-asiRJJiJ ~1r.203 3 .rJrj£i-as~1As ~ 
---&--~.ft~fil filfilrhtr~.ft~§ ~~~---&--~ 
~_,x_l;p S:,,.)(1/p, 'll'<1/r'JT_,x_l;p s·,p,~,, A'JrJl~~_,x._.l;p 

s~fflJ1tfrmsm~~~. ~~~~mj£~xms 
~1h5 ;{;'§ x1 $ s{] bts{§ ,~,; tl~ iJII f*~IL204tlHAs ?Jr 
j£btsm~, ~5Emj£~xms~wm~m~~x 
~w, ~~~~£ffi~xmsm~, ~~. mj£bt 
sm~~mj£~x~fflimttmj£~xmsm~ffl~ 
~'j; Ff~lj~JlR~li'.205~}lR,P)rj£ffl,P ~ § ti$ffl$tu 
A~•~msrt:~: rt:~~5E~1r.2oo~fflmj£~ 
xmsm~, ~5E~mj£•~msrt:~ffl~m~~ 
x*t4rt:~u; 11§ .~-ti1~~1r.201~~~ .rJrj£~x*t4 
ff~ffl~m~m~m*~mj£ffl?o~~. ms~ 
llR~li'.201 ~ ~x,u&r~1r.202~ i-asiRJJU~1r.203 
5¥Dtl~ iJII f*~lr.204~ ~ 1 ?Jr?Fx1 $~1i',;t§ l=gJ ~;t§ 
1~ , mJl:l ~ ::;f ~ *j£ , :# im tt 5 I ffl s{] 1J A iQ, 15 r 
Jl:l o 

[0050] ~~, Ff~lj~JlR~li'.205~}lR,P)rj£ffl,P ~ § 
~$ffl$tuA~-'¥L~msft:~oA~~. ffl?~~im 
tt~ffl?W:4~ms*~~I~~~. 1=E§~EZffl 
~$tuA-'¥l iAJi-asft:~U, rt:~U~llR~li'.205{JU~□imtt 
ifi/Jffl i~ffl?W:4.rJrtl1~B{]$ffll¥Ffti P (APl)~7J 
A, ~llR~ffl?~§~EZfflm$tuA~-~msrt: 
~lj 0 

[0051] Ff~U11Jfl5E~li'.206tlHAs.rJrj£~Xi-astl~, 
~5E~mj£•~msft:~ffl~$~~x*~ff~o 
A1i±-&, Ff~U11Jfl5E~li'.206tlHAsi~Ff~U~llR~li'.205 
m~llR~•~msrt:~, imttmsm~~~. ~5E 
~•~msrt:~~btsm~, *®· ~ffl~btsm 
~. a~~xmsm~~*fr~re~~. ~5E~~ 
-'¥L~msrt:~ffl~$~~x*~Ft:~o~~. ffl? 
imtt~ffl?W:4~ms*~~I~~~. $tuA7-'¥L 
iAJi-asft:~U"iphone", Ff~U~llR~li'.205{JU~oimttifi/J 
ffl i~ffl?W:4.rJrtl1~s{]$ffll¥Ffti P (APl)~7JA, 
~llR 7 i~ffl?$tuAB{]-'¥L iAJi-asft:~U"iphone": llJ!! 
m, rt:~~5E~1r.2oo~w~•~msrt: 
~U"iphone", imtti-asiRJJiJ~:fJ., 11Jfl5Ei~-'¥L iAJi-as 
Ff~U s{]bts11§ ,~,"aa ai4 f engl", J1tffi, tlHAsi~bts 
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processing, in order to obtain the English voice 
data information corresponding letter sounds. 

[0040] Preferably, the speech recognition 
apparatus 103 for English English determining 
means 102 determines that the voice data is voice 
data, priority to Chinese word models 
corresponding to speech information, the English 
voice data for voice recognition processing, when 
the the speech recognition apparatus using the 
word model 103 can not recognize the English 
pronunciation information of voice data, and then 
using the letter model corresponding to the speech 
information in Chinese, English speech data to the 
speech recognition process, to obtain the 
corresponding English voice data pronunciation 
information letters. Similarly, the speech 
recognition device 103 may be preferably used in 
Chinese letter model corresponding to the voice 
information, the English voice data for voice 
recognition processing, when the use of the voice 
recognition device 103 recognizes that the letters 
can not model speech data in English 
pronunciation information When, then using word 
models corresponding to speech information in 
Chinese, English speech data to the speech 
recognition process, to obtain the corresponding 
English voice data word pronunciation information. 
Here, the word models using priority or 
precedence letter model corresponding to the 
speech information in Chinese, English speech 
data to the speech recognition processing, the 
model may be set in advance training device 1 
may also be adjusted to be an event. 

[0041] For example, the voice data acquired by 
the speech device 101 acquired "iphone", the 
English judgment means 102 judges that the 
speech data "iphone" for the English voice data, 
the voice recognition device 103 preferentially 
uses the word model corresponding Chinese voice 
messages, the English voice data for speech 
recognition processing, but does not recognize the 
English pronunciation of voice data information; 
Subsequently, the voice acquisition means 101 
and then using the letter corresponding to the 
Chinese model of voice information, the English 
voice data for voice recognition processing, voice 
data obtained with the English pronunciation of 
letters corresponding to information "aa ai4 p i4 
ei2ch oo oul ee enl ii i4", it is understood that the 
speech data acquired by the speech device 101 is 
acquired by letter read "iphone", That is, "1, p, h, 
?, eta, e". 
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m~. a~~xmsm~~*fi~re~~. ~~~ 
i~-iAJi-frsff~Ll;t§x1 $s{]~x*t4Ff~U"iphone" o 

[0052] 11§ ,~, tt1~~1i'.207~~~ ,rJrJ£~x *t4 Ft:~u ;t§ 
~m~m~m*~mJ£ffl?o~~. 3~§~$ffl 
7'9i-as$tu A$ffl, i~11§ ,~, tt1~~1i'.207 imttifi/1 ffl i~ 
~~JJSP~ ASP~PHP~i}J~fxXJ~vt*• ~~i~~X* 
~rt:~~7'9ffis$tuA~m~~m*~~mP: 3~ 
§ timm 7'9i-as=rt~mm; i~1§ .~-t11~~1r.201im 
ttifi/Jffli~~DJSP~ ASP~PHP~i}J~fxXJ~vt*• ~~ 
~ffl~~x*~Ft:~~~~~~-~~$~~~~ 
EE -ts l±f:~' ' R=l ' 7K1JEh~Eri~m? o 

[0053] 1Jtm±-&, i~ § timm 7'9i-as$tuAEZffl: ~ 
~, i~1§ .~-t11~~1r.201~~?JTJ£~x*t4rt:~Ht19 
ffis$tuA~m~~m*~mJ£ffl?o~~. 3~§ 
~EZffl7'9ffis$tuAEZffl, ffl?imtt~ffl?~4~m 
s*~~li'.~~~. ams$tuAEZffl~$tuA7•~ 
it'rsff~U"iphone", Ff~U~llR~li'.205fJU~Dimttifi/Jffl 
i~ffl?~4?Jrtl1~s{]$ffll¥Ffti P (APl)~7JA, ~ 
llR 7 i~ffl?$tuAs{]• iAJi-frsff~U"iphone": ~Fo, 
Ff~U:PJfl~~li'.2061!HAH~- iAJi-as Ff~U"iphone", im 
ttmsm~~~. ~~~•~msrt:~~~sm 
1::3" ·4 f I" ~-tt-,;;; --1:B-Hr. '±;t&:±L.J~ § * '-i;-+.-l--" ,~, aa 81 eng , RIIIIJ, 'll'<1/p1,~D(_ S 1a,~,, {ti~~ 

xmsm~~filfi~re~~. ~~~~•~msrt: 
~u;t§x1 $s{]~x*t4Ff~U"iphone";filrm, 11§ ,~Ji1~ 
~li'.207imttifi/Jffli~~DJSP~ ASP~PHP~i}J~[xx] 
~vt*• ~~i~~X*t4Ff~U"iphone"1i::7'9i-as$tuA 
~m~~m*~~ffl?, ~*~ffl?mff$tuAo 

[005411Jtm±-&, i~ § timm 7'9i-as=rt~mm; ~ 
~, i~tl~ iJII f*~ 41 ~iQ,teHi~~llR~IL(*?F 
t±:l)o i~ti~~llR~li'.~~,rJrJ£~x*t4Ft:~Hi::7'9,rJrJ£ 
ffl?~~~ff~, ~llR~mJ£~~ff~ffl~$~­
~~$~ti~fa*; ~~. i~11§,~-t11~~1r.201~~ 
mJ£-~~$~~~~*m*~mJ£ffl?oA~ 
~. 3~§~$ffl7'9ffis~~mm. rt:~~~~li'. 
2oo~ffl~~xmsm~. ~~~~•~msrt:~ 
ffl~EZ~~x*~Ft:~: ~~~llR~li'.~ffl~Ff~ 
~~~1r.2oom~~~~x*~Ft:~. ~~~x* 
~rt:~~19~ffl?~~~rt:~. filfi~re~~. ~ 
llR~~~~Ff~ffl~$~-~~$~~~~*: ~ 
J§, 11§,~Ji1~~1i'.207imttifi/Jffli~~DJSP~ ASP~ 
PHP~i}J~fxXJ~vt*• ~~i~-~~$~ti~fa*tl 
l.:H:~, , R=l , 
h~Eri~m? o 

[0055] fJU~D, 3i~§1i$ffl7'9i-frsti~$ffl, ffl? 
imtt~mP~4~ms*~~li'.~~~. ams$tu 
A$ffl ~$tuA 7. iAJi-frsff~U"iphone", Ff~U~llR 
~li'.2051JU~Dimttifi/Jffli~ffl?~4?Jrtl1~s{]$ffll¥ 
Ffti P (APl)~7JA, ~llR 7 i~ffl?$tuAs{]• iAJi-as 
Ff~U"iphone": ~Fo, Ff~U:PJfl~~li'.2061!HAH~- iAJ 
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[0042] More preferably, the speech recognition 
apparatus 103 word models respectively 
corresponding to the voice information Chinese, 
Chinese letter model corresponding to the voice 
message, the English voice data for voice 
recognition processing, voice recognition 
processing for respectively The results obtained 
for scoring, scoring higher pronunciation 
information to determine that the English 
pronunciation of voice data information. 

[0043] In this case, since the user when entering 
the English word sometimes word by word and by 
letter read read sometimes, the present invention 
requires the identification of each English word, 
use a similar word model corresponding Chinese 
voice messages, letters, correspondence model 
The Chinese voice information to determine its 
corresponding pronunciation information, improve 
the accuracy of speech recognition. 

[0044] In a preferred embodiment, the apparatus 
further includes a model training model updating 
means (not shown). The statistical model updating 
means of said data corresponding to the English 
English number of occurrences of the voice data in 
the speech data; according to the number of 
occurrences, and the amount of data combined 
with the voice message, the probability of 
determining the data value of the English; based 
on the probability value, updating the English 
voice model. In particular, when a large number of 
user input via voice speech data acquisition 
device, wherein a plurality of the English voice 
data input by the user to the same English voice 
data, the voice acquisition means 101 acquires the 
number of users of a large number of input voice 
data; English judging means 102 Analyzing the 
bulk voice data into English voice data; then, a 
voice recognition device 103 according to Chinese 
voice message, the voice data of a large number 
of English speech recognition processing, in order 
to obtain the large number of English speech data 
corresponding pronunciation information, in this 
case, since The plurality of user inputs to the 
same English voice data, therefore, the English 
voice data on the plurality of user input of the 
voice recognition device 103 to obtain information 
corresponding to the same or similar 
pronunciation; then, based on the model training 
device 104 a plurality of the same or similar 
pronunciation information, identify same English 
voice data of the plurality of data corresponding 
English; model updating means statistical data of 
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i-asf'f~U"iphone", im:tti-asiJ~JJiJ~:fJ., :PJfl5Ei~-'¥L 
iAJi-asf'f~Us{]bts11§,~,"aa ai4 f engl", :ittmL itH@ 
' ' t& ~ p-- "=' -fr:' ' - ' 'li ~ -J:-i+Cffrl rh ~* /,~ rrr iffi;::t 71c ',/c,J 
T~D<.sr§ }~,, {ti~~Xir:::1s'1~.'.=l'!. T )Z[1TIL'±fc'lu"§:TPj' 

~tE~~•~msf'f~ffl~@~~x*~Ff~" 
iphone";:ittrm, ti~~llR~li'.itHJJ5i~Jf~U:PJfl5E~li'. 
2oom~tE~~x*~Ff~, ~~~x*~Ff 
~lj"iphone"1i::7'9i~ffl? B{]~i,1!JJf~lj, :ittff [2__[Jfc~ 
~. ~llR~~~~Ff~ffl~@~-~~$~~~~ 
~; ~}§, 11§,~Ji1~~1i'.207im:i1ifi/Jffli~~DJSP~ 
ASP~PHP~i}J~[xx]~vz:*, ~~~i,~~X*t4Ff 
~U"iphone";t§x1 $ s,g-~ ~$~ti~~a ~tl1~~i~ 
ffl?, 1~i~ffl? 1xiJJ{L 

[00561 1! 1xm±-&, Ff~U~llR~1r.205~llR?JrJ£ffl P 
7'9§~mm•A~*~ffisf'f~: ~~. mJ£Ff~ 
~tE~1r.2oo~wmJ£~xmsm~, ~tE~mJ£ 
*~ffisf'f~ffl~@~~x*~Ff~.A~~. ffl 
?~~imtt~ffl?~4~ffis*~~li'.~~~. a 
§ 1i$ffl ~-A*~i-asf'f~U, Jf~U~llR~li'.205 
~~imttWffl~ffl?~4mm*~@ffl~Ff~P 
(APl)~7JA, ~llRi~ffl? 19 § 1i$ffl,rJr.AB{]*~ 
ffisf'f~: ~Fo, Ff~~tE~1r.2oo~ffl~Ff~~ 
llR~li'.205,rJr~JlRs{]*~i-asf'f~U, im:tti-asiJrnU 
~~. ~tE~*~ffisf'f~~btsm~, :Jttrm, ~ 
ffl~btsm~, a~~xmsm~~:Jttff~re~ 
~. ~tE~~*~ffisf'f~ffl~@~~x*~Ff 
~.~~. ffl?im:i1~ffl?~4~ffis*~~li'.~ 
----'----,c; ~). 7,--'-c,J:il 'li ~ t'z7tri''1 h " 5c--'=L, -tlfv, j 'r 0r ir:::1 s rf'7 ~ ~ P~ ~ o~ n ~ e , 
Ff ~lj~JlR~li'.205{Jlj ~Dim:iiifi/Jffl i~ffl? ~ 4 ?Jrtl1~ 
s{]@fflf¥Ffti P (APl)~7JA, ~llR 7 i~ffl?.AB{] 
*~i-frs Jf~U"1 ~ P~ h~ o~ n~ e"; ~Fo, Jf~U:PJfl5E 
~li'.2061IHJJ5i~*~i-frsff~LJ"1 ~ P~ h~ o~ n~ 
~. im:ttmsm~~~. ~tE~*~ffisf'f~~bt 
s11§,~,"aa ai4 p i4 ei2 ch oo oul ee enl ii i4",:ittrm, 
i'IHJJ5i~bts1§ ,~,,ftl,~~Xi-frstl~ ~:ittff ~Wc~ 
~. ~tE~~*~ffisf'f~ffl~@~~x*~Ff 
~lj"iphone". 

[0057] ;t§1~±-fu, 11§ ,~JI1~~1i'.207~~~i~~x*t4 
Ff~ffl~m~m~m*~mJ£mP.~~~. 3~ 
§ 1i$ffl 7'9i-as.A$ffl, i~11§ ,~JI1~~1i'.207im 
:i1ifi/Jffli~~DJSP~ ASP~PHP~i}J~[xx]~vz:*, ~~ 
i~~X*t4Ff~lj"iphone"1i::7'9i-as.A1~miAJ~tl 
*~~ffl?, ~*~ffl?m~-A: 3~§~$ffl 
7'9ffis~~$ffl: ~~~llR~li'.~ffl~Ff~~tE~ 
1r.2oom~tE~~x*~Ff~, ~~~x*~Ff 
~lj"iphone"1i::7'9i~ffl? s,g~i,1!JJf~lj, :ittff ~Wc~ 
~. ~llR~~~~Ff~ffl~@~-~~$~~~~ 
~; ~}§, 11§,~Ji1~~1i'.207im:i1ifi/Jffli~~DJSP~ 
ASP~PHP~i}J~[xx]~vz:*, ~~~i,~~X*t4Ff 
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the same English voice data corresponding to the 
number of occurrences of English in the speech 
data; then, The model updating means then 
according to the number of occurrences of the 
English voice data, combined with the amount of 
information of the voice data, to determine the 
probability that the value of the English data, such 
as the emergence of a large number of voice data 
divided by the amount of information, access to 
the English data The probability value; the model 
data updating means then the English and the 
corresponding probability values are stored in the 
English speech model in order to achieve the 
English voice model update. 

[0045] Preferably, the apparatus 1 further 
comprises a model training data extracting means 
(not shown) and the unit training device (not 
shown). The data extracting means when the 
number of occurrences is greater than a 
predetermined threshold amount, the English data 
and extract the data from the English voice 
English voice model; the unit training apparatus 
according to the English and the English voice 
data mapping data relationship, create or update 
data with the corresponding English voice English 
voice unit. Specifically, the model training device 1 
may set a predetermined threshold amount, the 
predetermined threshold amount used to 
determine the English data corresponding English 
voice data the number of occurrences in the 
speech data exceeds this value, when the number 
of occurrences is greater than the predetermined 
When the threshold number, data extraction 
means extracts the data associated with the 
English voice English voice data from the English 
model; the unit training device mapping relation to 
the English voice data based on the English data, 
create a new unit for the English voice English 
voice data in order to achieve the English phonetic 
units built or updated. 

[0046] More preferably, the unit training device 
data according to the mapping relation between 
the English and the English voice data, using 
interpolation method, create or update the English 
voice unit. Specifically, the unit training device 
mappings between data based on the English, and 
the English voice data, a new English voice unit 
data for the English, then by the model parameters 
such as Chinese pronunciation information 
corresponding Chinese phonetic units copied to 
the English speech unit, and then on the English 
data alignment, obtain statistics, and then with the 
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~U"iphone";t§x1 $s{J~~~$~ti~fa5IHI1~~i~ 
ffl?, 1~i~ffl? 1xiJJ{L 

[0058] ft.rlt, *bts,}j~PJ £5i-asiRJJU;t§fair, xff 
ffl?~~*~&~•~m#~A·A~Xffisff 
~u, :rtfr 7 m P s{] 11m 1*~~ 0 

[0059] ~3~ t±:litHAs*btS}j 55~~~ffiJB{]ffl r~r 
~ Xi-frs1§ ,~, i)II f*~Xi-frstl~ s{]~~titt¥ ~ 0 

[0060] ft:ti7#JS301 ~, tl~iJilf*W:~1 $t!1Rffl?im 
Mffis*~~I•A~ffis~ffloA~~. ffl?~ 
*;fflP±mtt£5ffis*~~I~~~. •A7ffis 
~1,®, ft:ti7#JS301 ~. tl~iJllf*W:~1imttifi/Jffli~ 
i-as*~~I?Jrtl1~B{]$fflf¥ffti P (API), $t!1Ri~ 
fflP~*;mP•A~ms~ffl: ~~. fflP~* 
;mP±mtt£5ffis*~~I~~~. •A7ffis~ 
ffl, *~~ms~ffl~Ams~fflW~, ft:ti7• 
S301 ~, tl~iJllf*W:~1 imttifi/Jffl i~i-as~1,®$,r)T 
tt1~B{]$fflf¥ffti P (API), JJ_ i~i-frs~1As$ ~$t!IR 
ffl?~*;ffl?.AB{]i-as~1Aso 

[0061] *@i±itz:*A~ $~~:EJ.t~ __ b£$t!IR i-as~1As 
~~A~~*~' ~~~~~~~mPJ~t±:1~~$t 
!IRffis~ffl~~A~PJ~fflr*btS}j, ~m~*ft 
*btS}j{~HPm!E ~ P-J, #ft.rlt~ 51 ffl~A~ *r 
]:lo 

[0062] ft:ti7#JS302~, tl~iJllf*W:~1,U&r,rJrJ£i-a 
s~tAs'Ak~~~Xi-frs~tAs O A1*±-t11, ft:ti7#JS302 
~, tl~iJllf*W:~HIHAsft:ti7#JS301 ~ ,rJr$t!IRB{]ffl 
P±mttms*~~I•A~ffis~ffl, ~~±mtt~ 
~m~~re~~A, ~&r~ms~ffl'Ak~~~xm 
s~1h5o 

[0063] *@i±itz:*A~$~~:EJ.t~__t;£*U&r~xi-as 
~ffl~~A~~*~' ~~~~~~~mPJ~t±:1~ 
~~&r~xms~ffl~~A~PJ~fflr*bts,}j, ~ 
$~ *ft*bts,}j{~Hf1m!E ~ P-J, #ft.rlt~ 51 ffl~A 
~*r.rllo 

[0064] ft:ti7#JS303~, tl~iJllf*W:~13,rJrJ£i-as 
~w~~xms~ffl, ~w~xmsm~, ~mJ£ 
~xms~fflfilffmsm~~~. ~$t~£5mJ£~ 
Xffis~fflffl~EI~btsm~oA~~. 3ft:ti7• 
S302~, tl~iJllf*W:~1,u&ri~i-frs~tAs~~Xi-fr 
s~tAs, ft:ti7#JS303~, tl~iJllf*W:~HIHAs~X 
~~~~ ~D~~~~m~~ ~~-~~~~fil 
l;p S li=i ,~,, Y- T _,x._F s>J '-'r li=i ,~,, A'.J 1,~~_,x._ l;p S :,,.)(1/r'l 

filffi-asiRJJiJ ~:fJ., fJU ~D, 3 ft:ti7 #1S302 ~, tl~ 
iJllf*W:~1,u&ri~i-frs~tAs~~Xi-frs~tAsSt, ft 
:ti7#JS303~, tl~iJllf*W:~1 *ffl?Jr~PJ~~s{] ~X 
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parameters of the copy obtained by interpolating 
calculations to achieve the establishment or 
update the English voice unit. Here, the Chinese 
pronunciation for each speech unit includes 
Chinese information, such as Chinese initial or 
final information established pronunciation unit, 
such as "s", "ei4" and other Chinese vowel sound 
information corresponding Chinese phonetic units. 

[0047] More preferably, the model training 
apparatus 1 further comprises a unit updating 
means (not shown). The unit updating means 
according to the English voice data and voice data 
corresponding to the English pronunciation 
information, updating the English voice unit. 
Specifically, after the unit training device a new 
English voice unit data is in English, means 
constantly updating means according to the 
English voice user input data, and 103 recognized 
by the voice recognition device obtained with the 
English voice data corresponding pronunciation 
information training the English voice unit. 

[0048] In this case, the present invention is greater 
than a predetermined threshold value appears 
here in English, voice data, voice and data for 
English and English New English voice unit data, 
and the English phonetic units constantly training 
to further enhance The accuracy of the English 
pronunciation of voice data information. 

[0049] Figure 2 shows a schematic diagram of the 
device based on the Chinese model of voice 
information in accordance with English voice 
training example for a preferred embodiment of 
the present invention. The model training 
apparatus 1 further comprises a sequence 
acquisition means 205, determining means 206 
and the sequence information providing apparatus 
207. Referring now to Figure 2 of this preferred 
embodiment is described in detail: specifically, the 
voice acquisition means 201 acquires voice data 
through the voice collecting user input means; 
whether the speech data judging means 202 
judges English English speech data; speech 
recognition means 203 When the voice data is 
voice data in English, according to Chinese voice 
information, data on the English voice for voice 
recognition processing, in order to obtain the 
English voice data corresponding pronunciation 
information; model training device 204 information 
based on the pronunciation, determine the English 
voice data corresponding English data, in order to 
establish or update the English voice model, 
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[0065] {JiJ~D, ffl?imi1£5i-frs*~~lf.B{]x.:!L $tu 
A 7 i-as~tAs• iAJ"iphone", ft:W#JS301 ~, :fl~ 
iJllf*W: ~1 imttifi/Jffl i~i-frs*~~li'.?JrtJH~s{]$ffl 
f¥Fftf P (API), ~llR 7 i~i-frs~tAs"iphone"; llJ!!Fo, 
ft:W#JS302~, tl~iJllf*W:~1 *ffl F1"1=tl~l21Wc 
~~A, ~~~ms~ffl~~xms~ffl: !lMFo, 
ft:W#JS303~, tl~iJllf*W:~1 *ffl,rklf PJ~~s{] ~ 
XF1w:1£J:1i ,~,, x1i~~Xi-as~1As"iphone":iJHT5.1a 
r'1Llx1Jr, 11Jfl5Ei~~Xi-as~tli5"iphone" s{]'Jxs18 ,~, 
~"aa ai4f engl" o ft.Ul, aa, ai4, L engl~ep~ 
~ XF1w:J-8J:18 ,~,,~ ~ s{]~**?Fi~w:J-BJ:18 ,~,?Jrx1 $ 
~F1Wo*~~tt*A~$~~M, ft~, ~XF1 
w:1£J:m~&F1W~*lF~~?F~, w~m~*'lx~ 
r :'t 1f 15J ~~ r'1Ll o 

[0066] 1Jtm±-fu, ft:W#JS303~, tl~iJllf*W:~1 ~ 
PJ~~w•~m~m~m~~xmsm~,~*-BJ: 
m~m~m~~xmsm~, ~~~xms~ffl* 
fiffism~~~. ~~~£5~~xms~fflffl~m 
~-~'ixsm~,~*-BJ:'lxsm~o~~. ~ 
r"iphone", ~ffl?$tuAi-as*~~lf.B{]~~- iAJ 
i~B{]"iphone", JJ!Llft:W#JS303~, tl~iJllf*W:~1 
~5E~~m~*ffl~xmsm~*?F~'ixsm~ 
~"aa ai4 fengl";~ffl?$tuAi-as*~~lf.B{]~~* 
-BJ:i~B{]"iphone", ep, "1, p, h, o, n, e", JJ!Llft 
:W#JS303~, tl~iJllf*W:~111Jfl5E~x1 $B{]*ffl ~ 
Xi-frsi§,~,*?FB{]'Jxsf§,~,~"aa ai4 pi4 ei2 ch oo 
oul ee enl iii4" o 

[0067] *~N±itt*A~ $~~:EJ.t~ __t;£i,JUJU 'ixs18 ,~, 
~~A~~*~' ~~~~~~~FoPJ~ffi~~m 
~'ixsm~~~A~PJ~fflr*'lx~, ~m~*ft 
*'lx~1~Hf1m!E ~ P-J, :#ft.ut~ 51 ffl~A~ *r 
]:lo 

[0068] ft:W#JS304~, tl~iJllf*W:~1 tlHAs,rJr;£'Jx 
sm~, ~5EmJ£~xms~wm~m~~x~ 
ffl, ~~~~£ffi~Xffisffi~, ~~. mJ£'ixs 
m~£5mJ£~x~fflimttmJ£~xmsm~ffl~ 
~1 o JUt±-fu, ft:W#JS304~, tl~iJllf*W:~HIHAs 
ft:W #JS3o3 ~ ,rJriRJJU ~1i s{] 'txs1i ,~,, 11Jfl 5E i~~x 
i-as~1As ?Jrx1 $ s{]~X~tAs, ~DtlHAs 'ixs18 ,~, "aa 
ai4 fengl", 11Jfl5Ei~'ixs18 ,~31 $B{]~X~1As 
~"iphone", ~~~i~'ixs18,~,£5i~~X~1Ji5B{]B~~1 
~~~A~Xffisffi~, ~~~~~~Xffisffi~ 
~~~~£ffi, ~~. ~'ixsm~£5~~x~fflim 
tti~~Xi-as18,~J§B~~1 o 
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wherein the pronunciation information and data 
through the English voice information is mapped to 
the Chinese; sequence acquisition means 205 
acquires the target users word voice input 
sequence applications; sequence determination 
means 206 according to the English voice model 
to determine the sequence of words 
corresponding to the English voice character 
sequence; information providing device 207 will 
provide the English character sequence 
information corresponding to the said user. 
Wherein, the voice acquisition means 201, judging 
means 202 in English, the speech recognition 
apparatus corresponding to 203 in FIG. 1 and FIG 
model training apparatus 204 same as or similar 
means, it is not mentioned here, and is 
incorporated herein by reference. 

[0050] wherein the sequence acquisition means 
205 acquires the user word voice input sequence 
of the target application. Specifically, for example, 
by the user to interact with the voice collecting 
device user device, enter the word voice in the 
target application, sequence acquisition means 
205, for example by calling the user equipment 
provided by the application program interface 
(API), etc., to obtain the user Target applications 
for the word voice input sequence. 

[0051] sequence determination means 206 
according to the English voice model to determine 
the sequence of words corresponding to the 
English speech sequence of characters. 
Specifically, the sequence determining means 206 
to obtain the sequence of words based on the 
speech unit sequence 205 acquired through voice 
recognition processing, determines the word 
sequence of speech pronunciation information, 
and then, based on the pronunciation information, 
the match query model in the English speech 
determining the word sequence corresponding to 
the English voice character sequence. For 
example, the user interacts with the voice 
collecting device user device, enter the word 
speech sequence "iphone", sequence acquisition 
means 205, for example by calling the user 
equipment provides an application program 
interface (API), etc., to get the user input word 
speech sequence "iphone"; then, the sequence 
determining means 206 according to the word 
speech sequence "iphone", through voice 
recognition processing, determines the word 
sequence of speech pronunciation information "aa 
ai4 f engl", and then, based on the pronunciation 
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[0069] i=E.rlt, ~Jt~1JJ57'9~ JUts{]~Jt- iAJ, 
~D"iphone"~, rm~Jti-as~tli57'9i~Jl1*B{]~Jt­
irl]J1Jrx1 $s{]i-as~tli5, ~D"iphone" J1Jrx1 $s{]i-as~ 
1li5, imtti-as~tllR~li'.101 J1Jr~llR o 

[0070] *@i±itz:*A~$~~:EJ.t~--b£J!iL~!!tJr~ 
Jtffisffi~~~A~19*~' ~~~~~~~mm 
~ffi~~JtiL~!!ffi~Jtmsm~~~A~m~m 
r*~~. mm~*a*~~~~m~~~. *a 
Jlt~5iffl~A~*r.rllo 

[0071] i=EJlt, *~~1=EJJR~~JtF1"1=t:l~~11tfLt, 
~mffl~~~Jtmsm~, ~~Jtms~fflfilffm 
sm~~~. ~~~~~~Jtms~fflffl~m~~ 
sm~, ~~~~Jtmsm~~JtiL~!!ffi, ~~ 
±-fu:t:2r'1U 7 ~Jti-frstl~ s{]1Jt\tl 0 

[0072] 1Jtm±-fu, tl~iJllf*W:41 s{]~~:W#lzJsJ'Ak 
ff~i::;f &r I 1t s{] o Jl1*±-t11, i=E:W#JS301 ~, tl~ iJII 
hi, 'L!-lx1 ftBTT R=l p '.'h 'c-1- 'E.:ft. "1 Ai:, ;,f;r W~). r'rl-t 'E.:ft.*lr 
~;r,1'.:Z.-m- Jfi:.qx.m; Jf!1JJ..ir:::1 s 7f';:5Fc:~-1=1.-t~U/,J:1'Jlr:::1 s :AA 

tli5: i=E:W#JS302~, tl~iJllf*W:41 *Ll&rJ1JrJ£i-as 
~tli5'Ak~7'9~Jti-as~tli5: i=E:W#JS303~, tl~iJII 
~-w:413mJ£ms~ffl7'9~Jtms~ffl, ~ffl~ 
tr 'E.:ft.J~ § vc+ i=;r;:~--!'-r'Jttr 'E.:ft. *lr-¼:5'.~-tt ;1~ 'E.:ft. 'P i;:rl,I hf.. 
_,x_lr:::1 s 1r:::1,~,, A'.Jr;1~=_,x_ir:::1 s:AA,Jr'J)Z[1Tir:::1 s1-/,n~'.X-!: 

~. ~~~~mJ£~Jtms~fflffl~m~~sm 
,~,; i=E:W#JS304~, tl~iJllf*W:4HIHJJ5J1JrJ£~s 
m~, ~~mJ£~Jtms~wm~m~~Jt~ffl, 
1•1$~~~~-'~:ft.~m1 -~ ~~~:ft.~ 6 

10JG::Jl.E'-)<.5ClJ91 ~J(l;p S 'I~.'.=!'!., AT, rJI ~lX. S li=i ,~, 

~mJ£~Jt~fflimttmJ£~Jtmsm~ffl~Moi=E 
Jlt, *~N±itz:*A~$:EJ.t~"=ff~i"'Ak:tlHl~iJllf*W: 
41~~:W•*~::;f&r~filffffis~ffl~~llR,~ 
Jtffis~ffl~~&r,~Jtms~ffl~m~~~&~ 
Jti-astl~s{]J!iL~!!tJr, 1L~i~tl~iJllf*W:41 
at1-ltat i'sJ ~ f~ Jt~llR i-as~1i o 

[0073] 1Jtm±-fu, i=E:W#JS303~, tl~iJllf*W:413 
mJ£ms~ffl7'9~Jtms~ffl, ~w•~m~m~ 
m~~Jtmsm~, ~mJ£~Jtms~fflfilffffis 
m~~~. ~~~~mJ£~Jtms~fflffl~m~• 
iAJ~s11L~, o Jl1*±-t11, 3ft:W#JS302~, tl~iJllf* 
W:41 *Ll&ri=E:W#JS301 ~ J1Jr~JlRB{]i-as~tli57'9~Jt 
i-as~tli5, i=E:W#JS303~, tl~iJllf*W:41:?Kffl. 
iAJtl~J1Jrx1$B{]~Jti-as11L~,, ~D"aa ai4 f 
engl"~, x1 J1Jr;£~Jti-as~1li5filffi-asi9'JJIJ ~:fJ., 
~~~~~~~. *mm~m~~~JtJB~~m 
~. ~~~Jtms~fflfilff~~~~. ~~~~m 
j£~Jtffis~fflffl~$~-~~sm~o 

[007 4] i=E.rlt, i~- iAJtl~ ~1¥1i1~*;• iAJJ1Jrx1 $ 
s{] ~ Jt i-as1§ ,~,, i~ • irl] tl~ m ~ 1iI r tl~ iJII f* W: 
41 ~, ~~1irr ~i~tl~iJllf*W:41 imttfxXJf4t;t§3! 
:tts{]~ - ~-w: 4 ~ 0 

file:///C:/pdf/N048471090US04/MTCN103632668.htm 

Patent Order MT 

information, match queries in the English voice 
model, determined voice the word sequence 
corresponding English character sequence 
"iphone". 

[0052] information providing device 207 will be 
provided to the user and the English character 
sequence corresponding information. For 
example, when the target application for voice 
input application, the information providing device 
207 such as dynamic web technology by calling 
JSP, ASP or PHP, etc., the English character 
sequence as a candidate for entry speech input 
provided to the user; when the target applications 
voice search application; the information providing 
device 207 by calling the dynamic web technology 
such as JSP, ASP or PHP, etc., will be provided to 
the user in accordance with one or more of the 
search results for that search English character 
sequence obtained. 

[0053] Preferably, the target applications for voice 
input applications; wherein the information 
providing device 207 as the English voice input 
candidate character sequence entries available to 
the user. For example, when the target application 
for voice input application, users interact with the 
voice of the user equipment acquisition device, 
enter the voice input applications, the word speech 
sequence "iphone", sequence acquisition means 
205, for example by calling the user equipment 
provided Application Program Interface (API), etc., 
to obtain the sequence of the word voice input by 
the user "iphone"; then the sequence 
determination means 206 voice sequence 
information based on the word "iphone", through 
voice recognition processing, determine the 
sequence of the word voice pronunciation "aa ai4 f 
engl", and then, according to the pronunciation 
information, the English voice model to match the 
query to determine the sequence of words 
corresponding to the English voice character 
sequence "iphone"; In addition, the information 
providing device 207, such as by calling JSP, ASP 
or PHP and other dynamic web technology, the 
English character sequence "iphone" candidate for 
entry as a voice input provided to the user, for the 
user to select the input. 

[0054] Preferably, the target application for the 
voice search application; wherein the model 
training apparatus 1 also includes a search 
acquiring device (not shown). The search 
acquisition means the English character sequence 
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[0075] 1JtmJtL i=E:W#JS303~, tl~iJllf*W:~13 
m~ms~ffl~~xms~ffl, ~ffl*~m~m~ 
m~~xmsm~, ~m~~xms~fflfilffffis 
m~~~. ~~~~m~~xms~fflffl~@~* 
~!5ts11§}~L JUt±-fu, 3ft:W#JS302~, tl~iJllf* 
W:~1 *Ll&ri=E:W#JS301 ~ ?Jr~JlRB{]i-as~th5~~x 
i-as~tli5, i=E:W#JS303~, tl~iJllf*W:~HIHJJ5* 
~m~m~m~~xmsm~, ~=+A~~x* 
~ ?Jr x1 @s{] ~ x i-as11§ J!L ~o * ~"a" x-t ms{]~ xi-a 
s11§,~,"aa eil'\ *~"b"x1$B{]~xi-as11§,~,"b 
i4", *~"c"x1$B{]~xi-as11§,~,"s ei4"~, x1i~~ 
xms~fflfilffmsm~~~. ~~~~~~xm 
s~1JJ5;t§x1 @s{]*~tts11§ ,~, o 

[0076] 1Jtm±-fu, ft:W#JS303~, tl~iJllf*W:~1 x1 
Tftiv#JS302~*Ll&r~~Xi-frs~tli5~i-frs~th5, 
~~*m•~m~m~m~~xmsm~, ~~~ 

, 'li.ft *lr-¼:5'.~-tt /,~ 'li.ft," i;:r,J hf-. IFR .'1-'. +.-: i1c. r)Jf5(S303 rh X ir:::1 s :AA 11r'! )Z[ 1T ir:::1 s 1-;!, nln.i: J-3_: , -==l 1± & -'JA< T , 

tl~ iJII f*W: ~ 1 *ffl. iAJtl~:1iJ!iJUJU t±:1 i~~Xi-a 
s~ffl~ttsm~~. M*ffl*~m~m~m~~ 
tr'li.ftl~ § vc+ 'z--+.-l--"tr'li.ft*lrt5'.~-tt;'I~ 'li.ft 'P i;:rlJ hJ... _,x_ l;p s I r:::t ,~,, A'.J 1-~~_,x_ l;p s :AA1/r'l )Z[ 1Tlr:::1 s 1-/\.71~ '.X-!: 

~. ~~~~~~xms~fflffl~@~*~ttsm 
,~,o ;t§f~±-fu, i=E:W#JS303~, tl~iJllf*W:~1filPJ 
~~~*m*~m~m~m~~xmsm~, ~~ 
~xi-as~1li5filffi-asi9'JJIJ ~:i=J., 3 ft:W #f S303 
~, tl~ iJII f*W: ~ 1 *ffl *~tl~:1iJ!iRJJiJ t±:1 i~~ 
xms~ffl~ttsm~~. M*m•~m~m~m 
r'rl-t rh tr 'li .ft J~ § vc+ '-i. r'it tr 'li .ft *lr -¼:5'. ~-tt ;'I~ 'li .ft ' p i;:r I' I 
J:l'J T _,x_ l;p S IP,~,, A'.J 1-~=_,x_ l;p S :AA1/r'l )Z[ 1Tlr:::1 S 1-/\.71~ 

~~. ~~~~~~xms~fflffl~m~•~tts 
m~oft~, ~~*m•~m~~~~~*ffl*~ 
m~m~m~~xmsm~, ~~~xms~ffl* 
ffi-asiRJJiJ~:fJ., PJ ~~i~tl~iJllf*W:~1 t»!~W: 
tE s{] , m PJ ~ m :,=1tt: rm* ff ifi/1 tL 

[0077] fyiJ~D, x1ri=E:W#JS301 ~, tl~iJllf*W:~1 
?Jr~JlRB{]i-as~tli5"iphone", i=E:W#JS302~, tl~ 
iJllf*W:~1,u&ri~i-frs~tli5"iphone"~~Xi-frs~ 
1A5, i=E:W#JS303~, tl~iJllf*W:~11,it~*ffl.iAJ 
m~m~m~~xmsm~, ~~~xms~ffl* 
ffmsm~~~. ~~~m~t±:l~~xms~ffl~ 
!5ts11§,~,; ~Fo, i=E:W#JS301~, tl~iJllf*W:~1 
M*m*~m~m~m~~xmsm~, ~~~x 
ffis~fflfilffffism~~~. ~~~~~xms~ 
1JJ5;t§x1$B{]*~!5ts11§,~,"aa ai4 p i4 ei2 ch oo oul 
ee enl ii i4",IJ!LlPJ~Di=E:W#JS301 ~?Jr~JlRB{]i-as~ 
1JJ5~~*~i~B{]"iphone", ep, "1, p, h, o, n, 
e" o 

[0078] !!1Jtm±-fu, i=E:W#JS303~, tl~iJllf*W:~1 
*~*m•~m~m~m~~xmsm~,*~m 
~m~m~~xmsm~, ~~~xms~fflfilff 
msm~~~. **~~msm~~~m~~~~ 
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as the user's query sequence to obtain the query 
sequence corresponding to one or more search 
results; wherein the information providing device 
207 the one or more search results provided to the 
user. Specifically, when the target application is a 
voice search applications, sequence determination 
means 206 according to the English voice model 
to determine the word speech sequence 
corresponding English character sequences; 
search acquisition means 206 according to the 
determined English character sequence 
determines the sequence, the English character 
sequences as the query sequence for the user, to 
match the query, get the query sequence 
corresponding to one or more search results; 
subsequently, the information providing device 207 
such as dynamic web technology by calling JSP, 
ASP or PHP, etc., the one or more search results 
to the user. 

[0055] For example, when the target application 
for the voice search application, users interact with 
the voice collecting device user equipment, 
applications in voice input Voice input word 
sequence "iphone", sequence acquisition means 
205, for example by calling The equipment 
provided by the user application program interface 
(API), etc., to get the word speech sequence of 
the user input "iphone"; then the sequence 
determination means 206 according to the word 
speech sequence "iphone", through voice 
recognition process, determining the voice 
pronounce the word sequence information "aa ai4 
f engl", and then, according to the pronunciation 
information, in the English voice model to match 
the query to determine the sequence of words 
corresponding to the English voice character 
sequence "iphone"; thus, search Being apparatus 
according to the sequence determined by 
determining the sequence of characters in English 
206 device, the English character sequence 
"iphone" as the query sequence for the user, to 
match the query, get the query sequence 
corresponding to one or more search results; 
subsequently, information providing device 207 by 
calling the dynamic web technology such as JSP, 
ASP or PHP, etc., will be provided to the English 
character sequence "iphone" corresponding to one 
or more search results to the user, for the user to 
browse. 

[0056] More preferably, the sequence acquisition 
means 205 acquires the target application users 
voice input letter sequence; wherein, said 
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**fin*· ~~n*~~~~sm~~~~xm 
s~1JJ5s{]~s11LI~, o 

[0079] a.r1t, rnrffl?i=E$tuA~x•iAJat~at~• 
~~~~~*~~. *~~~m~m~m~~~x 
•~· ~fflffl~~•~m~~m~~xmsm~, 
*~ffi~~m~~xmsm~. ~~~~m~~s 
11L~L ttfr 7 i-asiRJJiJ s{]l1f11JfltL 

[00801 a~1Jtm~Mff 1JU ~, i~1J~t~iQ,1§:W#t 
S308(*~tB)o i=E:W#JS308~, tl~iJilf*W:41 fJE 
ttm~~x~wm~m~~xms~wam~ms 
~w~~t±:1~~~; ~wm~t±:1~~~. *~~m 
~ms~ffl~~;m~. ~~m~~x~w~•• 
ffi: ~fflm~ffi$ffi, ~ffim~~Xffisffi~oA 
~~. 3A;ffl?~Mffis*~~I$tuAffis~ 
w. ~~. $~fflPm$tuA~~xms~ffl~ffl~ 
s{]~Xi-frs~th5, ft:W#JS301 ~, tl~iJllf*W:41 
~llRi~A;ffl?$tuAB{]A;i-as~tli5: i=E:W#JS302 
~, tl~iJllf*W:41*Ll&ri~A;i-as~tli5~~Xi-a 
s~tli5: llJ!!Fo, i=E:W#JS303~, tl~iJllf*W:4Hlz 
w~xmsm~. ~~*;~xms~fflfilfiffis 
m~~~. ~~~~~*;~xms~fflffl~@~ 
~sm~. a~. rnr~$~fflP$tuA~~ffl~~ 
~Xi-frs~tli5, l!!Jlt, i=E:W#JS303~, tl~iJllf*W: 
41m~~~~r~$~ffl?$tuA~~xms~ffl 
,rJrx-t @s{]~s1§ .~J§ ~~;t§1~: ttlf, 1=E:W#JS3o4 
~, tl~iJilf*W:4Hlztli5i~$~;t§~~;t§1~s{]~s 
m~. ~~~$~~xms~wm~@~ffl~~~ 
X~tli5: i=E:W#JS308~, tl~iJllf*W:41 fJEiti~;t§ 
~~~x~wm~m~~xms~wa~ms~ffl 
~B{]t±:IJ§il)jc~; tflf, ft:W#JS308~. tl~iJllf*W: 
41M~ffl~~Xffis~ffl~t±:I~~~. #~~~ 
ms~ffl~~;m~. ~~~~x~w~••m. 
~~~t±:l~~~~~~*;ms~ffl~~;m~. 
~1ii~~X~1JJ5B{]tl!t${ll: i~i=E:W#JS308~, tl~ 
iJllf*W:41M~~i~~X~tli5R~x1$B{]tl!t${ll1¥A 
~~Xffisffi~~. ~~~~~~Xffisffi~~~ 
tJr 0 

[0081] 1itm±-fu, i~1J~t~iQ,1§:W#JS309(*~ t±:1 )5¥0 
:W#JS31 0(*~t±:l)o i=E:W#JS309~, 3,r)r~t±:\JJi'i1JC 
~Art»!~~;1~11L tl~iJllf*W:41 §?JT~~x 
msm~~~llRm~~x~w~m~~xms~ 
tli5: i=E:W#JS31 o~, tl~iJllf*W:4Hlztli5?Jr~~X 
~w~m~~xms~ffl~~M~~. ~~~~ffi 
~m~~Xffis~fflffl~@~~Xffis-~oA~ 
±1'1, i~tl~iJllf*W:41PJ~ W:I~~f»!~~;1~ 
m. ~~~~;~mm*~&r~x~wm~m~~ 
xms~ffla~ms~ffl~~t±:l~~~~~ffltt~ 
ffi, 3~t±:\~~~Ar~~~~;~m~. i=E:W• 
S309~. tl~iJllf*W:41 §i~~Xi-frstl~~tlllR 
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sequence determining means 206 according to the 
English speech model, determining the phase 
sequence of letters speech corresponding English 
character sequence. Specifically, for example, by 
the user to interact with the voice collecting device 
user device, enter the letters speech sequence in 
the target application, sequence acquisition means 
205, for example by calling the user equipment 
provides an application program interface (API), 
etc., to obtain the user the letter sequence of the 
target speech input application; Subsequently, 
sequence determination means 206 acquires 
speech sequence of letters apparatus 205 
according to the sequence obtained by the speech 
recognition processing for determining the 
sequence of letters voice pronunciation 
information, and then, based on the pronunciation 
information, match queries in the English speech 
model, determining the sequence of letters 
corresponding English voice character sequence. 
For example, user interaction with the voice 
collecting device user's device, voice input letter 
sequence "1, p, h, o, n, e", the sequence to obtain 
the application by calling the interface device 205 
such as provided by the User Equipment (API), 
etc., to obtain the letters of the user input speech 
sequence "1, p, h, o, n, e"; then, the sequence 
determining means 206 based on the letter 
speech sequence "1, p, h, o, n, e ", through voice 
recognition processing, it is determined that the 
sequence of letters voice pronunciation 
information" aa ai4 p i4 ei2 ch oo oul ee enl ii i4 ", 
and then, based on the pronunciation information, 
English voice model in the matching query, 
determining The letter corresponding to a 
sequence of English voice character sequence 
"iphone". 

[0057] Similarly, the information providing device 
207 will be provided to the user with the English 
character sequence corresponding information. 
Connect embodiment, when the target application 
for voice input application, the information 
providing device 207 such as dynamic web 
technology by calling JSP, ASP or PHP, etc., the 
English character sequence "iphone" as a voice 
input candidate terms provided to the user, for the 
user to select the input; if the target application is 
a voice search application; search acquiring 
apparatus according to the English character 
sequence determined by the sequence 
determination means 206, the English character 
sequence "iphone" as the query sequence for the 
user, to match the query, Get in touch with the 
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i~~Jt~tli5£5i~~Jti-as~tli5: i=E:W#JS31 o~, tl 
~ iJII f* W: 41 tlHJJ5 i~ ~Jt~1li5 £5 i~ ~Jt i-a s ~tli5 s{] 
~M~*' ~~~Jtms~fflffi~-~~Jtms• 
~. ~~~~~~Jtms•~~~~~£ffi. 

[0082] £1itmJtL i=E:W#JS310~, tl~iJllf*W:41 
~wm~~Jt~ffl£5m~~Jtms~ffl~~M~ 
*· *fflffimtt•~~. ~~~£ffim~~Jtms 
-~. JUt±-fu, i=E:W#JS31 o~, tl~iJllf*W:4Hlz 
ffl~~Jt~ffl£5~~Jtffis~ffl~~M~*' ~~ 
~Jt~fflffi~-~Jtffis-~, NM~~rl~~~ 
Jt~sm~m~m~~Jtms•~~m~~~~~ 
~~~Jtms•~· ~Foa~Jt~ffl~~~. ~~ 
~tt;, N£5~~~m~~~~~filffffimtt•, 
~~~~~~Jtms•~~~~~£ffi.a~, m 
~~Jtms•~~m~m~~Jt~sm~, ~~Jt 
F1-HJ:~fro-BJ:11L~U~Jr~~B{]~s -~. ~D"s" ~ "ei4"~ 
~JtJBmJ-BJ:m~m~m~~Jtms•~· 

[00831 £ 1xm±-&, i~~~*~~1§:W#Js311 ei?F 
t±:\). i=E:W#JS311 ~, tl~iJllf*W:4Hlztli5?Jr~~Jt 
~~~filn~~-~~~~fil~~~M~~~~ 
l;p S :,;)( 1/r'l D<. ~J l~ ~_,x_ l;p S :,;)( 1/r'l 1il:1 /l'_J ;_\\L J:l'J lX. S IP,~,, 

£tJr?Jr~~Jti-as•~· JUt±-fu, i=E:W#JS310~, 
tl~iJllf*W:41 ~~Jt~1,@#Jr~-~Jti-as -~z 
Fo, i=E:W#JS311 ~. tl~iJllf*W:41::;f&rf-futlztli5ffl 
?$tuAB{]~Jti-as~tli5, REE i=E:W#JS303~i9'JJiJ?Jr 
~1is{]£5i~~Jti-as~1li5;t§x1 @s{]~s1§ ,~,, iJllf* 
i~~Jti-as•~· 

[00841 a.ut, * ~ S}j x-t t±:1 JJi'iJl:l~t:f: rt»! tE 1~ 11IJ{] ~ 
Jtffis~ffl, ~~~Jtms~fflR~Jt~fflffi~~ 
Jti-as •~· :#x1i~~Jti-as •~::;f&r±-&filffiJII 
~. ~fil-:WmH~~Jtms~ffl~~sm~~m 
11JfltL 

[0085] ~4?F t±:11lz1i*~S}j-~fxm~Mff {JU s{]ffl r 
~T ~ Jti-as1§ ,~, iJII f*~Jti-frstl~ s{]~~titt¥ 
~. ~ r ~m~ ~4x1i~1Jtm~Mff{JiJfilffwtffirs1i~:Jl 
1*±1'1, i=E:W#IS401 ~, tl~iJllf*W:41 ~llRffl?im 
rli-as*~~li'.$tuAB{]i-as~th5; ft:W#IS402~, 
11~ iJ11t*W: 41,u&r ,rJr~i-as~1i'Ak~~~Jti-as 
~tli5: i=E:W#IS403~, tl~iJllf*W:413,rJr~i-as 
~w~~Jtms~ffl, ~ffl~Jtmsm~, ~m~ 
~Jtms~fflfilffmsm~~~. ~~~£5m~~ 
Jti-as~1,@;t§x1 $B{]~s1§ ,~,; ft:W#IS404~, tl 
~iJllf*W:4Hlztli5?Jr~~s18,~,, 11Jfl5E?Jr~~Jti-a 
s~fflm~m~~Jt~ffl, ~~~~£ffi~Jtms 
m~, ~~. m~~sm~£5m~~Jt~fflimrlm 
~~Jti-as18,~J§B~~t: i=E:W#IS405~, tl~iJllf* 
W:41~llRm~ffl?~§~@ffl$tuA~•~ms~ 
~Ll: i=E:W#IS406~, tl~iJllf*W:4Hlztli5?Jr~~Jt 
ffisffi~, ~tE£5m~•~ms~~ffl~@~~Jt 
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query sequence corresponding to one or more 
search results; subsequently, the information 
providing device 207 such as dynamic web 
technology by calling JSP, ASP or PHP, etc., will 
work with the English character sequence "iphone" 
corresponding to one or more Results provided to 
the user, for the user to browse. 

[0058] In this case, the present invention can also 
be combined with voice recognition that allows 
users to press letters and press Enter word 
English speech sequence in two ways to improve 
the user experience. 

[0059] Figure 3 shows a flowchart of a method 
Chinese voice information model-based training 
English voice to another aspect of the present 
invention is used in accordance with. 

[0060] In step S301, the model training device 1 
acquires the user voice data input through the 
voice collecting apparatus. Specifically, the user or 
a large number of users to interact with the voice 
collecting device, the input voice data, in step 
S301, the model training device 1 by calling the 
application program interface that provides voice 
collecting apparatus (API), to obtain the user or a 
large number of voice data input by the user; or, 
users or large number of users through an 
interactive voice acquisition device, the input voice 
data and voice data stored in the voice database, 
in step S301, the model training device 1 by 
calling the voice database application program 
interface provided by (API), to obtain a large 
number of users or user voice data input from the 
speech database. 

[0061] skilled in the art should be able to 
understand the way the acquired speech data is 
only an example, other existing or future way to 
obtain voice data that may occur as applicable to 
the present invention, it should be included in the 
present invention Within the scope of protection, 
and in this way is incorporated herein by 
reference. 

[0062] In step S302, the speech model training 
apparatus 1 determines whether the data is the 
English voice data. Specifically, in step S302, the 
model based on the training apparatus 1 in step 
S301 the user acquired by the speech data input 
voice collecting means, e.g., by matching acoustic 
models, etc., it is determined whether the speech 
data is speech data in English. 

22/36 

Petitioner Exhibit 1004, Page 526 of 1052



4/30/2019 

'=f=t4Ff~U: ft:W#IS407~, tl~iJllf*W:41~~1=5,rJr 
~~x*~Ft:~ffl~m~m~m*~m~mP.~ 
~, :W#IS401-S404£5 ~3?Jr?Fx1 $:W#J;t§ ~~;t§ 
1~ , m.rJ:l ~ ~ ~ *~ , * im tt 5 I m s{] 1J A 1Q, * r 
Jl:l. 

[0086] ft:W#IS405~, tl~iJllf*W:41 ~JlR?Jr~ffl 
P~§~mm•A~•~msrt:~.A~~. ffl? 
~~imtt1=5ffl?W:4~ffis*~~I~~~. ft§ 
ti@ffl~-A-iAJi-asft:~U, ft:W#IS405~, tl~ 
iJII f*W: 41 fJU ~Di!!ttifi/1 J=l:j i~J=l:j? W: 4 ?Jr111~ s{] $)=1:j 
f¥Ffti P (APl)~7JA, ~llRi~ffl? ~ § ti@ffl?Jr. 
As{]• iAJi-asrt:~u. 

[0087] ft:W#IS406~, tl~iJllf*W:41 tlHJJ5,rJr~~ 
xmsffi~, ~~1=5m~•~msrt:~ffl~@~~ 
X'=f=t4Ff~U. A1*±-t11, ft:W#IS406~, tl~iJllf*W: 
41 tlHJJ5ft:W#IS405~ ?Jr~JlRs{]• irl]i-frsff~lj, im 
ttmsm~~~. ~~~•~msrt:~~~sm 
§ ~-tt,:;,;:=; --1:B-¼:5'.'' '-&:ft.J~ § *'' -+.-!--" ' 'li:ft.--1:-1-<-CffLl rh 
,~,, RI IIIJ, 'll'<1/r'l 1,~D(. S li=i ,~,, {t 1,~~J(l;p S 'I~~ T 

filfi~re~~. ~~1=5~•~msrt:~ffl~@~~ 
X'=f=~ff~.~~. ffl?imtt1=5ffl?W:4~ffis* 
~~Is{]~~ .• A 7. iAJi-frsff~LJ"iphone", ft 
:W#IS405~, tl~iJllf*W:41 fJU~Dimttifi/Jffli~ffl? 
W:4?Jrtl1~s{]@fflf¥Ffti P (APl)~7JA, ~llR 7 i~ 
ffl?•As{]•iAJi-frsff~LJ"iphone"; ~Fo, ft:W#I 
S406~, tl~iJllf*W:41 tlHJJ5i~- iAJi-frsff 
~U"iphone", imtti-asiRJJiJ~:fJ., 11Jfl~i~• iAJi-as 
Ff~U s{]~s11§ ,i~,"aaai4 f engl", filmL tlHJJ5i~~s 
m~, ft~~xmsm~~*fi~re~~. ~~1=5 
i~- iAJi-frsff~lj;t§x1 @s{]~X'=f=t4Ff~U"iphone". 

[0088] ft:W#IS407~, tl~iJllf*W:41~~1=5,rJr~~ 
x'=f=~rt:~ffl~m~m~m*~m~mP.~~. 
3i~§1i$ffl~i-as.A$ffl, ft:W#IS407~, tl 
~iJllf*W:41imttifi/Jffli~~DJSP~ ASP~PHP~i}J 
~~~tt*, ~~~x'=f=~rt:~~~ms•A~m 
~~m*~~ffl?: 3~§~@m~ms~~m 
ffl; ft:W#IS407~, tl~iJllf*W:41 imttifi/Jffli~~D 
JSP~ ASP~PHP~i}J~~~tt*, ~~tlHJJ5i~~X 
*~Ft:~~~~~~-~~$~~~~*m*~~ 
ffl? 0 

[0089] 1Jtm±-&, i~ § 1i@ffl ~i-as•Amm: ~ 
~, ft:W#IS407~, tl~iJllf*W:41 ~~?Jr~~X'=f= 
~rt:~~~ms•A~m~~m*~m~mP.~ 
~. 3~§~$ffl~ffis.A@ffl, ffl?imtt1=5ffl 
PW:4~ffis*~~I~~~. ftffis•Amm~ 
.A 7. iAJi-asft:~U"iphone", ft:W#IS405~, tl 
~ iJII f*W: 41 fJU ~Dimttifi/1 ffl i~ffl? W: 4 ?Jr111~ s{] $ 
fflf¥Ffti P (APl)~7JA, ~llR 7 i~ffl?.As{]• iAJ 
it'rsff~LJ"iphone";~Fo, ft:W#IS406~, tl~iJllf* 
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[0063] skilled in the art should be able to 
understand the judgment of the English way of 
example only voice data, other available data to 
determine the English voice mode or may occur in 
the future as applicable to the present invention, it 
should also be included Within the scope of the 
present invention and hereby incorporated herein 
by reference. 

[0064] In step S303, the model training device 1 
when the speech data is English voice data, 
according to Chinese voice message, the English 
voice data to voice recognition processing, in 
order to obtain the data with English voice 
corresponding pronunciation information. In 
particular, when in step S302, the model training 
device 1 determines the speech data into English 
voice data, in step S303, the model training 
apparatus according to Chinese voice information, 
such as Chinese vowel sound information, the 
English voice data for voice recognition treatment, 
for example, when in step S302, the model 
training device 1 determines the speech data into 
English voice data, in step S303, the model 
training device 1 uses all possible Chinese vowel 
sound information to identify the English voice 
data to determine The English pronunciation of 
voice data information. 

[0065] For example, the user interacts with the 
voice collecting device, voice data input word 
"iphone", in step S301, the model training device 1 
by calling the voice collecting apparatus provided 
application programming interface (API) obtain the 
speech data "iphone"; Subsequently, in step S302, 
the model uses an acoustic model training device 
1 matching methods to determine if the voice data 
is the English voice data; Subsequently, in step 
S303, the model uses all the training equipment 1 
Possible Chinese vowel sound information, the 
English voice data "iphone" to force alignment, 
determine the English voice data "iphone" 
pronunciation information "aa ai4f engl". Here, aa, 
ai4, f, engl and other information that is Chinese 
vowel sound, which indicates that the vowel digital 
information corresponding to the tone. The skilled 
in the art will appreciate that in this, Chinese vowel 
sound and tonal representation of information are 
examples only, and not to deal with the present 
invention, any restrictions. 

[0066] Preferably, in the step S303, the model 
training device 1 may also be based on a word 
model corresponding to the speech information in 
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WA~-1 itHJJ5i~• iAJit'rsf'f~U"iphone", imttit'rsiRJJiJ 
~:fJ., 11Jfl5Ei~-irl]ifrs ff~lj s{]btsi§ ,~,"aa ai4 f 
engl", filmL itHJJ5i~bts18,~,, 1=Ei~~Jtit1rstl~ 
~filff~re~~. ~5E~~•~msf'f~ffl~@~ 
~Jt*t4Ff~U" iphone";filrm, i=E:W#IS407~, tl 
~ iJllf*W: 41 imttifi/J#h~izDJSP ~ ASP~PHP~i}J 
t!iixxJ~tz:*, ~~i~~Jt*t4Ff~U"iphone"1i::7'9ifrs 
•A~m~~m*~~mP, ~*~ffl?mff• 
Ao 

[0090] 1Jtm±fu, i~ § 1i@m 7'9it1rstf~@m: ~ 
~, i~1J~t~iQ,1§:W#JS412 ei?F t±:1) o i=E:W#I 
S412~, tl~iJllf*W:41 ~~,rJr;£~Jt*t4Ff~Ht7'9 
mJ£mP~~~Ff~, ~~~mJ£~~Ff~ffl~@ 
s{]-~~$~tf~fa*; ~~, ft:W#IS407~, tl 
~ iJII f*W: 41 ~~ ,r)r;£-~ ~$~ti~fa *tl1~~ ?Jr 
J£ffl? 0 A~~. 3~§~$ffl7'9ffis~~@ffl, 
i=E:W#IS406~, tl~iJllf*W:41 tlHJJ5i~~Jtit'rstl 
~. ~5E~~-~ffisf'f~ffl~@~~Jt*~Ff 
~U: i=E:W#IS412~, tl~iJllf*W:4HIHJJ51=E:W#I 
S406~ ,rJr11Jfl5EB{]~Jt*t4Ff~U, ~~i~~Jt*t4Ff~U 
~19~ffl?~~~Ff~, filff~re~~. ~~~~ 
~~ff~ffl~@~-~~$~~~~*; ~Fo, ft 
:W#IS407~, tl~iJllf*W:41 imttifi/Jffli~izDJSP~ 
ASP~PHP~i}Jt!iiXXJ~tz:*, ~~i~-~~$~1_f~ 
fa*tl1~~i~ffl? o 

[0091] fJUizD, 3i~§1i$ffl7'9ifrsti~$ffl, ffl? 
imtt~fflPW:4~ms*~~I~~~. ams• 
A@ffl ~-A 7 • iAJit'rsff~LJ"iphone", i=E:W#I 
S405~, tl~iJllf*W:41 fJUizoimttifi/Jffli~ffl?W:4 
?Jrtl1~B{]@ffll~Ffti P (APl)~7JA, ~~ 7 i~ffl? 
•As{]• iAJit'rsff~LJ"iphone"; ~Fo, i=E:W#IS406 
~, tl~iJllf*W:4HIHJJ5i~-iAJit'rsf'f~U" 
iphone", imttit'rsiRJJiJ~:fJ., 11Jfl5Ei~• iAJifrsff~U 
s{]bts18 ,~,"aa ai4 f engl", filrm, tlHJJ5i~bts18 
~. a~~Jtmsm~~filff~re~~. ~5E~~ 
• irl]ifrs Jf~lj;t§x1 $B{]~Jt*t4Ff~lj"iphone";fil 
rm, i=E:W#IS412~, tl~iJllf*W:4HIHJJ51=E:W#I 
S406~ ,rJr11Jfl5EB{]~Jt*t4Ff~U, ~~i~~Jt*t4Ff 
~lj"iphone"1i::7'9i~ffl? s{]~i1Uf'f~lj, filff~Wc~ 
~. ~~~~~~ff~ffl~@~-~~$~~~~ 
*; ~Fo, i=E:W#IS407~, tl~iJllf*W:41imttifi/J 
ffli~izDJSP~ ASP~PHP~i}Jt!iiXXJ~tz:*, ~~~i~ 
~Jt*t4 ff ~LJ"iphone";t§x1 $ s{]-~ ~$~ti~fa 
EE -ts l±f:~'' R=l ' l±f:'' R=l ' "11 rrk 
7K1JE h~Er i~m?, h i~m? 1xlJ_m o 

[0092] !!1Jtm±fu, i=E:W#IS405~, tl~iJllf*W:41 
~~mJ£mP7'9§~mm•A~*~ffisf'f~; ~ 
~, i=E:W#IS406~, tl~iJllf*W:4HIHJJ5,rJr;£~Jt 
ffisffi~, ~5E~mJ£*~ffisf'f~ffl~@~~Jt 
*~ff~oA~~. ffl?~~imtt~ffl?W:4~ffi 
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Chinese, or Chinese letter model corresponding to 
the voice message, the English voice data for 
voice recognition processing, to get the English 
word voice data corresponding pronunciation 
information, or to pronounce the letter information. 
For example, for "iphone", if the user input voice 
collecting device is read by the word "iphone", 
then in step S303, the model training device 1 to 
determine the corresponding voice information 
indicating the use of Chinese pronunciation 
information "aa ai4 fengl "; if the user input device 
for voice collecting alphabetical read" iphone ", 
namely," 1, p, h, ?, n, e ", then in step S303, the 
model training device 1 to determine the 
corresponding adopt Chinese Voice messages 
indicated pronunciation information "aa ai4 pi4 ei2 
ch oo oul ee enl iii4". 

[0067] skilled in the art should be able to 
understand the way information is the identification 
pronunciation of example only, other available 
information the way for future identification 
pronunciation or may occur as applicable to the 
present invention, it should be included in the 
present invention Within the scope of protection, 
and in this way is incorporated herein by 
reference. 

[0068] In step S304, the model training apparatus 
according to the pronunciation information, 
determine the English voice data corresponding 
English data, in order to establish or update the 
English voice model, wherein the pronunciation 
information and the English data by the Chinese 
voice information is mapped. Specifically, the 
English data corresponding English voice data in 
step S304, the model training device 1 in step 
S303, based on the identified information received 
pronunciation, identified as "aa ai4 fengl", 
determined in accordance with the pronunciation 
information corresponding pronunciation 
information English data "iphone", then the 
mapping of the English pronunciation information 
and data stored in the English speech model, in 
order to achieve the establishment or update 
English voice model, wherein the information 
associated with the English pronunciation of the 
Chinese data voice information is mapped. 

[0069] In this case, the English data is a particular 
English word, such as "iphone" and so on, but the 
English voice data for specific English word 
corresponding to the voice data, such as the 
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s*~~I~~~. a§~@m~•A*~ffisff 
~U, ft:W#IS405~, tl~iJllf*W:41 fJU~Dimttifi/Jffl 
i~ffl?W:4?Jrtl1~s{]@ffll~ffti P (APl)~7JA, ~ 
~~mf=l~§~@mm•A~*~ffisff~; ~ 
Fo, ft:W#IS406~, tl~iJllf*W:41 tlHAstl:W#I 
s4os~ ,rJr~~s{]*~i-e'rsff~U, imtti-asiRJJiJ~ 
~. ~~~*~ffisff~~~sm~. *®· ~ffl 
' ' 1£-~ P-- "=' -fr:' ' -+.-J-- ' 'li ~ -J:-+<-'ffrl rh ~-tt /,~ rrr iffi;::t 71c ',/c;-i 
T~D<.sr§ }~,. {ti~~Xir:::1s'1~.'.=l'!. T )Z[1TIL'±fc'lu"§:TPj' 

~~~~*~ffisff~ffl~@~~x*~ff~.~ 
~. ffl?imtt~ffl?W:4~ffis*~~I~~~. 
•A7*~i-frsff~LJ"1~ P~ h~ o~ n~ e", ft:W#I 
S405~, tl~iJilf*W:41 fJU~Dimttifi/Jffli~ffl?W:4 
?Jrtl1~B{]@ffll~ffti P (APl)~7JA, ~~ 7 i~ffl? 
•As{]*~i-frsff~LJ"1 ~ P~ h~ 0~ n~ e" ; ~Fo, 
ft:W#IS406~, tl~iJllf*W:41 tlHAsi~*~i-frsff 
~U"1 ~ P~ h~ o~ n~ e", imtti-asiRJJiJ~:fJ., 11Jfl~ 
i~*~i-frsff~LJB{]~s1§)~,"aa ai4 pi4 ei2 ch oo 
oul ee enl ii i4",filffi, tlHAsi~~s18)~L fti~~X 
ffisffi~~filff~re~~. ~~~~*~ffisff~ 
;t§x1 $B{]~X*t4ff~LJ"iphone". 

[0093] ;t§1~±-fu, ft:W#IS407~, tl~iJllf*W:41 ~~ 
~~~x*~ff~ffl~m~m~m*~m~mP. 
~~~. 3~§~$ffl~ffis.A@ffl, ft:W• 
S407~. tl~iJllf*W:41imttifi/Jffli~~DJSP~ ASP 
~PHP~i}J~iXXJ~vt*• ~~i~~X*t4ff 
~lj"iphone"1i::~i-as•A {~miAJ~tl1~~i~ffl?, 
~*~ffl?m~•A; 3~§~@m~ms~~m 
ffl: ft:W#IS412~, tl~iJllf*W:4HIHAstl:W#I 
s4o6~ ,rJr11Jfl~s{]~x*t4ff~U, ~~i~~x*t4ff 
~lj"iphone"1i::~i~ffl? s{]~i1Uff~LJ, filff~Wc~ 
~. ~~~~~~ff~ffl~@~-~~$~~~~ 
~; ~J§. ft:W#IS407~. tl~iJllf*W:41imttifi/J 
ffli~~DJSP~ ASP~PHP~i}J~iXXJ~vt*• ~~~i~ 
~X*t4 ff ~LJ"iphone";t§x1 $ s{]-~ ~$~tf~fa 
EE -l:S J:±f:1,h.' ' R=l ' J:±f:' ' R=l ' "Ii Ilk 7K17Eh~6T~mfl, h T~mflJXtIB• 

[0094l a.r1t, *~S)j~PJ ~i-asiRJJU;t§fair, xff 
ffl?~~*~&~•~m#1JA·A~Xffisff 
~u, tin 7 m P s{] 11m 1*~~ 

[009s1 *~S}j s{]tx1tt:t¥ff PJ ~imtt~:i=J.BtAff ~~ 
~~xm~:W•~~~. ~w~. *~S}j~~#~ 
ff ('§ti ;t§ ~ s{] ~1i fa 11J) PJ ~ ii 1'¥1i1 ¥U it •1fl PJ i~ 
fil~*~~. ~~. AAM1¥~ff, ~~~~~ff~ 
~~ff&~~W:4.~*· *~S}j~-®:W·~~ 
~PJ*ffl~#*~~. ~~. ~~~~~BreirM 
ffi tAff ~~ r}J ~~~iv #Is{] ~fil~. 

[oo96l~~r, *~S}j s{]-$7t PJiimm ~it•1flt¥ 
ff~~. ~~tt•m~ffm~. 3~~tt•m~ff 
~. imtt~tt•m~~~. PJ~wm~m*~W* 
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"iphone" corresponding to the voice data, The 
acquisition means 101 acquire voice. 

[0070] skilled in the art should be understood that 
the above to create or update the way of example 
only English voice model, or other existing way to 
create or update the English voice model may 
arise in the future as applicable to the present 
invention, It should also be included within the 
scope of the present invention and hereby 
incorporated herein by reference. 

[0071] In this case, the present invention is in the 
original Chinese acoustic model based on the 
similarity of Chinese voice information, data on the 
English voice for voice recognition processing to 
obtain the English voice data corresponding 
pronunciation information, to achieve create or 
update English voice model, effectively control the 
size of the English voice model. 

[0072] Preferably, between each step model 
training apparatus 1 is continued work. 
Specifically, in step S301, the model training 
device 1 acquires the user via voice input speech 
data acquisition device; in step S302, the speech 
model training apparatus 1 determines whether 
the data is the English voice data; in step S303, 
the model train device 1 when the speech data is 
English voice data, according to Chinese voice 
information, data on the English voice for voice 
recognition processing, in order to obtain the 
English voice data corresponding pronunciation 
information; in step S304, the Model Training 
Equipment 1 according to the pronunciation 
information, determine the English voice data 
corresponding English data, in order to establish 
or update the English voice model, wherein the 
pronunciation information and data through the 
English voice information is mapped to the 
Chinese. In this case, the skilled artisan will 
appreciate that "persistent" refers to the steps of 
model training device 1 constantly acquire voice 
data respectively, set up to judge the English voice 
data recognition processing and English voice 
English voice data model or updating until the 
model training device 1 in a long time I stop 
getting voice data. 

[0073] Preferably, in step S303, the model training 
device 1 when the speech data is English voice 
data, according to the word model corresponding 
to the Chinese voice message, the English voice 
data to voice recognition processing, in order to 
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~~~~~~~tt*~~.®Wffl*~~~~~~ 
~ffffi~. m~~~~a~~~~m3~~fil~* 
~~. ~~~ttrffl~~~m%*n~~~~~w 
~w~~-.~~~~~a~wm~~ffffi~~fi 
~tt•m~4~I~~~B~.a~. ~w*~~ 
~-~~~~~m-~~I. ~~I~Mfflr~~ 
tt•m~ffffi~~~~B~mr~fi~ffffi~~~ 
~B. ~~. ~~tt•m~ffffi~~~~~B~fi 
~. ti~~~I~fi~r~~~ffl*~~~$~~ 
~fJu s{]~~tl□t~tt*~~. 

[0097] x1r*~N±itt*A~ w g, 1rrd!.t*~~::;f~~ 
r~~~ffitt~~~~~~. WHa::;f~~*~~ 
~ff~~~*~fil~M~~. ~~~~~~A~% 
~~~*~~. ~~. ~~M~-~*ff, ~$~ 
~~1Yuff1t'Ak~Mtl:s{], ®H'Ak~~~~r'1ut1:s{], *~ 
~~M~~mffl~~~*®::;f'Ak~~*~~~. ~ 
~~a~~a~~~*~~~~#~*~~M~~ 
~m~~~~ma*~~~.::;f@~~~~*~~ 
ff~fflOO~fil~~~~mW&~~~~*·~~ 
r-, ~P!.t"~t§" -iAJ::;f~F~i~1m•5G~:W#I, -~ 
::;fn~~~.~I~~~*~~~~$~-5G~~ 
I~m~~-~-5G~~I~tt~#~~~#*~ 
:rr.1 kk kk -,tg,:_ ,3 'E. R=l cs:lz.c::E. - h +h -,;;; * r c::E. -
J;/t'io ,$-, ,$-,:, 1,Ajl;p m /1\.-i,'<..~'1=1'11/J\, IIIJ 7T,,,l'-i-'<..~ 

ff 15J t~ ~ s{] J@lff • 

file:///C:/pdf/N048471090US04/MTCN103632668.htm 

Patent Order MT 

obtaining voice data corresponding to the English 
word pronunciation information. Specifically, when 
the step S302, the voice data model training 
apparatus determines the acquired in step S301 
English voice data, in step S303, the model uses 
the word model training device 1 corresponding to 
the Chinese voice message, such as "aa ai4 f engl 
"and so on, the English voice data for speech 
recognition processing, such as mandatory 
alignment process, using all possible Chinese 
vowel sound information, the English voice data to 
force alignment for the English voice data 
corresponding to word pronunciation information. 

[007 4] In this case, the word model stored in a 
large number of words corresponding to the 
Chinese voice message, the word model in the 
model training device 1, or in a third party through 
a network connected with the model training 
device 1 devices. 

[0075] Preferably, in step S303, the model training 
device 1 when the speech data is English voice 
data, based on the letter corresponding to the 
Chinese model of voice information, data on the 
English voice for voice recognition processing, in 
order to obtaining voice data corresponding to the 
English pronunciation of letters information. 
Specifically, when the step S302, the voice data 
model training apparatus determines the acquired 
in step S301 English voice data, in step S303, the 
model training device 1 according to the letter 
corresponding to the Chinese model of voice 
information, such as the twenty six letters of the 
alphabet that corresponds to Chinese voice 
information, such as the letter "a" corresponding to 
the Chinese voice message "aa eil", the letter "b" 
corresponding Chinese voice message "b i4", the 
letter "c" corresponding to the Chinese voice 
message " s ei4 "and so on, the English voice data 
for speech recognition processing, in order to 
obtain the English voice data information 
corresponding letter sounds. 

[0076] Preferably, in step S303, the model training 
device 1 is determined in step S302 for the 
English voice data as voice data, give priority to 
the word model corresponding to the Chinese 
voice message, the English voice data for voice 
When the recognition process, when in step S303, 
the model uses the word model training apparatus 
can not recognize the English pronunciation of 
voice data information, and then using the letter 
corresponding to the Chinese model of voice 
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information, the English voice data for speech 
recognition processing, in order to get the English 
voice data information corresponding to the 
pronunciation of letters. Similarly, in step S303, the 
model training device 1 may be given priority letter 
model corresponding to the Chinese voice 
message, the English voice data for speech 
recognition processing, when in step S303, the 
model training apparatus does not recognize the 
use of letter model When the pronunciation of the 
English voice data information, and then using the 
word model corresponding to the Chinese voice 
message, the English voice data for speech 
recognition processing, in order to obtain the 
English voice data corresponding word 
pronunciation information. Here, the word models 
using priority or precedence letter model 
corresponding to the speech information in 
Chinese, English speech data to the speech 
recognition processing, the model may be set in 
advance training device 1 may also be adjusted to 
be an event. 

[0077] For example, in step S301, the model train 
equipment acquired 1 speech data "iphone", in 
step S302, the model training device 1 determines 
the speech data "iphone" for the English voice 
data, in step S303, the model training device 1 
priority model using the corresponding Chinese 
word speech information, the English voice data 
for speech recognition processing, but does not 
recognize the English pronunciation of voice data 
information; then, in step S301, the model training 
equipment 1 and then using the letter 
corresponding to the Chinese model of voice 
information, the English voice for voice recognition 
processing data obtained with the English voice 
data information corresponding to pronounce the 
letter "aa ai4 p i4 ei2 ch oo oul ee enl ii i4", then 
Voice data showed acquired in step S301 is 
alphabetical read "iphone", namely, "1, p, h, ?, n, 
e". 

[0078] More preferably, in step S303, the model 
training device 1 word models respectively 
corresponding to the voice information Chinese, 
Chinese letter model corresponding to the voice 
message, the English voice data for voice 
recognition processing, and Speech recognition 
processing results were obtained for scoring, 
scoring higher pronunciation information to 
determine the pronunciation for the English letter 
shoulder voice data, ? 
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[0079] In this case, due to user input English word 
sometimes word by word reading Sometimes 
alphabetical read, the present invention requires 
the identification of each English word, use a 
similar word model corresponding Chinese voice 
messages, letters, Chinese voice information 
corresponding to the model to determine the 
corresponding pronunciation information, improve 
the accuracy of speech recognition. 

[0080] In a preferred embodiment, the method 
further comprises the step S308 (not shown). In 
step S308, a statistical model of the English 
training device data corresponding to the number 
of occurrences English voice data in the voice 
data; based on the number of occurrences, 
combined with the amount of information of the 
voice data, to determine the English the probability 
value of the data; based on the probability value, 
updating the English voice model. Specifically, 
when a large number of users via voice input 
speech data acquisition device, wherein a plurality 
of the English voice data input by the user to the 
same English voice data, in step S301, the model 
of the large number of training device 1 acquires a 
large number of voice data input by the user; in 
step S302, the model training device 1 judges that 
a lot of voice data into English voice data; 
Subsequently, in step S303, the model training 
apparatus according to Chinese voice information, 
a large number of English speech data to the 
speech recognition process to obtain The large 
number of English speech data corresponding 
pronunciation information, in this case, since the 
plurality of user input to the same English voice 
data, and therefore, in step S303, the model 
obtained training device 1 is about the plurality of 
user input in English voice data corresponding to 
the same or similar pronunciation information; 
then, in step S304, the model training device 1 
according to the plurality of the same or similar 
pronunciation information, identify same English 
data of the plurality of data corresponding to the 
English voice; in step S308, a statistical model 
training equipment that same data in English 
English voice data corresponding to the number of 
occurrences in the speech data; then, in step 
S308, the model number of occurrences of re­
training device 1 according to the English voice 
data, and combined with the number of messages 
in the voice data to determine the probability of the 
value of the English data, such as the emergence 
of a large number of voice data divided by the 
amount of information, the probability of obtaining 
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the value of the data in English; this in step S308, 
the model training device 1 again The English data 
and its corresponding probability values are stored 
in the voice model in English, in order to achieve 
the English voice model update. 

[0081] Preferably, the method further comprises 
the step S309 (not shown) and step S310 (not 
shown). In step S309, when the number of 
occurrences is greater than a predetermined 
threshold number, model in English speech model 
training equipment to extract a data from said in 
English with the English voice data; in step S310, 
the model based on the training apparatus data 
mapping between the English and the English 
voice data, create or update data with the 
corresponding English voice English voice unit. 
Specifically, the model training device 1 may set a 
predetermined threshold amount, the 
predetermined threshold amount used to 
determine the English data corresponding English 
voice data the number of occurrences in the 
speech data exceeds this value, when the number 
of occurrences is greater than the predetermined 
When the threshold number, in step S309, the 
model training device 1 extracts the English data 
associated with the English voice data from the 
English voice model; step S310 in the model 
training device 1 mapping relationship with the 
English voice data based on the English data, 
create a new unit for the English voice English 
voice data, in order to achieve the English 
phonetic units built or updated. 

[0082] More preferably, in step S310, the model 
training device 1 according to data mapping 
between the English and the English voice data, 
using interpolation method, create or update the 
English voice unit. Specifically, in step S310, the 
model training device 1 according to the English 
data mapping relation to the English voice data, a 
new English voice unit data for the English, and 
then, for example by the Chinese pronunciation 
information corresponding Chinese phonetic units 
copy the model parameters to the English speech 
unit, and then align the English data, obtain 
statistics, and then with the parameters of the 
copy obtained by interpolating calculations to 
achieve the establishment or update the English 
voice unit. Here, the Chinese pronunciation for 
each speech unit includes Chinese information, 
such as Chinese initial or final information 
established pronunciation unit, such as "s", "ei4" 
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and other Chinese vowel sound information 
corresponding Chinese phonetic units. 

[0083] More preferably, the method further 
comprises the step S311 (not shown). In step 
S311, the model training apparatus according to 
the English voice data and voice data 
corresponding to the English pronunciation 
information, updating the English voice unit. After 
Specifically, in step S310, the model training 
device 1 is a new English voice data in English 
units, in step S311, the model continuously training 
device 1 according to the English voice user input 
data, and in step S303 is identified by the acquired 
English voice data with the corresponding 
pronunciation information, training the English 
voice unit. 

[0084] In this case, the present invention is greater 
than a predetermined threshold value appears 
here in English, voice data, voice and data for 
English and English New English voice unit data, 
and the English phonetic units constantly training 
to further enhance The accuracy of the English 
pronunciation of voice data information. 

[0085] Figure 4 shows an example of a flowchart 
of a method for training Chinese English speech 
voice information model-based accordance with a 
preferred embodiment of the present invention. 
Referring now to Figure 4 of the preferred 
embodiment described in detail: specifically, in 
step S401, the model training device 1 acquires 
voice data through the voice collecting user input 
means; in the step S402, the speech model 
training apparatus 1 determines the data Are the 
English voice data; step S403, the model training 
apparatus when the voice data is voice data in 
English, according to Chinese voice information, 
data on the English voice for voice recognition 
processing, in order to obtain the data with English 
voice corresponding pronunciation information; in 
step S404, the model training apparatus according 
to the pronunciation information, determine the 
English voice data corresponding English data, in 
order to establish or update the English voice 
model, wherein the information relating to the 
English pronunciation data by the Chinese voice 
information is mapped; in step S405, the model 
training device 1 acquires the user word voice 
input sequence of the target application; in step 
S406, the model training apparatus according to 
the English voice model to determine the The 
word speech sequence corresponding to a 
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sequence of characters in English; in step S407, 
the model will provide a training device with the 
English character sequence information 
corresponding to the user. Wherein the step of 
S401-S404 of FIG. 3 correspond to the same or 
similar steps, it is not mentioned here, and 
incorporated herein by reference. 

[0086] In step S405, the model training device 1 
acquires the user application for the target word 
voice input sequence. Specifically, the user, for 
example user equipment through interactive voice 
collecting device, enter the word speech sequence 
in the target application, in step S405, a model 
training equipment such as an application by 
calling the user equipment provided interface 
(API), etc. way, to get the user to the word voice 
input sequence of the target application. 

[0087] In step S406, the model training apparatus 
according to the English voice model to determine 
the sequence of words corresponding to the 
English speech sequence of characters. 
Specifically, in step S406, the model training 
device 1 according to the word speech sequence 
in step S405 acquired, through voice recognition 
processing, determine the sequence of the 
pronunciation of the word voice information, and 
thus, according to the pronunciation information, in 
the English speech model In matching the query to 
determine the word speech sequence 
corresponding English character sequence. For 
example, a user with the user interaction device 
audio capture device, enter the word speech 
sequence "iphone", in step S405, a model training 
equipment such as an application program 
interface (API) calls by other means provided by 
the user equipment, Get the word speech 
sequence of the user input "iphone"; 
Subsequently, in step S406, the model training 
device 1 according to the word speech sequence 
"iphone", through voice recognition processing, 
determine the sequence of the word voice 
pronunciation information "aaai4 f engl 
"Furthermore, according to the pronunciation 
information, matching the query in this English 
voice model, determined voice the word sequence 
corresponding English character sequence" 
iphone ". 

[0088] In step S407, the model training device 1 
will be provided to the user and the English 
character sequence corresponding information. 
For example, when the target application to use 
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voice input, in step S407, the model training 
device 1 by calling the dynamic web technology 
such as JSP, ASP or PHP, etc., the English 
character sequence as a candidate for entry 
speech input provided to the user; when The 
target application for the voice search application; 
in step S407, the model training device 1 by 
calling the dynamic web technology such as JSP, 
ASP or PHP, etc., will be provided to the user in 
accordance with one or more of the search results 
for that search English character sequence 
obtained. 

[0089] Preferably, the target applications for voice 
input applications; wherein, in step S407, the 
model training device 1 as the English voice input 
candidate character sequence entries available to 
the user. For example, when the target application 
for voice input application, the user through an 
interactive voice collecting device user devices 
with voice input application input speech sequence 
word "iphone", in step S405, the model training 
device 1 for example, by calling the user 
equipment provided by the application program 
interface (API), etc., to get the word speech 
sequence of the user input "iphone"; 
Subsequently, in step S406, the model training 
device 1 according to the word speech sequence 
"iphone", through voice recognition process to 
determine the sequence of the word voice 
pronunciation information "aa ai4 f engl", and then, 
according to the pronunciation information, in the 
English voice model to match the query to 
determine the sequence of words corresponding 
to the English voice character sequence "iphone"; 
Further, in step S407, the model training device 1 
by calling the dynamic web technology such as 
JSP, ASP or PHP, etc., the English character 
sequence "iphone" as a voice input candidate 
terms provided to the user, for the user to select 
the input. 

[0090] Preferably, the target application for the 
voice search application; wherein the method 
further comprises the step S412 (not shown). In 
step S412, a model training apparatus the English 
character sequence as the query sequence to the 
user, access to the query sequence corresponding 
to one or more search results; wherein, in step 
S407, the model training device 1 the one or more 
search results to the user. Specifically, when the 
target application is a voice search applications, in 
step S406, the model training device 1 according 
to the English voice model to determine the word 
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speech sequence corresponding English character 
sequences; in step S412, the model training 
device 1 according to English character sequence 
determined in step S406, the English character 
sequence as a query sequence to the user to 
match the query, get the query sequence 
corresponding to one or more search results; 
Subsequently, in step S407, the model Training 
Equipment 1 by calling dynamic web technology 
such as JSP, ASP or PHP, etc., the one or more 
search results to the user. 

[0091] For example, when the target application is 
interactive voice acquisition device voice search 
applications, users and user devices, enter the 
word in the speech input speech sequence 
applications "iphone", in step S405, the model 
train for example, by calling the device a user 
equipment provided by the application program 
interface (API), etc., to get the word speech 
sequence of the user input "iphone"; 
Subsequently, in step S406, the model training 
device 1 according to the word speech sequence " 
iphone ", through voice recognition processing, 
determine the sequence of the word voice 
pronunciation information" aa ai4 f engl ", and 
then, according to the pronunciation information, 
the English voice model to match the query to 
determine the sequence of words corresponding 
to the English voice character sequence "iphone"; 
and then, in step S412, the model training device 
1 according to the English character sequence 
determined in step S406, the English character 
sequence "iphone" as the query sequence for the 
user, to match the query, access and A 
Subsequently, in step S407, the model training 
device 1 by calling the dynamic web technology 
such as JSP, ASP or PHP, etc., will work with the 
English character sequence "iphone" 
corresponding; the query sequence corresponding 
to one or more search results or more search 
results to the user, for the user to browse. 

[0092] More preferably, in step S405, the model 
training device 1 acquires the user-letter sequence 
of the target application voice input; wherein, in 
step S406, the model training apparatus according 
to the English speech model, determining the 
sequence of letters corresponding English voice 
character sequence. Specifically, the user, for 
example user equipment through interactive voice 
collecting device, enter the letters speech 
sequence in the target application, in step S405, a 
model training equipment such as an application 
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by calling the user equipment provided interface 
(API), etc. way, to get the user to the letter 
sequence of the target application voice input; 
Subsequently, in step S406, the model training 
device 1 according to the letter sequence in step 
S405 voice acquired by the voice recognition 
processing, determine the sequence of voice 
pronounce the letter information, and thus, 
according to the pronunciation information, the 
match query in the English speech model, 
determining the sequence of letters corresponding 
English voice character sequence. For example, 
user interaction with the voice collecting device 
user's device, voice input letter sequence "1, P, h, 
?, n, e", in step S405, the model training device 1 
for example by calling in the user equipment is 
provided The application program interface (API) 
and other ways to get the user input speech 
sequence of letters "1, P, h, 0, n, e"; Subsequently, 
in step S406, the model training device 1 
according to the letter speech sequence " 1, P, h, 
o, n, e ", through voice recognition processing, it is 
determined that the sequence of letters voice 
pronunciation information" aa ai4 pi4 ei2 ch oo oul 
ee enl ii i4 ", and then, based on the pronunciation 
information in the English voice model to match 
the query to determine the sequence of letters 
corresponding English voice character sequence 
"iphone". 

[0093] Similarly, in step S407, the model training 
device 1 will be provided to the user with the 
English character sequence corresponding 
information. Connected cases, while providing the 
target application for voice input applications, in 
step S407, the model training device 1 by calling 
the dynamic web technology such as JSP, ASP or 
PHP, etc., the English character sequence 
"iphone" as a voice input candidate entry to the 
user, for the user to select the input; if the target 
application is a voice search application; in step 
S412, the model training device 1 according to the 
English character sequence determined in step 
S406, the English character sequence "iphone" as 
The user's query sequence, to match the query, 
get the query sequence corresponding to one or 
more search results; Subsequently, in step S407, 
the model training device 1 by calling the dynamic 
web technology such as JSP, ASP or PHP, etc., 
will the English character sequence "iphone" 
corresponding to one or more search results to the 
user, for the user to browse. 
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[0094] In this case, the present invention can also 
be combined with voice recognition that allows 
users to press letters and press Enter word 
English speech sequence in two ways to improve 
the user experience 

[0095] software program of the present invention 
may be executed to implement the above steps or 
functions by a processor. Similarly, the software 
program of the present invention (including 
associated data structures) can be stored in the 
computer-readable recording medium, for 
example, RAM memory, magnetic or optical drive 
or floppy disk and similar devices. In addition, 
some steps or functions of the present invention 
may be implemented in hardware, such as the 
processor with the circuit to perform various 
functions or steps. 

[0096] In addition, the present invention can be 
applied as part of a computer program product, 
such as computer program instructions which, 
when executed by a computer, by operating the 
computer, you can call or provide the method 
according to the invention and / or Technical 
solutions. The method of the present invention is 
calling program instructions may be stored in fixed 
or removable recording medium, and/ or are 
transmitted by radio or other signal bearing 
medium, data flow, and/ or stored in accordance 
with the working memory of said computer 
program instructions to run the device. Here, 
according to one embodiment of the present 
invention comprises an apparatus embodiment, 
the apparatus includes a memory for storing 
computer program instructions and a processor for 
executing program instructions, wherein, when the 
computer program instructions being executed by 
the processor, trigger The device is running 
according to the aforementioned embodiments of 
the present invention a plurality-based methods 
and / or technology programs. 

The case of 

[0097] skilled artisan, the present invention is 
clearly not limited to the details of the above­
described exemplary embodiment, but without 
departing from the spirit or essential 
characteristics of the present invention, it is 
possible to achieve this in other specific forms 
invention. Therefore, whether from what point of 
view, should be considered as an exemplary 
embodiment, but not limiting, the scope of the 
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present invention is defined by the appended 
claims rather than the foregoing description define, 
therefore intended to fall claim All changes which 
come within the meaning and range of equivalents 
of the elements within the present invention 
covers. The claims should not be seen as the right 
to restrict any reference signs covered 
requirements. Bu this evening, apparently 
"comprising" does not exclude other elements or 
steps, singular does not exclude a plurality. A 
plurality of units or devices recited in the claims 
means may be formed of a single unit or be 
implemented by means of software or hardware. 
First, second, etc. words used to indicate the 
name, but does not indicate any particular order. 
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- t~ffl)1)r:i£t~$11L ~fJTJ1)r:i£~Xi!sfl~. 
16. t~ffltX5¥Ll~* 15 J1)r:i£B"Jfl~iJl[t!f,i&~, Jt9"1, i~'i&~~'EL15: 
~fflm~~K,ffl-=f':1§)1)r:i£ili~~~*rffik~~~ffi,~)1)r:i£~xma•~9"1m~ 

J1)r:i£~X~ffl ~ J1)r:i£~Xi!s~ffl ; 
.5f;i)l[t!f,~K, ffl-=ft~ffl)1)r:i£~X~ffl~ J1)r:i£~Xi!s~ffl s"JE3tM~t~, ~~~~IJT 

~)1)r:i£~xma~fflffl~@~~xma•7Go 
17. t~ffltX5¥Ll~* 16 J1)r:i£B"Jfl~iJl[t!f,i&~, Jt9"1, J1)r:i£.5f;i)l[t!f,~Kfflr: 
-@ffl)1)r:i£~x~ffl~J1)r:i£~xma~ffl~~M**·*mffiffitt~1J~,~~~~ffi 

J1)r:i£~Xi!s .5G. 
18. t~ffltX5¥Ll~* 16 ~ 17 J1)r:i£B"Jfl~iJl[t!f,i&~, Jt9"1, i~'i&~~'EL15•5G~IJT~K, ffl 

-=f: 
-@ffl)1)r:i£~xma~ffl&~~~xma~fflffl~@~~sffig,~ffi)1)r:i£~xma 

.]G. 

') 
d 
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19. ttHltXlLl~* 12 ~ 18 ~ff-JP1J1fr:i£B"Jfl~iJl[t!f,i&~, Jt~, i~i&~~1'1t5: 
ff~~~~K,fflT~~Yr:i£ffl~A§~@ffl~A~•~msff~; 
ff~~k~K,fflr@fflYr:i£~~msffl~,~k~Yr:i£•~msff~ffl~@~~~ 

'¥1--r ff~Ll : 
mgm~~K,fflr~~Yr:i£~~¥~ff~ffl~@~mgm~~Yr:i£m~. 
20. t~ffltX5¥Ll~* 19 Yr:i£B"Jfl~iJl[t!f,i&~, Jt~, Yr:i£ § tff.@ffl Ai!s~A@ffl : 
Jt~, pfi:i£11L@,m1~~Kfflr: 
-~Yr:i£~~'¥~ff~~Ams~A~~~*m~~Yr:i£ffl~. 
21. t~ffltX5¥Ll~* 19 Yr:i£B"Jfl~iJl[t!f,i&~, Jt~, Yr:i£ § tff.@ffl Ai!st!l~@ffl : 
Jt~, i~i&~~1'1t5: 
~~~~~K,fflr~Yr:i£~~'¥~ff~~AYr:i£ffl~~~~ff~,~~~Yr:i£~~ 

ff~Llt§x-t@s"J-1-~$1--rt~tit'=: 

r: 

Jt~, Yf:i£11L@,m1~~Kfflr: 
-~Yr:i£-1-~$1-~~~*m~~Yr:i£m~. 
22. t~ffltX5¥Ll~* 19 ~ 21 ~ff-JP1J1fr:i£B"Jfl~iJl[t!f,i&~,Jt~,Yr:i£ff~Ll~Ilt~Kffl 

-~~Yr:i£ffl~A§~@ffl~A~¥~msff~: 
Jt ~ , Yr:i£ff ~Ll ~j[J k~Kffl r : 
-@fflYr:i£~~msffl~,~k~Yr:i£¥~msff~ffl~@~~~-'¥~ff~. 
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~11 III tR ~~ 
[ 0016] Jffi tt [#,] i~ ~ J!~ l2), r ~{t 00 )1)r 11: B"J x1 ~ ~ ~~ 1tlJ ttct i~H}tl )1)r 11: B"J t:'Hlll m j£ ' * 1st 13)§ B"J ;It B 
*'t11L § s"J to 1Jt ,8 ~:ft~~ ;f~ J! l3J§ _mi : 

[0017] 00 1 ~ t±:l ttHI * 1st 13)§ -1-1JOO B"J J=!lf<~-y ~ JZ:i!s11§ ,@!!)I[ tff~JZ:i!sfl~ B"Ji& 

coo18J oo 2 ~ t±:l t~ffl * tt l3J§ -1-1Jt;tz1~illi ,wu s"J m r¥r ~ =ti!s11§' ,@, v11 tfr~xi!sfl 
~s"Ji&~~~OO: 
[0019] 00 3 ~ t±:l t~ffl * 1st 13)§ Jj -1-1JOO B"J ffl r¥r ~ JZ:i!s11§ ,@, i)I[ t{f,~JZ:i!sfl~ B"J 
' '+ '±- :j'.P WT 7f 1z-ii1L~3: P"'1 ; 

coo20J oo 4 ~ t±:l t~ffl * tt l3J§ -1-1Jt;tz1~illi ,wu s"J m r¥r ~ =ti!s11§' ,@, v11 t!f,~=ti!sfl 
~s"J1J~titf¥00 o 
[0021 J ~ff 00 ~ ;t§ ~EJ,\U§1~s"J ~ft00tff.i21~~;t§ ~EJ,\U§1~s"J~~1tf: o 

~ {1!qt ~ill JJ ~ 
~~J rOO~~m00~*2tl3J§~*-ffW~Wi:i£o 
[0023] 00 1 ~ t±:lt~ffl*bt 13)§-1-1JOOB"Jffl r¥r ~ JZ:i!s11§',@, i)l[t{f,~JZ:i!sfl~ B"Ji& 
~~~OOo fl~i)l[t!f,i&~ 11'1trSi!s$tilt~-'i: lOL~JZ:fUfJr~-'i: 102, i!siJU1IJ~-'i: 103 
5t0fl~i)l[t{f,~_'i: 1040 
[0024J ;tt~, i!s$t!tJ~-'i: 101 $t!tlffl?Wtti!s*~~-'i:~As"Ji!s~fflo A~±-fu, 
ffl?g\(;::k_mffl?Wtt~i!s*~~-'i=B"J3EJi, ~A Ti!s~ffl, i!s$t!tJ~_'i: 101 WttiJWJ 
ffli~i!s*~~-'i:)1Jr:J'Rd~s"J@fflf¥fFtti:J CAPI), $t!tJi~ffl?g\(;::k_mffl?~As"Ji!s~ffl: 
g\(;~' ffl?g\(;::k_mffl?Wtt~i!s*~~-'i=B"J3EJi, ~A Ti!s~ffl, ff~+fi~i!s~fflf¥A 
i!s~fflJ$~, i!s$t!tJ~-'i: 101 WttiJWlffli~i!s~fflJ$)1)r=Nt1~s"J@fflf¥fF-tt i:J CAPI), ;,;_ 

~ms~fflJ$~$t~ffl?g\(;::k_mffl?~A~ms~fflo 
~~] *~~tt#A~@~~ML:i£$t~ms~ffl~7JANA~~.;tt~~~~gl(;~~ 
ey ~~ t±:l l~ B"J $t .ijJ i!s~ ffl B"J 1J A -fzo ey ff!ffl r * 1st l3J§ , tE@'EL ~ft* 1st l3J§ 1~Hf1 m 11 [2), ~ , ff 
1±1ttl2J, 5[ ffl1JA1'1~r 1tto 
[0026J ~xfufJr~-'i: 1O2 fufJr)1)r:i£i!s~ffl~~A~JZ:i!s~fflo A~±-fu, ~xfufJr~ 
_'i: 102 t~ffli!s$t!tJ~_'i: 101 )1)r$t!tJB"Jffl?Wtti!s*~~-'i:~AB"Ji!s~ffl, ,Wtl-fzoWtt 
F~-~~~~1JA,~~~ms~ffl~~A~Xms~ffl0 
[0027] *~N±itt#A~ @~~~~~L:i£1UfJr~JZ:i!s~ffl B"J7JA1XA~,Wtl' Jt1wJ~~s"Jgl(; 
~~PT~t±:l~~~~~xma~ffl~1JA~PTff!fflr*2t13J§,m@1'1~tt*2tl3J§~~mll 
l2J, ~ , ff tE tt l2J, 5 f ffl 1J A 'EL~ r tt o 
coo28J i!siR!tlJ~-'i: 103 ':1§)1)r:i£i!s~fflA~JZ:i!s~ffl, t~ffl ~ =ti!s11§',@,, x1 )1Jr:i£ 
~xma~ffl*fimam~~~.l2J,$tffl~)1Jr:i£~=tms~fflffl~@~btsffig0A~~. 
':1'i~xiuiJr~-'i: 1O2 fufJri~i!s~fflA~Xi!s~ffl, i!siR!tlJ~-'i= 103 t~ffl~=ti!s11§' 
,@,, -fzo ~ XFtff:iJ-f±J:11§',@,, x1i~~JZ:i!s~ffl*iTi!siR!tlJ~~. ,Wtl-fzo, 3~JZ:fUfJr~-'i:fUfJr 

G 
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i~i!s~ffl A ~JZ:i!s~fflat, i!siJU11J~-'i: 103 *ffl Yf~pJ~~B"J ~ XFi>J-Hr11i!f )@, ¾iJU11J 
i~~JZ:i!s~ffl, l2,IJiJ[J5Ei~~JZ:i!s~fflB"Jbts11i!f,@,o 
[0029J ,WtlizP, ffl? Wtt~i!s*~~-'i= s"J~]f, ~A 7 i!s~ffl-1¥L ii1J "iphone", i!s 
$t!tJ~-'i: 101 WttiJWJ ffl i~i!s*~~-'i=Yr=NH~ s"J@ffl fifF-tt i:J CAPI), $t!tJ 7 i~i!s~ 
ffl "iphone"; iliJ§'. ~JZ:fUfJr~-'i: 102 *ffl F~fl~121Wcs"J1J:rt, fu fJri~i!s~fflA~X 
i!s~ffl ; !liJ§, i!siR!tlJ ~-'i: 103 *ffl Yr~ ey~~ s"J ~ x F l>J-Hr11i!f ,@,, x1i~ ~JZ:i!s~ffl 
"iphone" nl:fi5.11Ht1Jx11r, ~J[J5Ei~~JZ:i!s~ffl "iphone" B"Jbts11i!f ,@,A" aa ai4 f engl "o 
ftJl:t, aa, ai4, L engl ~ePA~XFi>J-Hr11i!f,@,,;tt~s"J~-'¥:zbrd~i>J-Hr11i!f,@,Yfx1@B"JFiJW1o 
* ~N±]tJsz:# A~@~~~~~, ftJl:t, ~ x F l>J-Hr11i!f ,@,R. F i)WJ B"J :zbJ'{:Z A ~,Wtl, ffiJ ::f@x1 * 1st l3J§ 

1'21: ff1PJ~~1tlJ 0 

coo3oJ 1JtJ21±fu, i!siR!tlJ~-'i= 103 ~ey [2),t~ffl• ii1Jfl~Yrx1@s"J ~ =ti!s11i!f ,@" gl(;-'¥-Hr 
ffl~Yr~@~~xmamg,~~~xma~ffln!:fimam~~~.[2),$tffl~~~xma 
~t@;t§x1@B"J-1¥L ii1Jbts11i!f,@"gl(;-'¥-Hrbts11i!f,@,o ,WtlizP, x1r "iphone", ~ ffl?~Ai!s*~ 
~-'i:B"JA~-1¥L ii1Ji~s"J "iphone", IJliJi!siR!tlJ~-'i: 103 ~J[J5EJtx1@B"J*ffl ~JZ:i!s11i!f,@,~~ 
s"Jbts11i!f,@,A "aa ai4 f engl" ;~ fflf='~Ai!s*~~-'i:B"JA~-'¥-Hri~B"J "iphone", ep, 
"L p, h, o, n, e", IJliJi!siR!tlJ~-'i: 103 ~J[J5EJtx1@B"J*ffl ~JZ:i!s11i!f,@,~~s"Jbts11i!f,@,A 
"aa ai4 p i4ei2 ch oo oul ee enl ii i4"a 

[0031] *~N±]tJsz:#A~ @~~~~~_1:i£iR!tlJbts1§,@,B"J1J:rt1XA~,Wtl' Jt1wJ~~s"Jgl(;4-J§ 
ey ~~ 1±\ J~ B"J i,Q !tlJ 1st si§ ,@, B"J 1J :rt izp pJ ~ffl r * 1st l3J§ , tE J:IIL 1'1 '2tft * 1st l3J§ 1~Hf1 m II l2J, ~ , ff 
ft Jl:t l2J, 5 f ffl 1J :rt 111 '2! r Jl:t o 
coo32J fl~ iJII t!f,~ -'i: 104 t~ ffl Yr:i£ 1st s11i!f ,@,, ~j[J 5E Yr:i£ ~ x i!s~ ffl Yr x1@ s"J ~ x ~ 
ffl, l2J,J!iLgl(;J~J1JT~=ti!sfl~, Jt ~, Yr:l£2ts11i!f ,@,~ Yr:i£~x~fflWttYr:i£ ~ =ti!s11i!f 
,@,;t§E;P:M O ~~±-IE., fl~i)l[t{f,~_'i: 104 t~ffli~i!siR!tlJ~-'i: 103 YriR!tlJ$t:f~B"Jbts1§,@,, 
~J[J5Ei~~JZ:i!s~fflYfx1@B"J~JZ:~ffl, izP:t~fflJtsi§,@, "aa ai4 f engl ", ~J[J5Ei~Jts11i!f 
,@31@s"J~JZ:~fflA "iphone", ~~;fJ.i~bts11i!f,@,~i~~JZ:~ffls"JE:P:M~1H1A~JZ:i!sfl 
~, l2J, ~l~x1i~~JZ:i!sfl~ B"JJ!iLgl(;J!fJT, ;tt ~, i~bts1§ ,@,~ i~~X~fflWtti~ ~ Xi! 
s11i!f ,@,;t§ s;P:M o 
[oo33J ftJl:t, ~JZ:~ffiA~~~s"J~JZ:1¥L ii1J, izp" iphone"~, ffiJ~JZ:i!s~fflAi~~~s"J 
~JZ:1¥L ii1JJ1frx1@B"Ji!s~ffl, PP" iphone" Yrx1@B"Ji!s~ffl, Wtti!s$t!tJ~-'i: 101 Yr$t 
ltlo 

~~] *~~tt#A~@~~M-1:i£J!iLgl(;J!ffi~xmaffl~~7JANA~~.;tt~~ 
~~gl(;4-J§-aJ~i±l~~JiiLgl(;J!ffi~xmaffl~~1J:rt~-ar~mr*2t13J§,m@111'2tft* 
1st l3J§ 1~Hf1 m II l2J, ~ , ff ft Jl:t l2J, 5 f ffl 1J :rt 111 '2! r Jl:t o 
[0035] ftJl:t' * 1st 13)§ ft@:~~ XF ~fl~lHili--1, 5¥Llffl 1§1~ B"J ~ JZ:i!si§ ,@,' x1~JZ:i!s 
~tmn1:1-rmam~~~.l2J,$tffl~~~xma~fflffl~@~ttsffig,~~~~xmaffl 
~s"JJ!iLgl(;J!fJT, ~:i31:±fu~1tlJ7 ~JZ:i!sfl~s"Jj;JJr\flo 
[0036] 1JtJ21±fil, fl~i)l[t!f,i&~ 1 B"J~1-~-'i:zJsJ:EH~~i::ffJrI 1'J=: B"J O ~~±-IE., i!s$t!tJ~ 
_'i: 101 $t.ijJffl/='Wtti!s*~~-'i:~AB"Ji!s~ffl ;~J(fLJfJr~_'i: 102 fUfJrYr:i£i!s~ffl 
~~A~Xi!s~ffl ;i!siR!tlJ~-'i= 103 ':13Yr:i£i!s~fflA~Xi!s~ffl, t~ffl~ =ti!s 
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xn ¥S: Mf 101 £ ~ xn ¥S: * it ifUi z: o 1 £ ~ ifif.!Di):;:: ~ Jit ~ • til-:f ;;1zy 1t O 'l'il' *;,*~mi=,- 4e ~ ix §t 
if ~*it):;::~ Wf Mf §f tJ:¥S: Y?J '® w fif'i t:ft *it!b ~ if ~*it):;::~ Wf Mf ix ''l'il' *t*it):;:: t:p 4e ~ 
ixMffBflimi=,-if~i 'if~*it4~¥.cif~*itW!'Mf~ so1 £~fif'it:ft*it 'til-:f¥f'.¥} [68ooJ 

0 t:p .it ~Ii- - ~ 4e tn¾ §t ~ rm :Pif 1 .it~ :ff~ lilt fBf M:l:Jit §f :f-]J} ~ ~ ' t:p 1 .it~ :ff~ M fBf Mi :f-
]J} Y?J .U!fBfli&t WJit ''ij' *Y*it4 t:p 4e ~ ixMf &t w~¥~lfl}u t:p fBfli&t WJit '1:ff~ [8800] 

0 'l'il' *;,*~&t w4e 
~ ix§tif~*it4~W!'Mf §fil'J:¥S:Y?l ·~ixritW~!b~if~*it4~Jitix ''l'il' *}mftf!.ei):;:: t:p 4e 
~ijfu~Mf&* 'Efil'.w~ixritW~d~ 'Efil'.¾fif'icft*it!b~if~*it4~W!'Mf ix·~" 12ua J v!B 

BB,, d~ ''l'il' *t*it4t:f14e~ixMffBfli&t w&* so1 £~fif'it:ft*it 'if~*it4~¥-if~*it 
4exn¥S:Mf 101 £~xn¥S:*itifif.!Di 2:01 £~ifif.1Di4~Jit~ 'til-:f$1f 0 'l'il' *;,*~&t w4e~ ix§t 
if ~*it):;::~ Wf Mf §f tJ:¥S: Y?J '® w fif'i t:ft *it!b ~ if ~*it):;::~ Wf Mf ix ''l'il' *t*it):;:: t:p 4e ~ 
ix:11eff8fl:l:&t wif~i 'if~*it4~¥-if~*itW!':1fef~ so1 £~fif'it:ft*it 'til-:f¥f'.¥r [L8ooJ 

0 if~*itX:II¥$:=fT ¼} f¥J f§JJ--E7!-~~ 1 .lf-~:ff~llitfBfl:l:Jit ~][ 'ifi!l~ 
~~~18fm*ID4~~®w~m~if~*fil4~,~~~if~*fil4~'~¥S:~if~*m 
!b~til-:fifif.l±fif'i~£~~4e 1 .lf-~:ff~MfBfli~JW .. ~i~,,i8JEfil'.~1iflY*ffi=F!Qt:$7: '1:ff~ 0 i~¥E 
~~m*fil4rpWfMf:Pifif~4~WfMf§f~m*~Wl'Mf't:p~'f8fm*m4~~!l~~~ 
Y?J 'if~):;::~4e~ ixMf if~*it4~W!'Mf~!¥.1f ''l'il' *t*~W!'Mf if~i vo1 £~:ff~l1itf8flf 'l'il' *;, 
* ~ 4e ~ ix §t if ~*it):;::~ Wf Mf §f tJ:¥S: Y?J '® w fif'i t:ft *it!b ~ if ~*it):;::~ Wf Mf ix ''l'il' *;, 
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~ ±-fu , ft J'j[i 5G iJ I I t!f, ~KA ~ JZ: ~ ffl IJT Ji - ~ JZ: i! s J'j[i 5G z J§ , 1'j[i 5G J! IJT ~ K ::f fJr ±-fut~ ffl ffl 
?~As"J~=ti!tt~ffl, R. rni!ttiJU1IJ~K 103 iJU11JYr$t:f~s"J~i~~=ti!tt~fflt§x1@s"J 
Jttt11§',@,, i)I[ tff,i~~JZ:i!s J'j[i 7Ga 
c 004s J ft Jl:t, * tt l3J§ x1 t±:l :i=,m Jl:t )l.):::k rt~ 5E 1~ 11 s"J ~ x i!tt~ ffl, Ai~~ x i!tt~ ffl R. ~ 
x ~ ffl lJT Ji~ x i!tt • 5G, # x1 i~ ~ x i!tt • 5G ::f fJr ±-funHT iJII t!f,, l2J, * -ff m :fh~ ~xi! 
tt~ffl s"J Jttt11§' ,@, s"Jli~Jrl'ti o 
coo49 J ~ 2 ~ t±:l t~ ffl * tt sJ§ -1-1Jt;tz1 ~ i~HJtl s"J m r¥ r ~ =ti!tt11§' ,@, iJII t!f, ~=ti!tt ti 
~s"Ji&4~~~0 i~fl~iJl[t!f,1&4 1 ~1'1t5ff~Ll$t!tJ~jr 2O5,fF~IJ~J[J5E~K 206 5¥011§',@, 
=Nt1~~K 207 0 l2,l r ~-~~ 2 x1i~1ftJ21~i~HJtlnt1Tt:'HIIIWi:i£ :~~±-fu, i!tt$t!tJ~j[ 201 $t 
Itlffl? Wtti!tt*•~K~A s"Ji!tt~ffl : ~xiu fJr~j[ 202 iu fJr Yr:i£i!tt~fflJt~ A~ 
=ti!tt~ffl :i!ttiJU1IJ~K 203 ':1§Yf:i£i!tt~fflA~JZ:i!tt~ffl, t~ffl~JZ:i!tt11§',@,, x1Yr 
J£~xmtt~ffln!:fimttm~)l.):~,[2,l$tffl~Yr:i£~xmtt~fflffl~@~ttttffig:ffi~ 
iJII t!f,~ K 2 04 t~ ffl Yr:i£ tt tt11§' ,@,, ~j[J 5E Yr:i£ ~ x i!tt~ ffl Yr x1@ s"J ~ x ~ ffl, l2,l J!iL gl(; J! 
IJT~JZ:i!sfl~, ;tt ~, Yr:i£2ttt11§',@,~ Yr:i£~JZ:~fflWttYr:i£~ JZ:i!tt11§',@,;t§E3tM ;ff~Ll 
$t.ijJ~j[ 205 $t.ijJYf:i£ffl? A§ tff.@ffl~As"JJ'j[i iA]i!sfF~lj ;ff~U~J§JE~K 206 t~fflYr:l£ 
~=ti!ttfl~, ~J[J 5E ~ Yf:i£J'j[i ii1J i!tt fF~IJ;t§ x1 @s"J ~x '¥1--r fF~Ll :11§' ,@,=Nt1~~K 207 ~;fJ.~ 
Yr:i£~x'¥Z--rfF~IJt§x1@s"J11§',@,=Nt1~~Yr:i£ffl? o ;tt~, i!tt$t!tJ~K 2OL~xiuiJr~j[ 
202, i!siJU1IJ~j[ 203 5t0fl~ i)l[t!f,~j[ 204 ~ ~ 1 Yr~x1@~j[;t§ ~gl(;;t§1lV-, ii"fJl:t)l.):::f~ 
7M:i£, #Jltt5[ffl s"J1J:rt'EL~rJl:to 
coo50J ;tt~, fF~Ll$t!tJ~K 205 $t!tJYr:i£ffl? A§ tff.@ffl~As"JJ'j[i ii1Ji!ttfF~Ll o ~~±-fu, 
ffl?~~wtt~ffl?-i&4~mtt*•~K~~li,ft§~@ffl~~A•~mttfF~,fF~ 
$t.ijJ~j[ 2O5 ~tlizoWttiJWJffli~ffl?i&4Yr=Nt1~s"J@fflf¥fF-tii::J (API) 1/j)Jj\, $t.ijJi~ffl? 
A§ tff.@fflYr~As"JJ'j[i ii1Ji!ttfF~Ll o 
coo51J fF~IJ~J[J5E~K 206 t~fflYr:l£~=ti!ttfl~, ~J[J5E~Yf:i£J'j[i ii1Ji!ttfF~IJ;t§x1@s"J~ 
JZ:'¥1--rfF~IJ o ~~±-fu, fF~IJ~J[J5E~K 206 t~ffli~fF~IJ$t!tJ~jr 205 Yr$t!tJs"JJ'j[i ii1Ji!sfF~IJ, 
'c&'-+'E.~'QJ;J1fhkJ'.Ffl J:+f,,-'---,'' i¥i 'c:!'E.~~Erlfrhl&~J~a ~*,:;,;::; --1:B-l:6!'' ,g.~1~a --fr'' --tt--' 'E. JJ.:!Lli ir::1 tt i/, n1J )(.[ .J:'E, 'µJlj JE i~ --"r lAJ ir::1 tt 1'f' 7 ~ 1=1 'J I,)(. tt , l§ ,\:,:;,, ,QI , , ,J , ill( 1/J't i~ I,)(. tt , l§ ,\:,:;,, 1± i~ ::R: x ir::1 

ttffl~~n!:fi~~~~.~5E~~J'j[i~msfF~ffl~@~~JZ:'¥~ff~o~~.ffl?Wtt~ 
ffl? i&4B"Ji!s*-~KB"J~li, ~A 7 J'j[i ii1Ji!sfF~IJ "iphone", fF~IJ$t.ijJ~jr 205 ~tlizo 
WttiJWlffl i~ffl? i&4Yr=Nt1~s"J@fflf¥fF-ti i::J (API) 1/j)Jj\, $t.ijJ 7 i~ffl ?~As"JJ'j[i ii1Ji!s 
fF~IJ "iphone" : !liJ§, fF~IJ~j[J 5E~K 206 t~ffli~J'j[i ii1J i!s ff~Ll "iphone ", Wtti!ttiJU11J )l.): 
~. ~J[J5Ei~l'j[i ii1Ji!sff~U B"Jbttt11§',@, "aa ai4 f engl ", n!:rm, t~ffli~bts11§',@,, fti~~JZ:i! 
sfl~ ~nt1T~Wc~i1!J, ~J[J5E~i~l'j[i ii1Ji!sfF~IJ;t§x1@s"J~JZ:'¥Z--rfF~IJ "iphone"o 
coo52J 11§',@,=Nt1~~K 207 ~;fJ.~Yf:i£~=t'¥Z--rfF~IJ;t§x1@s"J11§',@,=Nt1~~Yr:i£ffl? o ~tlizo, 
':1§i~ § tff.@ffl Ai!s~A@ffl' i~11§',@,=Nt1~~K 207 WttiJWlfflmizo JSP, ASP glG PHP 1/ji}J;:;§ 

~Ntt#,~~~x'¥~fF~~Amtt~A~J21~*=Nt~~~ffl?:':1§~§~@fflAmtt 
-tf~@ffl :i~11§',@,=Nt1~~K 207 WttiJWlfflmizo JSP,ASP glG PHP 1/ji}J;:{§~Ntt#, ~;fJ.;j;~t@i~~ 
=t'¥~ff~~~$tffl~-,t-gl(;$1-~~~*=Nt~~~ffl?o 
[0053J 1JtJ21±-fu, i~ § tff.@ffl Ai!s~A@ffl :Jt~, i~11§',@,=Nt1~~K 207 ~;fJ.Yf:i£~=t'¥Z-1 
ff~~Ams~A~J21~*=Nt~~Yr:i£ffl?o~~.':1§~§~@fflAms~A@ffl,ffl?W 
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tt~ffl? i&4B"Ji!s*-~-'i=B"J3E1L tti!s~A@ffl ~~A 71¥L ii1Ji!sff~IJ "iphone", 

ff ~u $t 1tJ ~ -'i: 20 5 ~tl -tzri w tt iJWJ m i~ m ? -i& 4 Yr m 1~ s"J @m t¥ ff-ti Q CAPI) 1/j 1f :rt, $t 1tJ 
T i~ffl? ~A B"J1¥L ii1J i!s ff~IJ "iphone"; M[J§, ff~lj,p"j[J5E~-'i: 206 t~ffli~1¥L ii1Ji!s ff~IJ 
"iphone ", Wtti!siJU1IJ)[.):~, ,p"j[J5Ei~1¥L ii1Ji!s ff~IJ s"J bts11§',@, "aa ai 4 f engl ", nl:n'o, t~ 
ffl~ttsffig,tt~~xmaffl~~*fi~~~~.~5E~~•~msff~ffl~@~~x 
'¥1--rff~lj "iphone" ;ntrnJ, 11§',@,=Nt1~~_'i: 207 JlttiJWlfflmizP JSP, ASP glG PHP 1/ji}J~jxxJ]J[vz: 

*• ~~i~~X-'¥1--rff~IJ "iphone" 1'FAi!s~A11~J21ii1J~=Nt1~~i~ffl?, l2J,1~i~ffl?J211f~ 
Ao 

[0054J 1iJ21±-fu, i~ ~Hff.@ffl Ai!s-tl~@ffl ;;It~, i~fl~iJllt!f,1&4 1 ~1'1-trS-tl~$t!tJ~ 
-'i: C *~l±l) o i~-tl~$t!tJ~-'i:~~Yr:i£~X-'¥1--rff~IJ1'FAYr:i£ffl? s"J~ifflff~Ll, $t!tl~Yr:i£ 
~i1Uff~Llt§x1@s"J-1-gl(;$1--tt~tit'= ;;tt~, i~11§',@,=Nt1~~-'i= 207 ~~Yr:i£-1-gl(;$1--tt 
~~*=Nt1~~Yr:i£ffl? o Jtf~±-fu, ':1'ii~ § tff.@ffl Ai!s-tl~@ffl, ff~IJ,p"J[J5E~-'i: 206 t~ffli~ 
~xmaffl~.~5E~~•~msff~ffl~@~~x-'¥~ff~;~~$t~~-'i:@ffl~ff~ 
,p"j[J 5E ~ -'i: 206 Yr ,p"j[J 5E s"J ~ x '¥ Z-1 ff ~IJ , ~~ i~ ~ x '¥ Z-1 ff ~H'F Ai~ ffl? s"J ~ i1lJ ff ~IJ , n!: 1T ~ 
Wc~i1U, $t!tJ~i~~i1Uff~IJt§x1@s"J-1-gl(;$1--tt~~* ; M[J§, 11§',@,=Nt1~~-'i: 207 WttiJWJ 
fflifizp JSP, ASP glG PHP 1/ji}J~jxxJ]J[vz:*, ~~i~-,tgl(;$1--tf~~*=Nt1~~i~ffl? o 

[0055] ~tlizP' 3 i~ § tff.@ffl Ai!s-tl~@ffl' ffl? Wtt~ ffl ?-i& 4 B"Ji!s*-~-'i: B"J 
3E1L tti!s~A@ffl ~~A 7 1¥L ii1Ji!s ff~U "iphone", ff~IJ$t.ijJ~-'i: 205 ~tlizPJlttiJWJ 
ffl i~ ffl ? -i& 4 Yr =Nt 1~ B"J @ffl fi ff-ti i::J (AP I) 1/j 1f :it, $t !tl 7 i~ ffl ? ~ A B"J 1¥L iA] i! s ff ~lj 
"iphone" ; M[J§, ff~lj,p"j[J5E~_'i: 206 t~ffli~1¥L iA] i!s ff~IJ "iphone ", Wtti!siJU1IJ )[.):~, ,p"j[J 
5Ei~1¥l ii1Ji!sff~IJ s"Jbts11§',@, "aa ai4 f engl ", nl:n'o, t~ffli~bts11§',@,, tti~~Xi!sfl 
~ ~nt1T~Wc~i1U, ,p"j[J5E~i~1¥L ii1Ji!sff~IJ;t§x1@s"J~X-'¥Z--rff~Ll "iphone" ;ntn'o, -tl~$t 
!tl~-'i:t~ ffli~ff ~IJ ,p"j[J 5E~-'i: 206 Yf ,p"j[J 5E s"J ~X '¥1--r ff ~Ll, ~~ i~~X '¥1-1 ff ~IJ "iphone" 11: 
A~ffl?~~~ff~,n!:fi~~~~.$t~~~~~ff~ffl~@~-1-gl(;$1-~~~*;M[ 
J§, 11§',@,=Nt1~~-'i= 207 WttiJWlfflmizP JSP,ASP glG PHP 1/ji}J~iXXJ]J[vz:*, ~~~i~~X-'¥1--rff~U 
"iphone" ;t§x1@s{J-,tgl(;$1--tf~~*=Nt1~~i~ffl?, 1~i~ffl? ~xU'&ffo 
coo56J J!1iJ21±-fu, ff~Ll$t!tJ~-'i: 205 $t!tJYr:i£ffl? A§ tff.@ffl~As"J-'¥-B-Fi!sff~Ll ;;tt 
~, Yr:i£ff~IJ,p"J[J5E~-'i: 206 t~fflYr:i£~xi!sfl~, ,p"J[J5E~ Yr:i£'¥-B-Fi!s ff~IJ;t§x1@s"J~ 
X-'¥~ff~oA~~,ffl?~~Wtt~ffl?-i&4~ms*•~-'i:~3Eli,tE§~@ffl~~A 
'¥-B-Fi!s ff~Ll' ff~IJ$t.ijJ~_'i: 205 ~tlizPJlttiJWJffl i~ffl? -i& 4Yr=Nt1~s"J@ffl fiff-ti Q (API) 

1/jjj:ft, $t.ijJi~ffl? A§ tff.@fflYr~As"J-'¥-BJi!s ff~Ll ; [l;l[J§, ff~lj,p"j[J5E~_'i: 206 t~ffli~ff 
~lj$t.ijJ~_'i: 205 Yr$t!tJB"J-'¥-BJi!sff~Ll, Wtti!siR!tlJ)[.):~, ,p"J[J5Ei~-'¥-B-Fi!sff~U B"Jbts 
11§' ,@,, n!: ffiJ, f~ ffl i~ bts11§ ,@,, tE i~ ~Xi!s fl~~ nt1T ~ We ~i1l], ,p"J[j 5E ~ i~ '¥-B-Fi!s ff ~U 
;t§x1@s"J~X-'¥Z--rff~Ll O ~tlizP' ffl?Wtt~ffl?i&4B"Ji!s*•~-'i:B"J3Eli, ~A 7 ¥£Ji! 
sff~U "L p, h, o, n, e ", ff~IJ$t.ijJ~-'i: 205 ~tlizPJlttiJWJffl i~ffl? i&4Yr=Nt1~B"J@fflfiff-ti 
i::J (API) 1/jjj:ft, $t.ijJ 7 i~ffl?~AB"J-'¥-BJi!sff~lj "L p, h, o, n, e"; M[J§, ff~lj,p"j[J5E~_'i: 
206 t~ffli~-'¥-B-Fi!sff~Ll "L p, h, o, n, e ", Wtti!siR!tlJ)l):~, ,p"j[J5Ei~-'¥-B-Fi!sff~IJ s"Jbts 
11§',@, "aa ai4 p i4 ei2 ch oo oul ee enl ii i4", nl:n'o, i'~ffli~bts11§',@,, tti~~Xi!s 
fl~ ~nt1T~Wc~i1U, ,p"j[J5E~i~-'¥-B-Fi!sff~IJ;t§x1@s"J~X-'¥1--rff~Ll "iphone"o 
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[0051J ;t§ flVJfu, 11§' ,@, =Ntf~~-'i: 207 ~;fJ.~ i~ ~X '¥1-1 ff ~Ll ;t§ x1@ s"J 11§' ,@,=Ntf~~ Yr:i£ffl? o 
-ttJ:1Jtl, ':1§i~ § tff.@ffl Ai!s~A@ffl, i~f1§',@,=Ntf~~_'i: 207 WttiJWlfflmizP JSP,ASP glG PHP 
~i}J~ixxJNtt#, ~;fJ.i~~X-'¥1--rff~IJ "iphone" 11:Ai!s~A {~J21ii1J %:=Nt1~~i~ffl?, l2J, 1~ 
i~ffl?J211f~A ; ':1§i~ § tff.@ffl Ai!s-t!l~@ffl ;1f~~!tl~-'i:t~ffli~fF~IJ,p"j[J5E~-'i: 206 
Yf,p"J[J'iEB"J~JZ:'¥1--rfF~IJ, ~;fJ.i~~JZ:'¥1--rfF~IJ "iphone" 11:Ai~ffl? s"Jtfi1!JfF~IJ, nHrl21Wctf 
i1!J, ~1tJ~i~tfi1UfF~1Jt§x1@s"J~,tgl(;iS1--tt~tit'= ; fliJ§, f1§',@,m1~~-'i: 207 WttiJWJfflm 
izp .TSP,ASP glG PHP ~i}J~jxxJ]J[vz:#, ~;fJ.~i~~JZ:'¥1--rff~lj" iphone";t§x1@s{J~,tgl(;$1--t! 
F,F,, I.--J-. a:, -ES.Jil/0,.'' p:J ' Jil'' p:J ' "rf Ilk 
3R ~i=i ;,rs: ~t.1~ !ci=i i~ m ? , t.1~ i~ m ? 1X~ m o 

[005sJ ftJl:t, * 1t l3J§ ~ ey ~ i!siJU11J ;t§ ~if, JJ~ ffl? l2J, ~'¥-BJ R. ~ 1¥L ii1JWHrfi1J:rt ~ A 
~JZ:i!s fF~IJ, =Nt:fr 7 ffl? s"J ftffl ~!Jft o 
[0059] ~ 3 ~ t±:lt~ffl*bt 13)§ J3 ~1-1JOOB"J ffl-f<~-y ~ JZ:i!sf1§',@, i)l[t{f,~JZ:i!sfl~ B"J 
' '+ '±- :j'.P WT 7.f 12' i/lL~'E p-:r o 

[0060] ftff~ S301 ~, fl~i)l[t!f,i&~ 1 ~!tlffl?Jltti!s:'7ld!~~-'i:~AB"Ji!s~fflo ~ 
~±-fu, ffl?gl(;j(_mffl?Wtt~i!s*~~-'i=B"J3EJi, ~ATi!s~ffl, ftff~ S301 ~, fl~ 
i)l[t!f,i&~ 1 WttiJWJffli~i!s*~~-'i:Yr=Ntf~s"J@fflfifF-tii::J (API), ~.ijJi~ffl?gl(;j(_mffl 
?~AB"Ji!s~ffl ;gl(;~' ffl?gl(;j(_mffl?Wtt~i!s*~~-'i=B"J3EJi, ~A Ti!s~ffl, 
#~;fJ.i~i!s~fflf1Ai!s~ffl)$~, ftff~ S301 ~, fl~i)l[t!f,i&~ 1 WttiJWlffli~i!s~ffl 
J$Yf=Ntf~s"J@fflf¥fF-ti i::J (API), J-A i~i!s~fflJ$~~-ttlffl? gl(;j(_mffl?~AB"Ji!s~ffl o 
[0061] *~N±itt#Alr!@~~~~~_tj£~.ijJi!s~fflB"J1J:rtfXA~~tl, ;tt{m:f~~s"Jgl(;4-J§ 
ey ~~ t±:l :f~ B"J ~ .ijJ i!s~ ffl B"J 1J :rt izp pJ ~ffl r * 1t l3J§ , ill@~ ~ft* 1t l3J§ f~H/1 m 11 [2), ~ , # 
ft Jl:t l2J, 5 f ffl 1J :rt~~ r Jl:t o 
[0062] ftff~ S302 ~, fl~i)l[t!f,i&~ 1 fLlfJrYr:i£i!s~ffl~~A~JZ:i!s~fflo ~~±-fu, 
ftff~ S302 ~, fl~i)l[t!f,i&~ 1 t~fflftff~ S301 ~ Yr~!tJB"Jffl?Jltti!s*~~-'i:~A 
s"Ji!s~ffl,~tlizPJlttF~fl~121Wc~1J:rt,fufJri~i!s~ffl~~A~JZ:i!s~fflo 
[0063] *~N±itt#Al¥!@~~~~~_1:i£fLlfJr~JZ:i!s~ffl B"J1J:rt1XA~~tl' ;tt{m:f~~s"Jgl(; 
4-J§PT~t±:l~~~~~xma~ffl~1J:rt~-ar~mr*2t13J§,m@~~ft*2tl3J§~~mll 
l2J, ~ , # ft Jl:t l2J, 5 f ffl 1J :rt~~ r Jl:t o 
coo64J ftff~ s303 ~, fl~iJllt!f,-i&~ 1 ':13Yr:i£i!s~fflA~Xi!s~ffl, t~ffl~=ti!s 
mg,~Yf:i£~xma~ffl*fi*sm~~~.l2J,~ffl~Yr:i£~xma~fflffl~@~tts 
11§',@,o ~~±-fu, 3ftff~ S302 ~' fl~i)l[t!f,i&~ 1 fUfJri~i!s~fflA~JZ:i!s~ffl, ftff~ 
s303 ~, fl~iJllt!f,i&~ 1 t~ffl~JZ:i!sf1§',@,, izP~XF'lf)J-BJ:f1§',@,, x1i~~JZ:i!s~ffl*i-ri! 
siJUJIJ~~. ~tlizP, ':1'iftff~ s302 ~, fl~iJllt!f,i&~ 1 fufJri~i!s~fflA~JZ:i!s~fflat, 
ftff~ S303 ~, fl~iJl[t!f,i&~ 1 *fflYf~ey~~s"J ~XF'lf)J-HJ:f1§',@,¾iJU11Ji~~JZ:i!s~ffl, 
l2J, ,p"J[J 5E i~ ~x i!s~ffl s"J tt s11§' ,@, o 
[0065] ~tlizP, ffl? Wtt~i!s*~~-'i:B"J3c:Ji, ~A 7 i!s~ffl1¥L ijij "iphone", ftff~ 
S301 ~, fl~i)l[t!f,i&~ 1 WttiJWlffl i~i!s*~~-'i:Yr=Ntf~s"J@fflfifF-ti i::J (API), ~.ijJ 7 i~ 
i!s~ffl "iphone"; flm:J§, ftff~ S302 ~, fl~iJl[t!f,i&~ 1 *ffl F~fl~121Wcs"J1J:rt, fLlfJr 
i~i!s~fflA~Xi!s~ffl ;flm:J§, ftff~s303 ~, fl~iJllt!f,-i&~ 1 *fflYr~-aJ~~s"J~XF 
'!f)J-HJ:f1§',@,, x1i~~JZ:i!s~ffl" iphone" *i-r5.11Ht1Jx11r, ,p"J[J5Ei~~JZ:i!s~ffl" iphone" B"Jbt 
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s11§',@,A"aa ai4f engl"o ftJl:t, aa, ai4, L engl ~ePA~XF'lf)J-HJ:11§',@,,;tt~s"J~-'¥~ 
~~~-BJ:ffigm~@~F~ 0 *~~tt#A~@~~M,ft~,~XF~-BJ:ffig&F~~~ 
~1XA~,wu, rm::f@x1*2tl3J§ f21: ff1PJ~tttlJ o 
coo66J 1JtJ21±-fu, ftff ~ s303 ~, fl~ iJllt!f,-i& ~ 1 ~ey t2J-ttHI• ii1Jfl~mx1@s"J ~ xi!s 
11§' ,@,, ~'¥-BJ:fl~mx1@s"J ~ xi!s11§' ,@,, x1i~~xi!s~ffln!:1Ti!siJU11J )[1:~, l2J, $t;f~~ 
i~~Jz:i!s~ffl;t§x1@B"J1¥L ii1Jbts11§',@"~'¥-HJ:bts11§',@,o ,Wtli,ui, x1r "iphone", ~ ffl?~ 
Ai!s*~~-'i:B"JA~1¥L ii1Jifs"J "iphone", IJliJftff~ S303 ~, fl~i)l[t!f,i&~ 1 ,p"j[J5EJtx1@ 
B"J*ffl ~Jz:i!s11§',@,~~s"Jbts11§',@,A "aa ai4 fengl" ;~ ffl?~Ai!s*~~-'i:B"JA~ 
'¥-BJ:ifB"J "iphone", ep, "L p, h, o, n, e", IJlljftff~ S303 ~, fl~i)l[t!f,i&~ 1 ,p"j[J5EJtx1@B"J 
*ffl~Jz:i!s11§',@,~~B"Jbts11§',@,A "aa ai4 pi4 ei2 ch 00 oul ee enl iii4"o 
[0067] *~N±itt#A~ @~~~~~_tj£iJU11Jbts11§',@,B"J1J:rt1XA~,Wtl' Jt1m:E,ffi~B"J~4-J§ 
ey ~~ 1±\ :f,ffi B"J iJU11J 1st s 11§' ,@, B"J 1J :rt -fzp ey ff! ffl r * 1st l3J§ , m@ 1'1 '21 ft * 1st l3J§ 1~Hf1 m Elfil [2,l ~ , ff 
ft Jl:t l2,l 5 f ffl 1J :rt 111 '2! r Jl:t o 
coo6sJ ftff~ s304 ~, fl~iJllt!f,-i&~ 1 t~tmm:i£1ts11§',@,, 'Pi'iEm:1£~xi!s~tmmx1 
@s"J~x~ffl, [2),J!iL~J!fJT~xi!sfl~, Jt~, m:i£1ts11§',@,~ m:i£~x~tmwttm:i£ 
~ xi!s11§',@,;t§s:P:M o ~~±-fu, ftff ~ s304 ~, fl~ iJllt!f,-i&~ 1 t~fflftff~ s303 ~ miR 
!t1J$t;f~s"Jbts11§',@,, ,p"j[J5Ei~~Jz:i!s~fflmx1@B"J~Jz:~ffl, -fzP:t~fflbts11§',@, "aa ai4 f 
engl ", ,p"j[J5Ei~bts11§',@31@s"J~Jz:~fflA "iphone", ~~;fJ.i~bts11§',@,~i~~Jz:~fflB"JE:P:M 
~*f¥A~Jz:i!sfl~, [2,l~:f,ffix1i~~Jz:i!sfl~s"JJ!iL~J!fJT, Jt~, i~bts11§',@,~i~~ 
Jz:~fflWtti~~Jz:i!s11§',@,;t§E;P:M o 

[oo69J ftJl:t, ~Jz:~ffiA~~~s"J~Jz:1¥L ii1J, -fzp" iphone"~, rm~Jz:i!s~fflAi~~~s"J 
~Jz:1¥L ii1Jmx1@B"Ji!s~ffl, -fzp "iphone" mx-t@s"Ji!s~ffl, Wtti!s$t!tJ~-'i: 101 m$t 
ltlo 

~m] *~~tt#A~@~~M-1:i£J!iL~J!ffi~Xmsffl~~7JANA~~.;tt~~ 
~~~4-J§PT~i±l~~JiiL~J!ffi~xmaffl~~1J:rt~PTff!fflr*1t13J§,m@111'2tft* 
1st l3J§ 1~Hf1 m II l2,l ~ , ff ft Jl:t l2,l 5 f ffl 1J :rt 111 '2! r Jl:t o 
[0071] ftJl:t' * 1st 13)§ ft@:~~ XF ~fl~lHili--1, 5¥Llffl 1§1~ B"J ~ Jz:i!s11§ ,@,' x1~Jz:i!s 
~ffln!:fimam~)[1:~,[2),$tffl~~~xma~fflffl~@~Jtsffig,~~~~xmaffl 
~s"JJ!iL~J!fJT, ~:i31:±-fu~1tlJ7 ~Jz:i!sfl~s"Jj;JJr\flo 
[0012] 1iJ21±-fu, fl~i)l[t!f,i&~ 1 s"J~1-ff~zJsJ:E~J~~i::ffJrI ff s"J o ~~±-fu, ftff~ S301 
~, fl~i)l[t!f,i&~ 1 $t.ijJffl?Wtti!s*~~-'i:~AB"Ji!s~ffl ;ftff~ S302 ~, fl~i)l[t{f, 
-i&~ 1 iuiJrm:i£i!s~fflJt~A~Xi!s~ffl ;ftff~ s303 ~, fl~v11t!f,1&~ 1 ':1§m:i£i! 
s~fflA~Xi!s~ffl, t~ffl~ xi!s11§',@,, x1 m:1£~xi!s~ffln!:1Ti!siR!tlJ)[1:~, l2,l$t 
1~~m:1£~xi!s~fflt§x1@s"J2ts11§',@, ;ftff~ s304 ~, fl~iJllt!f,-i&~ 1 t~tmm:1£2ts 
11§' ,@,, ,P}§ 5Em:i£~xi!s~ffl mx1 @s"J ~x~ffl, l2,l JiiL~J!IJT ~xi!sfl~, Jt ~, m:i£ 
btsffig~m:i£~Jz:~fflWttm:l£~xmaffigffl~M 0 ft~,*~~tt#A~@~M"~ 
~i" :EH!Hl~i)l[t!f,i&~ 1 B"J~ff~:5J"-!tlj::f fJr±-fun!:iTi!s~fflB"J$t.ijJ, ~Jz:i!s~fflB"JfUfJr, 
~Jz:i!s~fflB"JiR!tlJ)[1:~&~Jz:i!sfl~B"JJ!iL~J!fJT,1L~i~fl~i)l[t!f,i&~ 1 ft~*st 
['s] ~f, Jt$t.ijJi!s~fflo 
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coo13J 1JtJ21±-fu, ttff~ s303 ~, fl~iJllt!f,-i&~ 1 ':13Yr:i£i!s~fflA~Xi!s~ffl, t~tm• 
~-~Yr~@~~xmamg,~Yf:i£~xma~ffl*fi*sm~~~.~~ffl~Yr:i£~ 
JZ:i!s~ffl;t§x1@B"J-1¥L ii1Jbts11§',@,o Jtf-t±-fu, ':1'ittff~ S302 ~' fl~i)l[t!f,i&~ 1 fUfJrttff~ 
s301 ~ Yr~ItJs"Ji!s~fflA~Xi!s~ffl, ttff~ s303 ~, fl~iJllt!f,-i&~ 1 *ffl-1¥L ii1Jfl~ 
Yrx1@s"J~JZ:i!s11§',@,, PP "aa ai4 f engl" ~. x1Yr:i£~JZ:i!s~ffl*i-ri!siJU11J~~. 
PP511Htux11r~~. *fflYrlraJ~~B"J~ XFi>J-HJ:11§',@,, x1i~~JZ:i!s~ffl*1T511Htux11r, ~~ 
ffl~Yr:i£~xma~fflffl~@~•~ttsffigo 
coo14J tEJl:t, i~• ii1Jfl~ ~ f¥fii"t~J::;.• ii1JYrx1@s"J ~ =ti!s11§',@,, i~• ii1Jft~-ar ~1-tr. 
rfl~i)l[t!f,i&~ 1 ~' ~~1ir-=f ~i~fl~i)l[t!f,i&~ 1 WttrxxJttr;t§Jitts"J~ -1Ji&~~ 0 

coo15J 1JtJ21±-fu, ttff~ s303 ~, fl~iJllt!f,-i&~ 1 ':13Yr:i£i!s~fflA~Xi!s~ffl, t~ffl-'¥ 
-HJ:ffl~Yr~@~~xmamg,~Yf:i£~xma~ffl*fi*sm~~~.~~ffl~Yr:i£~ 
JZ:i!s~ffl;t§x1@s"J-'¥-HJ:2ts11§',@,o ~1-t±-fu, ':1'ittff ~ S302 ~' fl~i)l[t!f,i& ~ 1 fUfJrttff 
~ s301 ~Yr~ItJs"Ji!s~fflA~Xi!s~ffl, ttff~ s303 ~, fl~iJllt!f,-i&~ 1 t~ffl-'¥-HJ:fl 
~Yrx1@s"J ~ JZ:i!s11§ ,@,,PP=+;\ 1-~J( '¥-HJ:Yrx1@s"J ~ JZ:i!s11§ ,@,, PP '¥-HJ:" a" x1@s"J 
~ JZ: i!s11§ ,@, "aa e i 1 ", '¥-HJ: "b" x1 @s"J ~ JZ: i!s11§ ,@, "b i 4 ", '¥-HJ: "c " x1 @s"J ~ JZ: i!s 
11§',@," s ei4"~, x1i~~JZ:i!s~ffl*i-ri!siJU11J~~. ~~:f~~i~~JZ:i!s~ffl;t§x1@s"J 
'¥-HJ:2ts11§' ,@, o 
coo16J 1JtJ21±-fu, ttff~ s303 ~, fl~iJllt!f,i&~ 1 x1-=fttff~ s302 ~ fLlfJrA~JZ:i!s~ 
tmAms~ffl,tt~*m•~•~Yr~@~~xmamg,~~~xma~ffl*fi*sm 
!tlJ~~. ':1'ittff~ s303 ~, fl~v11t!f,1&~ 1 *m• ii1Jfl~x~tiR!tlJ t±:li~~xi!s~ffls"Jtt 
s11§',@,at, ~*ffl-'¥-HJ:fl~Yrx1@s"J ~ =ti!s11§',@,, x1i~~=ti!s~ffl*i-ri!siR!tlJ~~. 
~~:f~~i~~JZ:i!s~ffl;t§x1@s"J-'¥-HJ:2ts11§',@,o ;t§1lV-±-fu, ttff~ S303 ~' fl~i)l[t!f,i&~ 
1m-ar~tt~*ffl-'¥-HJ:ffl~Yr~@~~xmamg,~~~xma~ffl*fi*sm~~~. 
':1'ittff~ s303 ~, fl~iJllt!f,-i&~ 1 *ffl '¥-HJ:fl~x~tiR!tlJ t±:li~~=ti!s~ffls"Jtts11§',@, 
at, ~*ffl-1¥l ii1Jfl~Yrx1@s"J~=ti!s11§',@,, x1i~~=ti!s~ffl*i-ri!siR!tlJ~~. ~~:f~ 
~~~xma~fflffl~@~-1¥L~btsffig 0 ft~,tt~*ffl-1¥L~-~~~tt~*ffl-'¥-HJ:ffl 
~Yrx1@s"J~=ti!s11§',@,, x1i~~=ti!s~ffl*i-ri!siR!tlJ~~. -ar~~i~fl~iJllt!f,-i&~ 1 
t~~i&5EB"J, m-ar ~@JJ1tf:W*i-rifi/l~o 
[0077] ,WtlPP, x1-=fttff~ S301 ~, fl~i)l[t!f,i&~ 1 Yr~!tJB"Ji!s~ffl "iphone", ttff~ 
S302 ~, fl~i)l[t!f,i&~ 1 fUfJri~i!s~ffl "iphone" A~JZ:i!s~ffl, ttff~ S303 ~, fl~ 
iJllt!f,-i&~ 11Jt~*ffl-1¥L ii1Jfl~Yrx1@s"J~ =ti!s11§',@,, x1i~~=ti!s~ffl*i-ri!siR!tlJ~ 
~. @x~tiR!tlJ t±:li~~=ti!s~ffls"Jtts11§',@, ; ll;I[J§, ttff~ s301 ~, fl~iJllt!f,-i&~ 1 ~* 
ffl-'¥-HJ:ffl~Yr~@~~xmamg,~~~xma~ffl*fi*sm~~~.~ffl~~~x 
i!s~ffl;t§x1@B"J-'¥-HJ:Jts11§',@, "aa ai4 p i4 ei2 ch oo oul ee enl ii i4",IJlljpJ9;pt[ 

ff~ S301 ~ Yr~!tJB"Ji!s~fflA~-'¥-HJ:i~ B"J "iphone ", ep, "L p, h, o, n, e "o 
coo1sJ J! 1JtJ21±-fu, ttff~ s303 ~, fl~iJllt!f,-i&~ 1 :5J"-!tiJ*ffl-1¥L ii1Jfl~Yrx1@s"J ~ =ti!s 
11§',@" '¥-HJ:fl~Yrx1@s"J ~ =ti!s11§',@,, x1i~~=ti!s~ffl*i-ri!siR!tlJ~~. #:5J"-!t1Jx1i! 
am~~~Yr~ffl~~**fiIT*,~5EIT*~~~ttsffigA~~xma~ffl~ttsffi 

lA 

Petitioner Exhibit 1004, Page 554 of 1052



CN 103632668 A 11/14 §[ 

coo19J :aJl:t, rnrfflf=':a~A~x•ii1Jat~at~•ii1Ji~~at~-'¥HJ:i~, *'fe:.13}jx1&1-rm 
~m~~~x•~.~fflffl~~•~-~~@~~xmamg,¥-HJ:ffl~~@~~xma 
11§' ,@,, ~J[J 5EJtx1@s"J 'fe:.s11§' ,@,, =Nt:fr 7 i!siJU11J s"Jlf ~J[JtL 
[0080] :a~1JtJ21~i~HJtl ~' i~1J~t~1'Lt5ff ~ S308 ( *~ t±:l ) 0 :aff ~ S308 ~' fl~ i)I[ 
m~41~ttm~~x~fflm~@~~xma~ffl:am~ms~ffl~~t±:l~~~;@fflm 
~t±:lrJux~, #~il-m~i!s~ffls"J~;. 11§',@,, ~J[J5Em~~x~ffls"Jt~$.1l :t~fflm~t~$. 
11, ~tJTJifi~~Xi!sfl~o Jtf~±-fu, ':1§::k_mffl/='Wtti!s*~~K~Ai!s~ffl, ;tt~, $ 
1-fflf='m~As"J~Xi!s~fflAt§~B"J~Xi!s~ffl,tEff~ S301~,fl~i)l[t!f,~41 ~ 
Itli~::k_mffl/='~As"J::k;.i!s~ffl ;ttff~ s302 ~, fl~iJllt!f,~4 1 fufJri~::k;. i!s~ffl 
A~Xi!s~ffl ;M[)§' :aff~ S303 ~' fl~i)l[t!f,~4 1 t~ffl~Xi!s11§,@,, x1i~::k_m~X 
i!s~fflnHri!siJU11J)[.):~, l2J,~:f~~i~::k;.~xi!s~fflt§x1@s"J'fe:.s11§',@,, :aJl:t, rnr 
i~$1'ffl?~AB"JA1§ ~B"J~Xi!s~ffl, ~Jl:t, :aff~ S303 ~' fl~i)l[t!f,~4 1 m~:f~ 
s"J*ri~$1-fflf='~As"J~xi!s~fflmx1@s"J'fe:.s11§',@,;t§ ~g\(;;t§1lV- Jt3', :aff~ s304 
~, fl~ iJII t!f, ~ 4 1 t~ffli~ $1-t§ ~ gl(;;t§ 1lV-s"J 'fe:.s11§' ,@,, ~J[J 5E i~ $1-~xi!s~ffl mx1@ 
s"J;t§~B"J~X~ffl ;frff~ S308 ~, fl~i)l[t!f,~4 1 tJEiti~;t§~B"J~X~fflmx1@s"J~X 
i!s~ffltti~i!s~ffl~ B"Jt±:llJUjz~ Ji3', :aff~S308 ~, fl~i)l[t!f,~41 ~t~ffli~~x 
i!s~ffls"J t±:llJUx~, #~iti~i!s~ffls"J~;. 11§',@,, ~J[J5Ei~~x~ffls"Jt~$.1l, -tzri~;fJ.i~t±:l 
l,ffi1jz~~l2)_ i~::k_mi!s~ffls{]~_m.11§',@,, ~:f~i~~X~ffls"Jt~$.1l ;l~frff~ S308 ~' fl 
~i)l[t!f,~4 1 ~~;fJ.i~~X~fflR.Jtx1@s"Jt~$.1lf¥A i~~Xi!sfl~~, [2),~l,ffix1i~~x 
i!sfl~s"J~IJT o 
[0081] 1JtJ21±fil, i~1J~t~1'Lt5ff~ S309 ( *~ili) 5tPff~ S310 ( *~ili) a ttff~ S309 
~, ':1§m~l±ll_ffi1jz~::krt~5E~_m.1~11, fl~i)l[t!f,~4 1 § m~~Xi!sfl~ ~=Nt!tlm~ 
~x~ffl~m~~xi!s~ffl ;ttff~ s310 ~,fl~v11t{f,~41 t~fflm~~x~ffl~m~ 
~xma~ffl~~M**'~~gl(;~ffi~m~~xma~fflffl~@~~xma1¥L~ 0 A~ 
±-fu, i~fl~iJllt!f,~4 1 -aJl2J, ~jr~1-f~5E~_m.1~11, i~t~5E~_m.1~11ffl*fLlfJr~X~fflm 
~@~~xma~ffl:a~ms~ffl~~t±:l~~~~~mtt~ffi,':1§~t±:l~~~::kr~ffi5E 
~;.1~11at,:aff~ S309 ~,fl~i)l[t!f,~4 1 §i~~Xi!sfl~~=Nt!tli~~X~ffl~i~~ 
Xi!s~ffl ;frff~ S310 ~' fl~i)l[t!f,~4 1 t~ffli~~X~ffl~i~~Xi!s~fflB"JE:PJ1* 
*· Ai~~xi!s~ffl1Jr~~1-~xi!s •~· [2),~I,mx-ti~~xi!s •~s"J~~gl(;~fJT o 
coo82J ~ 1Jt;tz1±-fu, :aff~ s310 ~, fl~v11t!f,~4 1 t~fflm~~x~ffl~ m~~xi!s~ 
fflB"JE:P:M**• *fflffi11it~1J~t, ~~g\(;~fJTm~~Xi!s 1¥L~o A~±-fu, ttff~ S310 
~, fl~iJl[t!f,~4 1 t~ffli~~X~ffl~i~~Xi!s~ffls"JE:P:M**• Ai~~X~fflf,fi~~ 
~xma•~.~~~wtt~~~x'fe:.sffigm~@~~xma•~~•~~~~~~~ 
~Xi!s ·~· f'lJ§tE~X~ffl-1x11r, :f~JljtJEit ;_, ~~i~~1tum~:f~B"J~~nHTffi11it 
~.l2J,~~~~~xma1¥L~~~~gl(;~ffiotE~,m~~xma1¥L~'ELmA&1'-~X'fe:.s 
11§' ,@,, -fzp ~ XF HJ:g\(;l'f)JHJ:11§' ,@,m~~ s"J 'fe:.s 1¥L ~, -fzp" s "," ei 4 "~ ~ XFl'f)JHJ:11§' ,@,mx-t@s"J 
~Xi!s1¥l~o 
[0083] ~ 1JtJ21±fil, i~1J~t~1'Lt5ff~ S311 ( *~ili) o ttff~ S311 ~, fl~i)l[t!f,~4 1 t~ 
fflm~~xma~fflR.~~~xma~fflffl~@~'fe:.sffig,~ffim~~xma1¥L~ 0 A 
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Mf #K I Jtitff~ll/1-NHfi 'rp LOvS ln%37'.' rp:):r &A'IYt!*i1¥-&A'l~H3 ~1 'til-:f¥f'.¥} [6800] 

0 r:J 

&~~~~*~*~+~~+-~~~*~M~&~4~~mm~·*~~~*~~~d 
~ dSV 'dSI IJ~Jlfu'f!j!(fp§[f 1 Jt%1:ff~]ll1-18fl:f:' t:p LOvS ln%37'.: &A'f*if¥--i1¥. &A'f~t § ~1~ 
: r:J&~1~1f}~~&1¥f~}Yt!*i1¥,::i;}n.'f~fl:~4~~1#K '*~~~*[(~~ dHd ~ dSV'dSI 
tJ~Jlfu'f!j!(fp§[f 1 Jt%1:ff~]ll1-18fli 't:p LOvS ln%37'.' &A'IYt$¥--i1¥-&A'l~t § ~1~ '11~na O r:J& 
W!'Mf ~Wr~'i'il' 1~J4eA'I ix§tnif~fl:~4~W!'Mf §fir. 1 Jt%1:ff~lil1-18fli' t:p wvs ln%37'. [88ooJ 

0 

.. auoqd1,, nff~f}~4~4eA'f ix§tnif~* 
i1&1 w~1§:f ~!¥.1f 'fij,1~~jj]Jflrfrp fBfMi*i14~~137'. ''l'il' *r*~~1ffi~t 'Mil'' .. 12ua J vP:i 

BB,, 'ij' *Y* ~ 4e n.'f ~ ¥--it &t W ~t ~ fJef'!f 'Elli W flf'icft¥--it :Pi'f '" auoqd 1,, n.'f ~ ¥--it &t W ~t ffi ~t 
I Jt %1:ff~ll/1-fBfli' rp 90vS ln%37'. 'g(Jf "auoqct1,, nff~*i1&1 w4eYt!r:f &~1 L Xn~ '~f.l 
~ Crdv) [j ~l~a!&A'f 4eWr~Mf Jt%1 r:f &~1 fu'f!j!(!:Pi'ft1~na 1 Jt%1:ff~lil1-18fli' t:p sots ln%:l7'. 
' .. auoqd1" nf~¥--i1&1 w L Yt! '1L*4e:~~~**i14eJt%1 r:J& §f :Pi'f r:J& '11~na O nff~ 
&~4~~A'l~~M~*mMw~§f~~·~~~~~ift:pfBfm*m4~~:l7'.'~m*~ 
~1m~t • Mil' • 'l'il' *r*~ 4e nff ~ *i1 &1 w~1 ~ !¥.1f • ®¾ fif'it:f1*i1:PWf • nff ~ *i1 &1 w 4e xn~ 
Mf t:p sots ln%37'.ffi~t 1 Jt %1:ff~lil1-18fli' t:p govs ln%37'. 'til-:f$1f O nff~ :&l:~4~4eA'f ix§tnif 
~¥--i1&1 wW!'Mf §f ~!¥.1f '18fl:i:¥--i14~W!'Mf ffi~t 1 Jt%1:ff~lil1-18fli 't:p 90vS ln%37'. [L800] 

0 M~*mMw~Y~Mf&A'f~§¥-r:J&~~~•~f.l~ 
Crdv) [j ~l~a!&A'f 4eWr~Mf Jt%1 r:J&~1 fu'f!j!(!:Pi'ft1~na 1 Jt%1:ff~lil1-18fli • t:p sots ln%:l7'. • nff 
~*i1&1 wvttrp &A'l~t § 37'. '1L*4e£~~**i14eJt%1r:J&§f:PWft1~nar:J& 'til-:f$1r 
0 nff~*i1&1 w4evtt&A'l~t § ¥- r:J &W!'MfXn~ 1 Jt%1:ff~lil1-18fli • t:p sots ln%:l7'. [98ooJ 

0 1:ir :£:-..gi, rij, ~ f.l 4e & l 2 :Pi'f ¥ 'W!'~M ± w1:irf.rii '1;1rnt~ fgJ §tln %A'I ix 
.'ILMf s 00§:f vovs-rnvs ln% 'rp:)t O r:J&W!'Mf~W}~'l'il'*r4eA'lix§tn.'f~fl:~4~W!'Mf§f#r. 
1 Jt%1:ff~lil1-18fli • t:p wvs ln%:l7'.: nff~:&l:~4~4eA'lix§tn.Lf~*i1&1 wW!'Mf §f~!¥.1f 'fBfl'i* 
i14~W!'Mfffi~t 1 Jt%1:ff~lil1-18fli • t:p 9ovs ln%:l7'.: nff~*i1&1 w4evtt&A'l~t § ¥-r:J&Wf 
:¼(Xn~ 1 Jt%1:ff~lil1-18fli 't:p 90vS ln%37'.: i~¥E§t'l'il' *r*it4 rpWf:¼(:PWfffi~4~Wf:¼( §f'ij' 
*r* ~W!'Mf • t:p :t • fBf li *i14 ~ ififil ~0if Y?J • ffi~4 ~ 4e A'I ix Mf m ~*i14~ W!'Mf ~ 1¥!i 
''l'il' *r*~W!'Mf ffi~t 1 Jt%1:ff~lil1-18fli' t:p vovs ln%37'.: 'l'il' *r*~4eA'I ix§tffi~*i14~W!'Mf 
§ft?~ Y?J • ®¾ fif'it:f1*i1!bif ffi~*i14~WfMf ix· 'l'il' *r*i14 t:p m~t • m~*i14~ ¥-m 
~*i1W!'Mf~ 1 Jt%1:ff~lil1-fBfl:f:'rp sots ln%37'.: m~*i14~¥.~~m~*i1W!'Mfifif.lD# 1 

Jt%1:ff~lil1-18fli 'rp Z:OvS ln%37'.: ffi~¥--i14eYt!£~~**i1:PWfr:J&Xn~ I Jt%1:ff~]l/1-[8f 
it' t:p rnvs ln%37'. 'til-:f$1f = WfmH0:tt!bif Pa!iJ¥~¥f'.¥}~1ix v oo oo ~ ~ Y?J 

O oo ari~¥~f.l4e f8f 
:w'i*i14~:ff~1111- 'l'il' *r*i14 t:p :f-lf:f-&4e na!iJ¥:'fi¥f:J?r+-lfE ~*m~trn .'IL v oo [98ooJ 

0 f],!¥.1iil.4e'l'il' *r*~4effi~* 
i14~~1+.f~%-il'Y?l ':ff~ll/1-!biftil-:fifif.l±~w *i14~~1ix¥ ·~w *i14~ifififfi~4 
~ N' m ~*i14 ~ ~1 ¥- • m ~*i14 ~ 4e JJ, w:1 ~ !(ff :f-¥¾ 1:ir ?lff rn ix fill~* • 1:ir 37'. c v8oo J 

0 ~W ¥--i14~~1:ff~]l/1- ''ij' *r*~4eA'f ix§tffi~*it4~~1§:f 4e 
i?~Mffif'it:f1rp soss ln%37'.Ef3 N' 'ffi~*i14~4eYt!r:J&ffi~ttil-:fifif.l± 1 Jt%1:ff~lil1-fBfli 'rp 
USS ln%37'. 'g(~~W ¥--i14~-ififjffi~4~¥, 1 Jt%1:ff~lil1-18fl:f: 't:p OISS ln%37'. 'til-:f$ 

1'I v 1/ZI st ~~ ¥.t V 899Z.89E:OT NJ 
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~~x¥~ff~~Ama~A~~~*m~~m~m?.~~.3~§~@fflAma~A 
@ffl,ffl?WM~ffl?~4~ma*•~K~~li,ftma~A@ffl~~AT•~maff 
~lj "iphone", ftff~ S405 ~, fl~i)l[t!f,~4 1 ~tlizPWMifi/Jffli~ffl?~4mmi~B"J@fflfiff 
-ti i::J (API) ~7JA, $t.ijJ 7 i~ffl?~As"J• iiiji-'§-aff~U "iphone" ;[l}Jtl§, ftff~ S406 ~, fl 
~ i)l[t!f,~4 1 ttHii~· ii1Ji!aff~Ll "iphone ", WMi!aiJU11J)[.):~, ~J[J5Ei~· ii1Ji!a ff~IJ s"J 
btai1§,@, "aa ai4 f engl ", n!:rm, ttH@i~btai1§,@,, fti~~Xi!afl~ ~nHrl21Wctfi1!J, ~j[J 

5E~i~· ii1Ji!aff~lj;t§x1@s"J~x¥Z-1ff~Ll "iphone" ;JttrnJ, ftff~ S407 ~, fl~i)l[t!f,~ 
4 1 WMifi/Jfflifizp JSP,ASP glG PHP ~i}J~[xx]]J[vz:#, ~;fJ.i~~X¥1--rff~lj" iphone"i'J=:Ai!a 

~Ai~~ii1J*mi~~i~ffl?, l2J,i~i~ffl?~1f~A. 
coo90J ii~±-fu, i~ § tff.@ffl Ai!a-tl~@ffl ;;tt~, i~1J~t~'EL-r5ff~ s412 c *~l±l). ft 
ff~ s412 ~, fl~v11t!f,~4 1 ~;fJ.m~~x¥Z-1ff~H'FAm~m? s"Jtfi1!Jff~Ll, $titJ~m~ 
tfi1!Jff~Llt§x1@s"J-1-gl(;iS1--tt~tit'= ;;tt~, ftff~ s4o7 ~, fl~v11t{f,~41 ~;fJ.m~-1-
gl(;iS,t-tt~~*mi~~m~m?. Jtf~±-fu, 3i~ § tff.@ffl Ai!a-tt~@m, ftff~ s4o6 ~, 
fl~i)l[t!f,~4 1 ttH@i~~Xi!afl~, ~J§JE~i~· ii1Ji!aff~lj;t§x1@s"J~x¥Z-1ff~Ll ;ft 
ff~ s412 ~, fl~v11t!f,~4 1 ttHiftff~ s4o6 ~ m~J[J5Es"J~x¥Z-1ff~Ll, ~;fJ.i~~x¥Z-1ff 
~~A~ffl?~tf~ff~,n!:fi121~tf~,$t~~~tf~ff~ffl~@~-,tgl(;iS1-~~~ 
* ;!li;§, ftff~ S407 ~, fl~i)l[t!f,~4 1 WMifi/Jfflifizp JSP, ASP glG PHP ~i}J~[xx]]J[vz:#, 

~~-1-gl(;iS1-~~~*m~~~m?. 
[0091] ~tlizP, 31,~ § tff.@ffl Ai!a-tl~@ffl' ffl?WM~ffl?~4B"Ji!a*-~KB"J~ 
li, fti!a~A@ffl ~~A 7. ii1Ji!aff~U "iphone", ftff~ S405 ~, fl~i)l[t!f,~4 1 ~tl 
izPWMifi/lffli~ffl?~4mmi~B"J@fflfiff-ti i::J (API) ~7JA, $t.ijJ 7 i~ffl?~As"J• ii1Ji! 
a ff~lj "iphone"; flij§, ftff ~ S406 ~, fl~ i)l[t{f,~ 4 1 i'~t@i~• iiiji-'§-a ff~U "iphone ", 
WMi!aiJU11J)l):~, ~J[J5Ei~· ii1Ji!aff~IJ s"Jbtai1§,@, "aa ai4 f engl ", nl:n'o, t~t@i~bta 
mg,ft~~xmaffl~~n!:fi121~tf~,~5E~~•~maff~ffl~@~~x¥~ff~ 
"iphone" ;ntrnJ,ftff~ S412 ~,fl~i)l[t!f,~4 1 t~t@ftff~ S406 ~m~J[J5EB"J~X¥Z-1ff 
~IJ, ~;fJ.i~~x¥Z-1ff~IJ" iphone" i'J=:Ai~ffl? s"Jtfi1!Jff~Ll, n!:{rl21Wctfi1!J, $tltJ~i~tfi1!Jff~IJ 
;t§x1@s{J-,tgl(;iS1--tt~~* ;!li;§, ftff~ S407 ~, fl~i)l[t!f,~4 1 WMifi/JfflmizP JSP, 
ASP glG PHP ~i}J~[xx]]J[vz:#, ~;fJ.~i~~X¥1--rff~U "iphone" ;t§x1@s{J-,tgl(;iS,t-tf~~* 
+s 1.u10-'' r:+1 ' 1.u'' r:+1 ' "rf Ilk 
~tf~!ci=i i~m?, 1Ai~m? 1X~_m. 

[0092] J!ii~±fil,ftff~ S405 ~,fl~i)l[t!f,~4 1 $titJm~ffl?A §tff.@ffl~As"J¥-BJ 
i!aff~Ll ;;tt~, ftff~ s4o6 ~, fl~iJllt!f,~4 1 t~t@m~~xi!afl~, ~J[J5E~m~¥-BJ 
maff~ffl~@~~x¥~ff~.A~~.ffl?~~wtt~ffl?~4~ma*•~K~~ 
li, ft§ tff.@ffl ~~A¥-BJ:i!aff~IJ, ftff~ S405 ~, fl~i)l[t!f,~4 1 ~tlizPWMifi/Jffl i~ffl 
?~4mmi~s"J@fflf¥ff-tt i::J CAPI) ~1J:rt, $titJi~ffl? A§ tff.@mm~As"J¥-BJ:i!aff 
~u ; !liJ§, ftff~ s4o6 ~, fl~iJllt!f,~4 1 t~t@ftff~ s4os ~ m$t1tJs"J¥-BJ:i!aff~Ll, wtt 
i!a iJU11J )[.): ~, ~J[J 5E i~ ¥-BJ:i!a ff ~IJ s"J 1st ail§,@,, n!: ffiJ, t~ t@i~ 1st ail§,@,, ft i~ ~ x i!a fl 
~~n!:fi121~tf~,~5E~~¥-BJ:maff~ffl~@~~x¥~ff~.~~.m?Wtt~m? 
~4s"Ji!a*-~KB"J~li, ~A 7 ¥-BJ:i!aff~Ll "L p, h, o, n, e", ftff~ S405 ~, fl~ 
i)l[t!f,~4 1 ~tlizPWMifi/Jffli~ffl?~4mmi~B"J@fflfiff-tii::J (API) ~7JA, $t!tJTi~ffl? 
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~AB"J-'¥-BJ:i!s ff~U "L p, h, o, n, e" ; !liJ§, ttff ~ S406 ~, fl~ i)l[t!f,i& ~ 1 ttH@i~-'¥-BJ 
i!sff~Ll "L p, h, o, n, e ", Wtti!siJU1IJ)l):~, ~J[J5Ei~-'¥-BJ:i!sff~IJ s"Jbts11§',@, "aa ai4 p 
i4 ei2 ch 00 oul ee enl ii i4", n!:rm' ttHii~bts11§',@,, tti~~JZ:i!sfl~ ~nHrl21Wc 
tfi1U, ~J§5E~i~-'¥-BJ:i!sff~lj;t§x1@s"J~JZ:'¥1--rff~Ll "iphone"o 
coo93J t§1!vJfu, ttff~ s4o7 ~, fl~iJllt!f,-i&~ 1 ~:ft~i~~x-'¥Z--rfF~Llt§x1@s"J11§',@,:JRd~ 
~Yf:i£ffl? o -ti-1~tl, ':1§i~ ~Hff.@ffl Ai!s~A@ffl, ttff~ S407 ~, fl~iJl[t!f,i&~ 1 Wtt 
iJWlfflmilP .TSP,ASP glG PHP ~i}J~[xx]]J[nz:*, ~:ffi~~X-'¥1--rff~U" iphone" 11:Ai!s~A 11~;tz1 
ii1J%:=l'Rd~~i~ffl?, l2J,1~i~ffl?J211f~A; ':1§i~ ~Hff.@ffl Ai!s-tl~@ffl ;ttff~ S412 ~, 
fl~ i)l[t!f,i& ~ 1 i'[Hittff ~ S406 ~ Yf~J[J5EB"J~JZ:'¥1--rff~lj, ~:fti~~JZ:'¥1--rff~lj "iphone" 
~A~ffl?~tf~fF~,n!:fi121~tf~,~~~~tf~fF~ffl~@~-~gl(;$~~~~*; 
flij§, ttff~ S407 ~, fl~i)l[t!f,i&~ 1 JlttiJWJfflifpp JSP,ASP glG PHP ~i}J~[xx]]J[nz:*, ~;ff~ 

i~~X-'¥1--rff~IJ "iphone" ;t§x1@s"J-~gl(;$~-tf~~*-tJH~~i~ffl?, 1~i~ffl?~xU'&ffo 
[oo94J tEJl:t, *1tl3J§ ~ey ~i!siJU11J1§ ~if, JJf ffl? l2J,~'¥-BJR.~1¥L ii1JWHrfi1J:rt~A 
~xmafF~,m*Tffl?~~ffl~~ 
[ 0095 J * 1t l3J§ s"J ~ 1tf: fifF ey l2J, 3m tt )[.): ~ %UJt. {r l2J, ~ :i=,m _t x Yr:i£ ff~ g1G r}J ~~ o ~ f-+ ±-fu , * 
Jt13J§~~#~ff(~mffl*~~ffl~~)pJ[2),·~~~tt~m-ar~~~*M~,~~.AAM 
~{ic/'1%!, ~igl(;:;1t;#IRi}J%!gl(;~~i:m:R.~{lV-i&~o 53!lr, *1tl3J§ s"J-®ff~gl(;r}J~~ey*ffl~l1tf:* 
~:f,ffi' ~tl PP' 11: A~ )[t~ %! Weit fA rm 1A1T ~~ J}J ~~gl(;ff ~ B"J ~Ni 0 

coo96J 53 !Jr, *1tl3J§ s"J-~~:5J"--arii@m Ait~tJLf¥fFr'2 &1, ~tlftriit~tJLf¥fFt!'t~, ':1§Jtii 
it ~tJL 1A1T a,t, Wtt i~ it ~tJL B"J ~ 11:' ey l2J, i)WJ ffl gl(;m1~t~ ffl * 1t 13)§ B"J 7J~t 5f P / glG tt*7J ~ 0 

rm~ffl*2tl3J§~1J~~~ffffi~,ey~-~~tt~5E~gl(;ey3~~~~*M~,~/g1GJl 
ttrffigl(;Jt~m~~-~~~~~ffl~rm•~~.~/gl(;•~~tE@fflYr:l£~fFffi~~fi 
s"Jit~tJL i&~s"JI 11:~{ic/'1%!~ o tEJl:t, t~ffl*1tl3J§ s"J-~~illi~tl~15-~~K, i~~K~t5 
mr~~tt~m~fFffi~~~~%!~fflr~fi~fFffi~~)[.):~%!,Jt~,':1§~tt~m~fF 
ffi~-~)[.):~%!~fi~,Mtt~~jr~fi¥r~:i£@ffl*2tl3J§~$~~~~~7J~~/gl(; 
Dt*h~o 
[0097] x1r*~N±itt*Al¥l rm§' lrri1l*2tl3J§::f ~~T _tj£~ffitt~illi~tl B"J~71, rm Htt 
::f~~*2tl3J§~~~gl(;¥*~fil~M~~.~~l2J,;tt~~A~%:rt~~*1tl3J§o~~.~~ 
fA P)J~ - ,8 *3i, t>J@ ~;ff~ illi ~tl 3i 11: :J! ~ m ·ti B"J , rm H:J! ~ ~ ~~ 1tHi B"J , * 1t l3J§ B"J m II EE Yr ~{HX 
~~*rm::f:J!-1:i£~13J§~5E,~~~tt~Mtt~~~*~~~~#~~~~mll~~Yr~ 
~~~mtt*1tl3J§~o::f@~~~~*~~ffMmOO~~~A~~YrWR.~~~~*o~ 
!Jr, lni?l "~15" -ii1J::ftlp~Jt1m1¥L5Ggl(;ff~, 1¥L~::ftlp~j[~o ~KtX5¥Ll~*~~i:i£s"J$ 
~·5Ggl(;~j[*pJ[2),B3-~·5Ggl(;~j[jmtt~#gl(;~~#*~~offi-,ffi=~~mffl* 
~~ !6 l$, rm# ::f ~~ ff 1PJ tf 5E s"J JilNfF o 
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' . 

r S301 

xt Jfx.. m _f i©. ii ·i½-t * ~ ~ li tt A {iry ig---g--ltA% 

r S302 

~ 1j~·:·t·~-$~~~Mt~fw~j;~-~-~~Mt~m . • 3_1:i:> i=T •ft 1, A.. s:t 1:11 Fl 'it 1. 

r S303 

;!(; fofi' ·)f ·Ji__,_-"r.fat.:J:i:h ~;.,.. ~- .·J;__,-"r..Jl<ftm :::. 14:.1;,;, F') 'it , Pa 1'l 'it, , tM% 't :st-*~-
1t,t, x-t-P!f i;f. 1t:.:st i½-ff ft .:J:%:itr.1t-i½--tf-iR JP] !z]:J!?., 

vA tt 1l-0 rfri~~ .:st-i½-~·zltU%:i:mJt ii M1 :£.-'tdt ,w., 

[ S304 

iMJ& Hri£.:£.-'~1t ,t, .iffi :,t_ rfr i£. 1t .:st ii-} it .:J:% rfr 5(J 

ii {rfi 1t .:sttJt.:i% , rA 4iL:ffi\ ~# 1t.:SC.-i¾1·:,iclfi!, .jt 
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CORRECTED 
PA TENT COOPERATION TREATY 

Applicant's or agent's file reference 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

FOR FURTHER see Form PCT/ISA/220 
IEE160077PCT ACTION as well as, where applicable, item 5 below. 

International application No. International filing date ( day/month/year) I (Earliest) Primity Date (day/month/year) 
PCT/CN2016/105343 10 November 2016 

Applicant 
NUANCE SOFTWARE TECHNOLOGY (BEIJING) CO., LTD. 

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant according 
to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of~ sheets. 

D It is also accompanied by a copy of each prior art document cited in this report. 

1. Basis of the report 

a. With regard to the language, the international search was carried out on the basis of: 

[Z] the international application in the language in which it was filed. 

D a translation of the international application into ______________ which is the language of a 
translation furnished for the purposes of international search (Rules 12.3(a) and 23.l(b)). 

b. D This international search report has been established taking into account the rectification of an obvious mistake authorized 
by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 

2. D Certain claims were found unsearchable (see Box No. II). 

3. D Unity of invention is lacking (see Box No. III). 

4. With regard to the title, 

[Z] the text is approved as submitted by the applicant. 

D the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

D the text is approved as submitted by the applicant. 

[Z] the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. _2_ 

[Z] as suggested by the applicant. 

D as selected by this Authority, because the applicant failed to suggest a figure. 

D as selected by this Authority, because this figure better characterizes the invention. 

b. D none of the figures is to be published with the abstract. 

Form PCT/ISA/210 (first sheet) (July 2009) 
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INTERNATIONAL SEARCH REPORT International application No. 

PCT/CN2016/105343 

Box No. IV Text of the abstract (Continuation ofitem 5 of the first sheet) 

A user device configured to perform wake-up word detection in a target language. The user device comprises at least one 
microphone(430) configured to obtain acoustic information from the environment of the user device, at least one computer 
readable medium(435) storing an acoustic model(l50) trained on a corpus of training data(105) in a source language different 
than the target language, and storing a first sequence of speech units obtained by providing acoustic features(l 10) derived 
from audio comprising the user speaking a wake-up word in the target language to the acoustic model(150), and at least one 
processor(415,425) coupled to the at least one computer readable medium(435) and programmed to perform receiving, from the at 
least one microphone(430), acoustic input from the user speaking in the target language while the user device is operating in a low­
power mode, applying acoustic features derived from the acoustic input to the acoustic model(150) to obtain a second sequence of 
speech units corresponding to the acoustic input, determining if the user spoke the wake-up word at least in part by comparing the 
first sequence of speech units to the second sequence of speech units, and exiting the low-power mode if it is determined that the 
user spoke the wake-up word. 

Form PCT/ISA/210 (continuation of first sheet) (July 2009) 
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INTERNATIONAL SEARCH REPORT International application No. 

PCT/CN2016/105343 

A. CLASSIFICATION OF SUBJECT MATTER 

GlOL 15/02(2006.0l)i; GlOL 15/06(2013.0l)i; GlOL 15/22(2006.0l)i; G06F 1/32(2006.0l)i 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched ( classification system followed by classification symbols) 

GlOL 15/-; G06F 1/-

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

CNPAT, WPI, EPODOC, CNKI: sound+,voice?,speech+,audio?,acoustic+,model?,phoneme?,wak+,up,idle+,sleep+,stand+,by, 
low,power,activat+,trigger+,source?,target?,language?,native,nonnative 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

y US 2016189706 Al (BROADCOM CORP.) 30 June 2016 (2016-06-30) 1-20 
description paragraphs [0030]-[0032], [0049]-[0070], [0086]-[0092], figures 2, 4. 
5. 8 

------------------------------ --------------------------- --------------------------- -------------------------
y CN 101650943 A (CHINESE ACAD INST. ACOUSTICS. ET AL.) 17 February 2010 1-20 

(2010-02-17) 
description page 5 line 3 -page 6 line 9 . figures 1-3 

------------------------------ --------------------------- ------------------------------ -------------------------
A 

I 

CN 103021409 A (ANHUI USTC IFL YTEK CO .. LTD.) 03 April 2013 (2013-04-03) 

I 

1-20 
the whole document 

------------------------------ --------------------------- ------------------------------ -------------------------
A 

I 

CN 105575395 A (ZTE CORP.) 11 May 2016 (2016-05-11) 

I 

1-20 
the whole document 

------------------------------ --------------------------- ------------------------------ -------------------------
A 

I 

US 2014365225 Al (DSP GROUP) 11 December 2014 (2014-12-11) 

I 

1-20 
the whole document 

------------------------------ --------------------------- ------------------------------ -------------------------
A CN 106098059 A (SHANGHAI JIAO TONG UNIVERSITY) 09 November 2016 1-20 

(2016-11-09) 
the whole document 

------------------------------ --------------------------- ------------------------------ -------------------------

[2J Further documents are listed in the continuation of Box C. 0 See patent family annex. 

* Special categories of cited documents: "T" later document published after the international filing date or priority 

"A" document defining the general state of the art which is not considered 
date and not in conflict with the application but cited to understand the 
principle or theory underlying the invention 

to be of particular relevance 
"X" document of particular relevance; the claimed invention cannot be 

"E" earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step 
filing date when the document is taken alone 

"L" document which may throw doubts on priority claim(s) or which is "Y" document of particular relevance; the claimed invention cannot be 
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is special reason (as specified) combined with one or more other such documents, such combination 

"O" document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art 
means "&" document member of the same patent family 

"P" document published prior to the international filing date but later than 
the priority date claimed 

Date of the actual completion of the international search Date of mailing of the international search report 

13July 2017 21 September 2017 

Name and mailing address of the ISNCN Authorized officer 

STATE INTELLECTUAL PROPERTY OFFICE OF THE 
P.R.CHINA 
6, Xitucheng Rd., Jimen Bridge, Haidian District, Beijing KANG,Dandan 
100088 
China 

Facsimile No. (86-10)62019451 Telephone No. (86-10)61648170 

Form PCT/ISA/210 (second sheet) (July 2009) 
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INTERNATIONAL SEARCH REPORT International application No. 

PCT/CN2016/105343 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

A CN 103632668 A (BEIJING BAIDU NETCOM SCIENCE AND TECHNOLOGY CO .. 
LTD.) 12 March 2014 (2014-03-12) 

the whole document 

Form PCT/ISA/210 (second sheet) (July 2009) 

1-20 
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INTERNATIONAL SEARCH REPORT 
Information on patent family members 

Patent document 

I 
Publication date 

I cited in search report (day/month/year) 

us 2016189706 Al 30June 2016 

CN 101650943 A 17 February 2010 

CN 103021409 A 03 April 2013 

CN 105575395 A 11 May 2016 

us 2014365225 Al 11 December 2014 

CN 106098059 A 09 November 2016 

CN 103632668 A 12 March 2014 

Form PCT/ISA/210 (patent family annex) (July 2009) 

International application No. 

Patent family member(s) 

None 

None 

CN 103021409 

None 

None 

None 

None 

B 

PCT/CN2016/105343 

Publication date 
(day/month/year) 

----··················-··-
24 February 2016 

----·-·-···-··········-··-

-----···-·-·-····-·-·--··-
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PA TENT COOPERATION TREATY 

From the INTERNATIONAL SEARCHING AUTHORITY 

To: 
100037 
China 8th Floor, Van tone New World Plaza, 2 
Fuchengmenwai Street, Xicheng District. Beijing 

CCPIT PATENT AND TRADEMARK LAW OFFICE 

PCT 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.1) 

Date of mailing 

(day/month/year) 04 August 2017 
Applicant's or agent's file reference FOR FURTHER ACTION 

IEE160077PCT See paragraph 2 below 

International application No. 

I 
International filing date (day/month/year) I Priority date (day/month/year) 

PCT/CN2016/105343 10 November 2016 
lnternational Patent Classification (IPC) or both national classification and IPC 

GIOL 15/02(2006.0l)i; GIOL 15/06(2013.0l)i; GIOL 15/22(2006.0l)i; G06F 1/32(2006.0l)i 

Applicant 
NUANCE SOFTWARE TECHNOLOGY (BEIJING) CO., LTD. 

1. This opinion contains indications relating to the following items: 

Basis of the opinion 

Priority 

[2J Box No. I 

D Box No. II 

D Box No. III 

D BoxNo.IV 

[2J BoxNo. V 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

D Box No. VI Certain documents cited 

D Box No. VII Certain defects in the international application 

D Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.lbis(b) that written 
opinions of this International Searching Authmity will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA. the applicant is invited to submit to the IPEA 
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form 
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later. 

For further options, see Form PCT/ISA/220. 

Name and mailing address of the ISN Date of completion of this opinion Authorized officer 

STATE INTELLECTUAL 31 July 2017 
PROPERTY OFFICE OF THE 
P.R.CHINA KANG,Dandan 
China 6, Xitucheng Rd., Jimen Bridge, 
Haidian District, Beijing 100088 

Facsimile No. (86-10) 62019451 Telephone No. (86-10)61648170 
Fonn PCT/ISA/237 (Cover sheet) (July 2011) 
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Box No. I 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Basis of the opinion 

1. With regard to the language, this opinion has been established on the basis of: 

the international application in the language in which it was filed. 

International application No. 

PCT/CN2016/105343 

0 
□ a translation of the international application into ______________ which is the language of a translation 

furnished for the purposes of international search (Rules 12.3( a) and 23.1 (b) ). 

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to 
this Authmity under Rule 91 (Rule 43bis .1 (a)). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established on the basis of a sequence listing filed or furnished: 

a. (means) 

D onpaper 

D in electronic form 

b. (time) 

D in the international application as filed 

D together with the international application in electronic form 

D subsequently to this Authority for the purposes of search 

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that in the application as filed or does 
not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

Form PCT/ISA/237 (Box No. I) (July 2011) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT/CN2016/105343 

Box No. V 
Reasoned statement under Rule 43bi.~.l(a)(i) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 1-20 YES 

Claims None NO 

Inventive step (IS) Claims None YES 

Claims 1-20 NO 

Industrial applicability (IA) Claims 1-20 YES 

Claims None NO 

2. Citations and explanations : 

[1] DI: US 2016189706 Al 

[2] 02: CN 101650943 A 

[3] DI discloses a wake up phrase detection method and an electronic device(see description paragraphs 
[0030]-[0032], [0049]-[0070],[0086]-[0092], figures 2-5,8): electronic device may comprise a 
smart phone; FIG.4 depicts a training system 400, a user is prompted to utter their custom wake-up 
phrase(WUP), the utterances are captured as user training sequences 402(corresponding to "receiving 
acoustic input of a user speaking a wake-up word"); user training sequences 402 is provided to V AD 404, 
then to feature extraction component 406 to derive the feature vectors 408(corresponding to "acoustic 
features derived from the acoustic input"); the extracted features 408 are decoded by concatenated 
phoneme ASR engine 410 using phoneme model DB 414 which is implemented in a memory or storage 
medium and store phoneme models 206, and produce a phoneme transcription of the \VUP, a Hidden 
Markov Model(HMM) is trained offline to generate a phoneme model 206(corresponding to "acoustic 
model"); based on the results produced by ASR 410, phoneme model concatenation component 416 
determines the best phonemes models and concatenates them to produce an initial WUP model consist 
of the concatenated phoneme models( corresponding to "a sequence of speech units corresponding to the 
wake-up word spoken by the user" and "a first sequence of speech units" in claim 9 or "a second sequence 
of speech units" in claim 16); the \VUP model used for WUP detector is stored in WUP model DB 418 
which is implemented in a memory or storage medium ; FIG.5 depicts a user-specific wake up phrase 
detection system 500, a low-power processor is included and operates in a stand-by mode of the electronic 
device, receiving a wake-up phrase 514 as an input by a user(corresponding to "receiving acoustic input 
from the user speaking while the user device is operating in a low-power mode"), WUP 514 is provided to 
V AD 504 and then to feature extractor and WUP detector(WUPD) component 506 to detect the presence 
of the WUP in the captured audio by comparing the feature extracted to the WUP model stored in a non­
volatile RAM; the presence of the WUP triggers the device to wake up, or come out of a stand-by mode 
or a sleep mode into a normal mode of operation(corresponding to "exiting the low-power mode if it is 
determined that the user spoke the wake-up word"). 

[4] 02 discloses a non-native speech recognition system and method (see description page 5 line 3 - page 6 
line 9, figures 1-3): a native language(corresponding to "the source language") model is provided for the 
native state decoding module, the non-native language(corresponding to "the target language") speech is 
decoded by the native state decoding module using the native language model, thus obtaining a native state 
decode sequence "baa zh" (see figure 3). 

[5] Novelty and Inventive step 

[6] Claim 1 differs from DI in: (1) the acoustic input of a user is spoken in a target language, and the acoustic 
model is trained in a source language different than the target language. 

[7] Claim 5 differs from DI in the above (1), and (2) at least one microphone configured to obtain acoustic 
information from the environment of the user device. 

[8] Claim 9 differs from DI in the above (1), (2) and (3) applying acoustic features derived from the acoustic 
input to the acoustic model to obtain a second sequence of speech units; determining if the user spoke the 
wake-up word at least in part by comparing the first sequence of speech units to the second sequence of 
speech units. 

Form PCT/ISA/237 (Box No. V) (July 2011) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT/CN2016/105343 

Box No. V 
Reasoned statement under Rule 43bi.~.l(a)(i) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

[9] Claim 16 differs from DI in the above (1) and (3). 

[10] Therefore, claims 1-20 are novel (PCT Article 33(2)). 

[11] The feature (1) has already been disclosed by D2. The person skilled in the art would easily acquire the 
technical feature of D2 to decode the acoustic input. 

[12] The feature (2) of obtaining acoustic information by microphone is general solution in the art. 

[13] As to the feature (3), it is common practice for the person skilled in the art to determine the wake-up word 
by comparing the first sequence of speech units to the second sequence of speech units which is obtained 
by applying acoustic features derived from the acoustic input to the acoustic model instead of the WUP 
model. 

[14] Therefore, claims 1,5,9,16 do not involve an inventive step (PCT Article 33 (3)). 

[15] Dependent claims 2-4,6-8,10-15,17-20 do not involve an inventive step (PCT Article 33 (3)). 

[16] As to claims 2,6,10,17,4,8,13,18, it is common practice to adapt the acoustic model using the acoustic 
input and the sequence, and associate at least one task with the wake-up word and initiate performance of 
the task based on the wake-up detection. 

[17] As to claims 3,7,11,12,14,15,19,20, those additional features have been disclosed by DI. 

[ 18] Industrial applicability 

[19] Claims 1-20 can find industrial applicability in the technical field of wake-up detecting (PCT Article 33 
(4)). 

Form PCT/ISA/237 (Box No. V) (July 2011) 
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4/30/2019 

Publication number: CN101650943 A 

Publication country: CHINA 

Patent Order MT 

Publication type: UNEXAMINED APPUC. OPEN TO PUBLIC INSPECTION 

Publication date: 20100217 

Application number: CN200810239892 

Application date: 20081219 

Priority: CN20081023989220081219CN20081239892; 

Assignee: 

Assigneestd: 

OF ACOUSTICS CHINESE ACADEMY OF SCIENCES INST; 

CHINESE ACAD INST ACOUSTICS ; 

Inventor: 

I nventorstd: 

YAN YONGHONG ; ZHANG QINGQING ; PAN JIEUN ; 

QINGQING ZHANG ; JIELIN PAN ; YONGHONG YAN ; 

International class8 : G10L 15/065; G10L 17/06; 

Family members: CN·10·1650943 A 

Title: 

Title: 

NON-NATIVE SPEECH RECOGNITION SYSTEM AND METHOD THEREOF 

~ t~ ~~-BJ: i.-a i.-a s iJUJU * ~JtR. 15}t 

Abstract: 

The invention relates to a non-native speech recognition system based on mixed model 
state correction and a method thereof. The non-native speech recognition system comprises 
a non-native speech interface, a native model module, a non-native model module, a native 
state decoding module, a non-native state forced alignment module, a native-non-native 
state similarity matrix computation module, a native-non-native state mapping table 
computation module and a non-native state correction model decoding module. In the 
system and the method thereof, a non-native acoustic model is corrected at statelevels 
based on a native acoustic model of a speaker and state mapping among different models, 
thus obtaining a model that better meets non-native pronunciation characteristics. The 
system and the method thereof have the advantages of obvious improvement of recognition 
performance compared with that of a recognition system which is not corrected by the 
method on the premise of only the native training data without increase of any non-native 
speech training data, no obvious speed fall of the recognition speech of the system and very 
high practicability. 

Abstract: 

* 'ix S)j 1t!J R. ~ 1~ ~ r iFBif tl ~ ~ ~1,t iE s{] ~ ~ -BJ:i.-ai.-a 
s iR JJIJ * ~JtR. 1Jit o i~ * ~Jt iQ, 1§: ~ ~ -BJ:i.-ai.-a s ti 
P ~ -BJ:i.-a tl ~ tl* ~ ~ ~ -BJ:i.-a tl ~ tl* ~ -BJ:i.-a ~ ~ t~ 
~~ tl * ~ ~~-BJ: i.-a ~ ~ 5j r'1U x11f tl * ~ -BJ: i.-a £5 ~~-BJ: i.-a 
~ ~ ;t§ 1~&m rr$ it ~tl* ~ -BJ:i.-a £5 ~ ~ -BJ:i.-a ~ ~ 8~~1 
*it~tl*»-~~-BJ:i.-a~~11tiEtl~t~~~tl*, i~* 
~R.1J~~tt~~ffi~~~~~~M, ~ffl*~A 

file:///C:/pdf/N048471090US04/MTCN101650943.htm 

The present invention relates to a non-native 
speech recognition system and method based on 
hybrid model state amended. The system 
comprises: a non-native speech interfaces, up 
model module, non-native model module, 
decoding module native state, non-native status 
forcing alignment module, native and non-native 
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Claims: 

file:///C:/pdf/N048471090US04/MTCN101650943.htm 

Patent Order MT 

state similarity matrix calculation module, native 
and non-native status mapping table calculation 
module and non-native state correction model 
decoding module, the system and method of 
mapping between the state of different models, the 
use of mother tongue speaker acoustic models on 
a state level for non-native acoustic model is 
modified to give more in line with the 
characteristics of non-native pronunciation model. 
The system and method has the following 
advantages: without adding any non-native 
speech training data, relying only native speaker 
training data are available, the relative 
performance of the method is not used to identify 
corrected identification system has significantly 
improved; the same system Speech Recognition It 
did not significantly reduce the speed, with high 
availability. 

1, a non-native speech recognition system, 
wherein the system comprises: a non-native 
speech interface for data collection of non-native 
speech, and the non-native voice data into non­
Native Status force alignment module and 
decoding module up state; a native model module 
to provide up to up status acoustic model 
decoding module and non-native state correction 
model decoding module; a non-native model 
module, used to force alignment to non-native 
state modules and non-native state correction 
model decoding modules provide non-native 
acoustic models; a native state decoding module 
for up acoustic model standard non-native voice 
data is decoded to give up the speech state-level 
segment information, namely the status of native 
speech decoding information and state-level 
native speech segment information is fed up with 
the non-native state similarity matrix calculation 
module; a non-native status forcing alignment 
module for non-native acoustic models will be 
compulsory for non-native speech data aligned to 
give non- native speech state-level segment 
information, namely non-native speech state 
reference information and non-native speech state 
level segment information is fed up with the non­
native state similarity matrix calculation module; a 
native and non-native state similarity matrix 
calculation module for native speech state-level 
segment information and non-native speech state­
level segment information on the time alignment, 
when the time is up speech state coincides with 
the non-native speech state is greater than a 
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~s{];t§1~&ffi~imrl~ r 0A1i¥U: ~ * ~ 3 * 
i-X A·= _unt(t_SJ ·JN fJ. u"·( ~ . _) n=A ~ ~~, 
M, N7tJJU7'9~Jtl□~Jts{]~~~;;AA, A(M,N)7'9 
;t§1~&ffi~;A"7'9ffi ~B{]~rff F ~u~•;tj7'9~~-83:i-a 
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predetermined threshold value, that the two states 
once "with the current", the statistics of all "with 
the current" situation, and calculate non-native 
speech state corresponds to the state of native 
speech similarity matrix, and the similarity matrix 
information into the native and non-native state 
map calculation module; a native and non-native 
status mapping table calculation module for 
obtaining the status of a mapping table according 
to the similarity matrix calculation; and a non­
native state correction model decoding module for 
decoding the speech recognition process, with the 
state up acoustic model state map found amend 
non-native acoustic models corresponding state, 
to be non-native acoustic models after correction; 
the final use of non-native acoustic models after 
the completion of the correction of non-native 
speech recognition. 

2, according to non-native speech recognition 
system according to claim 1, wherein said non­
native speech state corresponds to the state of 
native speech similarity matrix obtained by the 
following formula: IJ N count (t_ n = - where, M, N, 
respectively the number of state Chinese and 
English; A_ (M, N) for the similarity matrix; A "is 
the first serious Xingshi matrix column elements♦ 
tj non-native voice state, i-speaking voice status;. 
A;; A,, (M, N) J = 1 M, =INC_ (I_) is native and 
non-native speech state _ voice status j between 
"co-occurrence" occurrences. 

3 Wo books seeking the right to play according to 
claim non-native speech recognition system of 
claim 1, characterized in that said state mapping 
table in the following manner: If A. N_ Xingshi 
matrix column elements are the major elements of 
the corpse n columns, then the state is called the 
state of the corpse of the first amendment n 
candidate status; the status of each non-native 
language can be found n candidate correction 
native language in the matrix state, wherein, n and 
It; Mc 4, according to non-native speech 
recognition system according to claim 1, 
characterized in that the non-native state 
correction model decoding module decoding the 
speech recognition process, the observed value of 
zero. With n candidate status to amend non-native 
state after the corpse of observation probabilities 
clever"_ ♦) becomes: p_o_ =op" o) to_o) Z 
ory_ 1 (_),. "Where O represents the right to amend 
non-native state of heavy, spoon the 
corresponding section called candidate status, n is 
the number of candidates; clever" P ♦) "and p," 
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it'rs~~. _19-BJ:i-ai-as~~;Ao A, , t(A,N), r=I (ot), "" denote non-native status corpse and 
M, A=1 NA CAunA ( _&amp;gt;)'Ak-BJ:i-ai-as~~-5¥0 Bamboo native state under observation 0.5 
~p-BJ:i-ai-as~~-z Af§JB{]"[qjJJili"t±:IJ§il)jc~o original observation probabilities. 

1 ~ itHii-x-fu ~ *5,rJrJ£ s,g ~p-BJ:i-ai-asiRJJIJ 1J1t, ~ 
t~titar, ,rJrJ£~~e~~t:~ imttlJ- rnA1i¥IJ: ~□ 
~A"mrr$ ~ Q4 ff J 11 ~U5G~'AkF ~Ij s{]~nj;:5G~, IJ!Ll 
,[--t'-::f::c::. II 13 ,[--P-::J::c::.p f,f,kk {=~!±:{lg ~,1--P-::f::c::. ~ A::11::Jn 'li 'li 
']/\.,i:,,,n 7:E'IJ\.,i:,,, J:J'J% n ~)& ijbJL']/\.,i:,,,;-tlJ: 1 --Jr-0r ir=i ir=i 

~~~~m~amrr$~~~-BJ:mm~~n~~m~ 
iE ~~. ~~, n&amp;lt;Mc 8~ itHJJ5i-X,fij~*5?Jr 
J£ s{] ~p-BJ:i-ai-asiRJJIJ n1t, ~t~1iE a r, ,rJrJ£ ~p-BJ: 
i-a~~ {1tiEtl~t~~~t:l*ftit'rsiRJJ!Jt~~~ttt¥ ~, 
x1-t-x,m~{1[0o , ffln~{~m~~{1tiElJ- J§B{]~p-BJ:i,-a 
~~F s{]x,m~tl!t$T5"A0o )1t.19: p_) = Ap A" 
(oA)Aa_O_o)ZAo4y_), 1111 ~~' 0::cbF~P-BJ:i-a~~ 
s{]{1tiEi-X_m, %'Ak;t§$~Q4~{~m~~. n'Ak{~m 
~; E='."( A" )"5f□ p' "(Ao )"'5tJJIJ *?F~P-BJ:i-a ~~ F 5¥□ -BJ: 
i-a~~Q4ax,m~{1i0· rs{]JJr-Jtx,m ~tl!t$o 
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5, a non-native speech recognition method 
comprising the steps of: (1) non-native speech 
interface collecting a certain number of non-native 
voice data, for obtaining a model state map; (2) 
non-native status force alignment block with non­
native acoustic model for non-native speech data 
alignment forced to give non-native speech state­
level segment information, namely the status of 
non-native speech reference information; (3) the 
native state standard decoding module up 
Acoustics model of non-native speech data is 
decoded to give up the speech state-level 
segment information, namely the state of native 
speech decoding information; and (4) native and 
non-native state similarity matrix calculation 
module and the resulting non-native speech state­
level segment information and native speech 
state-level segment information in time alignment, 
a time when the two states coincide greater than a 
preset threshold, these two states appear a "co­
occurrence"; (5) Native and non-native status 
similar matrix calculation module statistics of all 
the "co-occurrence" the situation and calculate the 
non-native speech state corresponds to the state 
of native speech similarity matrix; (6) native and 
non-native state map state maps obtained 
computing module based on the similarity matrix 
Table; (7) non-native state correction model 
decoding module based on the obtained state 
map, in the decoding process of speech 
recognition, the acoustic model with native state 
mapping table to find the corresponding non­
modified up acoustic model state, to be corrected 
non-native acoustic models. 

6, according to non-native speech recognition 
method as claimed in claim 5, characterized in that 
the non-native speech state corresponds to the 
state of native speech similarity matrix obtained by 
the following equation: Book 3 Wo seek playing 
right A♦ = _unt (t_SJ ♦ JN San.u "♦ (,._) n = one 
where, M, N, respectively Chinese and English, 
the number of state; A, (M, N) the similarity matrix; 
A "is the first production Xingshi column matrix 
element; tj state non-native speech, native speech 
_ to state; A.A,, t (, N), r = I M, = 1 "The same is 
now" is the native speech state and non-native 
speech state __ between the number of 
occurrences of 
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Description: 

_ 1_ 5 tFLS}j-=f=; ~;f~~~-BJ:i-ai-asi9'JJiJ*fJE&1Jit tz: 
*~~*~S}jW&msm~*~&1J~. ~~WR 
~T1FBift:l~~~11tiEs{]~~-BJ:i-ai-a si9'JJiJ*fJE&7J 
1!o 

~ ~ tz:* ~ lf JJifi 1~ H ~ 18 ,~, s{] ~:EsJHt. ~ ~ -BJ:i-ai-a s 
iRJJIJ)J)G79i-frsiRJJIJvt*~N±~JUi}f JE~,8 z~ 0 x1~~-BJ: 
m~msm~ffl~-BJ:m~msm~ffig, m~tt~ 
~~*m&~*· ~~~~r~lfPmPs~*~ 
Ao ~D1riftE1iiIEi-asi9'JJIJ*fJti=E1x~ d> ;~~-BJ:i-ai)II 
t*~1JJ5s{]iwtt r, x-tw~::;f 1=gJt¥& P ss{]~~-BJ:i-ai-a 
siRJJU ·ri ~~ s{]tt r,3J ~~~-BJ:i-ai-as iRJJiJ 11Jf JE s{] m ,8 o 

Jti¥ift(Bohn.O_S., FAege,J·E., nThe production Of 
new and Similar Vowels by adult German learners 
Of English." J [MM] Stud. Second Lang. Acquis. 
14, 131- )t~t±:1. ~~-BJ:i-aiJ?.itA1=Ejjiff §1ii-ag~ 
s~, m~~m*~A§~~-BJ:m~s*ff~~. 
~~~~tl:l~*~A-BJ:ffi~s~~~§~ffi§~s 
t~,8;t§faifs{]~so J!~faitJa ~ft1r'J, iJ?.itA§ 
EJ,rr1-tm'E.'li='c ~'llf-**lrt5'. r=rr"'l:'..vc+,/-4'+ i ::11::m'E.'E.JT. 

,:'.;1 J:l'J'-'J-l;pl;p 1=11' ~;T,:,,.)(1/r'l• PJ l'Jl'..A'Jl-JL10/\.--Jr-'-'J-lpl;p S 

m~~fflM, ~~~tt~ffl®~sPs~m~ms 
~fh50 
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N C un (_ and; gt). 

7, according to non-native speech recognition 
method as claimed in claim 5, characterized in that 
said state map obtained by the following square 
formula: if A "column of the matrix element is 
called row Nakagawa corpse column Then-th 
largest element, the state n "is the state of the 
corpse of the first amendment n candidate status; 
the status of each non-native language can be 
found n the status of candidate native language of 
the amendment in the matrix, where, n and It; Mc 
8 The non-native speech recognition methodology 
set forth in claim 5, wherein said non-native state 
correction model decoding module decodes the 
speech recognition process, the observed value of 
0., With non-native state n candidate status after 
correcting corpse observation probabilities clever " 
0) becomes:. P _) = p" (o) a_O_o) z o4y_), "" 
where, 0 Fixed right non-native state of weight, 
percent is the corresponding section called 
candidate status, n is the number of candidates; 
Pakistan "(*)" and p, "(. )" denote non-native status 
corpse and native state is called the observation 
The original observation probabilities under 0.5. 

_ 1_ 5 tFL Ming book a non-native speech 
recognition system and method TECHNICAL 
FIELD The present invention relates to a speech 
recognition system and method, and more 
particularly to non-native speech recognition 
system and method based on hybrid model state 
amended. 

BACKGROUND With globalization, non-native 
speech recognition has become one of modern 
society information technology research focus in 
the field of speech recognition. Non-native speech 
recognition relative native speech recognition, the 
recognition performance will be significantly 
reduced, especially for people with serious accent 
speak. How to ensure that the voice recognition 
system in only a small number of non-native 
language training under the premise of the data, 
speech recognition performance for non-native 
accents with varying degrees of improvement are 
non-native speech recognition research. 

Document (Bohn.O_S., F ege, J ♦ E., NThe 
production Of new and Similar Vowels by adult 
German learners Of English. "" [MM] Stud. Second 
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31W, iJ?.itA § ~mtz:*(~□MAPA ML AR) 2ir'--1ts{] 
$ffl r~:fJ.~~-HJ:it'ri-frs iJt11iJ ~ (Z. Wang, T. 
Schultz.A. Waibel, wComparison Of acoustic 
model adaptation techniques On non-native 
Speech" 1 CA, ProcA ICASSP 2003.)o }!~7J~!± 
~'Akimttx1d> ;~~-BJ:i-ai-as~1li5*1T § ~$, 11:fi 
-BJ:i-a ~s F "¥=11~ ~~tia~ tEt¥J3t__r~ili~~-BJ: i-a s{] 
~s~~ofti!®~~~. §~}_l\[~ffl~m~~ffl 
~ffl~tt'Ak~tEm~tt~~~~~-~·offff§ 
~$ VZ:*ft ti r,3J ~ ~ -BJ:i-ai-a s i9' JJiJ ti:~~ __t ~ :fn 1¥ift, {B 
imtt § ~ m lJ-Fo s{] 11 ~a~~ -BJ:i-ai-a s iR JIU ~ s{] ti:~~ 
ffl~-BJ:mmsm~a-BJ:mmsm~~tt~, m~~ 
1~0 Jtl¥ift(J. Humlphries, P. Woodland, and D. 
Pearce. "Using accent-specific pronunciation 
modeling for robust Speech recognition." [C] In 
Proc. ICSLP '96, pages , 2324-2327, 
Philadelphia, PA, October 1996· )1:i}f JE 7 § ~$~ 
~* Bt/'aJ ~lHi, t~ t±:1 ~i!x:~~ -BJ:i-ai-asi9'JJIJ $1~ s{] ±~ 
JJR ~ * § r iJ?. it A-BJ:i-ai-a * ~ :1iJt 10<1 ~ s{] ~ ~ -BJ:i-ai-a 
g ~ s o ~□ 15J 1£ ~ ~ -BJ:i-ai-a s F1 "I=tl ~ t1~t s{] tltrJ t±:1 
'c',*'li ='c '-&:ft. s ::11::m 'li 'li:ft. 'P i;:r I1.;n""' I1kfift* S ~ A l;p 1=1 lX. S 7E --H--- '-¼- l;p l;p S 1-/, .7n WI Jt I-- J:l 'J -':I'c. rn, o 

7'J 7 ~ :i=Ji1i__tJ£ § s{] , * ~ sJHt t±:1 s{] ~ t~ ~ ~ -BJ:i-ai-a s 
i9'JJIJ*~Jt, '§1§: ~~~-BJ:i-ai-ast1UJ, ffl r*~~~ 
Jn 'li 'li:ft.*lr-¼:5'. +H5z '-i.::11::Jn 'li 'li:ft.*lr-¼:5'.~-'l:" ::!I:: Jn 'li 
'-'J-l;pl;p S:,,.)(1/r'!, 7T'1ft1-~--Jf---'-'J-l;pl;p S:,,.)(1/r'J½/,--JI--- '-'J-l;p 

~~~~~~ffi*~-BJ:m~~M~ffi*o 

~-EJ:i-a tl ~ tl*, ffl r fPJ -BJ:i-a ~ ~ t~~~ tl* l□ ~~-BJ: 
m~~~~ffi~M~ffi*m*-BJ:ffiJB"I=ffi~o 
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Lang. Acquis. 14, 131-) He notes that non-native 
speaker pronunciation language during target may 
be replaced with the speaker's own Pronounced, 
or have speakers produce Pronounced features 
and characteristics of the combination of the target 
language pronunciation pronunciation. This 
conclusion Kai made us, the speaker's own native 
language training data may be non-native speaker 
voice recognition helpful, especially for those 
heavier voice data pronunciation accent. 

Currently, the speaker adaptation techniques 
(such as MAP ML R) has been widely used in the 
treatment of non-native speech recognition (Z. 
Wang, T. Schultz.A. Waibel, wComparison Of 
acoustic model adaptation techniques On non -
native Speech "" C, Proc ICASSP 2003. ). Such 
methods mainly by a small number of non-native 
speech data adaptive, so Pronounced acoustic 
model to a certain extent on the approximation of 
non-native pronunciation features. In The 
methodology, the similarity is to determine the key 
factors to identify good or bad performance 
adaptive data and test data. Although adaptive 
technology to improve performance on non-native 
speech recognition contribute, but after an 
adaptive model in a non-native speech native 
speech recognition performance model in native 
speech recognition performance, is still low 
compared to the literature (J. Humlphries, P. 
Woodland, and D. Pearce. "Using accent-specific 
pronunciation modeling for robust Speech 
recognition." [C ] In Proc. ICSLP '96, pages, 2324-
2327, Philadelphia, PA, October 1996 ♦) adaptive 
algorithm study limitations, noting that the main 
cause of the low rate of non-native speech 
recognition from native language speakers can not 
Pronounced non-covered language. How would a 
non-native speech acoustic model can simulate 
the focus of such a non-native language 
pronunciation of speech recognition research 
work. 

Book confessed SUMMARY To overcome the 
shortcomings of the prior art, the present invention 
provides a state-based correction of non-native 
speech recognition system and methodology, the 
system and methodology by state mapping 
between different models, the use of the speaker 
up acoustic models in the state level of non-native 
acoustic model is modified, resulting model is 
more in line with the characteristics of non-native 
pronunciation. 
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~-EJ:i-a £5 ~ P -BJ:i-a ~ ~ ;t§ 1~&m rr$ it ~t:l*, ffl r ~~ 
-BJ:i-ai-a s ~ ~ tJt5t ~ 18 ,~, )f□ ~ P -BJ:i-ai-a s ~ ~ tJt5t ~ 
J~ § kn+1'cr1 L.. vc+± .'1-'.Jn 'li 'li.ft,f--t'-±;: 1=:::!l::Jn 'li 'li.ft Ji=i,~,{tµ'_J SJ__LA'.J7r, -==l'-'J-l;pl;p S'IJ\.,i:,,,~J--H---'-'J-lpl;p S 

~ ~ s{] _m if at rsJ *rt»! 5t W:tE s{] n ~~ 11 at, -iA 7'J J3: 
m ~ ~ ~ t±:1 JJiii ~ {J\" ~ JJiii", ~Jc it t±:1 ?Jr~ s{] "~ JJiii "tt 
m, :#it~1i¥!J~p-BJ:i-ai-as~~x1 m-t--BJ:i-ai-as~ 
~~ffl~&mrr$, *~~ffl~&mrr$m~*A-BJ:m 
£5~p-BJ:i-a~~B,~1*it~t:l*o 

~-EJ:i-a £5 ~P -BJ:i-a ~~ s,~1 *it ~tl*, ffl r tlHJJ5 ;t§ 
1~&mrr$it~1#¥!J~~e,~1 *o ».. ~~p-BJ:i,-a~~ 
~ttffi~M~ffi*, m-t-amsm~~M~tt~ 
~. ffl~~~M*~~~~-BJ:ffiF~ffi~~~~tt 
;t§ ms{] ~p-BJ:i-a F ~11~ ~~, 1i¥u1,tttFo s{] ~p-BJ: i-a 
F ~tl~; :ld1 ,f!J ffl i~{,tttFo s{] ~P-BJ:i-a F ~tl~:JEJJ¼ 
::!1::Jn 'li 'li.ft 'P i;:r,,r 
--H--- '-¼- l;p l;p S 1-/,.71~ o 

* 'ix S)j ti1~ s{] ~ t~ ~ p-BJ:i-ai-a s iR JIU 1J~t, '§ 1i~□ r 
:W#J: (1 )~p-BJ:i-ai-astt P *~~tE~;s{]~p-BJ:i-ai-a 
s~tli5, fflr1i¥Lltl~~~e,~1 *o 

(2)~P-BJ:i-a ~~5.1ar'1Ll x11f tl*ffl ~P-BJ:i-a F ~tl~x1~P 
-BJ: i-a i-a s ~ 1ftil * ff 5.1a r'1Ll x1 1f , 1i ¥!J ~ p -HJ: i-a i-a s ~ ~ 
lfIZA F'fll~ § RP ::11::Jn 'li 'li.ft,f--t'-±;:~--=!>'-J~ § i;x. JJ .fXTr=i ,LJ,, ~ -H-- D+ lJ=t lJ=t S 1/\J~" 2-- ,,,..5 Tr=i ,LJ, o 
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To achieve the above object, the present invention 
provides a non-native speech recognition system, 
comprising: a non-native speech interface for data 
collection of non-native speech, and the non­
native voice data into the non-native status force 
alignment module and decoding module native 
state. 

A native model module for native and non-native 
status decoding module decoding state correction 
model module provides up acoustic model for. 

A non-native language model module for non­
native status force alignment module and non­
native state correction model decoding modules 
provide non-native acoustic models. a native state 
decoding module for up according to the standard 
acoustic model for non-native voice data is 
decoded to give up the speech state-level 
segment information, namely the state of native 
speech decoding information, and native speech 
state-level segment information sent the native 
and non-native state similarity matrix calculation 
module. 

A non-native status forcing alignment module for 
non-native acoustic models to non-native speech 
data aligned native speech forced to give non­
native speech state-level segment information that 
is non-native speech state reference information 
and non- state-level segment information is fed up 
with the non-native state similarity matrix 
calculation module. 

A native and non-native state similarity matrix 
calculation module for native speech state-level 
segment information and non-native speech state­
level segment information on the time alignment, 
coincidence when the native and non-native 
speech speech state status When the time is 
greater than a predetermined threshold, I consider 
these two states appear a "co-occurrence", the 
statistics of all "with the current" situation, and 
calculate non-native speech state corresponds to 
the state of native speech similarity matrix, and the 
similarity matrix information into the native and 
non-native status mapping table calculation 
module. 

A native and non-native status mapping table 
calculation module for obtaining the status of a 
mapping table according to the similarity matrix 
calculation. And a non-native state correction 
model decoding module for decoding the speech 
recognition process, the acoustic model with 
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( 5 )-H3:iff 1:g ~P-H3:iff ~~ ;t§ 1~JlJeJ$ it ~tl:tkfJtit t±:1 ?Jf 
~s{]"~JJiii"twm:#it~ ~ S)j iJ?. 1i¥!J~p-B;i-ai-as~ 
~~@r-H3:ffiffis~~~ffl~&ffi~. 

( 6 )-B;i-a 1=g ~ p-fl;i-a ~ ~ B~~t *it ~tl* tlHAH~ ;t§ 1~& 
ffi~;fif!J~~B~~t*. 

(7)~P-H3:i-a~~11tiEtl~t~~~tl*tlHAHi¥!Js{]~~B~ 
M*, ftffism~~M~tt~~. m~M*~~~ 
s{]-B;i-a F1 "I=tl ~ ~ ~1,t iE;t§@s{] ~ P-B3:i-a F1 "I=tl ~ ~ 
~. 1i ¥!J11tiEFos{]~p-fl;i-aF1"1=tJ~. 

(2)*btS)j s{]~p-B;i-ai-asiRJJiJ*tJER1J1t, *m ::;f ~ 
ffi~~~~~~M. ~ffl*~A-H3:ffi~F1"1=ffi~ft 
~~tlJJ!J __txt~P-H3:i-a F1 "I=tl~J1tff11tiE, t~~~iHlz 
1AHi¥iJ s{]~~B~~t*~JJifi~p-fl;i,-ai-asiRJJ!J O 1FBiftl 
~~~11tiEB{]~p-fl;i,-ai-asiRJJ!J*fJExt~P -H;i-ai-asB{] 
iRJJiJ $1:g **ffl i~7Jit11tiEtt s{]iRJJ!J * fJE;t§ b~t1; :# 
H ft ::;fr~ 1Jo 1f 15J ~ P -B;i-ai-a s iJII f*~tli5, 1x. ~ IUi ll 
-B;i-a iJ11 t*~1i s{] iw ti r , xt w ~ -B;i-a P s s{] ~ p-fl;i-a 
ms~m~Mmffl~**ffl~n~~iEtt~m~* 
tJE ~ 7 S)j ~ ti r,3J; ~at* tJE iR JJiJ i-a s s{] Ji&** S)j 
~ r~i¥o 

(3)*btS)j s{]~p-B;i-ai-asiRJJiJ*tJERn1t~JYi'i 7-f!Jffl 
-B;i-a F1 "I=tl ~ xt ~ p-fl;i,-a F1 "I=tl ~ s{] 1,i iE, ti r,3J * fJE 
xt~P-H3:i-ai-ass{]iRJJ!Jtl:~~. t§ r~i-as § ~mtz:*, 
~riFB if 1t~ ~~ s{] 1,tiE1J1t::;f m ~r~no £$ s{] ~p 
-B;i-ai)II f*~1h5 0 EE Tm r11tiE s{]-H;i-a F "I=tl~ stJ~JJ 
11 PJ lJ- t:2 r'1Ll ft 1~ 11\ s{] m IE , 1,i iEFo s{] 11 ~ ft it~ Ji 
&L fil::;f~~ S)j ~r~ 1Jo. ft1r'JJ1tff 7 j(;~ixxJ~1JJ5 
~m~. ~*~~ftm~tt~1Joo, rnr~*~ft 
~ ~tIJJ!J __ts{] e~~t18 .1!t~~rt~~~~$tu tB s{] ~~rt: 
~MmJ1tff~tt~~~. ~#m~~~~~. ~* 
~~~~&~t±:1m#m~~~~~ffl~~&.1:g* 
~m~n~~*~ffl~. ~rmifm~~~~iE~ 
~p-fl;i-ai-asiRJJiJ*fJtx-f~p-fl;i-ai-asB{]iRJJ!J'f'~h~$ ;{,§ 
x1r~i¥PJ :it¥Us-1 o_ ~1t~iJ?.S)j ~1 *btS)j s{]~riFB 
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mother tongue Status mapping table to find the 
corresponding non-modified up acoustic model 
state, to be non-native acoustic models corrected; 
final non-native acoustic models using the revised 
completion non-native speech recognition. 
wherein the non-native speech state corresponds 
to the state of native speech similarity matrix 
obtained by the following equation: Book 
confessed San _t (t_Si) where, M, N, respectively, 
for the Chinese and English, the number of state; 
A,, T (lv4, N_ is similarity matrix;? A "is the first 
serious Xingshi column matrix element; tj state 
non-native speech, native speech_ to state; A".A,, 
t (M, _9 i = \ M, _ A_ C un (_ is opening up speech 
state s fly non-native speech state "co-occurrence" 
j between the number of occurrences. wherein the 
state mapping table in the following manner: If A 
"matrix called reed row n column elements are the 
major elements of the corpse column, the state is 
called the state of the corpse of the first 
amendment n candidate status; for example: if 
middle row matrix A Lu column element is the 
largest element in the matrix column corpse, which 
means the state from the corresponding language 
Lu Yan and the state most similar state is the state 
of Lu Yan corrected first candidate status. If the 
Iraqi Xingshi column element Lo is the second 
largest element column, then the state of Iraq is 
the second candidate status households revision 
status and so forth, the status of each non-native 
language can find n Shao revision status of 
candidate native language (n and amp in a matrix;. 
It; M) o wherein the non-native state correction 
model decoding module in speech recognition 
decoding process, for observations 0.5, with n 
candidate status of non-native state after 
correction corpse observation probability p, "_.) 
Becomes: p.14 (0) = opJn4 0) 6a _) _ o y_),. u 
where 0 represents the right to amend non-native 
state of weight, percent of the corresponding first 
Chuan candidate status, n is the number of 
candidates;. p, ". 0)" and p, " 0),. u denote non­
native state Pronounced dead and called on the 
state to observe a value of 0 ♦ Under the original 
observation probabilities. 

The present invention provides a non-native 
speech recognition method comprising the steps 
of: (1) non-native speech interface collecting a 
certain number of non-native voice data, for 
obtaining a model state map. 

(2) non-native status force alignment block with 
non-native language to non-native speech 
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acoustic model number forced to dig together to 
give non-native speech state-level segment 
information that is non-native speech state 
reference information. 

(3) up state decoding module up with a standard 
acoustic model for non-native speech data is 
decoded to give up the speech state-level 
segment information, namely the status of native 
speech decoding information. 

(4) Native and non-native state similarity matrix 
calculation module and the resulting non-native 
speech state-level segment information and native 
speech state-level segment information on the 
time alignment, when a coincidence of time 
greater than a predetermined two states When the 
set threshold, these two states appear once "with 
now." 

(5) Native and non-native state similarity matrix 
calculation module statistics of all the "co­
occurrence" Ming said the situation and 
calculations to obtain a non-native speech state 
corresponds to the state of the similarity matrix 
native speech. 

--BJ;i-afl~fl*, fflrfPJ-BJ:i-a~~t~~~fl*l□ ~~-BJ: (6) native and non-native state map state map 
i-a~~11tiEfl~t~~~fl*tI 1~-HJ:i-frF~fJt~ 0 obtained calculation module based on the 

similarity matrix. 

-~~-BJ:i-aft~fl*, ffl r fPJ ~~-BJ:i-a~~5jr'1!Jx1*fl 
*l□~~-BJ:i-a~~11tiEft~t~ ~~fl*tl1~~~-BJ:i-a F~ 
fl~o 

--BJ:m~~M~m*, m-t-~w~m-BJ:mF~m~ 
vc+ ::! I:: J:n 'E. 'E. .:tr. *lr t5'. ~* i ~ fhn 1:n ;rB 4'jrl J:n 'E. 'E. .:tr. ,r--r,,. * 1;1z 
A'.Hr--e+ir=iir=i S:,;.J(,Jr'JRI1Tmtf-1F~, 1v;:t:~e+ir=iir=i S'IJ\.,i:,,,~Jx 
A F'fll~ § RPJ:n 'li 'E..ft,1--t'-j;;;:fhTJI:TTJ~ § *,fjzJ:n 'E. 'E. 
JJ f'Xli=i,~,, l> e+l;pl;p S'l/\.,i:,,,flJ't-1l~Ji=i,~,, 7T"ifte+l;pl;p 

s ~~ti ?t Wit 11L\!U!A-BJ:i-a £5 ~ ~ -BJ:i-a ~ ~ ;t§ 1~&ffi 
~it.fl*o 

- ~~ -BJ:i-a ~~ 5j r'1!J x1 *fl*, ffl r 11HJJ5 ~~ -BJ:i-a F ~ 
fl~~~~~ -BJ:i-ai-a s ~ tftil fil ff 5j r'1!J x1 *, 1i ¥!J ~ ~ -BJ:i-a 
' E. .ft ,f--t,. j;;;: I;1z A F'fl J~ § R p ::! I:: J:n 'E. 'E. .ft ,f--t,. j;;;: ~-#-J~ 
l;p S ']/\., i:,,, ~))( J J f'X I i=i , ~' , l> --Jr-- '-'r l;p l;p S ']/\., i:,,, 2-- /5 I i=i 
§ * ,fjz ::!I:: J:n 'li 'E..ft ,f--t,.j;;;: lfIZ ,6. F'fl J~ § ~-'l: ). J:n 'li 1=: ::!I:: 
-~'' 7T'1ft--Jr-- e+l;pl;p S'IJ\.,i:,,,~JXJJ f'Xli=i,~,½/,e+l;p~J--Jr--

-HJ:1,-fr~~;f§1~&ffi~i,f.fl*o 

--BJ:i-a£5~~-BJ:i-a~~;t§1~&ffi~it•ft*, m-t-~~ 
-BJ:i-ai-a s ~~ti ?t Wit 18 -~, l□ ~ ~ -BJ:i-ai-a s ~~ti ?t Wit 
1~ § * □-+ l'cr1 L.. vc+ x .'.L'. m , E. , E. .:tr. ,r--r,,. * 1=: ::11:: m , E. , E. .:tr. 
Ji=i,~,{±::.µ'.) SJ__LA'.J7r, =l'-'rlpl;p S'l/\.,i:,,,~J--Jr--e+lr=il;p S 

~ ~ s{] _m if at rsJ *rt»! 5t W:tE s{] n ~~ 1-r at, -iA 7'J J3: 
m ~ ~ ~ t±:1 :i=Ji1i-1JC,, [=gJ :i=Jiii,,, ~Jt it t±:1 ?Jr~ s{] ,, [=gJ :i=Jiii "tt 
m, :#it•1i¥1J~~-BJ:i-ai-as~~x1 @r-BJ:i-ai-as~ 
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(7) non-native state correction model decoding 
module based on the obtained state map, in the 
decoding process of speech recognition, the 
acoustic model with native state mapping table to 
find the corresponding non-modified up acoustic 
model state, to be amended The non-native 
acoustic models. 

Advantages 

the present invention is: ( 1) non-native speech 
recognition system and method of the present 
invention enables non-native acoustic model is 
more adapted to the characteristics of the non­
native speech with a native accent. 

(2) non-native speech recognition system and 
method of the present invention, the use of state 
mapping between different models, the use of 
mother tongue speaker acoustic models on a state 
level obtained according to the state of non-native 
acoustic model is modified, the decoder mapping 
table non-native speech recognition. Hybrid model 
state revised non-native speech recognition 
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system for non-native speech recognition rate and 
end the use of the revised methodology of 
comparing identification system; and without 
adding any non-native speech training data, the 
training data only rely on standard up premise 
under non-native speech recognition with a native 
accent situation is relatively late adoption of the 
revised methodology recognition system has been 
significantly improved; and the system did not 
recognize the voice of the speed decreased. 

(3) non-native speech recognition system and the 
methodology of the present invention achieves up 
acoustic model using non-native amendment 
acoustic models for improved identification 
performance of non-native speech. Compared 
voice adaptive technology, do not need to add 
more non-native hybrid model training data 
correction method based on the state. Because of 
the size used up acoustic model correction can be 
controlled in a very small range, model corrected 
in the calculation would not be significant speed 
increase. We conducted extensive testing real 
network data, the results are displayed in the 
identification of performance, because the system 
mapping information on the state level is based on 
the state of the decoding output sequence 
statistics obtained, such guidelines are more 
direct, basically true It reflects the degree of 
similarity between the two languages status. 
Com pared with the system at the end of the use of 
the methodology based on the modified hybrid 
model state non-native speech recognition system 
error rate for non-native speech relative decline 
may reach 5-1 O_ drawings illustrating an invention 
based on hybrid model state correction The basic 
block diagram of the non-native speech 
recognition system and method of the algorithm; 
flow block diagram of a non-native speech 
recognition system 2 of the present invention; 
"with the current status of a particular embodiment 
up voice and non-native speech state Figure 3 
between invention "Fig. 

Book confessed specific embodiments with 
reference to the following specific embodiments of 
the present invention will be described in further 
detail: Figure 1 is a hybrid model based on the 
state of the basic block diagram of the non-native 
speech recognition system correction algorithm, 
which describes a hybrid model state correction 
core algorithm components, mainly composed of 
several components: a non-native speech, native/ 
non-native acoustic models, forcing alignment, 
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decoding, decoding status map generation and 
non-native state correction model. Figure 2 is a 
block diagram of a specific implementation 
process of the mixed model state correction 
algorithm non-native speech recognition system. 

The present invention relates to a hybrid model 
state correction algorithm of non-native speech 
recognition is the core technology of obtaining the 
status of mapping table (shown in Figure 2 
modules 1-7). Hybrid model state correction 
algorithm is a new state based on similarity matrix 
mapping algorithm, the number of co-occurrence 
statistics, obtained correspondence between the 
two languages between states, using the state of 
the relationship is determined for correcting the 
right. system of the present invention comprises: a 
non-native speech interface for data collection of 
non-native speech, and the non-native voice data 
into the non-native status force alignment module 
and decoding module native state. 

A native model module for native and non-native 
status decoding module decoding state correction 
model module provides up acoustic model for. a 
non-native language model module for non-native 
status force alignment module and non-native 
state correction model decoding modules provide 
non-native acoustic models. a native state 
decoding module for up according to the standard 
acoustic model for non-native voice data is 
decoded to give up the speech state-level 
segment information, namely the state of native 
speech decoding information, and native speech 
state-level segment information sent the native 
and non-native state similarity matrix calculation 
module. a non-native status forcing alignment 
module for non-native speakers of non-native 
speech acoustic model number dig forced 
alignment to obtain non-native speech state-level 
segment information that is non-native speech 
state reference information and non-native speech 
state-level segment information is fed up with the 
non-native state similarity matrix calculation 
module. 

A native and non-native state similarity matrix 
calculation module for native speech state-level 
segment information and non-native speech state­
level segment information on the time alignment, 
coincidence when the native and non-native 
speech speech state status When the time is 
greater than a predetermined threshold, I consider 
these two states appear a "co-occurrence", the 
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statistics of all "with the current" situation, and 
calculate non-native speech state corresponds to 
the state of native speech similarity matrix, and the 
similarity matrix information into the native and 
non-native state map heartfelt calculation module. 

A native and non-native status mapping table 
calculation module for obtaining the status of a 
mapping table according to the similarity matrix 
calculation. And a non-native state correction 
model decoding module for decoding the speech 
recognition process, the acoustic model with 
mother tongue Status mapping table to find the 
corresponding non-modified up acoustic model 
state, non-female vocal school books say so get 
corrected end-use non-native acoustic models 
after the completion of the correction of non-native 
speech recognition; model. 

The calculation process of the present invention 
are as follows: (Figure 2) First, non-native status 
Answer: choose a certain amount of non-native 
voice data (non-native voice interface 1 ), these 
data are used to generate non-native speakers 
Native similarity matrix. Acoustic model with a 
non-native (non-native model module 2) enforce 
these data alignment (orced-alignmlen), to obtain 
the status of non-native sequences, and record 
the time each state information (non-native status 
force alignment block 4) time information up 
acoustic model (up model Module 3) on the first 
step of non-native speech data decoding 
(Decode), to give up state sequences, and record 
each state: the second step up state recognition 
results. (Native state decoding module 5) The third 
step, "with the current" criteria: the first step and 
the second step, in the same number of non­
native voice data, were obtained by non-native 
and native state sequence and the corresponding 
time segment information based on the positional 
relationship between the two states on the timeline 
sequence, you can define two states "with the 
current" phenomenon. Before computing "co­
occurrence", the first definition of a "co­
occurrence" matrix that is (state the number of 
native language * non-native language state 
number) of the matrix, each element of the 
position on the recording of the corresponding row 
and column of the state "The same is now" 
between the number. In the experiments of the 
present invention, the method, the definition of 
when two states in overlapping time period 
accounts for non-native language state duration 
half, counted as one "with the current." When non-
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native language and native language status state 
capacity corpse appears a "co-occurrence", add 1 
recorded in the corresponding co-occurrence 
matrix strict Xingshi column position. As shown in 
Figure 3, appearing between the "ae nonnat ve" 
Native Voice Status "aa native" state and non­
native speech a "co-occurrence." eleven fourth 
step, the state of the similarity matrix calculation 
(native and non-native state similarity matrix 
calculation module 6): If set M, N, respectively 
native language and non-native language state 
number, A,, t (_ is derived from the co-occurrence 
matrix out of the similarity matrix, the matrix 
elements of the similarity of the case record and 
non-native language native language between 
states.A "the elements of the matrix column 
Xingshi strict set j is non-native language status, 
native language_ for the state, the similarity 
between the two is calculated as: C unt t SJ AiJ 
N scattered counntOOJ SJ "" '(1) where,_ T (M, N) 
_ M = 1 N fifth step, after obtained similarity 
matrix, the matrix is obtained based on the state 
map (native and non-native status mapping table 
calculation module 7). If the matrix A Xingshi 
middle column element is a column matrix corpse 
The largest element, this means that the 
appropriate language from the strict state and the 
state of the corpse is most similar to the state 
produced the first candidate for correction Status 
corpse. If Iraq Xingshi column element is the 
second largest element corpse column, then the 
state is called state of the corpse of the second 
candidate revision status and so on, each state 
can be found in non-native language book n 
alternatives confessed amended state election 
native language in a matrix (n and It; M) Q At this 
point, we Hybrid mapping information model state 
correction algorithm to obtain the native language 
and non-native language between state. 

The sixth step, the next state based on the 
mapping relations between the mother tongue in 
the decoding process using the acoustic model for 
non-native acoustic model is modified (non-native 
state correction model decoding module 8). (. P) 
obtained according to the state of the fifth step 
mapping table, in the decoding process of speech 
recognition, the observed value of 0.5, with a non­
native state n after correction candidate state body 
observation probability p, "becomes: p W_o_ = op 
4_o) _)op, "_), M "" (2) where represents the right 
to amend non-native state of heavy, spoon the 
corresponding first Shanghai candidate status, n is 
the number of candidates. p, "(P. )" And India O ♦ ), 

13/14 

Petitioner Exhibit 1004, Page 584 of 1052



4/30/2019 Patent Order MT 

"u denote the state of the corpse and the non­
native Sichuan native state in the original concept 
of the value of 0.1 under police observation 
probability. 

The present invention features: (1) a non-native 
language acoustic model is more adapted to the 
characteristics of the non-native speech with a 
native accent (2) A novel non-native speech 
recognition method based on hybrid model state 
as amended, (3) only rely on the premise of 
standard native acoustic models for improved 
identification performance of non-native speech. 
making English grammar based on a given real 
network data test with Chinese accent shows that 
correction algorithm based on hybrid model state 
of non-native speech recognition system error rate 
is set on an English test with a Chinese accent 
opposite end non-native speech recognition 
system using this methodology 5_ 10 percent 
decrease (relative value) calculation speed relative 
to the end of the use of non-native speech 
recognition system that methodology reduced by 
20 percent -25 percent (relative value). 

Cited by: CN102254553 A; CN102254553 B; CN103632668 A; CN103632668 B; US10224023 BB 
; WO18086033 A1 ; 

file:///C:/pdf/N048471090US04/MTCN101650943.htm 14/14 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

Applicant's or agent's file reference FOR FURTHER see Form PCT/ISA/220 

N0484.71178 ACTION as well as, where applicable, item 5 below. 

International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year) 

PCT /U S2016/037 495 15 June 2016 (15-06-2016) 

Applicant 

NUANCE COMMUNICATIONS, INC. 

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of ______ 3 ___ sheets. 

[8J It is also accompanied by a copy of each prior art document cited in this report. 

1 . Basis of the report 

2. 

3. 

a. With regard to the language, the international search was carried out on the basis of: 

b. □ 

C. □ 

□ 

□ 

0 
□ 

the international application in the language in which it was filed 

a translation of the international application into ___________ , which is the language 
of a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1 (b)) 

This international search report has been established taking into account the rectification of an obvious mistake 
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 

Certain claims were found unsearchable (See Box No. II) 

Unity of invention is lacking (see Box No Ill) 

4. With regard to the title, 

[8J the text is approved as submitted by the applicant 

D the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

[8J 
□ 

the text is approved as submitted by the applicant 

the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant 
may, within one month from the date of mailing of this international search report, submit comments to this Authority 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No.--~----

b. □ 

[8] as suggested by the applicant 

D as selected by this Authority, because the applicant failed to suggest a figure 

D as selected by this Authority, because this figure better characterizes the invention 

none of the figures is to be published with the abstract 

Form PCT/ISA/21 0 (first sheet) (January 2015) 
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INTERNATIONAL SEARCH REPORT 
International application No 

PCT/US2016/037495 
A. CLASSIFICATION OF SUBJECT MATTER 

INV. Gl0Ll5/22 
ADD. G10L15/08 G10L17 /22 

According to International Patent Classification {IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched {classification system followed by classification symbols) 

G10L 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Electronic data base consulted during the international search {name of data base and, where practicable, search terms used) 

EPO-Internal, WPI Data 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

A CN 104 575 504 A (UNIV SHANGHAI) 1-53 
29 April 2015 (2015-04-29) 
paragraph [0043] - paragraph [0049] ; 
figure 3 

-----
A EP 2 899 955 Al (HUAWEI DEVICE co LTD 1-53 

[CN]) 29 July 2015 (2015-07-29) 
paragraph [0020] - paragraph [0029] ; 
figure 1 

-----
A us 2014/249817 Al (HART GREGORY MICHAEL 1-53 

[US] ET AL) 4 September 2014 (2014-09-04) 
paragraph [0025] - paragraph [0026]; 
figure 1 

-----

□ Further documents are listed in the continuation of Box C. [] See patent family annex. 

* Special categories of cited documents : 
"T" later document published after the international filing date or priority 

"A" document defining the general state of the art which is not considered 
date and not in conflict with the application but cited to understand 

to be of particular relevance 
the principle or theory underlying the invention 

"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be 
filing date considered novel or cannot be considered to involve an inventive 

"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone 
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be 
special reason (as specified) considered to involve an inventive step when the document is 

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination 
means being obvious to a person skilled in the art 

"P" document published prior to the international filing date but later than 
the priority date claimed "&" document member of the same patent family 

Date of the actual completion of the international search Date of mailing of the international search report 

15 November 2016 05/12/2016 
Name and mailing address of the ISA/ Authorized officer 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 

1 Tel. (+31-70) 340-2040, Zimmermann, Elko Fax: (+31-70) 340-3016 

Fann PCT/ISA/210 (second sheet) (April 2005) 
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INTERNATIONAL SEARCH REPORT 
Information on patent family members 

Patent document 
cited in search report 

CN 104575504 

EP 2899955 

us 2014249817 

A 

Al 

Al 

Fann PCT/ISA/210 (patent family annex) (April 2005) 

I Publication 
date 

29-04-2015 

29-07-2015 

04-09-2014 

I 
NONE 

CN 
EP 
JP 
us 
WO 

EP 
us 
WO 

International application No 

PCT/US2016/037495 
Patent family 
member(s) 

103595869 A 
2899955 Al 

2016502829 A 
2015141079 Al 
2015070644 Al 

2965314 Al 
2014249817 Al 
2014137751 Al 

I Publication 
date 

19-02-2014 
29-07-2015 
28-01-2016 
21-05-2015 
21-05-2015 

13-01-2016 
04-09-2014 
12-09-2014 
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PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: 

see form PCT/ISA/220 

PCT 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

( PCT Rule 43bis. 1 ) 

Date of mailing 

(day/month/year) see form PCT/ISAl210 (second sheet) 

Applicant's or agent's file reference 

see form PCT/ISA/220 
FOR FURTHER ACTION 
See paragraph 2 below 

International application No. 

PCT /US2016/037 495 
International filing date (dayAnonth/year) 

15.06.2016 

International Patent Classification (IPC) or both national classification and IPC 

INV. G10L 15/22 ADD. G10L 15/08 G10L 17/22 

Applicant 

NUANCE COMMUNICATIONS, INC. 

1. This opinion contains indications relating to the following items: 

12:1 Box No. I Basis of the opinion 

D Box No. 11 Priority 

Priority date (dayAnonth/year) 

D Box No. Ill Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

D Box No. IV Lack of unity of invention 

12:1 Box No. V Reasoned statement under Rule 43bis.1 (a)(i) with regard to novelty, inventive step and industrial 
applicability; citations and explanations supporting such statement 

D Box No. VI Certain documents cited 

D Box No. VII Certain defects in the international application 

D Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will usually be considered to be a 
written opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where 
the applicant chooses an Authority other than this one to be the IPEA and the chosen I PEA has notifed the 
International Bureau under Rule 66.1 bis(b) that written opinions of this International Searching Authority 
will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to 
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months 
from the date of mailing of Form PCT/ISAl220 or before the expiration of 22 months from the priority date, 
whichever expires later. 

For further options, see Form PCT/ISAl220. 

Name and mailing address of the ISA: 

European Patent Office 

D-80298 Munich 
Tel. +49 89 2399 - 0 
Fax: +49 89 2399 - 4465 

Form PCT/ISAl237 (Cover Sheet) (January 2015) 

Date of completion of 
this opinion 

see form 
PCT/ISAl210 

Authorized Officer 

Zimmermann, Elko 

Telephone No. +49 89 2399-0 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. I Basis of the opinion 

1. With regard to the language, this opinion has been established on the basis of: 

IZI the international application in the language in which it was filed. 

International application No. 
PCT/US2016!037495 

□ a translation of the international application into , which is the language of a translation furnished for the 
purposes of international search (Rules 12.3(a) and 23.1 (b)). 

2. □ This opinion has been established taking into account the rectification of an obvious mistake authorized 
by or notified to this Authority under Rule 91 (Rule 43bis.1 (a)) 

3. □ With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this 
opinion has been established on the basis of a sequence listing: 

a. □ forming part of the international application as filed: 

□ in the form of an Annex C!ST.25 text file. 

□ on paper or in the form of an image file. 

b. □ furnished together with the international application under PCT Rule 13ter.1 (a) for the purposes of 
international search only in the form of an Annex C!ST.25 text file. 

c. □ furnished subsequent to the international filing date for the purposes of international search only: 

□ in the form of an Annex C!ST.25 text file (Rule 13ter.1(a)). 

□ on paper or in the form of an image file (Rule 13ter.1 (b) and Administrative Instructions, Section 
713). 

4. □ In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, 
the required statements that the information in the subsequent or additional copies is identical to that 
forming part of the application as filed or does not go beyond the application as filed, as appropriate, were 
furnished. 

5. Additional comments: 

Form PCHSA/237 (January 2015) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 
PCT/US2016!037495 

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-53 
No: Claims 

Inventive step (IS) Yes: Claims 1-53 
No: Claims 

Industrial applicability (IA) Yes: Claims 1-53 
No: Claims 

2. Citations and explanations 

see se~arate sheet 

Form PCHSA/237 (January 2015) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

Re Item v 

International application No. 

PCT/US2016/037495 

Reasoned statement with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

CN 104 575 504 A is regarded as being the prior art closest to the subject-matter of 
claim 1, and discloses a system wherein an acoustic signal is processed in parallel by 
a speech recognizer and a voiceprint identification unit in order to determine whether 
a wake-up command was received from a registered user, see figure 3 and 
paragraphs [0050] to [0056] of the computer-generated translation annexed to this 
opinion, which correspond to paragraphs [0043] to [0049] of CN 104 575 504 A. 

The subject-matter of claim 1 differs from this known system in that the acoustic 
signal is interpreted using information indicative of the speaker's identity and is 
therefore new (Article 33(2) PCT). 

The problem to be solved by the present invention may be regarded as improving the 
robustness of the wake-up word recognition. 

The solution to this problem proposed in claim 1 of the present application is 
considered as involving an inventive step (Article 33(3) PCT) for the following 
reasons: By using information indicative of the speaker's identity components of the 
speech recognizer like vocabulary or acoustic model can be adapted in order to 
improve the speech recognizer's ability to accurately determine whether a speaker 
uttered any one of the wake-up words. In the prior art at hand there is no hint at 
interpreting the acoustic signal using information indicative of the speaker's identity, 
and it is not considered to be obvious in view of the parallel processing illustrated in 
figure 3 of CN 104 575 504 A. 

Claims 20 and 37 correspond to claim 1, and claims 2-19, 21-36 and 38-53 are 
dependent claims and as such also meet the requirements of the PCT with respect to 
novelty and inventive step. 

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005) 
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Art Unit 
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Total Number of Pages in This Submission I Attorney Docket Number 
N0484. 71090US04 

ENCLOSURES ( Check all that apply) 

D Fee Transmittal Form D Drawing(s) □ After Allowance Communication 
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D Fee Attached D Licensing-related Papers □ Appeal Communication to Board 
of Appeals and Interferences 

D Amendment/Reply D Petition □ Appeal Communication to TC 
(Appeal Notice, Brief, Reply Brief) 

D After Final □ Petition to Convert to a 
Provisional Application 

D Proprietary Information 

D Affidavits/declaration(s) □ Power of Attorney, Revocation 
Change of Correspondence Address 

D Status Letter 

D Extension of Time Request D Terminal Disclaimer 0 Other Enclosure(s) (please 
Identify below): 

D Express Abandonment Request D Request for Refund Form PTO - 1449 

0 Information Disclosure Statement D CD, Number of CD(s) 
Copies of Cited References 

□ Certified Copy of Priority 
Document(s) 

D Landscape Table on CD 

□ Reply to Missing Parts/ 
Incomplete Application I Remarks I 
□ Reply to Missing Parts 

under 37 CFR 1.52 or 1.53 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT 

Firm Name WOLF, GREENFIELD & SACKS, P.C. 
Signature 

Printed name 
Andrew J. Tibbetts 

Date I Reg. No. 165,139 

Certificate of Electronic Filing under 37 C.F.R. § 1.8 
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic 
filing system in accordance with 37 C.F.R. § 1.6(a)(4). 

Dated: May 22, 2019 Electronic Signature for MacAulay S. Rush: /MacAulay S. Rush/ 
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PATENT COOPERATION TREATY 

ADVANCE E-MAIL 

PCT 
NOTIFICATION CONCERNING 

TRANS MITT AL OF COPY OF INTERNATIONAL 
PRELIMINARY REPORT ON PATENTABILITY 
(CHAPTER I OF THE PATENT COOPERATION 

TREATY) 
(PCT Rule 44bis.l(c)) 

Date of mailing (day/month/year) 

27 December 2018 (27.12.2018) 

Applicant's or agent"s file reference 

N0484.71178 

From the INTERNATIONAL BUREAU 

To: 

RUDOY, Daniel, G. 
Wolf, Greenfield & Sacks. P.C. 
600 Atlantic Avenue 
Boston MA 02210-2206 
ETATS-UNIS D'AMERIQUE 

IMPORTANT NOTICE 

PCT /US2016/037 495 

International application No. International filing date (day/month/year) Priority date (day/month/year) 

PCT/US2016/037495 15 June 2016 (15.06.2016) 

Applicant 
NUANCE COMMUNICATIONS, INC. 

The International Bureau transmits herewith a copy of the international preliminary report on patentability (Chapter I of the Patent 
Cooperation Treaty) 

The International Bureau of WIPO 
34, chemin des Colombettes 

1211 Geneva 20, Switzerland 

Facsimile No. +41 22 338 82 70 

Form PCT/IB/326 (January 2004) 

Authorized officer 

Kihwan Moon 

e-mail: pct.teaml@wipo.int 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 

(Chapter I of the Patent Cooperation Treaty) 

(PCT Rule 44bis) 

Applicant's or agent's file reference FOR FURTHER ACTION See item 4 below 
N0484.71178 

International application No. International filing date ( day/month/year) I Priority date (day/month/year) 
PCT/US2016/037 495 15 June 2016 (15.06.2016) 

International Patent Classification (8th edition unless older edition indicated) 
See relevant information in Form PCT/ISA/237 

Applicant 
NUANCE COMMUNICATIONS, INC. 

1. This international preliminary report on patentability (Chapter I) is issued by the International Bureau on behalf of the 
International Searching Authority under Rule 44 bis.l(a). 

2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

In the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a 
reference to the international preliminary report on patentability (Chapter I) instead. 

3. This report contains indications relating to the following items: 

~ Box No. I 

□ Box No. II 

□ Box No. III 

□ Box No. IV 

~ Box No. V 

□ Box No. VI 

□ Box No. VII 

□ Box No. VIII 

Basis of the report 

Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 

4. The International Bureau will communicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93bis.1 
but not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from 
the priority date (Rule 44bis .2). 

Date of issuance of this report 
18 December 2018 (18.12.2018) 

The International Bureau of WIPO 
Authorized officer 

34, chemin des Colombettes Kihwan Moon 1211 Geneva 20, Switzerland 

Facsimile No. +41 22 338 82 70 e-mail: pct.teaml@wipo.int 

Form PCT/IB/373 (January 2004) 
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PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: 

see form PCT/ISA/220 

PCT 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

( PCT Rule 43bis. 1 ) 

Date of mailing 

(day/month/year) see form PCT/ISAl210 (second sheet) 

Applicant's or agent's file reference 

see form PCT/ISA/220 
FOR FURTHER ACTION 
See paragraph 2 below 

International application No. 

PCT /US2016/037 495 
International filing date (dayAnonth/year) 

15.06.2016 

International Patent Classification (IPC) or both national classification and IPC 

INV. G10L 15/22 ADD. G10L 15/08 G10L 17/22 

Applicant 

NUANCE COMMUNICATIONS, INC. 

1. This opinion contains indications relating to the following items: 

12:1 Box No. I Basis of the opinion 

D Box No. 11 Priority 

Priority date (dayAnonth/year) 

D Box No. Ill Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

D Box No. IV Lack of unity of invention 

12:1 Box No. V Reasoned statement under Rule 43bis.1 (a)(i) with regard to novelty, inventive step and industrial 
applicability; citations and explanations supporting such statement 

D Box No. VI Certain documents cited 

D Box No. VII Certain defects in the international application 

D Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will usually be considered to be a 
written opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where 
the applicant chooses an Authority other than this one to be the IPEA and the chosen I PEA has notifed the 
International Bureau under Rule 66.1 bis(b) that written opinions of this International Searching Authority 
will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to 
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months 
from the date of mailing of Form PCT/ISAl220 or before the expiration of 22 months from the priority date, 
whichever expires later. 

For further options, see Form PCT/ISAl220. 

Name and mailing address of the ISA: 

European Patent Office 

D-80298 Munich 
Tel. +49 89 2399 - 0 
Fax: +49 89 2399 - 4465 

Form PCT/ISAl237 (Cover Sheet) (January 2015) 

Date of completion of 
this opinion 

see form 
PCT/ISAl210 

Authorized Officer 

Zimmermann, Elko 

Telephone No. +49 89 2399-0 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. I Basis of the opinion 

1. With regard to the language, this opinion has been established on the basis of: 

IZI the international application in the language in which it was filed. 

International application No. 
PCT/US2016!037495 

□ a translation of the international application into , which is the language of a translation furnished for the 
purposes of international search (Rules 12.3(a) and 23.1 (b)). 

2. □ This opinion has been established taking into account the rectification of an obvious mistake authorized 
by or notified to this Authority under Rule 91 (Rule 43bis.1 (a)) 

3. □ With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this 
opinion has been established on the basis of a sequence listing: 

a. □ forming part of the international application as filed: 

□ in the form of an Annex C!ST.25 text file. 

□ on paper or in the form of an image file. 

b. □ furnished together with the international application under PCT Rule 13ter.1 (a) for the purposes of 
international search only in the form of an Annex C!ST.25 text file. 

c. □ furnished subsequent to the international filing date for the purposes of international search only: 

□ in the form of an Annex C!ST.25 text file (Rule 13ter.1(a)). 

□ on paper or in the form of an image file (Rule 13ter.1 (b) and Administrative Instructions, Section 
713). 

4. □ In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, 
the required statements that the information in the subsequent or additional copies is identical to that 
forming part of the application as filed or does not go beyond the application as filed, as appropriate, were 
furnished. 

5. Additional comments: 

Form PCHSA/237 (January 2015) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 
PCT/US2016!037495 

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-53 
No: Claims 

Inventive step (IS) Yes: Claims 1-53 
No: Claims 

Industrial applicability (IA) Yes: Claims 1-53 
No: Claims 

2. Citations and explanations 

see se~arate sheet 

Form PCHSA/237 (January 2015) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

Re Item v 

International application No. 

PCT/US2016/037495 

Reasoned statement with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

CN 104 575 504 A is regarded as being the prior art closest to the subject-matter of 
claim 1, and discloses a system wherein an acoustic signal is processed in parallel by 
a speech recognizer and a voiceprint identification unit in order to determine whether 
a wake-up command was received from a registered user, see figure 3 and 
paragraphs [0050] to [0056] of the computer-generated translation annexed to this 
opinion, which correspond to paragraphs [0043] to [0049] of CN 104 575 504 A. 

The subject-matter of claim 1 differs from this known system in that the acoustic 
signal is interpreted using information indicative of the speaker's identity and is 
therefore new (Article 33(2) PCT). 

The problem to be solved by the present invention may be regarded as improving the 
robustness of the wake-up word recognition. 

The solution to this problem proposed in claim 1 of the present application is 
considered as involving an inventive step (Article 33(3) PCT) for the following 
reasons: By using information indicative of the speaker's identity components of the 
speech recognizer like vocabulary or acoustic model can be adapted in order to 
improve the speech recognizer's ability to accurately determine whether a speaker 
uttered any one of the wake-up words. In the prior art at hand there is no hint at 
interpreting the acoustic signal using information indicative of the speaker's identity, 
and it is not considered to be obvious in view of the parallel processing illustrated in 
figure 3 of CN 104 575 504 A. 

Claims 20 and 37 correspond to claim 1, and claims 2-19, 21-36 and 38-53 are 
dependent claims and as such also meet the requirements of the PCT with respect to 
novelty and inventive step. 

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005) 
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APPLICATION NO.: 15/238,238 ATTY. DOCKET NO.: N0484.71090US04 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: August 16, 2016 CONFIRMATIONNO.: 5864 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: William F. Ganong, III 

GROUP ART UNIT: 2644 EXAMINER: H. C. Ho 
Sheet I 1 I of I 1 

U.S. PATENT DOCUMENTS 

U.S. Patent Document Date of Publication or Issue 
Examiner's Cite Name of Patentee or Applicant of Cited 
Initials # No. Kind Document 

of Cited Document 
Number 

Code 
MM-DD-YYYY 

9,940,936 B2 Sejnoha et al. 04-10-2018 

2014-0249817 Al Hart et al. 09-04-2014 

2014-0365225 Al Haiut 12-11-2014 

2016-0189706 Al Zopf et al. 06-30-2016 

FOREIGN PATENT DOCUMENTS 

Foreign Patent Document Date of 
Examiner's Cite Name of Patentee or Applicant of Cited Publication of Translation 
Initials # No. Office/ 

Number 
Kind Document Cited Document (YIN) 

Country Code MM-DD-YYYY 

CN 101650943 A Chinese Acad Inst Acoustics 02-17-2010 y 

CN 103021409 A Anhui U stc Iflytek Co 04-03-2013 y 

CN 103632668 A Beijing Baidu Netcom Sci and Tee. 03-12-2014 y 

CN 104575504 A Univ Shanghai 04-29-2015 y 

CN 105575395 A Zte corp 05-11-2016 y 

CN 106098059 A Univ Shanghai Jiaotong 11-09-2016 y 

EP 2 899 955 Al Huawei Device 07-29-2015 

WO 2014/066192 Al Microsoft Corp. 05-01-2014 

OTHER ART- NON PATENT LITERATURE DOCUMENTS 

Examiner's Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the 

Translation 
Initials # No 

item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), 
(YIN) 

publisher, city and/or country where published. 

International Search Report and Written Opinion for International Application No. 
PCT/CN2016/105343 mailed September 21, 2017 (N0484.71177WO00). 
International Search Report and Written Opinion for International Application No. 
PCT/US2016/037495 mailed December 05, 2016 (N0484.71178WO00). 
International Preliminary Report on Patentability for International Application No. 
PCT/US2016/037495 mailed December 27, 2018 (N0484.71178WO00). 

[NOTE - No copies of U.S. patents, published U.S. patent applications, or pending, unpublished patent applications stored in the USPTO's Image File Wrapper (IFW) system, 
are included. See 37 CFR § 1.98 and 128700163. Copies of all other patent(s), publication(s), unpublished, pending U.S. patent applications, or other information listed are 
provided as required by 37 CFR § 1.98 unless 1) such copies were provided in an IDS in an earlier application that complies with 37 CFR § 1.98, and 2) the earlier application is 
relied upon for an earlier filing date under 35 U.S.C. § 120.] 

I EXAMINER I DATE CONSIDERED, 

# EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not considered. 
Include copy of this form with next communication to Applicant. 
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DOCKET NO.: N0484.71090US04 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: William F. Ganong, III 
15/238,238 Application No.: 

Confirmation No.: 
Filed: 
For: 

Examiner: 
Art Unit: 

5864 
August 16, 2016 
METHODS AND APPARATUS FOR DETECTING A VOICE 
COMMAND 
H.C.Ho 
2644 

Certificate of Electronic Filing nnder 37 C.F.R § 1.8 
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic filing system in 
accordance with37 C.F.R. § l.6(a)(4). 

Dated: May 22, 2019 

MAIL STOP AMENDMENT 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Electronic Signature for MacAulay S. Rush: /MacAulay S. Rush/ 

STATEMENT FILED PURSUANT TO THE DUTY OF 
DISCLOSURE UNDER 37 C.F.R. §§ 1.56, 1.97 AND 1.98 

Sir: 

Pursuant to the duty of disclosure under 37 C.F.R. §§ 1.56, 1.97 and 1.98, the undersigned 

requests consideration of this Information Disclosure Statement. 

PART I: Compliance with 37 C.F.R. § 1.97 

This Information Disclosure Statement has been filed before the mailing of a first Office 

Action after the filing of a Request for Continued Examination under 3 7 C.F .R. § 1.114. 

No fee or certification is required. 

PART II: Information Cited 

The undersigned hereby makes of record in the above-identified application the information 

listed on the attached form PTO-1449 (modified PTO/SB/08). The order of presentation of the 

references should not be construed as an indication of the importance of the references. 

7243458.1 
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Application No.: 15/238,238 
Conf. No.: 5864 

- 2 - Art Unit: 2644 

The undersigned hereby makes the following additional information of record in the 

above-identified application. 

The undersigned would like to bring to the Examiner's attention the following co-pending 

applications that may contain subject matter related to this application: 

Serial No. Filing Date Inventor(s) Docket No. 

*16/308,849 12-11-2018 Pfeffinger et al. N0484.71 l 78US01 

*16/348,689 05-09-2019 Ren et al. N0484.71 l 77US00 

*A copy of this reference is not provided as the Office has waived the requirement under 37 C.F.R. § l.98(a)(2)(iii) for submitting a copy of a 

cited U.S. patent application ifit is scanned to the Image File Wrapper system and is available on Private PAIR. 

The above-identified co-pending applications may include subject matter that is technically­

related to subject matter of the present application and may contain claims that recite elements 

similar to those recited in claims of the present application. In handling prosecution of the above­

identified applications, the Examiners for these other applications presumably will search for 

relevant prior art and, in some circumstances, may take positions about the prior art and/or the 

interpretation of the claims that may be material to the examination of the present application. 

Accordingly, the Examiner in the present application is requested to review the file histories 

of the above-identified co-pending applications to see whether there is any information that the 

Examiner believes may be relevant to the prosecution of the present application. It is assumed that 

the Examiner has access to the file histories of the above-identified applications. However, if the 

Examiner would like copies of any or all of the information included in the file histories of the 

above-identified applications, the Examiner is asked to contact the undersigned representative. 

The undersigned would like to bring to the Examiner's attention the enclosed search reports 

or other communications from corresponding or related International or Foreign National 

Applications: 

Serial No. Date of Mailing Type(s) of Communication Docket No. 

7243458.1 
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Application No.: 15/238,238 
Conf. No.: 5864 

PCT/US2016/037495 

PCT/CN2016/105343 

PCT/US2016/037495 

PART III: Remarks 

12-05-2016 

09-21-2017 

12-27-2018 

- 3 - Art Unit: 2644 

International Search Report N0484. 71178WO00 
and Written Opinion 

International Search Report N0484.71177WO00 
and Written Ooinion 

International Preliminary N0484. 71178WO00 
Reoort on Patentability 

Documents cited anywhere in the Information Disclosure Statement are enclosed unless 

otherwise indicated. It is respectfully requested that: 

1. The Examiner consider completely the cited information, along with any other 

information, in reaching a determination concerning the patentability of the present claims; 

2. The enclosed form PTO-1449 (modified PTO/SB/08) be signed by the Examiner to 

evidence that the cited information has been fully considered by the United States Patent and 

Trademark Office during the examination of this application; 

3. The citations for the information be printed on any patent which issues from this 

application. 

By submitting this Information Disclosure Statement, the undersigned makes no 

representation that a search has been performed, of the extent of any search performed, or that more 

relevant information does not exist. 

By submitting this Information Disclosure Statement, the undersigned makes no 

representation that the information cited in the Statement is, or is considered to be, material to 

patentability as defined in 37 C.F.R. § l.56(b). 

By submitting this Information Disclosure Statement, the undersigned makes no 

representation that the information cited in the Statement is, or is considered to be, in fact, prior art 

as defined by 35 U.S.C. § 102. 

Notwithstanding any statements by the undersigned, the Examiner is urged to form his or her 

own conclusion regarding the relevance of the cited information. 
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Application No.: 15/238,238 
Conf. No.: 5864 

- 4 - Art Unit: 2644 

An early and favorable action is hereby requested. 

The Director is hereby authorized to charge any deficiency or credit any overpayment in the 

fees occasioned by the filing of this Information Disclosure Statement to our Deposit Account No. 

23/2825 under Docket No. N0484.71090US04 from which the undersigned is authorized to draw. 

Docket No.: N0484.71090US04 
Date: May 22, 2019 

7243458.1 

By: 

Respectfully submitted, 

/ Andrew J. Tibbetts/ 

Andrew J. Tibbetts, Reg. No. 65,139 
Wolf, Greenfield & Sacks, P.C. 
600 Atlantic Avenue 
Boston, Massachusetts 02210-2206 
Telephone: (617) 646-8000 
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Electronic Acknowledgement Receipt 

EFSID: 36086256 

Application Number: 15238238 

International Application Number: 

Confirmation Number: 5864 

Title of Invention: METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

First Named Inventor/Applicant Name: William F. Ganong 

Customer Number: 91337 

Filer: Andrew J. Tibbetts/MacAulay Rush 

Filer Authorized By: Andrew J. Tibbetts 

Attorney Docket Number: N0484.71090US04 

Receipt Date: 22-MA Y-2019 

Filing Date: 16-AUG-2016 

Time Stamp: 14:52:11 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

76221 

1 Transmittal Letter N048471090US04-TRN-AJT.pdf no 1 
f23a2e63ec3100f2b601 a33527751 d730cb 

34f1 

Warnings: 
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Information: 

147208 

2 N048471090US04-IDS-AJT.pdf yes 5 
40f7f11f0bfa2a4d363e46729af2550c81 a30 

737 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 4 

Information Disclosure Statement (IDS) Form (SB08) 5 5 

Warnings: 

Information: 

446560 

3 Foreign Reference CNl 01650943_pdf.pdf no 27 
161 e5f78f8b1 f253c53924532a5ed43573eb 

1d30 
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1809820 

4 Foreign Reference CN 1 03021409 _pdf.pdf no 23 
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19 
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1526633 
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9831 
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846845 

6 Foreign Reference CNl 04575504_pdf.pdf no 30 
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88ed 

Warnings: 

Information: 

2748082 

7 Foreign Reference CNl 05575395_pdf.pdf no 52 
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d239 

Warnings: 
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8 Foreign Reference CN 1 06098059 _pdf.pdf no 24 
089ee 5 7084b2d 7 48ac5 be 1 385 5 bS e3 c67 5 i 

ec904 

Warnings: 

Information: 

301349 

9 Foreign Reference EP2899955.pdf no 17 
6db924a5d9Sd09a049b979Sc987a 1 ea56ff 

194e3 

Warnings: 

Information: 

258117 

10 Foreign Reference WO14066192.pdf no 26 
400ca0a 1 0e0462f41 5754853a6bc1f729aa8 

9ca3 

Warnings: 

Information: 

355918 

11 
Other Reference-Patent/ App/Search N048471177WO00_ISRWO_Mai 

no 9 
documents led_09-21-2017.pdf 

f9Scdf82350592183c72d020d22e5ce 76e8 
4819 

Warnings: 

Information: 

193960 

12 
Other Reference-Patent/ App/Search N048471178WO00_IPRP _Maile 

no 6 
documents d_ 12-27-2018.pdf 

3350bf4bdec543970a0ba4ed58112b9df53 
0b6f9 

Warnings: 

Information: 

231787 

13 
Other Reference-Patent/ App/Search N048471178WO00_ISRWO_Mai 

no 7 
documents led_ 12-05-2016.pdf 

fe8e860e 798795f77354fedb393Sc5970719 
174b 

Warnings: 

Information: 

Total Files Size (in bytes) 9864981 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Publication number: 

Publication country: 

Publication type: 

Publication date: 

Application number: 

Application date: 

Priority: 

Assignee: 

Assigneestd: 

Inventor: 

lnventorstd: 

International class8: 

CN106098059 A 

CHINA 

Patent Order MT 

UNEXAMINED APPLIC. OPEN TO PUBLIC INSPECTION 

20161109 

CN201610462976 

20160623 

CN20161046297620160623CN20161462976; 

??????; SHANGHAI JIAO TONG UNIV; 

UNIV SHANGHAI JIAOTONG ; 

??? • ??? • ??? • ?? • ??? • 
• "• l •" • l •" • l "" i •"" i 

CHANG XUANKAI ; YU KAI ; QIAN YANMIN ; CHEN ZHEHUAI ; ZHUANG 
YIMENG; 

G10L 15/02; G10L 15/06; G10L 15/22; 

Cooperative Pa.tent class: G10L 15/02; G10L 15/063; G10L 15/22; G10L2015/025; G10L2015/0631 ; 
G1 0L2015/223; 

Family members: 

Title: 

Title: 

Abstract: 

Ci\1106098059 A 

CUSTOMIZABLE VOICE WAKE-UP METHOD AND SYSTEM 
???????????? 

PJ'5Efff!Jii'}i'f P~~i1Jl!R.~~JE 

The invention discloses a customizable voice wake-up method and a system. Through using a long and 
short memory network and a connection time sequence classification model, phoneme information of the 
voice information is modeled, the model is trained, the model after training is adopted for testing, and a 
possible phoneme sequence most similar to a customized wake-up word is searched in a generated Lattice 
network structure and serves as a judgment basis. The feature of CTC model output posteriori probability 
sparsity is used for high-efficiency searching, and the technique of calculating the confidence of the wake­
up word is completed. On one hand, high wake-up performance can be obtained, that is, high accuracy and 
low error wake-up can be obtained; and on the other hand, the calculation resources of the application 
system are relatively little consumed. 

????????????????????????????????????????????????????????????????????????? ............. ' ............................................ ' ............... . 
Lattice????????????????????????????????????? 
CTC???????????????????, ????????????????????????????????, ?????, ????, ???????????????????? 

Abstract: 

~;f~PJ'5Efff!Ji!i'f P~~i1Jl!R.~~JE, Ji:ct1fJ=IHir-tf:m A customizable voice wake methods and systems, 
Bti2·rlfxxJtt;to;i~Bt ff?J\.~fi~'Lx1i!i'rf~L~, 1¥Ji'r~f§ by using short-term memory network and connection 
,~,:itHT~fiffx1f1~:itHriJllt%, *ffliJllt%JiHl~:itt1T time series classification model for the modeling of 
~~1iAfffr~P>Gi¥JLatticefxxJtttat±JJ:t!~~5EfffiJ 1¥]P~~i phoneme information voice messages and training 

file:///C:/pdf/N048471090US04/MTCN106098059.htm 1/16 

Petitioner Exhibit 1004, Page 622 of 1052



4/30/2019 

~~ffl~ITT~~~~ff~*~~~ffi**·*~~~ 
mcrc•~•ilim~ffi$fflffiITT~Afilfi~~~~, 
~w~~m~g~•m~tt•ITTtt*-*~~-~oo 
~ ~:ftiU~~ ITTPffi:~iui, ep ~11Ufirl$, f~i~Pffi:~i, ~ 
-~oom@m~~ITTtt•m~mnfflm~&. 

Claims: 

Patent Order MT 

model, training model is used to test and build on a 
Lattice network structure search and customized 
wake the most similar word of possible phoneme 
sequences as a judge. By CTC model outputs of the 
invention a posteriori probability characteristics for 
efficient search of sparse, thus completing the wake 
the word confidence measure technology. The 
invention can obtain a higher sexual arousal, high 
accuracy and low false alarm wake up, on the 
application of the system of consumption of 
computing resources is relatively small. 

1.-#~~~*~~g~~, ~~filar, ~m~~W~= 1. a customizable voice 
awakens, which is 
characterized, comprising the 
following steps: 

W#l1 )1fffl ¥r-tf:mBtic:rl rxxJtt;to;i~Bt ff7J"'~~Jt~x1il~1§ ,~, ITT~~{§ 
§ ~* /.~ z41- -J:-f-1-

, IJ' ;zr 1T X£ 'I~; 

W#l3)*ffliJllt%m*I~filfT~~1iA: x1~~1ijii'}~{t11PJt¥ITTtP1~:El;r□ t~til]R: 
~' 3f•A*1 ~' *i~t;•ili~-~iJU~Jr;~n!*l-'¥L5G, ep~~~~tili:ElITTm 
#~1t!t$; 

w~~~g~~~: ~cta~~ITTL~~rxx]~~~~~~~~~ITT~g~ 
~ffl~ITT~~~~ff~*~~~ffi**· 

2.~&~~~*1M~ITT~~~ffi~~g~~, ~~fil£, M~ITT~ffl~ITT 
~~t~~ff JLlHmax' ~M1Llffi~~ff3iUfti!~q:i ITT ili:El1t!t$, ep ili:El1t!t$ 
~~H~~~g~~~ff~ffl~ITTff~~~~£~g~ITT~~ffl~, A~ 
~: 

Step 1) use short-term memory 
network and connection time 
series classification model for 
the modeling of phoneme 
information voice messages; 

Steps 2) on model for training: 
will prior collection and mark 
good of audio data first to after 
traditional of signal processing 
method do pretreatment and 
extraction can for model training 
of acoustic features, model will 
features data as entered, will 
mark of phonemes information 
as output, in mass data Xia 
through depth learning of 
method completed model the 
parameter number of training, 
get can using of length Shi 
memory network and 
connection timing classification 
model: 

Jt 
, Step 3) training model to test: to 

test voice doing the same 
P(T)Jg § tiM"·~J~3iLlT, T= {t1 ,t2, • • • ,tn}(fJXv~~flWF\1:, ti*.~T 1t1 tfJ*i preprocessing and feature 

extracting and enter the model, 
the model output each frame of 
all model units, that phoneme 
posterior probabilities that may 

P(TILH)e<P(LHIT)P(T)~P(HmaxlT)P(T), Jt; 4l: LH*.7J~CTC&r~ !#Jrfi-tAfJJ4l occur; 

file:///C:/pdf/N048471090US04/MTCN106098059.htm 

Step 4) wake the word search: 
Lattice network structure 
generated by searches and 
customized wake the most 
similar word of possible 
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P(H)Jitiunigram@i&, ep ~ ;j;Q*i'f $ Ff JU 9=l ~1-i'f $ s<Jfif!j~1t!t$$t;ff, J:l phoneme sequences as a 
1*7'1= judge. 

2. According to claim 1 can be 
customized voice-wake method, 
which is characterized, the 
closest possible phoneme 

; sequences described h Max, by 
determining the probability in a 
sequence of phonemes in 
speech, the higher the 
probability of occurrence and 
more and wake the word 
phoneme sequences more 
similar sequences may be wake 

, the word manner, in particular: 

~JJ ~i ti~ ·~ ~ if JU tn 1~~ t~ Pf Ju 1: 1'sJ ITT 4±f: "i'""ii tB!: jf~ fl:, st t~~. :,~I z_ tx fl:, ;g 1rr ~;i.:: t ffi: [IMAGE] 

Jf3itH§1~l+'Eff>JJ!'it~;, MED(T,H)*7J~ B &r~Jf3itJTlllf#$Jf 51jH~tJJi:l>tlm 
t~Hif'f?j:~, P(opilR=T, E= H)~i.K'=[~~::~·i"'i']j\ff :YIJRj-gT8tM"f~u Afi·]j\)f 
¥Ll E 7'.i H tH, !lfrj E5flJ R:z_f'sJ !It/~ i,;j\ ~,\ji\ t~tiftopi !It/ t P;f)~ o 

3.~ffi~~~*2M~ITT~~~ili~~M~~, ~~fil£, M~~fflffl~~ 
kt::rn: tFfiA, ilJtrJp5f.~ cfstWdiff, JU!!t$, ~PP(insert(ei))~ P(delete(ri))%D 

3.1 r~1- IYrntrtf£t~HiI&fbank~ ·'¥::tB'1.if, tB'1.if-rJVtt:ctl~~ .sjUij Vi! f.tlti~*H.if t~. 
:rr.x-J&; 

file:///C:/pdf/N048471090US04/MTCN106098059.htm 

: P (t) is the target phoneme 
sequence T,T= {t 1 , t 2, ♦♦♦, 

t n} the observed probability, t I t 
I in phonemes, I 1 ~n; 

T target phoneme sequences in 
the CTC phoneme lattice 
structure probabilities of all 
sequences of phonemes are: 

P(TI LH)?P(LHI T)P(T)♦ P(HMaxl 
T) p (t), of which: I h all 
phoneme sequences in the 
CTC phoneme lattice structure, 
possible phoneme sequences h 
Max is known that t I h , the 
highest probability; 

P (h) for phonemes sequence 

H,H={n iJ"1, n O 1)J2, ♦ ♦ ♦, n (i 
m-1) JM} of observation 
probability, n IJ for lattice 
network grid structure in the 
subsection I bar subsection j 
column of phonemes, 
phonemes sequence h also can 
said for H={h 1 , h 2 , ♦ ♦ ♦, H 
m}where: h k= n (ik·-1)JK; 

P (h) through unigram 
assumptions, cumulative 
phoneme sequences, each 
phoneme posterior probabilities 
obtained, in particular to: 
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4.1 )x1~-1:i]~~1iji!i'f"±.JJ)GlatticerxxJMH21,J;±J, 13:Ji~-~!Jr'.5:: El s<JJ§!J,rr1t!t$, 
3~J§~*rffl~ffi~~k~~~-~~~.~-1:iJ~~M~~~J§,~ 
~~Lii~s<J~~*#~-~~~.mr~~~~.~~ili~-~LJ§~ 
tt!t $ iE1!tl tP1 ~ 11 ITT i'r jf lJJliP>G I atti ce [xx] tt t21 ,rt;~ s<J-Ju ; fr ,rt; m ili ?fr~ JU 
Fn, MMii~lattice~;t~~~MJLl~ 1¥J~~"'n,8i'fjf, :fliLl ?frfffilatticerxxlt4H21 
,j;±J; 

4.2)iE"±.P>G s<JlatticerxxJttt211t±JL1A:fT1!~ E5kfff!J, =tti!Jl:5 § ;fji'fjf ft:JLlli;t§ 
1~s<Ji'r jf ft:JLl; 

4.~tt•~~s<Ji'fjfft:~s<J~~-$!5ffl~~~s<J~~' #!5~-s<J~ffi 
1t11::t~, 3 ::kri~11, IJ1U1Llffi~~1ijii'}i'f1Q. *Pffi:~UP], ~ IJ1!J::f Pffi:~1L 

9.-#~~~~~*1~B~ff-M~~~ITT~k~ffii'f~g~~, ~~fil 
:ar,'ELffl= ~$~film~•~,fil~rxx1~•~,*~•~•~,~g~ 
~~-~,~ffl•~~~m~tt•~· ~~= ~$~film~•~!5fil~rxxJ 
~-~fflii#.ili%~ffii'rs<J~$~filffl~,fil~[xxj~-~!5%~-~­
~fflii#~-i'fjfj§~ffl~,%~-~-~!g~g~~~-~fflii#~­
li::kffl~i'fjfft:~, ~g~~~-~!g~ffl-~fflii#~ffl~~EJ{J~g~ 
•ili%~ffii'r~~M, ~ffl-~~**~~ffi~tt-~s<J~ffi~ffi~R% 
~~1i!i'r~~tt~:flili1Llffit21 ~; 
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P (T /H) for the target phoneme 
sequence similarity between the 
t and h phoneme sequences, 

The target phoneme sequences 
and hypothetical sequence of 
product of the probabilities of 
each edit operation as an 
indicator of the phoneme 
sequence similarity, MED (T,H) 
representing the target 
phoneme sequences t and h 
phoneme sequences of a 
minimum number of edits, p (op 
11 R=T,E=H) represents the 
phoneme sequences reference 
r to t guess phoneme 
sequences eh, series e and r I 
between editing operation op 1 
probabi I ity. 

3. According to right 
requirements 2 by said of can 
custom voice wake method, its 
features is, by said of edit 
operation is refers to: Insert, 
and delete, and replaced 
operation, its probability, that p 
(Insert (e 1 )), and p (delete (r 1 )) 
and p (r 1 /e 1) directly by prior 
knowledge obtained, r I And e 1 
taken from reference sequence 
of phonemes respectively r and 
guess the phoneme sequence 
e. 

4. According to claim 2 
customizable voice awakens, 
which is, as described in step 1, 
including: 

1.1) determines the structure of 
the model: a predictive model of 
the computing power of the 
device depending on the 
application scenario complexity 
and quantity ceiling set by first, 
and then under this limit 
specifies the network structure; 

1.2) memory to initialize the 
length: using initialization 
parameters or model of 
transferring method initialize. 
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5. According to claim 4 
customizable voice awakens, 
which is characterized, the 
length of initialization of 
memory, using cross entropy 
criterion when training the 
length of a standard acoustic 
memory and initialized by 
copying parameters model. 

6. According to claim 2 
customizable voice awakens, 
which is, as described in step 2, 
including: 

2.1) the training data extraction 
fbank, namely Filter LFAT 
acoustic characteristics of the 
Bank; 

2.2) model is accomplished 
using stochastic gradient 
descent training training 
parameter based on model 
structure and the training data 
set size. 

7. According to claim 2 
customizable voice awakens, 
which is, as described in step 3, 
including: 

3.1) to extract test data fbank 
acoustic features, the feature 
extraction process requires 
consistent with the training data 
extraction; 

3.2) extraction characteristics of 
frame-by-frame to enter training 
to get the model directly 
compute the posterior 
probability of each frame. 

8. According to claim 2 
customizable voice awakens, 
which is, as described in step 4 
include: 

4.1) on each sentence test 
voice generated lattice network 
structure, scan each frame 
blank of Hou inspection 
probability, dang subsequently 
inspection below preset value 
Shi judge the frame for a 
pointed peak, will word in the all 
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pointed peak Hou, will time 
Shang continuous of pointed 
peak merged for a pointed 
peak, for each pointed peak, 
select out this a frame Shang 
Hou inspection probability over 
preset value of sound are 
renowned for their composition 
lattice network structure in the 
of a column; in structure out all 
column Hou, 22 connecting two 
adjacent columns of each node 
in the lattice phonemes, given 
the lattice network structure; 

4.2) generated by performing a 
search on a lattice network 
structure and customization, the 
target phoneme sequences are 
found the most similar 
sequences of phonemes; 

4.3) calculation found observing 
the product of the probability 
and the degree of similarity of 
the phoneme sequence, and 
compare with the set threshold 
value, when greater than a 
threshold value, then test with 
wake Word speech, you do not 
wake up. 

9. a achieved right requirements 
1 ~8 in the any a by said method 
of can custom voice wake 
system, its features is, 
including: acoustic features 
extraction module, and memory 
network module, and 
classification model module, 
and wake word search module, 
and decision module and 
threshold value estimated 
module, which: acoustic 
features extraction module and 
memory network module 
connected and output stay 
measuring voice of acoustic 
features information, memory 
network module and 
classification model module 
connected and transmission 
phonemes Hou inspection 
information, Classification 
model of module and wake up 
word search module and 
transfer the most similar 
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Description: 
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tz:::;t~N±i 

Patent Order MT 

*~~~R.ITT£-#tt•m~m~~~~ITTtz:::;t, A~£-#¥r*m~ 
ii::rl [xx] tt 

(LSTM);rD Ji~Bt ff?J'-~~ji~ (CTC) ITTPJ' 5E fff!Jii'}i'f P~~i:1Jl!R.~ ~Jc o 

ili~*' ~~ffl~tz:::;tITT~~, ~fflffii'rfr~$-~ffl~tz:::;t~*~~~ 
~~ITT~tt~Aoffi~~gtz:::;t£ffii'rm~~ITT-~m~~~, #~r~ 
!.l'Zffl ri!i'ri\J4-1~fff!J~ ~JE~ o -~ PJ'5Efff!J ITTi!i'f P~~i(Voice Wake-up)~~JE 
ITT1f*£J-f-~JitfITTili'r~ §i}J~ rl#5E1:v.-@-$51c1~5EITTi\J4-ir¥J(P~~i 
iP]) 0 P]' ;E fff!J ITT t~t!: 1iria p~~UP] ti~~1 ti~ ::f 1ilJ1 T ffl? 1~ IE ITT p~~UP]' }-)\ 
mf:'};_'.rix rm1~r&tt~ epPJ':1J 1££r&ffl? p~~ur¥J O ;t§&, ~r:PJ' 5E *U ITT p~ ~itz: 
::;t~ffi5EITT~g~~~, ~g~~5E,3c~~~~£~g~offii'f~g~ 
Ji~ffii'rm~~~Wffl,@ffii'f~gtz:::;t#::f~*~~~ITTffii'r~~~~ 
iRJJIJili*, rm£1X~'l,'ffl?1~ 5EITT~m1~L~L ~vL p~~itz:::;t~1~ Jx,fi,R 
~~~ITT~*o~~~ITT~*~~~lt~,ffii'r~ffl~~-#m~i'rITT~ 
~*~'~fflffii'rffl~~~-#mrtt•m*~£~*~~~~~~m~ 
~~ffl~ITT~ffl*~o~*~r$#ffifrITT~~(~ff~~~,~~ADi'r 
~), fil 1f:fi3f~l:±:!-~~5<"~ITTi!i'rP~~i~~JE~:ff£;/JD~Jj~;rD~x1L ±~ITT 
ffii'f~gtz:::;t~ffl~MITT~~~~m~~' ~~ITT¥r~~~#~-~ITT 
:1Jl!, ~R.¥ri~Ut"f::J ITT:1Jl!a 

~~~~ 

*~~ttm~~tz:*~~g~x~5E~H*~ffl~*~•~ITT::f~, m1:±:1 
-#PJ'5E~ffii'f~g:1J~R.~~.~fflCTC·~-l:±:!m~ffi$fflffiITT~A 
filfi~~~~, ~fm~~m~g~Iffl~tt-ITTtz:::;t 0 *~~-:1JOOPJ'~ 
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phoneme sequences, wake up 
word search module connected 
with decision-making module 
and select the wake the word 
output sound to be measured 
according to possible solutions, 
decision-making module based 
on threshold estimation module 
to determine thresholds and 
sound judgment findings of 
possible solutions to be tested; 

The wake of Word search 
module based on connection 
time series classification model 
of Lattice structure, which 
contains all possible speech 
recognition results and 
probabilities. 

Customizable voice wake 
method and system 

technology the invention relates 
to the field of computer-aided 
control technology, which is 
based on the short-term 
memory network 

(LSTM) time series 
classification model and 
connection (CTC) and 
customizable voice wake 
methods and systems. 
background technology in 
recent years, with the 
development of information 
technologies, multimedia and 
information technology, 
including voice more and more 
become the focus of study. 
Language wake on LAN 
technology is an important area 
of speech recognition, and is 
widely used in voice command­
and-control systems. A 
customizable wake voice (Voice 
Wake LFAT up) system is a 
continuous voice commands 
that automatically find and 
locate some pre-specified in 
words (wake up). Customizable 
characteristics reflected in the 
wake of the word wake model 
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1tJU~~ITTPffi:~it1:~tU1Hfirl$~ t3@l$), ~ 11Hfirl$, 1~i~Pffi:~i, ~-:1nm 
m@m~~ITTtt•m~mnfflm~&. 

*~~£Ji ct~ r tz:::;t:fJ ~~ :El ITT : 

*~~~R-#~~~ffi~~g:fJ~,~ffl~rW~: 

W #12) x,Ht ~ :itHTiJI I~%: ~~-5t 45<:~~jf ;J;jJi~f ITT ~~N 3tt1fi±i 7§ 5t ~~~ct 11¥ ~JE 
ITT 11§ % ~:El:1Jl!{t1 tP1 ~:EJJHR: ~ ~ 11Ht ~ iJI I~% ITT F "F*HiE, 11~ ~~ *HiE 3tt 
&~~•A,~~ttITT~~m~~~•ili,a~~3tt&rJitt~~"¥:~ITT 
1Jlt Jcn\UI ~ :£~3tt~ ITT i)I I~*, :fl JU~ 1f ffl ITT ff: m Btii::rl rxxJ ti ;to Ji~ at Ff 

W#l3)*ffliJll~%J§11~:itt:fT~~1iA: x1~~1iji!~{t11PJt¥ITTtP1~:Ell□ *HiE1R: ~, *• A1t~, 1t~~~-ili~-~vrfofi;~nt11-'¥L5G, ep~~~~tilirlITTJ§ 
#~1t!t$; 

w~~~g~~~= Jitta~~ITTL~~rxx1~~~~~~~~~ITT~g~ 
:l:;t§ {~ITT~~t~~FfJLl*1i:~1Llffi1i1l. 

M~ITT~ffl~ITT~~~~Ff~Hmu' Jitt~ffi~~Ff~affi~~ITTili~ffi 
$, ep ili :Eltt!t$~ ~ll~~Pffi:~iir¥J ~~Ff JLl;t§{~ITTFf JLl~~~t:£Pffi:~Ur¥J ITT 
:fJ:ct:fiiU, J!Jt~: 

J 

does not rely on the user to 
specify words, which do not 
need to modify the model to 
easily change the user wake up 
Word. In contrast, non­
customizable wake wake 
technology specified words 
related to wake the word fixed 
wake cannot easily change the 
word. Voice awakens and 
closely related to the continuous 
speech recognition, voice wake 
on LAN technology does not 
require complete voice 
sentences all identified, but only 
concerned with user-specified 
key information. Therefore, the 
wake on LAN technology 
reduces the requirements for 
recognition system. Compared 
with the conventional text mode 
documents, voice data as a 
form of coding of sound makes 
voice messages became more 
difficult to direct a computer to 
retrieve and extract data 
information form. In addition 
various potential factors (such 
as background noise, the 
speaker's accent), and develop 
an effective voice to wake up 
systems become more complex 
and difficult. Main voice of wake 
on LAN technology, including an 
early method of dynamic time 
warping, now based on hidden 
Markov model methods, as well 
as the deep learning method. 
contents of invention wake up 
word in the existing technology 
of the invention cannot be 
customized and depends on the 
preset language model is 
insufficient, presents a 
customizable voice wake 
method and system using CTC 
model outputs a posteriori 

11 sparse efficient search features 
,, ' to complete technology to wake 
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the word confidence measure. 
The invention can obtain a 
higher wake performance 
(precision and recall), high 
accuracy and low false alarm 

,. wake up, on the application of 
" the system of consumption of 
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computing resources is 
relatively small. the invention is 
realized through the following 
technology: the invention 
relates to a customizable voice 
wake method, comprising the 

, following steps: step 1) use 
short-term memory network and 
connection time series 
classification model for the 
modeling of phoneme 
information voice messages; 
steps 2) on model for training: 

J1lr3-!tY-Jf~iattl:Jifi:'JiJfi': 1fTuA, !l&uf0~, §'tYHifl, JlJWt$, ~PP(insert(ej)), 
P(delete (ri))¥DP(r/ei)1Htm5t~~it'fin~.,Jff~,te, ri:f□ erfrJJ!JWx § r$~Wi·JJfr'; fLlR 
5ftl 1f ;y;:J ;;;-~ Ff Ju E o 

will prior collection and mark 
good of audio data first to after 
traditional of signal processing 
method do pretreatment and 
extraction can for model training 
of acoustic features, model will 
features data as entered, will 
mark of phonemes information 
as output, in mass data Xia 
through depth learning of 
method completed model the 
parameter number of training, 
get can using of length Shi 
memory network and 
connection timing classification 
model; step 3) training model to 
test: to test voice doing the 
same preprocessing and 
feature extracting and enter the 
model, the model output each 
frame of all model units, that 
phoneme posterior probabilities 
that may occur; step 4) wake 
the word search: Lattice 
network structure generated by 
searches and customized wake 
the most similar word of 
possible phoneme sequences 
as a judge. the closest possible 
phoneme sequences described 
h Max, by determining the 
probability in a sequence of 
phonemes in speech, the higher 
the probability of occurrence 
and more and wake the word 
phoneme sequences more 
similar sequences may be wake 
the word manner, in particular: 

[IMAGE] 

4"':l1imfJ1VeIAI§: Jh-+tHJ.:J'l()!xfiJfl<:, i2·rZJZ~f6-f#;J;,lf, 5}~,tiIT'Hi±fl<:, rrw./tiii : P (t) is the target phoneme 
inJ1~~ti JJ<:, 1fi:i;pJ#;:l;k;:f□ r~11'Ht-fif·.ti±fi:, Jtrf1: Jl'c1•'f=t~z1H~Jl:'x:il±.~½i2:fl sequence T,T={t 1 , t 2 , ♦♦♦, t 
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~~-~ffl~#-ili%~ffi~ITTF$~filffl~,fil~~~-~~%~-~ 
•~ffl~*~-~~m~m~,*~•~-~~~g~~~-~ffl~*~ 
-~*ffl~~~ff~, ~g~~~-~~~ffl-~ffl~#~ffl~~ITT~g 
~-ili%~ffi~~~M, ~ffl-~~**~~ffi~it-~ITT~ffi~ffi~R 
1t ~~1il~ ~~tt~:fl ili 1Ll ffita 5IL 

~#11 ){tffl ¥r-tf:msti2:rz ~tito~~at ff7J"'~fl~x1il~{§ ,~, ITT~~{§ 
,~,:it!: :fTJ!fl, A1*~#11Q.ti5: 

1 . 1 )~firl 5E fl~ ta t±J: tlHA±f )_I\Lffl :t~ ~i& ~ ITT it• ~t iJ tP1 {if fl~ ~Ji~ It, rn r 
tt•~*It~-~ITT~~~~ffl~, ~~§%~i&5E~~~ITTL~,m~ 
::fiE1!tts.sM*1J\ 0 rim a vU~5Er1~5E~titattJ, 1J!J~□1tffl3~tm~ti, 
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n} the observed probability, t I t I 
in phonemes, I 1 ~n; t target 
phoneme sequences in the 
CTC phoneme lattice structure 
probabilities of all sequences of 
phonemes are: 

P(TI LH)?P(LHI T)P(T)♦P(Hmaxl 
T) p (t), of which: I h all 
phoneme sequences in the 
CTC phoneme lattice structure, 
possible phoneme sequences h 
Max is known that t I h , the 
highest probability. p (h) for 
phonemes sequence H, H={n ij1 

, n (i 1) j2 , ♦ ♦ ♦, n (i m-1) J M } 
of observation probability, n rJ 

for lattice network grid structure 
in the subsection I bar 
subsection j column of 
phonemes, phonemes 
sequence h also can said for 
H={h 1 , h 2, ♦ ♦ ♦, H m} 
where: h k = n (i k-1) JK; p (h) 
through unigram assumptions, 
cumulative phoneme 
sequences, each phoneme 
posterior probabilities obtained, 
in particular to: 

[IMAGE] 

P (T /H) for the target phoneme 
sequence similarity between the 
t and h phoneme sequences, 

The target phoneme sequences 
and hypothetical sequence of 
product of the probabilities of 
each edit operation as an 
indicator of the phoneme 
sequence similarity, MED (T,H) 
representing the target 
phoneme sequences t and h 
phoneme sequences of a 
minimum number of edits, p (op 
1 I R=T,E=H) represents the 
phoneme sequences reference 
r to t guess phoneme 
sequences eh, series e and r I 
between editing operation op 1 

probability. by said of edit 
operation is refers to: Insert, 
and delete, and replaced 
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4.~tt•~~~~~~~~~~-$~ffl~~~~~~' #~~-~~ffi 
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G~"[f\1«IltvUvl (40JTlix) 6.4 7 LS 5.4!\'1 
~,, ....................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................... , 

I)NN»H~4.h,'1 (4x512) 5.1 75.5 2J)~l 
................................................................................................................................................................................................................................................................................................................................................................................................. 

l)NNWHJvl~-'1 (7x512) 5, :I 76.0 2.8lvl 
L-STlvt-CTC .K\VS 3.6 85.2. 813K 

~~ffi~. ~~~tt*ffl~*~~¥f~M~~ffl~~~ffi~~~Ll~lli 
&~~Mo ~ ~£~~M*~~~£~M~.~r~M~M~ffi~ffl~ 
r~ {1t m1~xfufi-·, f,Fr i::ut :ITT.tit !±l I ··tr!irtx,t ::f rBJ PjW£ iEI r!J ih1tril• r;,~ fft tf>J Ji 
~. -~ffl~~M~~ffi~Llm-~~~. ~oom*~m~M~mffi~; 
Jrl::$1

~, ;-t1:'.l:zrif:l¥+CTC~lattice[x~1fJtm1l!1!_;J\, l~JWt fr nJ ~~{~Hl{ J 1'Li=t=l ff=1 
~-~~¥~~m!±l~~~-~.~mr~~~~~~~•*~~B~~ 
~ffl~~~~~oom~. ~u~~~~~~~~~~~M~~B~. •~ 
rf1 st r'1rno ~ 1Wl:![ ~ ,i ~x {r.E , 1111tH;)'IJ t-H~ o 
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operation, its probability, that p 
(Insert (e 1 )), and p (delete (r 1)) 
and p (r 1 /e 1 ) directly by prior 
knowledge obtained, r I and e 1 

respectively from reference 
phonemes sequence r and 
guess phonemes sequence e. 
this invention involved a 
achieved above method of can 
custom voice wake system, 
including: acoustic features 
extraction module, and memory 
network module, and 
classification model module, 
and wake word search module, 
and decision module and 
threshold value estimated 
module, which: acoustic 
features extraction module and 
memory network module 
connected and output stay 
measuring voice of acoustic 
features information, memory 
network module and 
classification model module 
connected and transmission 
phonemes Hou inspection 
information, classification model 
module and wake word search 
module connected and 
transmission maximum similar 
phonemes sequence, Wake up 
word search module connected 
with decision-making module 
and select the wake the word 
output sound to be measured 
according to possible solutions, 
decision-making module based 
on threshold estimation module 
to determine thresholds and 
results judged the voice solution 
to be measured. the wake of 
Word search module based on 
connection time series 
classification (Connectionist 
Temporal Classification, CTC) 
model of the Lattice network 
structure, which contains all 
possible speech recognition 
results and probabilities. 
technical results compared to 
the traditional method of the 
invention has the following 
differences: 

[IMAGE] 
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Description 

Figure 1 is a sketch of the 
invention system structure; 

Figure 2 is a neural network 
structure diagram; corresponds 
to the figure given in the 
different cell phones a 
posteriori, the grid in the lower 
part of the solid line represents 
a potential path, dotted line 
represents all active 
connections. the specific way of 
implementing this 
implementation cases including: 
acoustic features extraction 
module, and memory network 
module, and classification 
model module, and wake word 
search module, and decision 
module and threshold value 
estimated module, which: 
acoustic features extraction 
module and memory network 
module connected and output 
stay measuring voice of 
acoustic features information, 
memory network module and 
classification model module 
connected and transmission 
phonemes Hou inspection 
information, classification model 
module and wake word search 
module connected and 
transmission maximum similar 
phonemes sequence, wake 
word search module and 
decision module connected and 
root According to awaken 
received word output voice 
possible solutions to be tested, 
decision-making module based 
on threshold estimation module 
to determine thresholds and 
results judged the voice solution 
to be measured. this voice­
wake method embodiment 
relates to the system, including 
the following steps: step 1) use 
short-term memory network and 
connection time series 
classification model for the 
modeling of phoneme 
information voice messages, 
specific steps, including: 
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1.1) determines the structure of 
the model: depending on the 
application scenario the 
computing power of the device 
model complexity, due to the 
complexity and the parameters 
of the model are related, so the 
first thing to set the upper limit 
of the number of, for example, 
does not exceed 5.5M in size. 
Then under this limit specifies 
the network structure, for 
example, use 3 hidden 
networks, each 256 nodes, 
projecting to 96 nodes. 

1.2) memory to initialize the 
length: uses random 
initialization parameter, or by 
model transferring initialized, 
random CTC training after the 
initial cause difficult problems, it 
is recommended using the 
cross entropy rule when training 
the length of a standard 
acoustic memory and initialized 
by copying parameters model. 
steps 2) on model for training: 
will prior collection and mark 
good of audio data first to after 
traditional of signal processing 
method do pretreatment and 
extraction can for model training 
of acoustic features, model will 
features data as entered, will 
mark of phonemes information 
as output, in mass data Xia 
through depth learning of 
method completed model the 
parameter number of training, 
get can using of length Shi 
memory network and 
connection timing classification 
model, specific steps including: 

2.1) the training data extraction 
fbank, namely Filter LFAT Bank 
features. 

2.2) model of training is 
accomplished using stochastic 
gradient descent training 
parameter based on model 
structure and the training data 
set, for example, for the model 
in the above example, use 
learning rates of 0.00001, 
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momentum values for 0. 9, batch 
size 256, and so on. 

Step 3) training model to test: to 
test voice doing the same 
preprocessing and feature 
extracting and enter the model, 
the model output each frame all 
the posterior probability of the 
model element may occur, 
specific steps, including: 

3.1) to extract test data fbank 
acoustic features, the feature 
extraction process requires 
consistent with the training data 
extraction. 

3.2) extraction characteristics of 
frame-by-frame to enter training 
to get the model directly 
compute the posterior 
probability of each frame. step 
4) wake the word search: on a 
lattice network structure 
generated by search and 
customized wake most similar 
sequence of phonemes to 
words used as a basis, specific 
steps, including: 

4.1) to test voice generate a 
lattice network structure for 
each sentence, scanning every 
frame of "blank" a posteriori, 
when testing is lower than the 
preset value, such as 0.8, so 
think this frame for a spike. In 
find a sentence words of all 
pointed peak Hou, will time 
Shang continuous of pointed 
peak merged for a pointed 
peak, for each pointed peak, 
select out this a frame Shang 
Hou inspection probability larger 
of phonemes, for example Hou 
inspection probability is greater 
than 0.005 of phonemes, 
composition lattice network 
structure in the of a column; in 
structure out all column Hou, 22 
connection lattice in the 
adjacent two column in the of 
each node phonemes, get by 
needed lattice network 
structure. 
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4.2) according to the formula 
mentioned search algorithm and 
search algorithm on a generate 
a lattice network structure, the 
target phoneme sequences are 
found the most similar 
sequences of phonemes. 

4.3) calculation found observing 
the product of the probability 
and the degree of similarity of 
the phoneme sequence, and 
compare with the set threshold 
value, if it is greater than the 
threshold, then test with wake 
Word speech, you do not wake 
up. these cases compared with 
existing technology results in 
the following table: 

[IMAGE] 

LSTM LFAT CTC KWS for the 
method of the present invention. 
Table shows the method and 
customizable wake up Word 
mainstream methods 
comparison of HMM, EER for 
the average equal error rate 
performance indicators, FOM is 
wrong to wake up wake up rate 
in the range of Oto 10, on 
average, EER, the smaller the 
better, FOM the bigger the 
better. While the table also 
shows that the amount of 
parameters for each model. 
Standard WSJ0 data set used 
in the experiment, using wake 
50 words for testing. As you can 
see, the invention proposed 
method outperforms the GMM 
LFAT HMM, DNN LFAT HMM 
method and parameters less. to 
sum up, compared with the prior 
art invention based on wake the 
word confidence compared with 
threshold to distinguish whether 
the wake. Due to can custom 
wake system not qualified wake 
Word, for different wake Word 
by using of threshold value also 
hard unified, so here proposed 
has a for different wake Word 
automatically estimated 
threshold value of method, must 
degree Shang solution 
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threshold value to unified of 
problem, to upgrade system 
wake of accuracy; also, this 
invention based on CTC of 
lattice network grid scale more 
small, while as retained has 
useful information. Based on 
search algorithms using 
phoneme sequence observed 
probabilities and the target 
sequence similarity information 
in two ways, effective search 
wake up Word's goals through 
dynamic programming, 
algorithms and complexity at a 
lower, but accuracy is very high. 
this implementation can be 
invented by the technicians in 
this field do not deviate from the 
principle and purpose of these 
rules in a different manner to its 
local adjustment, the scope of 
protection of the invention in the 
claims and are not limited by 
the implementation of the 
specific, in the context of its 
implementation are subject to 
the constraints of the present 
invention. 
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Abstract: 

.~~N·104575504 A 

METHOD FOR PERSONALIZED TELEVISION VOICE WAKE-UP BY 
VOICEPRINT AND VOICE IDENTIFICATION 

*m~~~msm~filfi~tt~~~ms~M~~~ 

The invention discloses a method for personalized television voice wake-up by voiceprint 
and voice identification, particularly a method for performing identity confirmation on a 
television user through voiceprint identification and controlling a television to perform 
personalized voice wake-up through confirmed identity and a voice identification result of 
user voice, and relates to voiceprint identification and voice identification technologies. A 
composition system comprises a voice control system (1 ), an information storage unit (2) 
and a television main controller (3) which are connected through electric signals. The 
method has the characteristics of short training time, very high voiceprint and voice 
identification speed and high identification rate. Voiceprint and voice identification can be 
finished by only offline training and testing, identification results do not need to be sent to a 
cloud server, use is convenient, and the safety of family information is guaranteed. The 
method also can be applied to user-personalized automatic voice channel change of the 
television, can be transplanted to a common high-speed DSP (digital signal processor) or 
chip for operation, and can be widely applied to the related fields of smart homes. 

Abstract: 

*~~*m~~~msm~filfi~tt~~~ms~ 
M~~~. A~ffi-#~tt~~m~filfi~~m~ 
mmP~~fil~~. #~tt~~~~fil~~mPm 
s~msm~~**~~~~mfilfi~tt~~ms 
~M. W&~~m~~msm~tt*·*~~~~ * ~JtiQ,1§i-as1:2r'1u * ~Jc( 1), 11§ ,~,1'¥1i1 • 5G(2)5¥□ ~ 
filffl±1:2r'1U~(3) lJ- ~11§%~AJ!t1gii~. *~~A 

The present invention uses a voiceprint and voice 
recognition personalize Television Voice wake 
method, specifically refers to a voiceprint 
identification performed by the TV using the user's 
identification, and identification by the user's voice 
and speech recognition results to control the TV 
voice wake personalize involving voiceprint 
recognition and speech recognition technology. 
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~ i)II f*at i'§J fil, F1 ~50¥□ i-asi9'JJU J!&i~1~·~, H iR 
JIU$ r,3J s{]t~ ,8 0 F~5f□i-asi9'JJU:l:)]1x mi~ ~iJllf*l□ 
m~~m~~. ~m~*~~~m~B, ~m~~ 
_§_~fil7*~m~~*~tto~mmmr~~m~ 
mP~tt~~~ms~~. ~~m~3ffi~~m~ 
DSPr,3JJ!~fEJ.ff~~J=, _r~ff, ~~;~i@ffl r~~~ 
*,@ ;t§ ~@i ±i 0 

Claims: 

1.-#*fflJB~~msm~filff~tt~~~ms~ 
M~~~. ~tt*fflJB~m~~msm~*~' ~ 
mP~~filfilff~m, ~~~tt~~~ms~M, 
~t~titar, '§1§~□r :W#I= 

A ~ti: 1t 18 -~Jiffl 

Patent Order MT 

Constitute a system of the present invention 
includes a voice control system (1 ), an information 
storage unit (2) and TV host controller (3) 
connected to the electrical components. The 
present invention has the training time is short, 
voiceprint and voice recognition speed very 
quickly, and recognition rate characteristics. 
Voiceprint and voice recognition are just off-line 
training and testing can be completed without the 
need to send to the cloud server, easy to use and 
ensure the safety of family information. Users can 
also be used in televisions personalized 
automated voice for Taiwan, and can be ported to 
run on general-purpose high-speed processor or 
DSP chips, widely used in smart home related 
fields. 

1. One kind of speech recognition using the 
voiceprint and personalize the TV voice wake 
method, by using the voiceprint recognition and 
speech recognition systems, to monitor the user's 
identity, personalized television voice awakened, 
characterized by comprising the steps of: 

*fflJB~iRJJU*fJE~iLffl?B{]JB~tl~, *ffli-as A Personalized Information Register 
iRJJU * fJE iRJJU ffi m P ~ % ~ s{] ~ fitY1m 18 -~,; 

B. 18 ,~,1¥1i1 

~ffl?JB~ffi~~~%~~~~~mm~filff~~ 
:#1¥1i1¥U ~ fitfl18 -~,1¥1i{i. ]G; 

mP~m~~~m~ms*~•5G*ffi~~~~~ 
P~~i iAJ, ep m itHAs F1 ~iRJJU 5¥□ i-asiRJJU * fJtx-f P~~i 
~~F~~msm~~*M~~mm~1'¥~•5G~ 
Wffiffl?~~tt~m~, ~~~~n*~~*~~ 
tJH~ ¥Um P ~ % ~ s{] ~ fitY1m 0 

2.~~~~*1m~~*fflF1~~msm~filff~tt 
~~~ms~M~~~. ~~filar, m~:W• 
A,:W.B, amP~m-~~~~~~. ~m~ 
m~1t:W#JC, epm~~~~tl:1ti-as~fJlliB{]P~ 
~i; 

~mP~~~~m~%~~~a~~. ~ttmffi~ 
/,~ iJ=:. Tilf5<A ~* /,~ R=l ' AM+· JI/ J~ § ,'' nu vc+ J~ § ---t;; i'cl,c 1T&OJA< , RI 1Tm? I 1':t:n ... 1a,~A£1J;J, A'J 1a,~,1=ffl,B 

•5G~~~~~mm~filff~ffi, ~~~mfilffF 
~~ffi, ~mifilffJB~~re~msm~o 

file:///C:/pdf/N048471090US04/MTCN104575504,htm 

Using the voiceprint identification system to 
establish the user's voiceprint model, using voice 
recognition system identifies the user's favorite 
television channel information; 

B. Information storage 

The user voiceprint model and favorite TV 
channels and stores information related to the TV 
information storage unit; 

C. Voice Wake Up 

Users only need to tell the television voice 
collecting unit pre-set wake-up word, you can 
wake up the words of the voiceprint and voice 
recognition results from the television tune 
information storage unit based on the voice 
recognition and speech recognition systems the 
user's personalized information, auto-complete 
turn on the TV and automatically switch to the 
user's favorite TV channels. 

2. Voiceprint as claimed in using voice recognition 
and speech personalized TV Wake method 
according to claim 1, characterized in that said 
step A, step B, the user for the first When once the 

2/18 
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3.~~~~*1m~~*fflF~~msm~filff~tt 
~~~ms~M~~~~*~· ~~filar, m~ 
*~~mmrmP~tt~m~ttffl,~M~m~~ 
F ~ [2__[;]Jl[c s{] i-a s 1:2 r'1U * fJE ( 1 ) , ffl r ti Y5(:3f 1¥ 1ic/V). 
it'rs1:2r'1U * fJE( 1) ~ 1tJI* s{] 8 iJII f*~f B{] ffl? F ~tl 
~5¥□ 8 iR JJIJ t±:1 s{] ~fJlli#;yJii!f1§ ,~,B{]f1§ ,~,1¥1i1-'¥LJG(2) 
5¥□ ti Y5(J). i-a s 1:2 r'1U * fJE ( 1 ) 5¥□ 11§ ,~, 1¥1i1 -'¥L JG~ 1t Ji 
~~~m~. ~~~ff~tt~~~ms~M~~~ 
~fitfl±1:2r'1U~(3)fii)JJG, tJ,~f1§%~A3!ti, ~ 
~: 

?Jr~i-as1:2r'11J * fJE( 1) rn i-as*~• JG( 11), i-asiR 
JJiJ-'¥L JG(12) 5¥□ F~i9'JJIJ-'¥L JG( 13)fii)JJG, ~ ~: 

,rJr~i-as*~• JG(11 )ffl r:JE)J)Gffl ?i-as11§ % s{]* 
~)f□ ~:fJ.; 

,rJr~i-asiRJJiJ-'¥L JG(12)ffl riRJJiJffl? ,rJriJ?.s{] ~fitY1 
ii! i§ ,~, 5¥□ p~ ~i irl] ; 

4.~~~~*1m~~*fflF~~msm~filff~tt 
~~~ms~M~~~. ~~filar, m~W•A 
~-r11tf1§,~Jiffl, Jl1*~:fJili W#l7'9: 

A2.~ffl?19~11Zfilff~·r11t11§,~,iiffl, 1Affi~W 
#I, ~ IJ!Llllf fPJ W#JA63f~ttAff, ffl? x1lf ~fitfl 
s{]i-as*~-'¥LJG(11)iJ?.it, iJ?. itP-J~7'91f~Jt*, 
N~tat i'sJ ~d>30;f!b: 

A3. i-as*~-JG(11 )*~$tuAB{]iJ?.itA i-e'rsi§ % , 
:#x-t~fil 1TAtDllf1~. 1m1Bz~:EJ.; 

A4. F~i9'JJIJ -'¥L JG(13)x1~:£W#JA3~:fJ.Fo s{]i-frsi§ 
%~~~~. ~m~m*~,~~-,~~~m. 
1l)lRF ~ t~tiE ~~, rt Fo ifi/1 ffl 11§ ,~, 1¥1i1-'¥L JG ( 2) ~ 
B~~F~ffi~filffF~~re. ~~re)J)G~. ~[PJ 
W#JA?; &z, filA r~w~f'f::: 

A5. ifi/1 ffl F ~ iR JJiJ-'¥L JG ( 1 3) x1 J).W #IA4 ~ 1JVlR s{] t~ 
1iE~~filff F~tl~B{]iJllf*, ~~iJllf*~fB{]F~tl~ 
1¥1i1¥Ll11§ ,~,1¥1i1-'¥L JG(2): 

Patent Order MT 

operation is complete, just after the operation step 
C, and to complete the wake of its personalized 
voice TV; 

When the user changes the TV channel 
preferences, by re-executing step A, user 
personalization information registration information 
storage unit to update the information television 
channel, this time without the need for a voiceprint 
model, only conduct voiceprint matching and 
speech recognition. 

3. Voiceprint as claimed in using voice recognition 
and speech personalized TV system wake-up 
method according to claim 1, characterized in that 
the system comprises a user personalization 
information Sign up, wake up word recognition 
voiceprint matching voice control system (1) for 
receiving and storing transmitted from the voice 
control system (1) to have trained user voiceprint 
model and have identified television channel 
information information storage unit (2) and 
receiving control information transmitted from the 
voice control system (1) and the information 
storage unit, responsible for the implementation of 
personalized television voice Wake TV host 
controller operations (3), with an electrical signal 
connected, where: 

The voice control system ( 1) by the voice 
acquisition unit ( 11 ), the voice recognition unit ( 12) 
voiceprint identification unit (13), wherein: 

The voice acquisition unit (11) for the completion 
of the acquisition and processing user speech 
signal; 

The voice recognition unit ( 12) for identifying a 
user of said television information and wake-up 
word; the voiceprint identification unit (13) is used 
to extract from a speech on behalf of its user 
identity information voiceprint information 
voiceprint model voiceprint match. 

4. Claim and speech recognition using the 
voiceprint of claim 1, wherein the personalized 
television voice awakened, characterized in that 
said step A personalized information registration, 
concrete implementation steps to: 

A1 open the voice control system (1 ), it is in "User 
A6.ffl? x1lf ~fitflB{]i-as*~• JG(11 )iJ?,t±:1 § 8:il Registration" state;. 
i"-x): s{] ~ fitY1m 11§ ,~,, ~□tY1m 1~~~"3"1-~*JtAWg E 
fl, IJ!LliJ?.t±:1~*"3", $=ff fPJW#JA3mtJr3f~fi; A2. If the user is registered for the first time 

personalized information, perform this step, 
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otherwise to step A6 started, users facing the lV 
voice acquisition unit (11) to speak, speak the 
contents of any text, the duration of at least 30 
sec; 

. Speaker voice signal 

5.~!Ji-XliJ~*1 ,rJrJ£B{]*ffl JBfix.l□ i-asiRJJiJfilff~tt A3 voice acquisition unit (11) gathers the input, 
1t~fii-a sP3(~iB{]1JJ!, ~*HiEi=Er, ?!rJ£iv#JC and its A ID conversion, filter processing; 

i-e'r s P3( ~i, Jl f* ~ JJi'iiv #f 79: 

c1. 3i-as:t:2r'1U*fJE(1 )~r"i-asP3(~i"3f m~~ 
at, ffl? x1 lf ~ fitfl i-a s *~ -'¥L JG ( 11 ) iJ?. ffi P3( ~i 
i,A]; 

C2. i-as*~-JG(11 )*~$tuAB{]iJ?.itA i-e'rsi§ % , 
:#x-t~fil ff AtDl~:t~. 1m1Bz~JJ.; 

C3. i-a s iR JIU -'¥L JG ( 12 )x-t __t;£~JJ.tt s{] i-a sfil ff iR 
~. ~m~ffi~~~-'=3~~~~~~M~filffl21 
re. ~~~*~~~$tuAmsm%~~7'9~~m~ 
ms~Mffi~. ~!21re)JJG~~~~M~~ffi~~~ 
~ ~fitfl±:t:2r'1U~(3), ~ IJ!Llmffi P3(~i*fJE: 

c4. JBfix.iRJJiJ-'¥L JG( 13)~~~:fJ.tts{]i-as -'=318 ,~,~1i1-'¥L 
JG (2) ~ s{] F1 tk.tl ~ fil ff F1 fix.[[; We, ~ 121 Wc)JJG r}J, 
~~-'=3ffl?JBtt.ffi~~~~~~~mm~~~M~ 
1t:t~~$tuffi~~*i1fl±1:2r'1U~(3), ~IJ!Llmffi P3(~i 
*fJE; 

C5. ~fitfl±1:2r'1U~(3)i=E)JJGJ}Jy5(fiJi-as1:2r'1iJ*fJE(1) 
~~*~~~~mm~~~M~~m~m. ~ff~ 
~*m~~*~~m~~~@ffl?~~~~~~m 
Lo 

6.~~~~*4mJ£~*fflJBtt.~msm~filff~tt 
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*o 

1.~~~~*6mJ£~*fflF1tt.~msm~filff~tt 
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(ffl?)&18m;t§~s{],e,5t1tl!I -1-. 't1~*lf 3iwiJ?. 
itAs{]~filf§ ,~,. ep ffl? B{]JBfix.tl~ 0 
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A4. Voiceprint identification unit (13) after step A3 
by pretreatment of the speech signal processing, 
including windowing framing, pre-emphasis, 
endpoint detection, feature extraction voiceprint 
parameters, and then call the information storage 
unit (2) already voiceprint model voiceprint 
matches, if the match is successful, go to step A7; 
on the contrary, enter the next step; 

A5 call voiceprint identification unit (13) performs 
voiceprint model from step A4 feature parameters 
extracted training, the trained model voiceprint 
information stored in the storage unit (2); 

A6. Users facing the lV voice acquisition unit (11) 
Name your favorite lV channel information such 
as channel codes "3" represents Hunan Satellite 
lV, they say the number "3" to step A3 resume; 

A7. Voice recognition unit (12) for voice acquisition 
unit (11) collected speech recognition, it will 
recognize the lV channel code is stored in the 
information storage unit (2) and with a voiceprint 
matching the success of voiceprint Model 
associate; 

A8. Exit personalized information registration. 

5 according to claim 1 using a voiceprint and voice 
recognition personalized TV voice awakened, 
characterized in that said step C wake voice, 
specific implementation steps: 

C 1 when the voice control system ( 1) in the "Voice 
wake up" turned on, the user facing the lV voice 
acquisition unit ( 11) Name wake word;. 

. Speaker voice signal 

C2 voice acquisition unit (11) gathers the input, 
and its A I D conversion, filter processing; 
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C3. Voice recognition unit ( 12) on said processed 
speech recognition, the recognized content with a 
preset wake-up word matching, to determine 
whether the input speech signal collected wake of 
TV voice instruction, if the match is successful 
then the wake-up command is passed to the TV 
host controller (3), otherwise exit wake; 

C4. Voiceprint identification unit ( 13) and the 
processed voice information storage unit (2) 
voiceprint model voiceprint matches, if the match 
is successful, then the TV channel information 
associated with the user's voiceprint model and 
wake-up operation command output to a television 
host controller (3), otherwise exit the wake; 

C5. TV host controller (3) After the successful 
receipt of the voice control system ( 1) is passed to 
the TV channel information and wake operating 
instructions, perform TV start operation and 
automatically switch to the corresponding user's 
favorite TV channels. 

6. As the use of voiceprint and voice recognition 
voice personalized TV Wake method according to 
claim 4, wherein said step of training methods A5 
voiceprint Model total change factor modeling 
techniques. 

7. Claim using the voiceprint and voice recognition 
according to claim 6 personalized TV voice 
awakened, characterized in that the total change 
factor modeling techniques given period the user's 
voice, the mean and the speaker and channel 
associated Gaussian mixture model GMM ultra­
vector Sis expressed as follows: 

S = m Tv e where, m is the mean supervectors 
universal background model, T matrix for the total 
change in space, e is the residual, v vector is the 
current target speaker (the user) and total change 
factors associated channel, it represents the 
current the speaker's identity information, that user 
voiceprint model. 

8 claim using the voiceprint and voice recognition 
personalize Television Voice wake method 
according to claim 7, wherein said e and v are 
Gaussian: 

e ~ N (0, I) v ~ N (0, S) where, S is a diagonal 
covariance matrix, to obtain v, require prior 
recourse to wake the TV voice scene approximate 
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voice data collection, use EM algorithm to train to 
get general background model, gave a total 
change of space and residual difference vector; for 
any television user's voice, you can use the 
trained T, e and Sm and Gaussian mixture model 
built by the user's voice, determine the total 
change factor for each user, that voiceprint model. 

9. The as claimed in claim 4, 5 using voiceprint 
and voice recognition personalize the lV voice 
awakened, characterized in that said voiceprint 
matching, is based on the use of voiceprint 
recognition system total change factors, the total 
change in the use of two factor v 1 and v cosine 

distance 2 to measure between two speech 
contained speaker sound the degree of matching 
pattern information, the formula is as follows: d (v 
1, v 2) = and It; v 1, v 2 and gt; 11 v 1 11 ♦ 11 v 2 11 

If d is greater than a predetermined threshold is 
considered two paragraphs from the same 
speaker's voice, voiceprint matches, otherwise the 
match fails. 

10. Voiceprint as claimed in using voice 
recognition and speech personalized wake 
television system according to the method of (12) 
acoustic models, characterized in that, the voice 
recognition unit training, state the number of HMM 
take 5, each state using a Gaussian mixture model 
GMM Gaussian mixture containing eight 
component representation. 

11. Voiceprint as claimed in using voice 
recognition and speech personalized lV system 
wake-up method according to claim 3, 
characterized in that said speech voice recognition 
unit ( 12) decoding, using acoustic, language 
models and pronunciation dictionaries for effective 
integration of the voice signal input characteristic 
parameters PLP search and match the word 
network, in order to find the statistical sense of the 
word that best matches the string as a final 
recognition result based on the weighted Finite 
state transitions Viterbi decoding. 

*tfDB~l□i-asi9'JJiJ:i1Hf~·r11tE~H,!Mi-frsP3(~iB{]7J Using the voiceprint and voice recognition 
~! personalize Television Voice Wake methods 

Technical Field 
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The present invention relates to a voiceprint 
recognition and speech recognition technology, by 
voiceprint identification were TV user's 
identification, and through identification of a user's 
speech and the speech recognition result to 
control the TV personalize voice wake. 

BACKGROUND 

In recent years, with the rapid development of 
intelligent voice processing technology, the 
Internet and cloud computing, smart TV currently 
on the market that appears most are beginning to 
support a simple voice operations, such as 
adjusting the volume, resource searches, etc., 
while TV voice assistant applications have begun 
to appear. However, due to the multiple dialects 
vary throughout China, homophone many different 
factors such as ambient noise around the dialect 
pronunciation and intonation of speech recognition 
accuracy caused by low TV does not execute user 
voice commands phenomenon often occurs. So, 
for consumers, the current television voice to 
some extent and can not meet its needs. At the 
same time, most of these machine voice 
interaction capabilities needed to accomplish 
through cloud computing, there are some security 
risks. 

Now almost every family has one or several TV 
sets, but a TV is usually used by several family 
members, especially placed in the living room TV, 
and each family member on the television program 
channel preferences but not the same, then after 
the turn on the TV remote control is typically 
required to traverse switching television channels 
to find their favorite channel, very inconvenient 
and cumbersome. 

Summary 

To solve the problem of the prior art, the present 
invention provides a method of using speech 
realization of personalized TV Wake, it is possible 
for the user using the voiceprint voice recognition 
and speech recognition, to achieve the user's 
identity and to monitor the use of very simple 
Words can wake wakeup open their favorite TV 
channels. 

As we all know, voiceprint identification, also 
known as speaker recognition is a biometric 
technology, voiceprint recognition and speech 
recognition are within the scope of intelligent voice 
processing technology. Specifically the speaker's 
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voiceprint speech signal characteristic parameters 
and trained voiceprint model for pattern matching 
to automatically perform speaker identification or 
identification technology. Speech recognition is 
through pattern recognition and language 
information contained in the understanding of the 
speech signal will be extracted from the 
technology, including feature extraction, acoustic 
model and language model training, decoding 
technology. 

The present invention specific implementation 
steps are as follows: 

A Personalized Information Register using the 
voiceprint identification system to establish the 
user's voiceprint model, using voice recognition 
system identifies the user's favorite lV channel 
information. 

B. Information storage 

The user voiceprint model and favorite lV 
channels and stores information related to the lV 
information storage unit. 

C. Voice Wake Up 

Users only need to tell the television voice 
collecting unit pre-set wake-up word, you can 
wake up the words of the voiceprint and voice 
recognition results from the television tune 
information storage unit based on the voice 
recognition and speech recognition systems the 
user's personalized information, auto-complete 
turn on the TV and automatically switch to the 
user's favorite TV channels. voiceprint and voice 
recognition using personalized television speech 
wake method described above, characterized in 
that said step A, step B, at the time of completion 
of the user operation for the first time, just after the 
steps C to complete their personalized voice TVs 
wake. 

When the user changes the lV channel 
preferences, by re-executing step A, user 
personalization information registration information 
storage unit to update the information television 
channel, this time without the need for a voiceprint 
model, only conduct voiceprint matching and 
speech recognition. 

Since the present invention uses a voiceprint 
recognition technology, it is easy to establish the 
corresponding voiceprint key (voiceprint model) for 
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different users of different users through a unique 
voiceprint key to their favorite lV channels 
correlate information and protection, so as to 
realize the TV voice with user personalization 
wake-up function. 

Compared with the prior art, it has the following 
characteristics: 

First, the user simply opened his mouth to say a 
simple wake-up words, such as "hello TV" will 
automatically turn on the TV and immediately 
switch to your favorite television program 
channels, without the need to manually turn the 
remote control, giving users a smart, fashion 
experience. 

Second, voiceprint recognition performance and 
said the language used in the text and 
personalized registration has nothing to do, easy 
to use. 

Third, using the voiceprint as a password, a simple 
television channel code and wake-word speech as 
an interactive way, so speech recognition system 
just to implement simple keyword recognition, 
recognition speed, and voiceprint recognition and 
speech Only trained and tested off-line 
identification can be completed without the need to 
send to the cloud server, easy to use and ensure 
the safety of family information. 

Fourth, you can set personalized voice multiple 
users boot information, in addition to wake-up 
function, but also can be used to personalize 
automated voice for Taiwan. 

Fifth, the algorithm of the present invention 
achieves module has good portability and 
scalability, can be ported to run on cable television 
set-top boxes, high-speed general-purpose 
processor or DSP chips, widely used in smart 
home related fields. 

Brief Description 

1 of the present invention using the voiceprint and 
voice recognition voice wake personalized TV 
system block diagram of the method; 

2 is a schematic invention registered user 
personalization information systems 
implementation flow chart; 
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DETAILED DESCRIPTION 

The following accompanying drawings and the 
embodiment of the present invention will be further 
described 

The present invention is constructed using a 
voiceprint and voice recognition voice wake 
personalized lV system (Figure 1 ), which includes 
personalized information for users registered, 
Wake word recognition voiceprint matches Voice 
control system for receiving and storing passed 
from voice control system 1 to a good user 
voiceprint model and has identified information 
television channel information storage unit 2 has 
been training and receive voice control system 1 
and the information store from control information 
transmission unit, responsible for the 
implementation of personalized television voice 
wake-up consisting of a lV host controller 3, 
connected to an electrical signal. Where: 

The voice control system by the voice acquisition 
unit 11, a voice recognition unit 12 voiceprint 
identification unit 13, of which: 

The voice collecting unit 11 for the completion of 
the acquisition and processing user speech signal; 

The voice recognition unit 12 for identifying a user 
of said television information and wake-up word; 

The voiceprint identifying unit 13 for extracting 
from a speech on behalf of its user identity 
information voiceprint information modeling 
voiceprint matches the voiceprint. voice control 
system of the present invention has two state 
button, the "Registration" and "Voice wake up." 
When the user needs to open the "User 
Registration", usually are in the "Voice wake-up" 
state, which will help save energy when 
personalized information registration. are 
described below in conjunction with the 
accompanying drawings of specific embodiments 
of the registration process the user personalized 
information and automated voice wake of 

When users first time personalized information 
registered (Figure 2) Example, the need for 
television to speak twice, the first time any text of 
the speech, the voiceprint model for the second 
time for the user his favorite TV channel 
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information for the TV channel information and 
user voiceprint model association. Specific steps 
are as follows: 

A 1 open voice control system 1, it is in "User 
Registration" status; 

A2 If the user is registered for the first time 
personalized information, perform this step, 
otherwise to step A6 started, users facing the TV 
voice collecting unit 11 to speak, speak any text 
content, duration of at least 30 seconds; 

A3 11 gathering input voice Speaker voice signal 
acquisition unit, and its A ID conversion, filter 
processing;. 

A4. Voiceprint identification unit after 13 pairs step 
A3 by pretreatment of the speech signal 
processing, including windowing framing, pre­
emphasis, endpoint detection, feature extraction 
voiceprint parameters, and then call the 
information storage unit 2 has voiceprint model 
voiceprint matches, if the match is successful, go 
to step A7; on the contrary, enter the next step; 

A5 call voiceprint identification unit 13 from step 
A4 extracted characteristic parameters training 
voiceprint model, the model will be trained 
voiceprint information stored in the storage unit 2; 

A6 user facing the TV voice collecting unit 11 say 
their favorite TV channel information such as 
channel codes "3" represents Hunan Satellite TV, 
they say the number "3" to step A3 restart; 

A7 voice recognition unit 12 speech acquisition 
unit 11 acquired speech recognition, will recognize 
the TV channel code is stored in the information 
storage unit 2 and the voiceprint matches the 
voiceprint model successful association; 

A8. Exit personalized information registration. 

When the user's preferences change TV channels, 
information storage unit can be updated by re-

1111s 
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personalized information registered 2 television 
channel information, then just in front of the TV 
voice collecting unit 11 television channels say 
Information can be, the voice control system 
automatically A6 started from the above step, 
without the need for user voiceprint remodel. 
automatically personalized voice wake television 
specific procedure (Figure 3) to implement the 
following: 

C 1 when the voice control system is in the "Voice 
wake up" turned on, the user facing the TV voice 
collecting unit 11 wake-up word spoken;. 

C2 11 gathering input voice Speaker voice signal 
acquisition unit, and its A ID conversion, filter 
processing;. 

C3. Speech recognition unit 12 through the above­
described processing speech recognition, the 
recognized content with a preset wake-word 
matches, collected to determine whether the input 
speech signal wakeup command is TV voice, If the 
match is passed to the TV main controller 3, or 
exit the wake success will wake operating 
instructions; 

C4. Voiceprint identification unit 13 processed 
voice information storage unit 2 voiceprint model 
voiceprint matches, if the match is successful, 
then the model associated with the user's 
voiceprint information television channel and wake 
operating instructions output to a television host 
controller 3, or withdraw wake; 

C5. TV host controller 3 successfully receive voice 
control system transfer to the TV channel 
information and operation instruction after wake­
up, perform TV start operation and automatically 
switch to the corresponding user's favorite TV 
channels. above-mentioned predetermined 
specific voice can be set to wake word phrases, 
such as "Turn on the TV," "On TV," "turn on the 
TV", "hello television", "hello TV", etc. and so on. 
The voice collecting unit 11 may collect equipment 
for the microphone or other voice, the voice signal 
for sensing peripheral. 

Recognition algorithm of the present invention 
relates to the voiceprint identification unit 13 uses 
for the speaker based on the total change factor 
(also known as i-Vector) confirmation method to 
build concrete steps are as follows: 

First, the pre-processing of the speech signal 
12/18 
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Pretreatment 

speech signal comprises speech signal pre­
emphasis, plus the window framing and endpoint 
detection. For after A ID converted digital voice 
signal pre-emphasis using the following first-order 
digital filter to enhance the high-frequency 
component of the speech signal: 

H (z) = 1-0.97z -1 and then using the following 
formula Hamming window window function 
smoothed speech signal, and framing operations 
in the speech signal windowing process, where N 
is the length of the window. 

W (n) = 0.54 0.46cos [2pin / (N-1 )] 

For a sampling rate of 8000Hz voice, frame length 
framing the use of 25 milliseconds, a frame shift of 
10 ms. The present invention is based on the use 
of short-term energy endpoint detection of speech 
signal endpoint detection, to determine the start 
and end point of the speech signal, set x ( ♦) 
through the pre-emphasis of the speech signal, 
then from the voice signal The n-th point short­
term energy E n windowed time is calculated as: 

E n = Sigma m = - 8 8 [x (m) W (n - m) 2 = x 2 (n) * 
W2 (n) 

Second, extract voiceprint parameters extract 
voiceprint characteristic parameter that is 
extracted from the speaker's voice signal can 
reflect the personality of its identity parameters. 
The present invention is a 39-dimensional 
perception of linear prediction coefficient 
(Perception Linear Predictive Coefficients, PLP), 
the specific extraction process: first speech after 
the above steps do a short pretreatment fast 
Fourier transform, and then use the 24-step son 
Mel triangle filter bank with the frequency of critical 
analysis, and then to get the energy spectrum of 
the speech loudness curve pre-emphasis to 
simulate the auditory perception system sensitivity 
frequency energy spectrum coming by the 
following formula, etc. loudness weighting curve. 

~~ Sigma m = 1 Mc jm = 1, c jm greater than or 
equal too E (omega)= (omega 2 56.8 x 10 6) omega 4 

(omega 2 6.3 x 10 6) 2 (omega 2 0.38 x 10 9) 

p jm (x) = 1 (2 pi) D / 2 I Sigma jm I 1 / 2 exp { - 1 
2 (x - mu jm) T Sigma jm - 1 (x - mu jm)} 

M=8*~r,3J1JriFBif~ §, x791f~it'rs~0B{]t~{iE~ 
~. D7'9t~1iEB{]~f~, Cjm• micro jm7f□ Ljm79~j~ 
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(omega 6 9.58 x 10 26) 

Then use the index as a power function of the 
energy of 1/15 compression, inverse discrete 
Fourier transform to do next, calculate M-order all-
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pole model with dubin algorithm. Finally, the model 
coefficients are further converted to Cepstral PLP 
obtained characteristic parameters. According to 
the results of the collected endpoint detection 
signal is a signal to voice signal, such as noise or 
silence frame corresponding to the characteristic 
parameter discarded. 

Third, voiceprint model training 

The present invention is a user voiceprint model 
training uses a total change factor modeling 
techniques, the goal of this technology is to 
change the channel information space speaker 
identity information and ambient noise, the 
microphone to transmit voice signals contained 
etc. At the same time modeling. To fix a user's 
voice, after the processes of steps one and two, 
with the speaker and the average channel 
correlation Gaussian mixture model GMM ultra­
vector Sis expressed as follows: 

S = m Tv e where m is the mean supervectors 
universal background model, T matrix for the total 
change in space, e represents the residual, v 
vector is the current target speaker (the user) and 
total change factors associated channel, which is 
a low-dimensional vector, representing the current 
speaker's identity information that the user's 
voiceprint model. e and v are subject to Gaussian 
distribution: 

e ~ N (0, I) v ~ N (0, S) where S is a diagonal 
covariance matrix. For the purposes of the present 
invention, in order to obtain v, requires prior wake 
scene using approximate voice data collection and 
TV voice, use Expectation Maximization algorithm 
(EM) training to give general background model, 
gave a total change of space and residual vector. 
For any television user's voice, you can use the 
trained T, e and m and Gaussian mixture model S 
constructed by the user's voice, determine the 
total change factor for each user, that voiceprint 
model. 

Fourth, voiceprint matching 

The present invention is based on the use of the 
voice recognition system total change factors, the 
overall change in the use of two factor v 1 and v 
cosine distance 2 to measure between the degree of 
matching voice contained two speaker voiceprint 
information, the formula is as follows: d (v 1, v 2) = 
<v 1, v 2> I I v 1 I I ♦ I I v 2 I I 
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If d is greater than a predetermined threshold is 
considered two paragraphs from the same 
speaker's voice, voiceprint matches, otherwise the 
match fails. The results of research show that the 
probability of linear discriminant analysis by 
discriminating factor in the total change after more 
structured, can further improve the performance of 
voiceprint identification, but the present invention 
is primarily for home TV Wake, the number of 
family members is not much, generally between 1-
7, so the above voiceprint recognition algorithm 
based on total variation factors are sufficient to 
ensure the accuracy of the present invention in 
terms of voiceprint identification. 

Speech recognition algorithm 

The following describes the present invention 
relates to a voice recognition unit used 

Since the present invention is mainly used for 
wake-up and TV channel switching, when it comes 
to the user and a wake-up word indicates the 
number of words in the information channels are 
very small, so the speech recognition algorithm 
used in the speech recognition unit just one Based 
on a simple set of GMM-HMM (Gaussian mixture 
model based on hidden Markov model) 
identification system can be, and training and 
recognition processes are off-line method, which 
can greatly improve the speech recognition rate. 
Construction of a GMM-HMM speech recognition 
system includes an acoustic characteristic 
parameter extraction, acoustic model and 
language model training, speech decoding 
process. Specific steps are as follows: 

First, extract the acoustic feature parameters 

Since the perception of identity information and 
semantic information containing both linear 
prediction coefficient speaker, so the sound 
pattern recognition algorithm to the introduction of 
the PLP parameter extraction method is also used 
for voice recognition, but the dimension of the PLP 
for 52-dimensional parameter, Meanwhile, in order 
to enhance the ability to distinguish between 
acoustic features you need to be 52-dimensional 
parameter Heteroscedasticity PLP linear 
discriminant analysis (Heteroscedastic Linear 
Discriminant Analysis, HLDA) then used to carry 
out the acoustic modeling and decoding. 

Second, the acoustic model training 
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Training 

acoustic model using the maximum likelihood 
estimation, need to use EM expectation 
maximization algorithm and Baum-Welch 
algorithm, the former is used to dealing with 
incomplete data hidden Markov model brought 
down by the state series of hidden variables 
training issues and the latter for the efficient 
accumulation of statistics from the training data, so 
as to effectively extract model parameters to 
update the information they need. For the 
application of the present invention, during the 
acoustic model training, state the number of HMM 
take 5, each state GMM model using a Gaussian 
mixture containing eight components, said 
Gaussian mixture density of the j state following 
expression: b j (x) = Sigma m = 1 M c jm p jm (x) 
where Sigma m = 1 M c jm = 1, c jm greater than 
or equal to Op jm (x) = 1 (2 pi) D / 2 I Sigma jm I 
1/2 exp {- 1 2 (x - mu jm) T Sigma jm - 1 (x - mu 
jm)} 

M = 8 indicates the number of Gaussian mixture, x 
is the characteristic parameter to any speech 
frame, D is the dimension of features, c jm, micro 
jm and S jm j state for the GMM model in the m-th 
power of the Gaussian component weight, mean 
vector and covariance matrix. 

Third, the language model training mainstream 
speech recognition language models currently 
used by the vast majority of n- yuan (n-gram) 
language model, the word sequence generation 
process is expressed as one word jumps between 
n-1-order Markov process. Training and Evaluation 
n-gram language model indicators for the formula 
complexity of the model (Perplexity): 

H = - min K - 8 1 K log 2 (P (w 1, ... , w K)) ♦ -1 K 
Sigma k = 1 K log 2 (P (wk I wk - 1, wk - 2, ... , wk -! 
N)) where w 1 , ... , w K as word sequence contains 
K-word, N is metadata language model, the 
present invention, a value of 2. From the 
theoretical point of view, the complexity of the 
language model to the desired word strings should 
be as small as possible, which means that the 
language model in the history of a given word 
string current word prediction, to have a higher 
degree of certainty. In fact, the language model 
training guidelines is to make it to the training set 
sentence complexity is minimized. 

Fourth, the speech decoding 
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In the case of a given acoustic model and 
language model, the quality and speed of speech 
recognition is directly related to the decoder, which 
directly determines the user's experience. 
Although the present invention is used to wake up 
terms used in television is limited, they constitute a 
decoding network is not large, but the present 
invention is still recommended based on weighted 
finite state transition (WFST) of Viterbi decoding 
technology, it can be acoustic, language model 
and pronunciation Dictionary for effective 
integration of the voice signal input characteristic 
parameters PLP search and matching network in 
words, in order to find the statistical sense of the 
word that best matches the string as the final 
recognition result. the speech recognition unit of 
acoustic models and language models can be with 
the current mainstream open source tools HTK or 
Kaldi good training and stored in advance, during 
a voice wake, just call the stored good acoustic 
and language models offline the collected user 
speech PLP feature extraction and decoding can 
be. Experiments show that the method of the 
present invention has the training time is short, 
voiceprint and voice recognition speed very 
quickly, and the recognition rate characteristics. 
Voiceprint and voice recognition are just off-line 
training and testing can be completed without the 
need to send to the cloud server, easy to use and 
ensure the safety of family information. Further, 
the present invention when the TV off, the TV is 
powered down overall, the TV host controller, a 
voice recognition unit, voiceprint identification unit, 
an information storage unit are off, only the voice 
collecting unit collecting the user's voice signal in 
real-time consumption energy, and the module 
power consumption is very low, saving power 
consumption. 

In summary, the implementation personalize 
Television Voice wake voiceprint recognition and 
speech recognition based on the present invention 
provides, it is possible when the TV is turned off, 
users just say like "hello television" this wake-up 
word TV can be turned on and direct display your 
favorite TV channels immediately. Implementation 
method of the present invention can also be used 
in TV user personalization automatic speech for 
Taiwan, and can be ported to run on general­
purpose high-speed processor or DSP chips, 
widely used in smart home related fields. 

Citing: CN103442290 A; CN103595869 A; CN103632669 A; CN103646646 A; 
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As. ifi/Jfflp§"ttiQ!biJ•JG (13) xi Jkiv#JA4 ~1i:11xs"Jt~fiE$~:lttffp§"ttfl~s"JiJ11ti, ~~iJ11 
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~~z~~~~ffi~*~~mmm~~m~~~AFttffi~~~~~~.A0~~~: 
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it~x._t:i:~Wes"Jii¥! $ff 7'1:i:~~i,Q331Jta*B"J~r1JPtX~~~1ic~$1zf:9';:B"J Viterbi ~~Wo 
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t~#®U~ 
[0001] * ~ S}l 1& B(p§"ttiQJJIJ;fO i-B--MriQ!blHJt~' jJU1?5ttiQ!blJ :lttff ~ f,filtJL1iffl ffl? B"J ~1:fr 
~~,#~tt~~~~ffi~~m?m-Mr~m-Mrm~~**~~~~m*fi~tt~~m-Mr~ 
Wio 

.:llc.-52.-J:±...,(,>. 
~ ~D<./1'-

[0002] ili:i¥*, !ffi~~ ~b-B--Mr/;ltll12~, li!BcrxxJ;fO ~it-12~ s"J'i:k:J!~Ji, § lWmffil _tl±l 
l~B"J~~~ ~f_fil::k~~7f~~:rfftt3zJ~oo• B"Ji-B--Mrt*1f, ~o:lttff-Mr ~ i,fi/171, '&f1J!tl~~, RJat ~f,fil 
m-MrM~~@fflili:rf~l±l~o@~f~OO~~~ng#~$,RJ-Mr~$,~~ng~m-Mrm 
~~~RI,m~~m~F~~~~mm-Mrm~~m~$m*,~~~~~fiffl?m-Mr~~ 
~~~~~l±l~o~~.~fflm~*~,§ru~m-Mr~~a-k~~_t#~~m~~~~~ 
*o RJat, J!@ AtJLi-B--MrY:.1LJJJ~~::k$~~~M~ftmlit.*1Em, ,ffa-ks"Jic~~t,~ o 
[ooo3J :E~a;vf4lt~%~t~tm~ -'Et~JL Et ~*,mtJL, 1_g-Et ~*,m~~4~4tJL1ft%~m1n 
11m, t~!b1J~nJc~a~ff s"J ~*,m, @4lt1ft%~minxi ~*_m11 § tffimB"J%ftriP~~;t§ RI, J!at 
an:rf~~€~~~~m~~B~~~11§~m:lttfi~mm~~~~~a•%~~~m, 
~~~~n1£H~l~ o 

£a~pg~ 
[ooo4J 7'J~~1Jcl~~ti~s"J~~. :,t:~sJltR:1~-lrr*ffli-B--Mr:ltttr~tt1t~*,m~~wis"J~l~n 
1!, ~~ ~i xi ffl? i-B--Mr * ffl F tt iQ 331J to i-B--Mr iQ 331J , ~ l~xi ffl? s"J ~ 1:fr:ltt ff lKi 1~~ #11 ffl ~ ~ ~ oo 
•~~M~~~~M~~fl:rf~fi%~~~~~mo 

[ooosJ AJ:ifr m ~o, ?5tti9'!bifx.l$iJGi!A iQ!b1J, ~j-:_i?JJiQ!biHt~s"J-lrr, FttiQ!biJ;foi-B--Mri9' 
331J t)J ~ f ~ ~b-B--Mr J;u::Etti~ s"J m: Blt O Jl1* ~~~Ht it A i-B--Mrf§ -1% ~ s"J F ttt~1iE $~ -1=5 iJ11 t!fJt 
~Fttffl~:lttfiffl~~~Mffo~~:lttfi~~A~ffi~~~M~~tt~ 0 m-Mrm~~~Mffl 
~m~~*§~M~m-Mrffi-1%~§~~~~m~~~l±l*~a~,~~§m~fil~~,F 
"¥:fl~;fOi-8- § fl~iJl[ti,~n~ti~~o 
[ooo6J :,t:~sJlJl1*~:E~ff#J~or: 
[0007] A. ~'tft1t11§ }~,1.±flfr 
[0008] *ffl FttiQ!blJ * tJEJ!iLffl? B"J Fttfl~, *ffl i-B--MriQ!blJ * t;E i,Q331J l:±:l ffl? fi % ;tit B"J 
cb 'm *;r; '* 1~ g 1--J=it;J\'i~JJr@1a ,e,, o 

[0009] B. 11§ }~,,tF{it 
[ oo 1 o J ~~ ffl ? P5 tt fl~ ;fo fi % :tit s"J ~ f,fil tffi m 11§ }~, :ltt 1T *!Be# ,ff {it JU ~ f,fil tJL 11§ }~, ,ff {it -'¥r. 

[0011 J C. i-8--Mr~~Wi 
[0012J m? x ~xi ~f,filtJLs"Ji-B--Mr*~• 5Gi3t l±l ffn5'ci&k s"J~~WUiJJ, ep-aJtJH! FttiQ!b1J;fo 
m-Mrm~*~~~M~~Ftt~m-Mrm~~*M~~mm~,ff~.5G~~l±lffl?~~tt 
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~ffi~,§~~mtTH~~#§~m~~ffl?fi#~~~~~mo 
[0013J ~ _tJ:ifr:l£ s"J *ffl F ~;fo i-B--MriQ331J :ltt1T1-·t1:I: 1t ~ f,fil i-B--Mr P~Wi B"J7J¥!, Jtt~ }~ti!:, J=ifr 
:i£ff#I A,ff#I B, frffl?11c~~{jzj*11cat~m. ~)§ x rm1*1fff#I C, ep-aJ~mJ:t1-·t1:l:1ti-B­
-Mr ~ f,fil s"J P~ WI o 
[0014] 3 ffl? xt ~f,filt:OOms"J #ftf btj-:_i;&~at' jJU1ffiJ"JrtA1Tff #I A, nt1T ffl? 1-·t11t11L~, 
iiffl, xt f§ ,~,1Cf{it1J¥r. 5G q:r B"J ~ f,filt:OOm {§ ,~,nt1T :~J'Jr, JJ:tatx rmnt1T F~J!fl, 1JZ. rmnt1T F~ 
1Z1Wctoi-B--MriQ!b1J 0 

[0015J EB r * :tt sJl 1f ffl 7 F~iQ!b1Ht~. 11v~ ~ xt ::f ~ m? JtiL~Jtxt@ s"J F~W tJJ 
C F5 ~fl~ ) , ;lU:1::f ~ ffl? P5 ~w f,Fj B"J Pl ~·t1:l:~f~xt A%~ B"J ~ f,filt:OOm {§ ,~,nt1T*IBc;fO 
~~.:ltt@~~A~ffl?1-tt~~~~m-Mr~M~~o 
[0016J :,t::ttsJlJ::5f~~ti~i'§l::~.A~~rt~,8: 
[0017] ~~, ffl? X rm5*P11HJtooJ¥r.s{]P~WUiJJ' ~O"hello ~f,fil"gJt~~ § i}JtJH~f,fil# iLePtJJ 
~iu § cfi#xxs"J ~*,m -§-11 § t:mm, xrmW-¥iJJHtJLilH~. ~ffl? **~~~, atreos"J@ffl1* 

[0018] ~ =' 1-·t1:I: 1tiiffl at B"J F ~iQ!biJ't1:E ~~ £5 pfri,Jt B"J j(:,t:;fo 1f ffl B"Ji-B- § x*, 7J 1£ 1f ffl 0 

[0019J ~ ~, ffl ?5~11' T'JWW, oo J¥r. s"J ~f,filt:OOm 1~W;fOP~WUiJJ i-B--Mr1f 7'1:Y:.1L7JS:t, I!! JJ:b-g-
-MriQ!b1J * tn 1JZ. rm ~f~ oo J¥r. s"J *~iiJJ iQ!biJ ep -ar, iQ!b1J 31&'1:k:, HF ~iQ!biJ;fo i-B--Mri9'!biJ1JZ. rm~ 
t%iJl[tj;fOi~HjgJt-aJ~m. 3crmbt~IU~ftml~R~ff, 1fffln1£H {~ilE 7 %~{§ ,~, s"Jic~·t1:l:o 
[0020J ~ 12], -ar 19.:li $1ftffl? s"J1-·t1:1:1t i-B--MrHtJL1§ ,~,, ~iP~Wt~ ~~J~, ~ at m-ar m -t-1-·t1:1: 
/1/ t'::t --:.+, 'li.ft -bl7. '6. 
'l'L t=J -zyJ lp 1=1 JX I=! o 

[0021 J ~Ji, :,t::ttsJl s"J.¥!~f~fltk:A~11Urs"J-aJttt11:·t1:l:;fo-aJtr JtH1:I:, -aritttt11:IU~t% 
~f,filB"JtJlTIJii;:,JifflB"J DSP r,5Jj!/;ltflff~~Jt _tgqj, ~~!¥z@fflr~~~%fr5i'§*~ffi~o 

~111!1i.~a~ 
[0022J !!I 1 7'J * :tt sJl *ffl F ~to i-B--MriQ!biJ * 1T1-·t1:I: 1t ~ *,m i-B--Mr P~Wt s"Jn¥! * t3Etilmtl! 
!!I ; 
[0023J 1!12 7'J:,t::ttsJl~JJ~{Jtlffl?1-·t1:l:1t{1§,~,iiffl*t3E1frtfil!I: 
[0024] !!I 3 7'J * 1t S}l ~)J~ {Jtl 1-·t1:I: 1t i-B--Mr P~Wi ~ f,fil s"J1frtf_¥ l!l o 

~Pf~JJllilJ~ 
[0025J ~ r ta if ~ft !!I to ~n~ {Jtl xt * :tt sJl 11c *~ff s"J ti :l£ 
[0026] :,t::ttSJlij0JJ!7 ~**fflp§"~;fOi-B--MriQJJIJnt1T1-'t1:i:1t~f,fili-B-7Mf P~WiB"J*t;E ( ~Oi!l 1 
J:ifr~ ) 'it* tJE'EL1% ffl T ffl? 1-·t1:I: 1t{§ ,~,i±ffl' P~WUiJJ i,Q331J;fo F~IZ1 We B"Ji-B--Mr1~tu * t;E 1, 
m r ~ ~JZ: #1Cf {it;,;_ i-B--Mr 1~ tu* tn 1 q:r 1tJi* s"J a iJ11 ti Pr s"J m? F ~fl~ to a i9' 331J l±l s"J ~ 
~~mm~~ffi~1Cf~J¥r.5G2~~~Mm-Mr~~*~1~m~1Cf~J¥r.5Gq:r#Ji~~~m 
~.~~~fi1-tt~~~m-Mr~M-~~~~m~~~ff3fflm.~~ffi~1JS:t~~OJ:t 
q:r : 
[0021J J=ifr:i£i-B--Mr1~tU*tJE 1 EBi-B--Mr*~J¥r.5G 11, i-B--MriQ331JJ¥r.5G 12 ;fOp§"~i,Q331JJ¥r.5G 13 til 
m, Jtq:r : 
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[0028] pfr:i£i-B--Mr*••JG 11 fflr3'cnxJ!=l?i-B-i't1§~B"J*•;fO/;ltll; 
[0029J J=ifr:i£i-B--MriQ!JJ1JJ¥r. JG 12 m riQ!JJ1J m? J=ifrit s"J ~*_mtffiil1! 1§ ,~,;fo ~~WUiJJ ; 
[0030J J=ifr:l£p§"ttiQ!JJ1JJ¥r. JG 13 m r ;,Am? i-B--Mr ~1i:11x l±l1~*1t~fo'-1§ ,~, s"Jp§"ttf§ ,~jzHr 
?5ttJ!fl;fOp§"tt~Wco 
[0031 J :,t:~sJl s"Ji-B--Mr1~*Ll*tn~ = 1-;J,ic~na.R, ep "m ?iiflfr" to "i-B--Mr~~Wt" 0 ':1§ m? ~ 
~ nHf 1-t!:1t i§ ,~, iiflfr at :rf Ja " ffl? iiflfr ", fat :I:)] J;u: r "i-B--Mr ~~WI" ;J,ic ~, J!rr~ ;fLl r 11 ~ 
~~~o 

[0032] rffiHaif ~ft !!I 5J'-!JJ1JJr-tB ffl? 1-'t1t1t1§ ,~,iiflfrttfi;fO El i}Ji-B--Mr~~wi B"J A1*~n~7J 
:ct 
[oo33J ffl?10JZ:ltttf1-'t1t1t1§ ,~,iiflfrat c ~o 1!12 J=ifr~) ~n~1Jtl, ~xt ~*,mtJL iti!=1JZ, ~ 
~1):T'Jff ~ ::t:,t: s"Ji-B--Mr, ffl r ?5tt71fl, ~ = 1JZT'J ffl? § cJi %XX s"J ~f,filtffiil1! 1§ ,~,, ffl r~~ 
~~~il1!ffi~~ffl?F5ttffl~:lttfi*~oA~ff~~r: 
[ oo 34 J A 1. :rf Ja i-B--Mr 1~ tLl * 1, 11 Jt /;lt r "ffl ? ii flfr" ;J,ic ~ ; 
[0035J A2. ~ ffl? T'J§f 1)::lttff 1-t!:1t1§ ,~,iiflfr, tAff itff #I, ~ ITILl ~ IPJ ff #I A6 :rf ftttAff, 
ffl?xt~ ~f,filtJLs"Ji-B--Mr*••JG 11 iti!, iti! pg ~7'1ff~::sz::,t:, t~£jat1'sJ~d> 30 fy ; 
[0036] A3. i-B--Mr*••JG 11 *•$tuAB"Jiti!Ai-B-i't1§~, #xtJ:t:lttff A/D ~f:9';:, ii!ti~J;u: 
ll; 
[0037] A4. ?5ttiQ!JJ1JJ¥r. JG 13 xtflff #I A3 /;ltllf§ B"Ji-B-i'ti§ ~fJ=:tfn/;ltll, 'Elit%1JO if 5J'-~v!, fin 

1Jo ffi:, ftml ,8 tii~L 1tVIXF ttt~1iE $~, 1'l J§ ifi/1 ffl 1§ ,~, ,t¥{it1 J¥r. JG 2 ~ B ~ s"J F5 ttfl~ :lttff F5 tt 
~Wc,~~Wcn\G:r;-/J,~IP]ff#JA7 ;RZ,ntA r~fft*1f; 
[oo38J As. ifi/Jfflp§"ttiQ!JJ1JJ¥r.JG 13 xt J,Aff#IA4 ~1i:11xs"Jt~1iE$~:lttff P5ttfl~s"JiJ11ti, ~~ 
iJl[tjftfB"JF5ttfl~,t¥1it1iLl1§,~,,t¥1it1J¥r. 2; 
[0039] A6. ffl?xt~~f,filfJLB"Ji-B--Mr*••JG 11 itl±l § c:i:%XXB"J~f,filtffiil1!1§,~,, ~Otffiil1! 
1~ W " 3 " 1~ * $Jl 1¥i JJ.. f,fil , ITILl it l±l ~ '=¥ " 3 ", ~ IPJ ff #I A3 _i: iJr :rf ftt ; 
[oo4oJ A 7. i-B--MriQ!JJ1JJ¥r. JG 12 xti-B--Mr*•• JG 11 *•iu s"Ji-B--Mr:lttffiQ!JJ1J, ~~iQ!JJ1J l±l s"J ~*,m 
~il1!~W,t¥~~ffi~,t¥~J¥r.JG2~:3f~F5tt~~n\G:r;-/J~F5ttffl~:lttfi*~; 
[0041] AS. il3.l±l1-'tft1t1§,~,1±flfro 
[0042J ':1§ m? s"J ~*_mtffiil1! % Pr ~j-:_i;&~at, PT iittffi:iJr:ltttf 1-tt1t 1§ ,~,1iflfr7ff~iJr1§ ,~, 
,tt{it1J¥r. JG 2 ~ B"J ~f,filtffiil1! i§ ,~,, JJ:tat x ~xt~ ~f,filfJLB"Ji-B--Mr*•• JG 11 itl±l ~f,filtffiil1! i§ ,~, 
eppJ, i-B--Mr1~tLl*tJE 1 ¾ § i}JJ,k_t:i£s"Jff#I A6 :rfftttAff, 3c~xt ffl? ?5ttffi:iJrJ!flo 
[oo~J §~:lttfi1-tt~m-Mr~M~~c~l!l3m~)~~~~A~ff~~r: 
[oo44J c1. ':1§i-B--Mr1~*Ll*tn 1 J;u:f "i-B--Mr~~wi" :rf Ja ;J,ic~at, m? xt~ ~*,mtJL i-B--Mr*•• 
JG 11 it l±l ~~ WUiJJ ; 
[0045] c2. i-B--Mr*••JG 11 *•$tuAB"Jiti!Ai-B-i't1§~, #xtJ:t:lttff A/D ~f:9';:, ii!ti~J;u: 
ll; 
[oo46J c3. i-B--MriQ!JJ1JJ¥r. JG 12 xt _t:)£J;u::Eitt s"Ji-B--Mr:lttff iQ!JJ1J, ~~iQ!JJ1J l±l s"J pg ~~ffn5'ci&5E 
~~M~:lttfi~~.~~~*•~~$tuAm-Mrm~~~7'J~~m~m-Mr~Mm~,~~~ 
n\G:r;-/JIJ1Ll~~~~WU*11::t~~1tJi~~f,filtJL-=i_J~tLl~ 3, ~ ITILlil3.l±l~~Wi*t3E; 
[0047] C4. ?5ttiQ!JJ1JJ¥r. JG 13 ~~/;ltlltts"Ji-B--Mr ~1§ ,~,,t¥1it1J¥r. JG 2 ~ B"JF5ttfl~:lttff F5tt~ 
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~.~~~m~.~~~ffl?Fttffl~*~~~~~mm~~~M•~m~~ili~~~m 
_::EJ~tLlff 3, ~ITILlil3.iliP~Wi*t3E; 
[oo48J cs. ~*_mtfL_::EJ~tLlB 3 am~~JZ:ILli-B--Mr1~*Ll*tn 11tJi*s"J ~*_mt:mm11L~,toP~wi 
-~ffi~€.~fi~~Hm-~#~~m~~~@ffl?#~~~~~mko 
[0049] k:i£1R:iLl s"J ffn5'c i&5E s"J t~ 5Ei-B--Mr P~WUi1J-aJ 7'1ff ~i&5E s"Jii1J tiL ~o "1T H ~ f_filfJL ", 
"H~f_fil'\ ";j:JH~f_fil", "hello ~f_fil'\ "hello TV"~~ o i-B--Mr*~J¥r.5G 11 -aJT'J~~Jxl~Jt 
1m i-B--Mr*~ -i& ~, m r ~~oml ili s"Ji-B--Mrf§-1% o 
[oo5oJ * ~ sJl 1& RILl s"J F ttiQ!biJ • 5G 13 J=ifr*ffl s"J iQ!b1J •1t 7'1 ~ r -1trlJt 1!1-=f c x.f$ 7'1 
i-Vector) B"JiJti!}\JiJBiA7J1!, J:!;Jl1*ij;jJJ!ff#J~or : 
[0051] -, i-B-i'ti§-1%B"Jtfnf;d:ll 
[0052] i-B-i'ti§-1% B"Jtfnf;d:ll 111J%x1i-B-i'ti§-1%ntff trn1JO ]I' 1Jo if 5J'-~v!;f0fti/il },'?Jii~~ 0 x1rfltt 
A~~~€~~~m-Mrffi-1%,ffn~ffi:~ffl~r~-~~~~~B*~**-Mrffi-1%~~~% 
__§L 

~: 

[0053] H(z) = 1-0. 97z-1 

[oo54J 1't€*ffl ~orS:t s"J1xsJl ifif EJ§~x1i-B--Mr1§-1%:ltttf-'-f 1i'r, #tE1Joif ttfi ~:ltttfi-B--Mr 
{§ -1% s"J 5J'- ~v!ti1f, Jt ~ N 7'1 if s"J tf: ft o 
[0055] W (n) = 0. 54+0. 46cos [2 n n/ (N-1)] 
[0056] x1r*rr$7'18000Hz B"Ji-B--Mr,5J'-~v!S11ifflB"J~v!tf:7'J 25 ~fy, ~v!f$7'110 ~fYo :,t: 
~~*m~~~rm~~~~~~~~~~m-Mrffi-1%:lttfi~~~~.M@~~m-Mrffi-1%~ 
~~t ,8;fOt~ lC}~, i& x C ·) 7'Jiittffn1Joffi:€ B"Ji-B-i'ti§-1%, ITILl*~"'A i-B-i'ti§-1% B"J~ n 1-,8H~t 
1Joifa-ts"J~1I:a1~~~ EJt•05:t7'J : 

[0057] ~ [ ]"' 2 2 En= ~ x(m)W(n- m) ~ = x (n) * W (n) 
mcc---a::, 

[oo58J =, Fttt~1iE$~s"JtR:IIX 
[ 0059 J F tt t~ 1iE $ ~ s"J tR: I1X ep ;,A it i! A s"J i-B- -Mr 1§ -1% ~ tR: I1X ili ~~ & s~ Jt ~ 1:fr 1- 'tit s"J 
$~o :,t:~ S}l 1f ffl B"J ~ 39 tl B"J ~~O t% 'ti:!: ffni~~ * ~ (Perception Linear Predictive 
Coefficients, PLP), Jl1*1R:I!Xttfi7'J : §f 5t;x1 k:i£ff#J-f[n/;ltlltt€ B"Ji-B--Mr1i'iiJlrS1'1:k:311f 
Jt!_r1t ~~, rt€ 11m 24 ~fr-=f w s"J #lJ $ ~ J¥J 1tUt ff til:ltttr 1f{i; JJLt:00$5J'-ttr, ~ 3g x1 :fiILl s"J i-B--Mr 
~~~ ~:ltttf~PfPlft atlt%ffn1Joffi:ffl l;J,tl1~AJ}s"JriJr'.%~~o*t3Ex1t:OO$ s"J~~tt. ep~~~~~ ~ 
m ~orS:t ~ s"J~PfPlft ail t%:ltttr1Jotx o 

[0060] E(cv) = 
7 

_ _ (ci ~ 56.8 x 10
6

)a/ __ 
(or+ 6.3 x 106 )2 x (cvL + 0.38 x l09 )(ol + 9.58 x 1026

) 

[0061] 1't€1iffl1~~7'J 1/1s s"J~El§~x1~~~:ltttf llimi, ~r*1i'&~W:1f 1!.rit &~~. m 
dub in •1tit• M ~fr~tl,8fl~, :i:€x1:fiiLl s"Jtl~*~*-ff ~~T'Jiiu~ *~:fliLl PLP *~ 
1iE$~ 0 t!Hmfti/il ,8fill:1~~fa *xi *~iLl B"J{§-1% ~ T'Ji-B-i'ti§-1% ZJ~ B"J{§-1%' ~OPi F~m'r-Mr~v!x1 
@s"Jt~1iE$~][~** 0 

[0062J ~ ,Fttfl~iJl[tj 
[0063J :,t:~s}l ~ s"Jffl? Fttfl~iJl[tj*ffl s"J~iit~1tl!l-=f7!tlt3t~, itt3t~B"J [=HjtE-=f 
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~m~m~~~~~~~A~ffim~~m~~m~F-~~~#~~mmm~~~~~* 
fi~~fflfflo~k-mfflP~m~.~Mk~ff~-~=~~~€,A~~~A&ffimffl* 
s"Jr,5J-!l=Jr¥filiffl~ GMM s"J:l:)Jf1iifilrPJ_,;_ s *~~Pr: 
[0064] S = m+Tv+ r 

[0065] A~ m T'Jiiffl~ /;J1~s{]:l:)]f1[jfil!P]_,;_, T ~147'1-lit~ft~l'§J' £ *~J%&, V *_,;_ 
~~~~§~~~ACfflP)&ffimffl*~~~~~~.~~-~*•*_,;_·~*~~~~ 
i! A s"J ~ f:frf1Ll!L ep m P s"J F ttfl~ o r ;f P v :I:)] ~IVA r,5J-!l=Jr5J'-:;fp" : 
[0066] r ~ N (0, I) 

[0067] v ~ N(0, I:) 

[0068] A~ l: 7'JX1J¥JtJJ,7J&~l4 o x,ff :,t:~SJJrm § '7'J 7:fiJU V' ~~$5'c*ffl ~ ~f,filtJL 
i:g~~3(Wi:l:m/;ili:fl;,ls{]i:g~JzJ!~if, ;fUffl-!l=JH~~::kft.¥! (EM) iJl[tj:flJUJiffl ~/;fl~, :fl 
l±liit~ft~l'§J;fPJ%&1PJ_,;_o x1rff~~f,filfflp s{]i:g~, gJtpJ;fUffl BiJl[tjftfB"J T, r ;fP m ~& 
EE fflpi:g~ij0Jffls"J r,5J-!l=Jr¥filiffl~ s' 3Kl±l4lt~fflp B"Jiit~ft~~. ePFttfl~ 0 
[oo69J [9, Fttil1Wc 
[0010J :,t:~sJHtm s"J~r-1it~ft~~s"JFttiQ!JJ1J*tn~, *mm~-1it~ft~~ v1tP v 2z 

~~~~ffi~*&_,;_mmm~~m~~~AFttffi~~IZ1~~&,A0~~r: 

[0071] 
_ (vi, vJ 

d(vi, v2
) - llv1l[ · llv2II 

[0072] ~p* d f1I::krffn5'ci&kB"J n~~f1IITIUi:A7'JJ!W3mi:g~* El ~-~iJH!A, Fttil1Wc 
m~.~~IZ1~~~0~~~~*~~.iittffl$~tt~~%~m•€~~~~~~~~~ 

~~jJ :~Jln, PT *-ff 1R:n FttiQ!IJIJ B"J ti:~~, f§. EE r :,t: ~ S)l _±~~ffl T%~ B"J ~ f,fil~3(Wi, %~ 
min~§ #::f$, -~7') 1 JU 7 zr'sJ, ~J.1:tk~~r-1it~ft~~s"JFttiQ!JJ1J•¥tBJE~f5F:ilE 
:,t:~SJl ftFttiQ!IJIJ7JffiJB"J,i,pffl$ 0 
[oonJ rrnf*ffl*~~~W&~~m~m~•~m*m~m~m~-~ 
[0074] EEr:,t:~SJl _±~ ffl T ~f,fil~3(Wi;fPt:OOmtJJf:9';:, fflp ffffl 81¥& &JU B"J~3(WUi1];fPffl r* 
~ ~ *_mt:mm f§ ,~, s"Jiiij 1:g~_,;_ i~~~ ~ :1>, ~ J.1:b:g~iQ!JJ1J• ~ ~ *ffl s"Ji:g~iQ!JJ1J•¥t x ~ -* 
oo•s"J~r GMM-HMM c ~rr,5J-!l=Jr¥filiffl~ s"J~t~ $-aJxfl~ > iQ!JJ1J*tneP-ar, H iJ11titPiQ!JJ1J 
Mlf:l:)J*ffl ~t%:1J¥!, J!rr~~~$::k::ktR:r,5Ji:g~i,Q!IJIJB"J31&o ij0Jffl-* GMM-HMM i:g~i,Q!IJIJ* 
t3E-=t~~t%F"¥=t~11E$~s"J1R:IIX, F"¥=fl~;fPi:g g fl~iJl[tj, i:g~~~WMfio Jlf*~f~ff#I 
~Pr: 
[0015J -, F"¥=t~11E$~s"J1R:IIR 
[0076J EE r ~~P tt·t1:!:ffn i~~ *~ ~ ~ a,t~~ iJH! A s"J ~f:frf1§ ,~,;fP i:g x. {1§ ,~,, ~ J.1:tk~*tB 
B"JFttiQ!IJIJ.¥! ~ B"J PLP $~1R:l!X7J¥! ~ttffl fi:g~i,Q!IJlj, f§. PLP $~B"J~l~7'J 52 ~t. 
~ a17'1 7 rffi' 51n F "¥= t~ 11E s"J IR 5J'- ~~ n, ~ ~ ~~ s2 ~t s"J PLP $~*ff * :n & ti ·t1:!: 11J !JJ1J 5J'-tfr 
(Heteroscedastic Linear Discriminant Analysis, HLDA) €WfflrF"¥=fl~fflfl;fP~~ 
Wo 
[oonJ =, F#fl~iJl[tj 
[0078] F "¥=fl~ s"J iJII ti* ffl ~ ::k fl;,l ?l f~ it ,i ITIU, ~ ~ ffl JU -!l=J] ~ ~ ::k ft.¥! EM ;fP 
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Baum-Welch.¥!, 1W:%t ffl*5ltll~l~$PTxfl~ ~ EB;J,ic~FfJU~t~_,;_ w*B"J::f3'c~JzJ!r 
s"J iJI I ti r'nJ ~, mf € :%t ffl r J-J_ iJI I ti~ 1! ~ r,5J ~J: s"J ~ f5UJE it_,;_, J-J_ mf ~ ~J: trn IIX fl~$~ ~iJT J=ifr 

1m~s"Jf§,1~, o x1r*:ttsJJ s"J@ffl, a:ltttfF"¥=fl~iJ11tiat, ~t~$PTxfl~s"J;J,ic~~IIX s, ~ 
1-;J,ic~ftffl ~1-~ s 1-¥fil~r,5JiJrm5J\.s"J GMM fl~*~,~ j ;J,ic~s"J r,5J1Jr¥fil~W &*Jt::ct~ri 
r: 

M 

[0079] b_;(x) = Lc1mPjm(x) 

m=l 

M 

[0080] A~ LCjm =1, c. 2 0 pn 
m=l 

[0081] 
• 1 { 1 T -1 } . x = . ex -- x- . :E. x- . P;,J ) . ~ I I J; 2 P 2 ( µ ,,,) ;m ( µ ;m ) • 

(2 )' Du ,' . ., • 
TC ,_, pn 

[0082] M = 8 *~r,5J1Jr¥fil~~ §, X 7'1ff.i.-B-i't~V1B"Jt~fif$~, D T'Jt~{if B"J~l~, Cjm' µ jm 

;fP l: jm7'1~ j ;jjc~ B"J GMM fl~~~ m 1-r,5J 1Jr5J\. _,;_ B"JtXffi:' :l:)Jf1[ IP] _,;_;rritJJ, :n &~14 0 
[0083] - , i.-B- § fl~ iJI[ ti 
[0084] § §U_::l:Jfrt i.-B--MriJUJ1JJ=ifr ffl JU B"Ji.-B- § fl~t~::k~~7J\.ti!: n- 5G (n-gram) t;Eiti.-8- §fl~, 
ti!:~~i.iJJ ,$ s"J1-:n\Gttf.¥*~7'1~1-i.iJJl'§J~j~~B"J n-1 ~fr ~$-aJxttf.¥0 iJl[titP-ilffr n-gram i.-B­
§ fl~B"J1§'fjT'Jr:ctB"Jfl~][~& (Perplexity) : 

[0085] 

[0086] 

H = - Lim : log2 (P(wi,• .. , w K)) ~ _J_ :t log2 (P(wk I wH, wk_2 , .. ·, wk-N+!)) 
K-➔•>J K K k=i 

A~ W1, ... 'WKT'J~~ K 1-i.iJJ B"Ji.iJJFf JU' N T'Ji-8- § fl~ B"J5G~, *btSJl ~IIX iHT'J 2 0 
M~~k*~,mgffl~~~.$~Mffl][~&@~PT~~'~*~*gffl~ft~~k~ffi 
JEi.iJJ ,$ :lttff ':1§1Wi.i1JffJU~~ at' ~~1ffl~~r,5J B"J:Pfflf§ & 0 ~~jk i.-B- § fl~ s"JiJl[ti,tinu gJtti!:ffJ:tx1 
iJI[ ti~~~ 'tJJ-=f B"J ][~ &:luJ\ft o 
[oo87J 12..9, i.-B--Mr~~w 
[0088] ft~kF"¥=fl~;fPi.-B- § fl~ B"J'ti1.£ r, ~~w~ s"Jff:l;f l=iji.-g-7Mri,Q331J s"JJ!&][~;t§ 
*,Mmf][~~k7ffl?~~~offl~*1t~ffl*~M~~mffl~~m~~,EBBfil~m~ 
~~WrxxJMHt::f ::k, f.§.*1szSJl 1JJ1'!.tm::f#*ffl~r1JPtX~~~;J,ic~~f:9';: (WFST) B"J Viterbi ~~W12 
~, BPI l;J,~~ F "¥=, i-B- g fl~;fP 1st-Mr'=¥~ :lttff ~~J: s"J ff~, x1$\Jtr A s"Ji.-B--Mrf1§-1% PLP t~1iE$~ 
a~rxxJ~~:lttfi~~~~~,Mmf~~~it-~kfi~~~~.$~7'1fi~~m~~*o 
[ 0089] L :l£ i.-8--Mr iQ JJIJ J¥r. 7G ~ B"J F #fl~ ;f P i.-B- § fl~ :I:)] pJ * ffl § §U .± ¥frt B"J 3f iJ! I Jl HTK 
~:%t Kaldi tR: §UiJ[[ tiftr#~fit~*' ftntffi.-8--Mr~~wut' fJZ. rmi.fi/J ffl ~fitftf B"J F #;fPi.-8- § fl 
~, ~ttx1*~IUs"Jffl?i.-B--Mr:lttff PLP t~fiE$~1R:I!XtP~~wep-ar o ~~i.ifSJl, *1szsJl:n¥!Jl 
~ iJl[tiat i'§J ~lL ;E~;fPi.-B--MriQ331JJ!&i~1~'1:k:, H iQ!blJ$ r,5J s"Jt~ ,8 0 ;E~;fPi.-B--MriQ331j:l:)JfJZ. rm~ 
tiiJl[titri1~HjgJtpJ3'cn\G, 3crmbt~IU~ftmlmti-~, fiffl:nf.f.§. f~i.iE 7 %~i§ }~, B"Jic~tL ~ 
J~, *:ttsJJa ~*~*tJrnt, ~*~fff*5ltrw ~;J,ic~, ep ~*~tJL.:t1~tu~, i.-B--MriQ!b1JJ¥r.5G, F~ 
iQ331JJ¥r. 5G, {1§ }~!,~fitJ¥r. 5G:l:)]l'J9T ~, x ~ i.-B--Mr*~• 5G~at *~ffl? s"Ji.-B--Mrf1§-1%¥11Ut ~ ~~, mf 
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itfl~$8~~~';% d>, ::k::k11~ 7 ~~~111§$80 
[0090] ~j_tp)r:)£' * 'it SJl tR:1~ B"J ~ T F ~iQ!biJ;fO i-B--MriQ!blJ * ff 1-'tit 1t ~ f,fil i-B--Mr ~~ WI B"J ~ 
f§il.:1J1!, ~~~$ft~f_fil/;ltr*tJL;J,ic~at, ffl? H~i3t~1l;},f "hello ~f,fil" J!rrB"J~~WUiJJ, ~f,fil 
tJL gJt -ar ~ ~ f§il.][ ~ :rf tJL ft iL ep ~ ~ § cJi i>~ s"J ~ *_mt:orniL * 'it sJl s"J ~ f§il. :n1t~ -ar @ffl 
r ~f,filtJLs"J ffl? 1-'t1t1t § i}Ji-8-i'tf:9;:'Ef, ~at-aritttt11:IUiiffl B"J DSP r,5Jj!/;l):ll~~~Jt _tg 
ff, ~~ri£@fflr~~~%fl5i'§*~Yi~o 
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1 2 ffl ,PW,,! 
/~ 

11 

Ji.lGJJJ 
·~tfiJUJLl 

12 13 

3 .,J 2 
~~-~ 

1!11 

!!I 2 

fflPi-3?.~MiP] 

3 
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Abstract: 

CNi 05575395 A 

VOICE WAKE-UP METHOD AND APPARATUS, TERMINAL, AND 
PROCESSING METHOD THEREOF 

ffi~~M~~&~I,~~&~~~~~ 

The invention discloses a voice wake-up method and apparatus, a terminal, and a 
processing method thereof. The voice wake-up method comprises: a wake-up word voice 
signal sent out by a terminal user is collected and a wake-up word identification result and a 
vocal print feature of the wake-up word voice signal are obtained and stored; when a 
terminal is in a sleep state, a voice signal inputted externally is detected; a voice 
identification result and a vocal print feature of the voice signal are obtained; the voice 
identification result and the stored wake-up word identification result as well as a matching 
result of the vocal print feature and the stored vocal print feature are obtained; and 
according to the matching result, whether the terminal needs to be woken up is determined; 
and if so, the terminal is woken up. With the method, technical problems of low user wake­
up rate, high wrong wake-up rate, and poor user experience according to the existing voice 
wake-up technology are solved. 

Abstract: 

*~~0*7-#ffi~~M~~&~I,~~&~ 
~~~~.*~~~m~~M~~~M: *~~~ 
mP~ffi~~M~m~m%, ~~m~~M~m~ 
m%~~M~m~~*~~~~fil*~~; am~ 
~~~~~~~~~. ~m*~•A~m~m%: 
~~m~m~m%~m~m~~*~~~~fil: ~ 
~m~m~m~~*~~~~~M~m~~*' ~ 
&m~~~~fil~~~~~~~fil~~re~*; ~ 
wm~~re~*~~~~m~~Mm~~~. ~ 
~. ~~Mm~~~; *~~~m~~M~~~~ 

The present invention discloses a method and 
apparatus for voice, terminal and processing 
method to wake up. Voice wake-up method of the 
present invention includes: a wake-word speech 
signal acquisition end-user issue, get the wake-up 
wake-up word recognition results voiceprint 
characteristic word speech signals and stored; the 
terminal is in a dormant state, the detection and 
external input speech signal; acquiring the speech 
recognition result voiceprint characteristics of the 
speech signal; obtaining the wake-up word speech 

file:///C:/pdf/N048471090US04/MTCN105575395.htm 1/30 
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M~~~ms~Mtt*~a~mP~M**'~~ 
~i $ r,3J lJ-Rffl? 1*~iL& s{] tt* i'J:iJ ~ o 

Claims: 

1.-#ms~M~~. ~~fila~. ~m~~w 
#I: 

*~~~mP~ffi~~M~msm%, ~~m~~ 
M~msm%~~M~m~~*~F~~fil#~ 
1i1; 

am~~~~~~~~~~. ~m*~•A~ms 
11§%; 

~~m~msm~~*~~~~~M~m~~*' 
lJ-R,rJr~F~t~tiE~~ 1i1B{]F~t~tiEs{][cJfcfa*: 

~wm~~re~*~~~~m~~Mm~~~. ~ 
~' IJ!Ll Pffi:~i?Jr~f1ft1ffl 0 

~~m~msm%~~m~~~m%~*· ~~. 
~~m~msm%~ffism~~*~F~~filo 
3.~~~~*2m~~~~. ~~fila~. m~~~ 
?Jr~i-as1§ % ~ ~ii~ t»! ~ 11§ % ~ * s{] w #I~ 1§ = 

~m~mPms~w~m~~~~F~ffl*~~~ 
Jls{]~~PiFtl~filff ~We: 

~w~re~*~~m~msm%~~m~~~m% 
~*o 
4.~~~~*3m~~~~. ~~fila~. m~~m 
~mPms~ffl~m~~~~F~ffl*~~~I~ 
~~Pi Ftl~filff ~ We s{]W #l~tr5: 

file:///C:/pdf/N048471090US04/MTCN105575395.htm 
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recognition result of the recognition result and 
storage, as well as matches the voiceprint and 
voiceprint stored; according to the match results to 
determine whether the need to wake up the 
terminal, and if so, to wake the terminal; the voice 
of the present invention is a wake-up method can 
solve the prior art existing user voice wake wake 
low error rate and wake poor user experience 
technical problems. 

1 A speech wake method comprising the steps of: 
acquisition wake-word speech signals sent by the 
end-user, access to the wake-up wake-up word 
recognition results voiceprint characteristic word 
speech signals and storing; 

In the terminal is in a dormant state, detection and 
external input speech signal; 

Being the speech signal a speech recognition 
result voiceprint feature; 

Get the wake-up word speech recognition result of 
the recognition result and storage, as well as 
matches the voiceprint and voiceprint 
characteristic features stored; 

Before 

2. The method of claim 1 or claim 2, characterized 
in that, after the detection of the external input 
speech signal, the speech recognition result to 
obtain the speech signal and a voiceprint 
characteristic, further They include: 

Analyzing the voice signal meets a preset signal 
requirements, if, in the speech signal to obtain 
speech recognition results and a voiceprint 
characteristic. 

3 The method as claimed in claim 2, characterized 
in that the determination whether the speech 
signal is a signal meets a preset requirement 
comprises: of the speech signal is processed to 
obtain user data and voice background noise data; 

2/30 
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~m~mPms~w~m~~I~~~~Fffi~* 
ffl21Wc1i¥Llffi-!21Wc7t {1[; 

~m~~~~F~ffl~m~~I~~~~Fffi~fil 
ff !21Wc1i¥Llffi=!21Wc7t {1[; 

m~~w121re~*~~m~msm%~~m~~~ 
{§ % ~ * s{] iv #lH~H§: 

*m~~*m•~~m~m-121re7tm~m~m= 
!21Wc)t{gfilffit•1~¥Ll ?Jr~iBs{8%B{]!21Wc7t{R; 

Patent Order MT 

the user data and voice data of the background 
noise and background noise models are preset to 
match; determine whether the speech signal 
according to the matching result satisfies preset 
signal requirements. 

4. The method as claimed in claim 3, 
characterized in that said voice data to said user 
data and said background noise and background 
noise models are preset to match steps include: 
the user voice data and background noise model 
of the pre-match points to get the first matching 
value; ~~m~msm%~!21re7tm~~*r~~~m. 

~~. ~~~m~~~m%~*· ~~. ~~~~ ii~t»!~{§%~*
0 

The data of the background noise and background 
noise model of the pre-match match points to 
obtain a second value; 

~m~msm%~msm~~*~m~~~~ms 
~M~m~~*121re~~. Hm~msm%~F~ 
~fil~m~~~~ms~M~F~~fil121re~~ 
at, IJ!Ll*Ll~rm~Pffi:~i,rJr~f1ft™ o 

6. ~oi-X-fLl ~ *2-41f-:r,m,rJr~ s{]1J~t, ~t~{iftE r, 
m~~~m~msm%~~m~~~m%~*~iv 
#f'§t§: 

$~s~~~B~~m-~•~~Mm, m~m­
tt•~,u~,rJr~i-as1§ %~~ii~t»!~{8%~*: 

m~~~m~msm%~msm~~*~F~~fil 
s{] iv #J'§ 1i = 

~m~m-~•~~~~~~. m~m-~•~~ 
~i,rJr~$i'tst»!~:EJ.B ~ s{]ffi=tt•~; 

m~m=~•~~~m~msm%~msm~~* 
l□F~t~tiE: 

m~~~m~msm~~*~~~~~M~m~~ 
*' ~&m~F~~fil~~~~F~~fil~121re~ 
* s{] iv #J'§ 1i = 

m~m=~•~~~m~msm~~*~~~~~ 
M~m~~*' ~&m~F~~fil~~~~F~~ 
1iE s{] 121 Wcfa *; 

m~~wm~121re~*~~~~m~~Mm~~ 
ft]ffl, ~~. IJ!LlPffi:~i?Jr~f1 ft]fflB{]iv#f'§t§: 

file:///C:/pdf/N048471090US04/MTCN105575395.htm 

With the default value of the first matching 
algorithm score and the second match scores 
were calculated match score of the speech signal; 
match score is determined whether the speech 
signal is greater than a preset threshold, if it is 
determined to meet the requirements of a preset 
signal, and if not, it is determined that the signal 
does not meet the preset requirements. 

Methods 

5 as claimed in claim any one of claims 1-4, 
characterized in that the said matching results 
according to the procedure judges whether the 
wake-up terminal comprising: 

When the speech recognition result of the speech 
signal with the stored wakeup word speech 
recognition result of the match is successful, and 
the voiceprint of the speech signal stored speech 
wakeup word voiceprint match is found, 
determination need to wake up the terminal. 

6 The method as claimed in one any of claim 2-4, 
wherein said determining step includes the 
required preset signal of said speech signal 
meets: 

After the first multi-core audio processor core unit 
wakes up, the first nuclear unit judges that the 
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?!rJ£1Wt=tt•5GitHJJ5?JrJ£!21Wcfa5ltfLlWr'Ak~Hm~P3( speech signal meets the preset signal 
~i?JrJ£f1ft1ffl, i'f'Ak, IJ!Ll ,rJr;£Jt=tt•JGP3(~i?JrJ£f1 requirements; 
.>.W 
!lmf 0 

Get the voiceprint features speech recognition 
result of the speech signal comprises: 

3,rJrj£ffi-tt•5G*LlWr19~at, ,rJrj£ffi-tt•5G:itt When the first nuclear unit is judged to be the first 
A 1*§~~~; nuclear unit of the multi-core audio processor in 

the wake of a second nuclear unit; 

The second nuclear unit acquired by the speech 

3 ,rJr;£ffi.=tt•5G*LlWr19~at, ,rJr;£ffi.=tt•5G:itt recognition result of the speech signal voiceprint 
A 1*§~~~ 

0 
feature; 

a.~~~~*smJ£~~~. ~~filar, mJ£ffi= 
ft. JG P3( ~i?JrJ£ f1 ft]ffl B{J iv #f '§ tr5: 

mJ£m=~•5G~*~Wr•#~MmJ£~~~~r 
1*§~~~ s{] ±~:fJ.~ 0 

s.-#~~~~~~. ~~filar, iQ,ffl~~:W 
#I: 

-fLl ffl i-X-fLl ~ * 1-s1f-:r,m,rJrJ£ s{] i-as P3( ~i ~~tP3( ~i 
?!rJ£f1ft1ffl: 

mJ£~~a~M~m, ~wmJ£msm%~msm 
JIU fa* 1JtAi x-t ms{] t»! -w: ~11: o 

1 O.~□i-X,fLl~*9,rJrJ£B{]~~!, ~t~{iEftr, ,rJr;£P3( 
~i,rJrJ£f1ft1ffiB{]:W#f '§t§: 

~wmJ£msm%~m~~*~~~-w:~~~~M 
~ 1$r$1tf:P3(~i?JrJ£f1ft1ffl; 

Get the wake of the speech recognition result of 
the word recognition result is stored, and the 
matching results of the step of the voiceprint 
stored voiceprint features include: 

The second nuclear unit acquires wake word 
recognition result of the speech recognition result 
and storage, as well as matches the voiceprint 
characteristic with the stored voiceprint said; 

According to the result of the match is determined 
whether the terminal needs to wake up, if the step 
of the terminal include wake-up: 

The second nuclear unit is required to wake the 
terminal according to the matching result of the 
determination, if so, the second nuclear unit to 
wake the terminal. 

7 The method as claimed in claim 6, characterized 
,rJrJ£i-as18%B{]i-asi9'JJiJfa*tAfft»!W:B{]~1tB{]:W in that, further comprising: 
#f'§t§: 

When the first core unit judgment is NO, the first 
nuclear unit goes to sleep; and / or ~fflmJ£~M~Wr$#~~~~ff~$~~W:~ 

1t 0 

When the second nuclear unit judgment is NO, the 
11.-;f~i-frsP3(~i~IL ~t~1iEftr, '§t§: *Tffl second nuclear unit into hibernation. 

*,~mm*,ffi-~~m*,ffi=~~m*,ffi 
-,uWrtl*l□ P3(~itl*; 

mJ£~mm*mramJ£~~~r~~~~~.~ 
1JJ1~ ~r JHtu As{] i-as1§ % ; 

mJ£m-~~ffi*fflr~~mJ£msm%~msm 
JJiJ fa *l□ F1 fix. t~1iE: 

file:///C:/pdf/N048471090US04/MTCN105575395.htm 

The second nuclear unit sends an interrupt event 
to wake the dormant terminal in the main 
processor. 
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?frJ£1ft=~f!ltMt:tR:ffl r~JlR?frJ£i-asi9'JJiJ fa *151¥ 9 A terminal processing method, characterized by 
1i1B{]P3(~iiA]i,QJJIJfa*, lJ-&?frJ£JB~*HiE151¥1i1B{] comprising the steps of: 
F ~ *HiE s{] 121 Wcfa *; 

mJ£m-~~ffi:tR:fflr~WmJ£121re~*~~~~ 
tm ~ P3( ~i ?fr;£ f1 ft]ffl ; 

mJ£~Mffi:tR:ffl-t-amJ£m-~~m:tR:~~~~ 
St, P3(~i?frJ£f1ft1ffl o 

12.~Dt2:riJ~;jt11,rfrJ£B{]~JI, ~*HiEftr, ~g 
1§: ffi=*Ll~tl:tR:: 

mJ£m=~~m:tR:m-t-a~mm:tR:~m*~•A~ 
msm%zFo, mJ£ffi-~llRffi:tR:~llRmJ£msm 
%~msm~~*~F~~filz~, ~~mJ£ms 
11§ % ~ ~ii JE t»! W:11§ %~ *: 

mJ£ffi-~llRffi:tR:ffl-t-amJ£m=~~m:tR:~~~ 
~~. ~llRmJ£msm%~msm~~*~F~~ 
1iEo 

13.~Dt2:riJ~;jt12,rfrJ£B{]~JI, ~*HiEftr, ,rfr;£ 
ffi=*Ll~tl:tR:ffl r: 

~mJ£mPms~w~mJ£~~~JB~ffl*~15~ 
11 s,g ~~Pf F 11 ~*ff 121 We; 

~w121re~*~~mJ£msm%~~mJE~W:m% 
~*o 

14. ~Dt2:riJ ~ ;jt 12~ 13,rfr;£ s{]~JI, ~*HiE ft r, 
mJ£ffi-~llRffi:tR:, m=~llRffi:tR:,mJ£m-~~ 
ffi:tR:~mJ£~Mffi:tR:~~a$~s~~~B~ffi= 
~-~~; mJ£m=~~m:tR:~~amJ£$~s~ 
~:EJ.ff s{]ffi-;J;t• ~ ~: 

mJ£ffi-~llRffi:tR:ffl-t-amJ£m=~•~~Mz 
Fo, ~llRmJ£msm%~msm~~*~F~~ 
1iEo 

15.~Dt2:riJ~;jt11-131f-:r,m,rfrJ£B{]~JI, ~*HiEft 
r, mJ£m-~~ffi:tR:fflr~mJ£msm%~ms 
m~~*15mJ£1¥~~ms~M~m~~*121re~ 
~. HmJ£msm%~JB~~fil15mJ£1¥~~ms 
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Voice wake use claims 1-5 method according to 
any one of the wake-up terminal; 

After the wake-up terminal, perform the 
corresponding operation according to preset voice 
recognition result of the speech signal. 

10 The method as claimed in claim 9, 
characterized in that said terminal comprises the 
step of wake-up: generated based on the 
recognition result of the speech signal preset type 
of wake-up interrupt events to wake the terminal; 

The default action steps speech recognition result 
of the speech signal include: type of interrupt 
event to perform the corresponding operation 
according to the preset wake. 

11 A speech wake apparatus, characterized in 
that, comprising: a sampling module, a detection 
module, a first acquisition module, a second 
acquisition module, and a first judgment module 
wakeup module; 

The sampling module is used to wake-word 
speech signal acquisition end-user issue, get the 
wake-up wake-up word recognition results 
voiceprint characteristic word speech signals and 
storing; 

The detection module for the terminal is in a 
dormant state, the detection of the external input 
speech signal; 

The second acquisition module for acquiring the 
speech recognition result wakeup word recognition 
result and storage, as well as matches the 
voiceprint and voiceprint stored; 

The first module is used for judging according to 
the matching results to determine whether to wake 
the terminal; in the wake of the first judging 
module for judging module is YES, the wake-up 
terminal. 
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12 apparatus as claimed in claim 11, characterized 
16.~t~f1ft1ffl, ~*HiEi=Er, '§tis: ~:fJ.tl:tR:l□ iz□ tX by further comprising: a second judging module; 
-fLl~*11-131f~ :i:,mJ1Jr~s{]it1rsP~~i~li'.: 

m~~~m:tR:m-t-am~ms~M~I~Mm~~ 
~~m. ~wm~msm%~msm~~*~ff~ 
$ s{] f»H9Ji1t o 

17. -tz□ tx-fu ~ * 1 GJ1Jr~f1ft™, ~*HiE a r, J1Jr~m 
s~M~I~~Mffi:tR:fflr~wm~msm%~m 
~~*~~~~~~~~M~~-#~Mm~~ 
.>.W 
!ljfij; 

m~~~m:tR:mr~wm~~M~~-#~~~~ 
ffx1 $s{]fJ!~~1t o 
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Before After 

in the second determining module for external 
detection module input speech signal, the first 
acquisition module acquiring the speech 
recognition result of the speech signal and a 
voiceprint characteristic, judging whether the 
speech signal satisfies preset signal requirements; 
the first module for obtaining said second 
determination means determines YES, obtaining a 
speech recognition result of the speech signal and 
a voiceprint characteristic. 

13 The device of claim 12, characterized in that 
said second judging module for: of the speech 
signal is processed to obtain user data and voice 
background noise data; the user data and voice 
data of the background noise and background 
noise models are preset to match; determine 
whether the speech signal according to the 
matching result satisfies preset signal 
requirements. 

14. Apparatus as claimed in claim 12 or 13, 
characterized in that said first acquisition module, 
a second acquisition module, the judging module 
and the first module wakeup integrated multi-core 
audio processor of the second nuclear unit; the 
second judgment module integrated in the multi­
core audio processor's first core units; 

The second determination module is used after 
the first wake-up core unit, it determines whether 
the speech signal is a signal complies with the 
preset requirement, and if so, waking the second 
core means; 

The first acquisition module for, after said second 
core means wake, the speech signal to obtain a 
speech recognition result and a voiceprint 
characteristic. 

15. Apparatus according to any one of claim 11-
13, wherein said first determining module is used 
for the speech recognition result when the speech 
signal and wake word stored speech recognition 
result matches, and the voiceprint of the speech 
signal stored speech wakeup word voiceprint 
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ffis~M~~&~I,~~&~~~~~ 

tt;t@i ±i 

*~~w&msm~tt*~~. ft~W&-#ms 
Pffi:~i~~t&~I' f1ft1ffl &~~:fJ.~~* 0 

msa~m~~~s~••~ar•¾~~~mm 
~. ®*~~~~~~-#¾~r~ffitiffl·A~ 
ffi~•A~~. ~mti~~m. ~~~~~~~~ 
~ts{]~~~r~;J;Jlffl? o 

ffiffis~Mtt*~ffl?M~~~~~~ffisffi~~ 
~~mm*T~m. ~M~~a*~a*~#~ 
M, ~~#~fia~m~~m~~~m. ~~fil~ 
~ at~±-tMfY5(fLlffl? s{]i-as:t~~. i-as51 tfm~­
~m~~fi~~~. ~m~~~~~*A~~~m 
~~~~~. ~~ms~Mtt*~mm~~;m~ 
#~~~o §~ffistt*am~a*mm~a~• 
•~~~~~~~tt. ~~~tt~m~;m~. ~ 
~~*~mP~m~~~~mstt$ntt. m~§ 
~~r~~rmsm~~~~~M~~$~*m~ 
~~~~~#~-~M~~~m~~~fi~~#~ 
iB. ,8 itr Pffi: ~i o 
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match is successful, it is determined that the 
terminal needs to wake up. 

16 A terminal, characterized by comprising: a 
speech according to any one of the processing 
modules 11-13 and a wake-up apparatus as 
claimed in claim; 

After the processing module for the voice wake 
wake the terminal apparatus, performs the 
corresponding operation according to the preset 
speech recognition result of the speech signal. 

17. The terminal as claimed in claim 16, wherein 
said speech wake-up means for generating a 
wake-up module wakeup preset type of the 
identification result of the speech signal interrupt 
event wake the terminal; 

The processing module is used to perform the 
type of interrupt events corresponding operation 
according to the preset wake. 

Voice wake-up method and apparatus, terminal 
and approach 

FIELD 

The present invention relates to the field of speech 
recognition technology, particularly to a method 
and apparatus for voice wake, terminal and 
processing methods. 

BACKGROUND voice in mobile terminals has not 
only exist in a separate program applications, and 
slowly began to add as an independent input 
finger touch input, without touching the phone, 
remote control and more intelligent and friendly 
service to mobile phone users. 

The Voice wake-up technology to provide users 
with complete hands-free voice commands remote 
control handset provides premise wake wake 
mainstream technology software, but the software 
running on premise phone system startup, is 
guaranteed to receive the user's voice commands 
anytime, anywhere voice engine needs to run in 
the background and has been listening, mobile 
phone system will not enter standby power-saving 
sleep state, these wake-up voice application 
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~~tt*A~~~~afil, §~B~ffi~ms*~ 
~~Mtt*· a~m~~~~rmm*~~~~~ 
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~i}Jfilff~l1tf:5¥□ $x1tf:~1t o 

~~r~~tt*~ffis*~~~M~~~. 9-~~ 
m~~~~M~. ~ttmsm~~~~~I~~~ 
M~~F~ffi~oA~~~~ffis*~~~M~~ 
s{] ~ JJiii 1J~t , '§ 1i ~□ r = 

)R *u - ® * ftUi s{] "m~ PffiJ1iil ir\'J,, F s ¥¥ 4 ill ff >lt:ri. 
5f□ AffF~t~{iE;bg:iJII l□ tJVlRo 

~~ ~Jc it 1ii 1fri ffi s{]" ~ ~ s{] Pffi: ~iil ir\'J "F st~tiE t»!I a 
~lffl*~Jt~ 0 

~fflffl?~~-A~Fs~%~~tt~~~Fs~ 
1iEfilff b~x1 o 

~*~~tt~s~~~~~-~~~h~~. ff~ 
W*~tt~~~F~ffi~a•¾ffl?~~~ffl~~ 
~lJ-r1J:iJ~= 

1,ffl?~~~~F7J~&#ttfilfil*r~fflffi* 
w~ttm~~film~~Im~~. m~mP~M* 
*o~*W*;~~~~~Aff~fil~--. ~ 
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technology for power consumption unusually 
strong. Speech technology currently in the market 
not only in technology application taking into 
account the functional-friendliness, but also 
concerned about the mobile phone power 
consumption, and to ask for too much is not the 
voice of the user to bother, so now most of the 
manufacturers wake up programs for speech 
recognition system use hibernation wakeup 
hardware keys or cell phone system is running 
software button clicks wake. 

With the continuous improvement of technical 
personnel, has now appeared speech Low-power 
wake-up technology, the application of low-power 
sleep state in the mobile phone chip for direct use 
voice commands to wake the phone operating 
system, without requiring the user to manually 
operate the hardware and software. 

However, the prior art voice low-power wake-up 
function, you can only use a fixed wake-word 
speech model generated by this preset fixed 
wake-acoustic model of the word. Specifically, 
existing voice low-power wake-up implementation 
functions, including the following: 

Record number of large-volume "Selected wake 
word" crowd sound sample processing and 
acoustic features training and extraction. 

~~~1~B{]1~?!.taE~, m ~i~Pffi:~i$r\3'io ~i~Pffi:~i The statistics estimated from a "fixed wake-up 
at%LPffi:~iil. m~ffl? '2El1Jto word" sound characteristics preset in the phone 

system. 
3, rnr P- ~~~ttr~r$5t)RfffLl s{]"~~s{]Pffi:~iilir\'J"* 
Pffi: ~iil f1 ft]ffl , ffl ? ~ ~~ 

~~~~~M~. ~~m~mP~tt~~m*· ~ 
1~ 7 m P 1*~~ 0 

~~. ~~tt*m~~~7-~~~~~r~ms 
~M. ~~~ftffl?~M$*,~~M$r\3'ilJ-&ffl 
P1*~~&s{]tt*~r'J:iJ~o 

*~~~M~~~~tt*~~~. m*-#ms~ 
~i1J~t&~I, f1ft1ffl& ~~:f_11J~t, ~~ttt~l*JJifi~ 
ffis~Mtt*~ft~ffl?~M$*,~~M$r'i3'JlJ­
& fflP1*~~&s{]tt*r'J:iJ~o 

The sound waveform individual user input and 
generate sound statistical characteristics for 
comparison. due to the low power performance 
audio chip arithmetic processing capacity is 
limited, the sample population statistics generated 
acoustic model will be in a separate individual 
users use the following questions: 

1, the user's individual sound pattern difference is 
far below or above sampling statistical models 
feature extraction confidence interval, causing the 
user to wake low. If the sample size is too small or 
too simple or population characteristics, for 
example, all Mandarin, all adults, will result in 
sound Some specific groups, such as the voices of 
children, the elderly fail to wake up. 

~M~~~tt*~~. *~~m*-#ms~M1J 
'+ ,¢;J +:i:-h ----c i1c. r1lf:s 2, in noisy environments generate complex noise 
h::.' t::'.:!,1P ;;1,0 I. cY'J;J<: environment sampling statistical model similar 

likelihood curve, causing waking up rate. When 
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*~Jtft1ffiffl?btt±:IB{]P3(~iiA]i-as18%, ~JlR,rfr;£P3( should wake wake chaos, causing the user 
~i iA] i-e'rsi§ % s,g P3(~i iA] i9'JJIJ fa 5ltto F1 ~t~{iE:#1¥ problems. 
1i1; 

3, since the only pre-recorded "fixed wake-up 
ft?!rJ£f1ft1ffl~r1*§~~~r, t}JJl~~rJ'HtuAB{]i-as word" by manufacturers to wake up the terminal, 

the user can not 

~llRmJ£msm~~*~1'¥~~~M~m~~*' 
~R?!rJ£JB~t~{iE~1¥ 1i1B{]JB~t~{iEB{]!21Wcfa*; 

~wmJ£121re~*~~~~m~~MmJ£~~. ~ 
~' IJ!Ll P3(~i?JrJ£f1ft1ffl 0 

fil-W~, mJ£~~a~m*~•A~msm%~ 
m, ~llRmJ£msm%~msm~~*~F~~fil 
~~. ~~m= ~~mJ£msm%~~m~~~m 
%~*' ~~. ~llRmJ£msm%~msm~~* 
5f□ JB~t~{iL 

fil-W~, mJ£~~mJ£msm%~~m~~~m 
%~*s{]W#l~t§: 

~mJ£mPms~w~mJ£~~~JB~ffl*~~~ 
Jls,g~~PiJBtl~filff 121Wc: 

~w121re~*~~mJ£msm%~~m~~~m% 
~*o 

Custom enough wake-up word, can not meet the 
needs of individual users, reducing the user 
experience. 

Thus, although the prior art to achieve a certain 
power wake-up voice control, but there are a 
wake-up users is low, error rate, and wake up poor 
user experience technical problems. 

Summary 

The main technical problem to be solved by the 
present invention is to provide a method and 
apparatus for voice, terminal and approach wake, 
can solve the existing user voice technology exists 
wake wake low error rate and wake poor user 
experience technical problems. 

To solve the above technical problem, the present 
invention provides a method for wake-up speech, 
comprising the steps of: acquisition wake-word 
speech signals sent by the end-user, access to the 
wake-up wake-up word recognition results 
voiceprint characteristic word speech signals and 
storing; 

In the terminal is in a dormant state, detection and 
fil-W±-fu, ?!rJ£~~?JrJ£ffl?i-frs~1li55¥□?!rJ£~~Pf external input speech signal; 
F~ffl*~~~11~~~~Fffi~fil1T121re~w• 
~tr5: Being the speech signal a speech recognition 

~mJ£mPms~w~mJ£~1r.~~~~F1ffi~* 
ffl21Wc1i¥Llffi-!21Wc* 11[; 

~mJ£~~~F~w~mJ£~1r.~~~~Fffi~* 
ffl21Wc1i¥Llffi=!21Wc* 11[; 

result voiceprint feature; 

Get the wake-up word speech recognition result of 
the recognition result and storage, as well as 
matches the voiceprint and voiceprint 
characteristic features stored; 

,rJrJ£tlHJJ5121Wcfa**Ll~?JrJ£i-as1§%~~ii~t»!~ According to the matching results to determine 
i§%~*B{]W#l~tr5: whether the need to wake up the terminal, and if 

so, to wake the terminal. 

*ffl~~*m•~~mJ£m-121re*m~mJ£m= 
121Wc*1ifilffit•1i¥Ll ?!rJ£i-as18%B{]!21Wc*11: 

~~mJ£msm%~121re*ffi~~*r~~~ffi, 
~~. ~~~m~~~m%~*· ~~. ~~~~ 
ii~f»!~18%~*0 
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Before 

Further, after detecting the speech signal the 
method of input, the speech recognition result to 
obtain a voiceprint characteristic of the speech 
signal, further comprising: determining whether the 
voice signal meets the requirements of a preset 
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:Jtt-iv±-fu, ,rJrJ£itHJJ5,rJrJ£!21Wcfa5ltfLll$r'Ak~Hm~P3( signal, and if so, Get the speech signal a speech 
~i?JrJ£f1ft1ffiB{]iv#f'§tis: recognition result voiceprint features. 

~mJ£msm%~msm~~*~mJ£~~~ms 
~M~m~~*121re~~. HmJ£msm%~~~ 
~fil~mJ£~~~ms~M~~~~fil121re~~ 
at, IJ!Ll*Ll5Erm~P3(~i,rJrJ£f1ft™ o 

:Jtt-iv~, mJ£~WrmJ£msm%'Ak~m~~~m 
%~*B{]iv#f'§tis: 

$~s~~~B~~m-~•~~Mm, mJ£m­
tt • ~,u WT ,rJrJ£i-as1§ % 'Ak ~ii~ t»! ~1§ %~ *; 

mJ£~~mJ£msm%~msm~~*~~~~fil 
s,g iv #J'§ tis= 

~mJ£m-~•~~Wr~'Ak~, mJ£m-~•~~ 
~i,rJrJ£$i'tst»!~:EJ.B ~ s{]ffi=tt•~; 

mJ£ffi=~•~~~mJ£msm~~*~~~~~ 
M~m~~*' ~&mJ£~~~fil~~~~~~~ 
1iE s{] 121 Wcfa *; 

mJ£~WmJ£121re~*~Wr'Ak~m~~MmJ£~ 
ft]ffl, ~'Ak, IJ!ijP3(~i?JrJ£f1 ft]fflB{]iv#f'§tis: 

mJ£m=~•~~wmJ£121re~*~Wr'Ak~m~~ 
MmJ£~~. ~'Ak, ~mJ£m=~•~~MmJ£~ 
.>.W 
!lmf 0 

:Jtt-iv±-fu, ?!rJ£7J~!~'§tis: 

~mJ£m-~•~~Wr~~~. mJ£m-~•~* 
A1*§~~~; 

l□!~ 

~mJ£m=~•~~Wr~~~. mJ£m=~•~* 
A1*§~~~0 

Furthermore, the judgment of the speech signal 
meets the requirements of preset signal 
comprises: of the speech signal is processed to 
obtain user data and voice background noise data; 
the user data and voice data of the background 
noise and background noise models are preset to 
match; determine whether the speech signal 
according to the matching result satisfies preset 
signal requirements. 

Step 

Further, the voice data and the user data of the 
background noise, respectively preset to match 
the background noise model include: the user 
voice data and background noise model of the 
pre-match points to get the first matching value; 

According to the matching results to determine 
whether the speech signal meets a preset signal 
required steps include: 

With the default value of the first matching 
algorithm score and the second match scores 
were calculated match score of the speech signal; 
match score is determined whether the speech 
signal is greater than a preset threshold, if it is 
determined to meet the requirements of a preset 
signal, and if not, it is determined that the signal 
does not meet the preset requirements . 

Furthermore, according to the results to determine 
whether the steps need to wake up the terminal 
includes the matching: 

When the speech recognition result of the speech 
signal with the stored wakeup word speech 
recognition result of the match is successful, and 
the voiceprint of the speech signal stored speech 
wakeup word voiceprint match is found, 
determination need to wake up the terminal. 

:Jtt-iv±-fu, ,rJrJ£ffi=tt•~P3(~i?JrJ£f1ft1ffiB{]iv#f'§ Furthermore, the judgment of the speech signal 
tis: meets the requirements of preset signal 

comprises: 

mJ£m=~•~~*~Wr•#~MmJ£~~~~~ 
1*§~~~ s,g ±~:fJ.B 0 
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After the first multi-core audio processor core unit 
wakes up, the first nuclear unit determines 
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fql;tf197t~lR:LJ£Btfi*fJ:iJ~, *btSJlilitJH~7- whether the speech signal is preset to meet the 
;f~f1ft1ffl~:fJ.1J~!, '§tis ~!Jr iv#I: signaling requirements; 

liJffl __t;£iwn:r,m ~{f-:r,m,rfrJ£B{]i-frsP3(~i7J~!P3(~i Get the voiceprint features speech recognition 
?frJ£f1ft1ffl; result of the speech signal comprises: 

,rfrJ£f1ft1ffiftP3(~izFo, :tlHJJ5,rfr;£i-as1§%B{]i-asiR When the first nuclear unit is judged to be the first 
JJiJfeL~IHJtA"fx1 filZB{]fJ!1ll ~11' 

0 
nuclear unit of the multi-core audio processor in 
the wake of a second nuclear unit; 

The second nuclear unit acquired by the speech 
1lztli5?frJ£i-as18%B{]i,QJJiJfa*r:'t.t»!1ll~~B{]P3(~i recognition result of the speech signal voiceprint 
~ Wr$1tf:P3(~i?frJ£f1 ft]ffl; feature; 

mJ£msm%~msm~~*~fi~1ll~~~~iv 
#f'§tis: 

~fflmJ£~M~Wr$#~~~~fi~$~~1ll~ 
11' 0 

fq!W197M~__t;£~tt*~~. *bt~~m*7-
#ffis~M~I, '§ffl: *Wffi*,~mffi*,ffi 
-~~ffi*,ffi=~~ffi*,ffi-~Wrffi*~~M 
;tt *; 

Get the wake of the speech recognition result of 
the word recognition result is stored, and the 
matching results of the step of the voiceprint 
stored voiceprint features include: 

The second nuclear unit acquires wake word 
recognition result of the speech recognition result 
and storage, as well as matches the voiceprint 
characteristic with the stored voiceprint said; 

According to the result of the match is determined 
whether the terminal needs to wake up, if the step 

?frJ£*1¥1l*ffl -f"*j[J1ft1fflffl? btt±:1 B{]P3(~iiA)i-frs of the terminal include wake-up: 
m%, ~~mJ£~M~msm%~~M~m~~* 
5¥□ F1 ~ t~ 1-iE :# 1¥ 1i1 : 

mJ£~mm*m-t-amJ£~~~r~~~~r.~ 
1Jll~~rJHtuAB{]i-as1§ % : 

The second nuclear unit is required to wake the 
terminal according to the matching result of the 
determination, if so, the second nuclear unit to 
wake the terminal. 

,rfr;£ffi-~~1l*ffl r~~?frJ£i-as18 % s{]i-asiR Further, the method further comprises: 
:1JiJfa*l□ F1~t~1iE: 

When the first core unit judgment is NO, the first 
,rfrJ£ffi=~~1l*ffl r~~?frJ£i-asi9'JJiJfa*--'=51¥ nuclear unit goes to sleep; and/ or 
1i1 s,g P3( ~i iA] iR JIU fa* , lJ-R ,rfrJ£ F ~ t~ 1iE --'=51'¥ 1i1 s,g 
F1~t~1iEB{]!Z1Wcfa*; When the second nuclear unit judgment is NO, the 

second nuclear unit into hibernation. 

mJ£ffi-~Wrffi*fflr~WmJ£1I1re~*~Wr~~ 
tm ~ P3( ~i ?fr;£ f1 ft]ffl ; 

mJ£~Mffi*fflramJ£ffi-~Wrffi*~Wr19~ 
at, P3(~i?frJ£f1ft1ffl o 

fil-iv~, mJ£~I~'§ffl: ffi=~Wrffi*: 

mJ£m=~Wrffi*fflra~mm*~m*~•A~ 
msm%zFo, mJ£m-~~ffi*~~mJ£msm 
%~msm~~*~F~~filziw, ~WrmJ£ms 
18 % ~ ~ii )Et»! 1ll1§ %~ *; 

Further, the second nuclear unit to wake the 
terminal comprises: 

The second nuclear unit sends an interrupt event 
to wake the dormant terminal in the main 
processor. 

The same technique to solve the above problems, 
the present invention also provides a method for 
processing a terminal, comprising the steps of: 
using voice above the top five in any one of the 
wake-up wake up the terminal; 

?frJ£ffi-~~1l*ffl Tft?frJ£ffi=*LlWr1l**LlWr19 After the wake-up terminal, perform the 
~at, ~~?frJ£i-as18 %B{]i-asiR:1JiJfa*l□F1~t~ corresponding operation according to preset voice 
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1iL 

fil-:W±-fu, ,rJrJ£ffi =*Ll &rtl*ffl r: 

~mJ£mPms~w~mJ£~~~F~ffl*~~~ 
JI s{] ~~Pf F 11 ~*ff 121 We; 

mw121re~*~&rmJ£msm%~~m~~~m% 
~*o 
fil-:W~, mJ£m-~~m*,ffi=~~m*,m 
J£ffi-~&rffi*~mJ£~Mffi*~~a$~s~~ 
~B~m=~•~~; mJ£m=~&rm*~~am 
J£$1tstY1~:fJ.ffs{]ffi-1t•~~: 

mJ£m=~&rffi*fflramJ£m-~•~~M~ 
m, ~&rmJ£msm%~~m~~~m%~*' ~ 
~' Pffi:~i?JrJ£ffi=tt•~; 

mJ£m-~~m*m-t-amJ£m=~•~~M~ 
m, ~~mJ£msm%~msm~~*~F~~ 
1iL 

fil-:W~, mJ£ffi-~&rffi*fflr~mJ£msm% 
~msm~~*~mJ£~~~ms~M~m~~* 
121re~~. HmJ£msm%~F~~fil~mJ£~~ 
~ms~M~F~~fil121re~~~. ~~~m~~ 
~i?JTJ£f1ft1ffl 0 

~W~7M~~J£~tt*~~. *~~~m*T­
#~~. ~m~~ffi*~~J£mJ£~ms~M~ 
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recognition result of the speech signal. 

Further, the wake of the terminal comprises: 
generate preset type of wake-up interrupt events 
to wake the terminal according to the recognition 
result of the speech signal; 

The default action steps speech recognition result 
of the speech signal include: type of interrupt 
event to perform the corresponding operation 
according to the preset wake. 

Similarly to solve the above technical problem, the 
present invention also provides a wake-speech 
apparatus comprising: a sampling module, a 
detection module, a first acquisition module, a 
second acquisition module, and a first judgment 
module wakeup module; 

The sampling module is used to wake-word 
speech signal acquisition end-user issue, get the 
wake-up wake-up word recognition results 
voiceprint characteristic word speech signals and 
storing; 

The detection module for the terminal is in a 
dormant state, the detection of the external input 
speech signal; 

The first acquisition module for acquiring speech 
recognition result of the speech signal voiceprint 
feature; 

The second acquisition module for acquiring the 
speech recognition result wakeup word recognition 
result and storage, as well as matches the 
voiceprint and voiceprint stored; 

The first module is used for judging according to 
the matching results to determine whether to wake 
the terminal; in the wake of the first judging 
module for judging module is YES, the wake-up 
terminal. 

Furthermore, the apparatus further comprises: a 
second judging module; 

Before After 

in the second determining module for external 
detection module input speech signal, the first 
acquisition module acquiring the speech 
recognition result of the speech signal and a 
voiceprint characteristic, judging whether the 
speech signal satisfies preset signal requirements; 
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the first module for obtaining said second 
determination means determines YES, obtaining a 
speech recognition result of the speech signal and 
a voiceprint characteristic. 

Further, the second judging module for: of the 
speech signal is processed to obtain user data 
and voice background noise data; the user data 
and voice data of the background noise and 
background noise models are preset to match; 
determine whether the speech signal according to 
the matching result satisfies preset signal 
requirements. 

Furthermore, the first acquisition module, a 
second acquisition module, the judging module 
and the first module is integrated in the wake of 
the second core multicore audio processor unit; a 
second judgment module integrated the first multi­
core audio processor core unit; 

The second determination module is used after 
the first wake-up core unit, it determines whether 
the speech signal is a signal complies with the 
preset requirement, and if so, waking the second 
core means; 

The first acquisition module for, after said second 
core means wake, the speech signal to obtain a 
speech recognition result and a voiceprint 
characteristic. 

Further, the first determining module is used when 
the speech recognition result of the speech signal 
with the stored wakeup word speech recognition 
result of the match is successful, and the 
voiceprint of the speech signal with the stored 
when the wake-up word voice voiceprint match is 
successful, it is determined that the terminal needs 
to wake up. 

The same technique to solve the above problems, 
the present invention also provides a terminal, 
comprising a processing module and said wake-up 
means of said speech; 

After the processing module for the voice wake 
wake the terminal apparatus, performs the 
corresponding operation according to the preset 
speech recognition result of the speech signal. 

Further, the voice wake-up means for generating a 
wake-up module preset type of wake-up interrupt 
wake-up event of the terminal based on the 
identification result of the speech signal; 
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Advantageous Effects 

The present invention is: 

The present invention provides a method and 
apparatus for voice, terminal and approach wake, 
wake-up can improve the user rate and reduce the 
error rate and enhance the user experience wake. 
In particular, the present invention is the voice 
wakeup method comprising: signal acquisition 
wake-word speech issued by the end user to get 
the wake-up wake-up word recognition results 
voiceprint characteristic word speech signals and 
stored; the terminal is in a sleep state, detection 
external input speech signal; obtaining a speech 
recognition result voiceprint characteristics of the 
speech signal; obtaining the wake-up word speech 
recognition result of the recognition result and 
storage, as well as matches the voiceprint features 
and characteristics of the voiceprint stored; 
according to the matching results to determine 
whether the need to wake up the terminal, and if 
so, to wake the terminal; the voice of the present 
invention, methods for waking up to their voice as 
a sound sample end-user, end-users get the 
sound characteristics of individuals (ie, the 
recognition result harmony pattern feature) as an 
audio sample characteristics; wake during voice 
because sound sample features voiceprint and 
voiceprint wakeup extraction ( same sound the 
same user mode), to avoid the user's individual 
sound pattern difference in sound Sample user's 
sound pattern caused wake-up failed to provide a 
wake-up rate; in addition, the method of the 
present invention is added to the speech 
recognition result voiceprint matching 
characteristics, can effectively avoid the noisy 
environment caused by waking up, so that the 
noise environment can not wake up the terminal, 
reduces the error rate to wake; the method of the 
present invention can also provide custom wake­
up word, to meet the needs of individual users, to 
enhance the user experience. 

In addition, because different users different sound 
pattern is different, that voiceprint, the application 
of the present embodiment method only to wake 
up my end user terminal, compared with the prior 
art, but also to improve the information security of 
the terminal. 
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Figure 1 embodiment of the present invention to a 
speech provided a wake-up schematic flow 
diagram of a method embodiment; 

2 the present invention method for obtaining user­
defined voice wake-word sample characteristics 
provide a flow diagram illustrating the 
embodiment; 

3 embodiment of the present invention method for 
judging whether the speech signal example of a 
preset signal provides a schematic flow diagram 
meet the requirements; 

Figure 4 is a schematic of one configuration of the 
invention to provide a voice Example wake 
implementation of the system; 

*W#l~f1ft1ffl~r1*§~~~rJ,A~f1tf:B{]mJ3tPJ~'§ Figure 5 embodiment of the present invention to a 
tis: f1ft1ffiB{]±~:fJ.~~ r1*§~~~' J,A$x1tf:B{]mJ3t speech provided a wake-up system for voice wake 
PJ ~ '§tis: f1ft1ffiB{]~fl=:*fJE~r1*§~~'FJJ!YE~~o schematic flow diagram embodiment; 
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6 a schematic diagram of the process according to 
a second embodiment of a terminal to treatment; 

Figure 7 is a schematic view of a first configuration 
of the invention to provide a wake-up voice 
Example Three apparatus embodiment; 

8 a schematic view of a second structure of the 
present invention to provide a wake-up voice 
Example Three apparatus embodiment; 

FIG. 9 is a schematic view of the structure of the 
invention to provide a third voice Example Three 
wakeup device embodiment; 

10 the present invention structure diagram of an 
embodiment of a terminal provided in the third 
embodiment. 

DETAILED DESCRIPTION 
w•1~= ~llRm~msm~~*--'=5~~~~M~ 
iRJJiJfa*, ~&?Jr~F~ t~1iE--'=5~1i1B{]JB~t~1iEB{] The following figures present invention will be 
!Z1Wcfa*o described in further detail by specific embodiments 

in combination. 
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Example one: 

Taking into account the existing fixed-word speech 
wake wake wake-user rate method exists, waking 
up rate and poor user experience technical 
problems; the present embodiment provides a 
wake-up can improve end-user rate, reduce the 
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error rate to wake enhance the user experience of 
voice wake-up method, shown in Figure 1, the 
speech wake method of this embodiment includes 
the following steps: 

Step 101: end-user acquisition wake-word speech 
signals emitted by obtaining the wake wakeup 
word recognition results voiceprint characteristic 
word speech signals and stored. 

This embodiment of the method may be employed 
voice collecting device, such as a microphone to 
collect end-user voice signal sent. The method of 
this embodiment, the word recognition result 
obtained wake voiceprint characteristic timing is 
not limited, you can get the recognition result, after 
obtaining voiceprint may be acquired at the same 
time. 

In this embodiment wake word recognition result is 
a wake-word speech recognition voice signal 
obtained wake-word text or commands. This 
embodiment voiceprint example is the speech 
signal may represent the user sound mode 
parameters, such as frequency of sound, loudness 
and so on. 

In this step, a voice wake preparatory steps before 
occurred in a user-defined voice wake-up word in 
the process, this step may be performed by AP­
side terminal, that is the main chip terminals, such 
as mobile phone main CPU ARM chip carry out. 

In order to improve the accuracy of speech wake, 
the present embodiment method in the acquisition 
phase of sample characteristics, you can record 
multiple wake-word speech signals issued by the 
user, and then get the best wake-up word for word 
the speech signal wake-up times recorded results 
voiceprint recognition feature. As shown in Figure 
2 for the terminal to obtain user-defined voice 
wake-word sample characteristics of the process, 
completed by the AP-side terminal: 

In the terminal starts after a user-defined set 
wake-up word, the first recorded user of said 
wake-word speech signal, and then generate a 
wake wake-up signal word word speech 
recognition result of a voiceprint features 1, 1 and 
the recognition result voiceprint 1 storage to a 
custom wake-word memory area; 

The second terminal of said user recorded wake­
word speech signal, and then generate a wake 
wake-up word word speech recognition result 
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signal 2 voiceprint characteristic 2, when the 
wake-up word recognition results 2 and 1 wake-up 
word recognition results are the same, optimize 
the use of voiceprint 2 voiceprint 1 , when the 
wake-up word recognition results 2 and 1 wake 
word recognition results are not the same, re­
recorded; recorded or re-enter the third record 
from the first start; 

The third terminal of said user recorded wake­
word speech signal, and then generate a wake 
wake-up word recognition results 3 voiceprint 
characteristic word speech signal 3, when the 
wake-up word recognition results 3 and 1 wake-up 
word recognition results are the same, optimize 
the use of voiceprint 3 above have been optimized 
voiceprint 1 ; 

And so on, until then-th recording is completed. 
Figure 2, n is 4, for example, the method of the 
present embodiment n values can be set 
according to actual demand. 

~m¥iJPiF~~x1ffl?•As{]ifrs18%B{]~ofoJ, fil Step 102: the terminal is in a dormant state, the 
~wtt~ffl?03(~i$~i¥ 1~i~03(~i$, *~~fJUn~t voice signal detection and external input. 
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This step can be detected by the microphone 
terminal outside of the speech signal, when the 
terminal sleep state, the microphone can remain 
active. 

In this step, the terminal is in hibernation from a 
hardware point of view may include: a main 
processor of the terminal is in a dormant state, 
from a software point of view may include: terminal 
operating system is in sleep or locked. 

This step is obtaining a speech recognition result 
voiceprint feature no timing constraints, you can 
get the speech recognition result, after obtaining 
voiceprint, or you can get voiceprint, after 
obtaining the speech recognition result, you can 
also get voice results voiceprint recognition 
feature. 

Speech recognition result 

In this step, the voice signal is voice information 
obtained by speech recognition or text commands. 
This embodiment voiceprint example is the speech 
signal may represent a user utterance mode 
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parameters, such as the sound frequency, 
loudness and so on. 

The main steps 103-106 to process step voice 
wake-up, which may be in a low-power audio chip 
performs, such as low-power DSP chip. Before 
voice wake, wake up in advance of the above 
word recognition results and the wake-up word 
speech signals voiceprint get downloaded to the 
low-power audio chip memory area, in preparation 
for the wake-up voice. 

Step 104: Get wakeup word recognition result of 
~~?JrJ£fflf='i-as~tli5£5?JrJ£t»!li'.B{]~~PiF1tl~fil the speech recognition result and storage, as well 
ff ~Wc1i¥Uffi-~Wc7t {1[; as matches the voiceprint and voiceprint stored. 
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In this step, get wake-up word recognition result of 
the speech recognition result matches were stored 
methods include: speech recognition result stored 
wake-up word recognition results were matched to 
obtain the voiceprint and voiceprint stored in way 
matching results include: the voiceprint features 
will be acquired and stored voiceprint match; this 
step get wake-up word recognition result matches 
the result with a stored voice, and access the 
stored voiceprint and voiceprint results matching 
process timing is not limited, you can execute the 
former, the latter after the execution, or both the 
execution of the former and the latter. 

This embodiment results matching comprising: a 
successful match or not, or match scores; 
according to which the matching score is within a 
predetermined range to determine whether the 
match succeeds. 

Step 105: according to the matching results to 
determine whether the need to wake up the 
terminal, and if so, step 106, and if not, proceed to 
step 107. 

In particular, when the voice recognition result of 
the speech signal with the stored wakeup word 
speech recognition result of the match is 
successful, and the characteristics of the 
voiceprint stored speech voice signal wake-up 
word voiceprint matching success when it is 
determined that the terminal needs to wake up; 
otherwise, the determination is no wakeup 
terminal. 

This step needs to determine whether the results 
match the success of the speech recognition 
feature voiceprint matches, the timing of these two 
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processes can be any judgment, including the 
following: 

1, first determine the speech recognition result and 
the stored speech of the speech signal wake-up 
word recognition result if the match is successful, 
and if so, then determine the voiceprint of the 
speech signal with the stored wakeup word 
speech voiceprint match is successful, if it is 
judged need to wake up the terminal; judgment is 
NO circumstances determination no wakeup 
terminal. 

2, first determine the voiceprint of the speech 
signal with the stored speech wake term voiceprint 
match is successful, and if so, then judge the 
speech recognition result with the storage of the 
speech signal of voice wake word recognition 
result if the match is successful, if it is judged need 
to wake up the terminal; judgment is NO 
circumstances determination no wakeup terminal. 

3, while the determination of the speech 
recognition result of the speech signal stored 
speech recognition result if the wake-up word 
matching is successful, and the voiceprint of the 
speech signal and the wake-up word stored 
speech characteristics whether the voiceprint 
successful match, if all is successful, it is 
determined that the terminal needs to wake up; if it 
is determined that a match is unsuccessful no 
wakeup terminal. 

In this step, a match may include: match scores 
within a preset range, or similarity within a preset 
range. 

In this step, you can wake up the terminal by 
sending an interrupt event; when the voice wake­
up steps to be performed on a low-power audio 
chip, low-power audio chip Analyzing need to 
wake up after the terminal, the terminal will upload 
interrupt events to wake up the main processor 
main processor sleep state. 

Step 107: no processing. 

This embodiment of the method when the judge is 
not required to wake the terminal, you can ignore 
the current input speech signal, the wake-up 
procedure can chip or device into hibernation to 
save power terminal. 
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During voice wake, since the sound; 

Example embodiments provide a voice to wake 
this method to end-users own voice as a sound 
sample, end-users get the sound characteristics of 
individuals (ie, the recognition result voiceprint 
characteristic) as an audio sample characteristics 
Sample features voiceprint and voiceprint wakeup 
extraction (same same user sound pattern), to 
avoid the user individual sound pattern difference 
in the sound sample user sound pattern caused 
wake-up failed to provide a wake-up rate; in 
addition, Example embodiments of the present 
joined the speech recognition result voiceprint 
matching characteristics, can effectively avoid the 
noisy environment caused by waking up, so that 
the noise environment can not wake up the 
terminal, reducing the error rate wake; the method 
of the present invention may also supply custom 
wake-term, to meet the needs of individual users, 
to enhance the user experience. 

Further, since different users different sound 
pattern is different, that voiceprint, the application 
of the present embodiment method only to wake 
up my end user terminal, compared with the prior 
art, but also to improve the information security of 
the terminal. 

Taking into account the environmental impact of 
noise on the voice signal input by the user, to 
further enhance the user reduces the error rate to 
wake wakeup rate, the method of this 
embodiment, after step 102 and before step 103 
may also include: 

Analyzing the voice signal meets the requirements 
of a preset signal, and if so, step 103 is performed. 

In particular, based on the input speech signal to 
noise ratio is within a preset range, and if so, to 
meet the requirements of the speech signal, or 
other quality parameters of the speech signal is 
within a preset range, and if so, to meet the voice 
signal requirements, or to enter the voiceprint of 
the speech signal with the use of a relatively 
simple waveform matching, if successful, will meet 
the signaling requirements. This step can be done 
on a low-power audio chip. 

Example of the present embodiment in 
determining the speech signal does not meet the 
requirements of the preset signal, the speech 
signal can be input to discard; or when the judging 
step is confidence in the low-power audio chip, the 
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chip enters sleep mode to conserve electricity. 
preferentially, shown in Figure 3, the above­
described voice signal meets a preset 
determination required signal process may 
include: 

Step 301: the voice of the voice signals are 
processed to obtain user data and background 
noise data. 

Since the external input voice signal includes a 
speech signal emitted and the current user's own 
user environment generated noise signal, during 
signal determining can be a voice signal into voice 
data and user data background noise. 

Step 302: the voice data and the user data of the 
background noise and the background noise are 
preset to match the model. 

In this step, the user voice data and background 
noise unrestricted data matching the timing may 
have to be at the same time. 

Example of the present embodiment can be preset 
number of stationary and non-stationary noise 
acoustic statistical model than the typical life 
scenarios, such as a car, a bar, a restaurant, 
home, office, subway, meeting moderate. 

In particular, this step may comprise the steps of: 
the user voice data and background noise model 
of the pre-match points to get the first matching 
value; 

The data of the background noise and background 
noise model matching the preset value to obtain a 
second division match. 

B{]ttf.'f~tis: 11HJJ5?Jr~ i-as18%B{]i9'JJiJfa*r:'t.t»! Step 303: according to the matching results to 
~~~B{]Pffi:~i~~$1tf:Pffi:~i?Jr~f1ft1ffl; determine whether the speech signal meets a 

L~W#f602A1*~tis: 11HJJ5,rJr~Pffi:~i ~ ~$1tf:B{] 
~~tfaAix-t@s{]fJ!~~ 1t. 

r®~*@m*~~~~~~A~~~= 
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~X1tf: § ~~, #awifi:ff~r L1tfxXJi4t~:ffl:(Jlt § 
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preset signal requirements. 

This step may include the above two matching 
results obtained by the matching process to match 
the score, this time to determine specific process 
may include: 

With the default value of the first matching 
algorithm score and the second match scores 
were calculated match score of the speech signal; 
match scores to judge the speech signal is greater 
than a predetermined threshold, if it is determined 
to meet the requirements of the preset signal, if 
not, it is determined that the signal does not meet 
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For example two match scores were weighted to 
obtain a matching score, the match points and 
then determine whether the value exceeded the 
threshold of confidence, if it is judged to meet the 
requirements of the preset signal. 

Consider further voice terminal power 
consumption when the wake-up, the present 
embodiment may be composed of a main audio 
processor to complete voice wake-up process, 
prior sound sample characteristics (wake-up word 
recognition results and wake voiceprint word 
speech signals) to download the audio processor 
storage area; when the terminal is in a dormant 
state in a semi-sleep of the audio processor 
standby mode, the mic event controlled wake of its 
work; when detecting wake mic audio multicore 
processors sound input to the implementation of 
voice wake-up; this can make the main terminal 
processing in the sleep state, the low-power audio 
processor in response to external input and 
processing of sound information, save power 
terminals, improve end-of standby time. priority, 
said audio processor core can be taken step-wise 
process, Core1 mic for processing a received 
signal received by the external sound a wake-up 
event sounds preliminary analysis, which 
determines the voice signal meets the preset 
requirement, Core2 users to follow speech 
recognition and authentication authentication, that 
is, whether to wake up. Wake When m ic input 
Core1 speech is detected, the preset step required 
Core1 execute judgment speech signal meets; 
when Core1 determined to be, wake Core2, and 
voice signals to the Core2 (preferentially, Core1 
voice signal stored in Core1 ,2 shared storage area 
extracted by the Core2); Core2 wake after 
performing the above steps 103-106, to wake up 
to identify, if adopted by the Core2 processor to 
the main terminal (for example terminal ARM 
chips) and transfer the hardware interrupt event, 
terminal host processor receives an interrupt 
wake-up event after the switch from sleep mode to 
normal mode normal operation. 

It should be understood: the speech recognition 
result can also be matched to the present 
embodiment or voiceprint matching process on 
Core1 performed only when the match is 
successful only wake Core2, and then Core2 wake 
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up after a voiceprint match result of the execution 
or voice match. 

In this embodiment, a multi-core audio processor 
core sub-step process designed to achieve 
savings in power terminals or electrical effects, 
enhance the user experience. 

The following voice wake-up system shown in FIG. 
4 will be specifically described embodiment the 
method of the present embodiment; FIG. 4, the 
system comprising: DSP chip (multicore DSP chip 
may include at least two nuclei), the main CPU 
terminal the ARM chip and microphone; wherein 
the DSP chip includes two nuclear units, and a 
wake-up storage unit (such as Flash), the first and 
second nuclear unit Core1 nuclear unit Core2; 
ARM chip includes a processing unit and a wake­
up wake-up word word storage unit; specific 
process system shown in Figure 4 comprises a 
voice wakeup: 

Step 501: ARM chip in the wake of word 
processing unit recording the user said wake-word 
speech signal, and generates a wake-word 
speech recognition result voiceprint feature will 
wake word speech recognition result is stored in 
the voiceprint feature wake term storage unit. can 
specifically be described with reference to the 
above-described generation method of FIG. 

Step 502: ARM chip will wake word speech 
recognition result, wake-word speech signals 
voiceprint and a preset background noise model 
downloaded to the DSP chip, and stored in the 
wake storage unit. 

Step 503: In the ARM chip is in sleep mode, the 
dynamic monitoring external microphone voice 
input, sends wake-up event when the wake-up 
Core1 voice signal is detected. 

;t!,z1JJ5~Wcfa**Ll~?Jr~i-as11§%~~Hi~t»!19:11§% Step 504: Core1 of detected voice signals are ~*
0 

processed to obtain user speech data and 
background speech data. 

~~~. ~oosm~, a~~~I~~~~. *~ 
~M~M~I~m~m-~~ffi*,ffi=~~ffi 
*,m~m-~~m*~m~~Mffi*~~a$~ 
s~~~B~ffi=~•~~; m~m=~~ffi*~ 
~a,rJr~$1tst»!~:EJ.ffs{]ffi -:tt•~~: 

Step 505: Core1 voice data to the user and the 
background noise model to obtain a first preset 
matching match score, the background noise 
model and the background noise data to obtain a 
first pre-matching two match score; 

?Jr~ffi=*Ll~1l*fflrft?Jr~ffi-:tt•~Pffi:~iz Step 506: Core1 using preset algorithm to score 
Fo, *Ll~?Jr~i-as11§%~ ~Hi~t»!19:11§%~*' ~ the first and second match score of the match 
~' Pffi:~i?Jr~ffi=1t•~; 
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points value, calculated match score of the speech 
signal. 

Step 507: Core1 determination of the speech 
signal match score is greater than a 
predetermined threshold, If YES, step 508, and if 
not, step 512 is performed. 

Step 508: Core1 voice signal to wake up at the 
same time Core2 Core2. 

Step 509: After Core2 wake of the speech signal 
for speech recognition speech recognition result 
obtained, Wake word recognition results and 
stored to match, if the match is successful, step 
510, if failed, step 513. 

?Jr~~:fJ.tl*ffl Tft?Jr~i-frsPffi:~i~IPffi:~i?Jr~f1 Step 51 O: Core2 extracted voiceprint of the 
ft1fflZFo, tlHJJ5,rJr~i-frs i8%B{]i-asiJ~JJiJfa*tAffx1 speech signal, with stored voiceprint match, if 
filZB{]fJ!i~J~fF O successful, step 511, and if not, step 513. 

1,it~±-fu, ?Jr~i-frsPffi:~i~I ~ Pffi:~itl*ffl rtlHJJ5 ?Jr Step 511: Core2 send a wakeup interrupt events to 
~i-frsi8%B{]i9'JJiJfa* r:'t.t»!1ll~~B{]Pffi:~i~~- wake ARM ARM chip chip. 
{tf: Pffi: ~i?Jr~f1ft1ffl; 

m~~~m*mr~wm~~M~~-#~~~~ 
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Step 512: Core1 back to sleep, DSP chip to sleep. 

Step 513: Core2 back to sleep, wake voice flow 
ends. 

There are differences DSP chip Core1 Core2 and 
voice processing capabilities of different 
calculation power only when the DSP chip Core1 
work because of the limited computing power and 
clock speed and processing power when it is 
operating in a relatively low-power DSP job status 
(Normal). If the DSP chip Core2 work when the 
computational processing power and high power 
consumption is relatively high, when the Core2 
wakes DSP chip in the Work state. But wake DSP 
chip running at full speed work state power is 
much smaller than the main CPU chip operating 
power terminal Normal state. 

This embodiment of the operating state of the DSP 
chip can be divided into low-power operating state 
and Core1 relatively high energy-consuming 
operation Core2 run state. As can be seen from 
Figure 5, even in a complex environment of strong 
noise, not only to clear voice input feature, Core2 
will not wake up, make DSP chip in a stable low­
power state. Even if the person is awakened 
Core2 voice input is not custom instructions to 
wake, or wake-up instruction is not recorded 
wake-up feature user input, mobile phone main 
CPU chip will not be awakened. Low-power DSP 
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chip hardware ladder level wake-up mechanism, 
the only of individual authentication mechanisms 
to ensure the cell phone voice wake of power 
control, and reduce the error rate in the wake. 

Example 

embodiment of the present application, the custom 
with voiceprint wake term basis can reduce the 
power of intelligent speech detection machine 
control optimization problems, the better adapt to 
the individual needs of special groups or 
individuals, in at the same time easy to operate, 
allowing users to voice control closer to people's 
real life usage scenarios. 

Second Embodiment: 

To further enhance the user experience, after the 
wake-up terminal, the line can also be fast and 
automatic response to diversity, such as opening 
applications, etc., on the basis of the present 
embodiment, the above-described voice wake-up 
method, there is provided a terminal processing 
The method, as shown in Figure 6, comprising the 
steps of: 

Step 601: Use a voice wake-up method described 
in Example wake the terminal. 

Detailed description of a process of Reference 
Example 

particular wake. 

Step 602: After waking up in the terminal, 
according to a speech recognition result of the 
speech signal should perform the preset action. 
above step 602 can be done at the end of the 
main processor. 

Example of the present embodiment may be 
preset to automatically defines the wake-word 
corresponding to the response action, different 
wake-up word may correspond to different 
response actions; after the user wakeup word 
wake terminals via voice, the terminal performs 
according to the identification result of user input 
speech signal corresponding response operations, 
such as automatic call or chat software to 
automatically open or turn driving mode. Here is 
the text of the wake-up word, but also the 
recognition result of said user text. priority, when 
the wake-up through an interrupt event to wake 
the terminal cases, you can set different wake-up 
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word corresponds to a different wake-up interrupt 
events, if a plurality of user pre-recorded wake-up 
word, different word corresponding to different 
wake wakeup interrupt events, terminal to different 
wake-up interrupt events, perform different preset 
operation or architecture different scenarios. Such 
reached even when the phone user can also 
awakened dormant black instruction by different 
users, for quick and automatic response diversity. 
For example, after a user-defined wake-up word is 
"call" in the dormant terminal, the terminal issues 
when the user says "Call" corresponds to the 
wake-up interrupt events to wake up to itself, and 
in the wake of the terminal according to a preset 
call the phone number. 

Therefore, the above method in step 601 voice 
wake wake of the terminal process comprising: 
generating a preset type of wake-up interrupt 
events to wake the terminal according to the 
recognition result of the speech signal; 

602 steps above include: wake-up according to 
the type of interrupt event executes the 
corresponding preset operation. 

The following are applications of the present 
embodiment method specific scenarios: 

Scene One: If the user record "emergency SOS, 
help, Mom" when such a desperate cry for help 
and user instructions related to oral language of 
the word as a wake-up, giving the user a default 
emergency wake-setting method. Allows the user 
to set the emergency number, even with strong 
noise data, the sensitivity value of this instruction 
the first time to assist users to make an 
emergency call when the user can not manually 
call, or send an emergency message to the 
recipient at the same time open the background 
recording or camera functions stored in the file 
directory, emergency, and in wifi network 
environment uploaded cloud disk (this directory 
can only be deleted by password, user manual, 
are not deleted formatted system), emergency file 
is generated in the form of short messages Notify 
the user to set emergency contact. 

Scene Two: When listening to the user says "OK, 
LetGo!", A mobile phone according to the external 
environment is similar to the noise inside the car 
contained environment, according to the 
gyroscope and acceleration sensor to detect the 
phone's kinetic displacement incremental change, 
according to the light sensor to detect Are mobile 
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phone screen into a non-blocking state for the 
user to directly open ZTE driving assistant. When 
the user picks up the phone off, according to 
changes in the environment and noise detection 
sensor automatically turns off the momentum 
driving assistants. 

Scene Three: Children practice English 
pronunciation: wake-word recording by 
customizing the children are learning English in 
the statement in advance, after the success of its 
children like identifying the corresponding set of 
characteristic application or landing mode. A very 
like to play mobile games of children, parents, 
custom wake-up word association Kid Mode 
phone, in order to guide the children in the game, 
while the consolidation exercise English 
pronunciation can be children are learning the 
pronunciation and statements preset wake-up 
word, only children memory and correct 
pronunciation standards before it can enter the 
game mode for children. Inadvertently regulate 
children's behavior, increase enthusiasm for 
learning. 

Other scenarios: You can also phone or online 
service built different twisters, couplets, or when 
the recording is still one-liners for users to choose, 
when the user says the fashion pun content 
corresponding time, allowing the user. 

This embodiment of a method to improve the 
individual user's voice wake-up rates, lower error 
rates wake-noise sound and others, to achieve 
interesting personalized voice Scenario. 

Third Embodiment: 

7, the present embodiment provides a wake­
speech apparatus, characterized by comprising: a 
sampling module, a detection module, a first 
acquisition module, a second acquisition module, 
and a first judgment module wakeup module; the 
sampling module is used to wake-word speech 
signal acquisition end-user issue, get the wake-up 
wake-up word recognition results voiceprint 
characteristic word speech signals and storing; 

The detection module for the terminal is in a 
dormant state, the detection of the external input 
speech signal; 

The first acquisition module for acquiring speech 
recognition result of the speech signal voiceprint 
feature; 
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The second acquisition module for acquiring the 
speech recognition result wakeup word recognition 
result and storage, as well as matches the 
voiceprint and voiceprint stored; 

The first module is used for judging according to 
the matching results to determine whether to wake 
the terminal; in the wake of the first judging 
module for judging module is YES, the wake-up 
terminal. 

During voice wake, since the sound; 

Example provide voice wake present embodiment 
means for end-users own voice as a sound 
sample, end-users get the sound characteristics of 
individuals (ie, the recognition result voiceprint 
characteristic) as an audio sample characteristics 
Sample features voiceprint and voiceprint wakeup 
extraction (same same user sound pattern), to 
avoid the user individual sound pattern difference 
in the sound sample user sound pattern caused 
wake-up failed to provide a wake-up rate; in 
addition, this embodiment of the device is added 
to the speech recognition result voiceprint 
matching characteristics, can effectively avoid the 
noisy environment caused by waking up, so that 
the noise environment can not wake up the 
terminal, reducing the error rate wake; apparatus 
of the present embodiment can also provide the 
user custom wake term, to meet the needs of 
individual users, to enhance the user experience. 

Further, since different users different sound 
pattern is different, that voiceprint, the application 
of the present embodiment of the device can be 
realized only to wake up my end user terminal, 
compared with the prior art, but also to improve 
the information security of the terminal. 

Second judging module; : preferentially, 8, on the 
basis of the above means, in this case voice wake 
embodiment further includes means Before After 

in the second determining module for external 
detection module input speech signal, the first 
acquisition module acquiring the speech 
recognition result of the speech signal and a 
voiceprint characteristic, judging whether the 
speech signal satisfies preset signal requirements; 
the first module for obtaining said second 
determination means determines YES, obtaining a 
speech recognition result of the speech signal and 
a voiceprint characteristic. priority, the second 
judging module for: of the speech signal is 
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processed to obtain user data and voice 
background noise data; the user data and voice 
data of the background noise and background 
noise models are preset to match; determine 
whether the speech signal according to the 
matching result satisfies preset signal 
requirements. preferentially, shown in Figure 9, in 
the above apparatus, the apparatus of the present 
embodiment in the wake of the first acquisition 
module, a second acquisition module, judging 
module, and the first wake-up module is integrated 
in the multi-core audio processor second nuclear 
unit; the second judgment module integrated in the 
multi-core audio processor's first core units; 

The second determination module is used after 
the first wake-up core unit, it determines whether 
the speech signal is a signal complies with the 
preset requirement, and if so, waking the second 
core means; 

The first acquisition module for, after said second 
core means wake, the speech signal to obtain a 
speech recognition result and a voiceprint 
characteristic. preferentially, in this case the 
judgment of the first voice recognition module for 
the speech signal when the result of the stored 
speech the voiceprint of the speech signal wake­
up and implementation of word recognition result 
matches, and the stored voice wake-up word 
voiceprint match is successful, it is determined 
that the terminal needs to wake up. 

Example apparatus of the present embodiment to 
improve the individual user's voice wake-up rates, 
lower error rate noise and wake others sound. 

10, the present embodiment also provides a 
terminal includes a processing module, and took 
office as a wake-up means of said speech; 

After the processing module for the voice wake 
wake the terminal apparatus, performs the 
corresponding operation according to the preset 
speech recognition result of the speech signal. 
priority, the voice wake-up means for generating a 
wake-up module preset type of wake-up interrupt 
events to wake the terminal according to the 
recognition result of the speech signal; 

The processing module is used to perform the 
type of interrupt events corresponding operation 
according to the preset wake. 

Example processing module 
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priority, the present embodiment is integrated in 
the ARM chip; the voice wake-up device is 
integrated in the low-power audio chip. 

Terminal 

This embodiment provides improved user 
individual voice wake-up rates, lower error rates 
wake-noise sound and others, to achieve 
interesting personalized voice scenarios. 

The above is described in further detail with 
reference to specific embodiments of the present 
invention is made, the final version does not 
recognize the specific embodiment of the invention 
is only limited to these instructions. Those of 
ordinary skill in the art of the present invention, 
without departing from the inventive concept 
premise, you can also make a number of simple 
deduction or replacement, should be regarded as 
belonging to the scope of the present invention. 

Cited by: CN105810196 A; CN105898065 A; CN106131292 A; CN106297777 A; CN106448663 A 
; C N 1 06502649 A ; WO 18086033 A 1 ; 
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5¥P I gl(; 

3m~m=tt•~iuiJrA~at,m~m=tt•~*A1*§~~*~0 
s. -tzritxtu~* 6 m~s"J1J~t, Jttf1ift1:r, m~m=tt•~Pffi:Wim~t;g.tmls"lff•'EL15: 
m~ffi=~•~~~~ffi$#~Mm~~~~~-=f#~~~~~~~~o 

9. -tr11t:g.tiffl~~1J~t, Jttf1ift1:r, 'EL15izrir ff• : 
5¥LlffltX5¥Ll~* 1-5 {f:-rmm~s"Ji!sPffi:WI1J~!Pffi:Wim~t;g.ftml ; 
m~~~tt~Mz~,@fflm~msffi~~mam~~*~fi~@~ffi~-~0 
10. -tzritxtu~* 9 m~s"J1J~t, Jttf1ift1:r, m~Pffi:Wim~t;g.tmls"lff•'EL15: 
@fflm~mam~~m~~*~~ffi~~~~~M~ffi$#~Mm~~~; 
m~mam~~mam~~*~fiffi~~-~~ff•'ELm: 
@fflm~~M~ffi$#~~~~fi~@~ffi~-~0 
1 1. -th!s Pffi: WI~ K, ;It tf 1iE tE -=f, 'EL 15 : :'7l1Al tl ~- ti i~Hl ~- ffi - ~ ItZ tl~, ffi = 

~Ilttl~-ffi-fUfJrtl~lPPffi:WUl~ ; 
m~*ffffl~fflr*•~~m~~ili~~M~mam~.~~m~~M~mam~~ 

Pffi: WI i,jij i,R!tlj ~ *lP F tttf 1iE #~{it : 

m~ti1~Ht~fflrt1:m~t;g.tml~rf*§~~*~r, ti1~~!lr:?HlltrAs"Ji!s11§'~: 
m~m-~~•~mr~~m~mam~~mam~~*~Ftt~fil: 
m~m=~~•~mr~~m~mam~~*~~~~~M~m~~*-~&m~F 

tt~fil~~~~Ftt~fil~IZ1~~*: 
m~m-~ffi•~mr@fflm~tz1~~*~ffi~~~~~Mm~~~; 
m~~Mffl~fflrt1:m~ffi-~ffiffl~~ffiA~~.~Mm~~~0 
12. -fzPtX5¥Ll~* 11 m~s"J~j[, ;tttf1iEtE-=f, ~'E115 :ffi=fufJrtl~; 
m~ffi=fufJrtl~ffl -=ftEtii~Hl~tii~~!Jr:?HlltrAB"Ji!s{J§~Z~' m~ffi-~It:Ztl~ 

~~m~mam~~mam~~*~Ftt~filz~.~ffim~mam~~~m~ffi~ffi~ 
~*; 

m~m-~~•~mrt1:m~m=~ffi•~~ffiA~~.~~m~mam~~mam 
!tlJ ~ *lP F tttf 1iE o 

13. -tzritxtu~* 12 m~s"J~j[,Jttf1iEt1:r,m~m=iuiJrtt~mr: 
~m~msffi~*fi~~ffl~ffl~ms~ffl~~~~F~ffl: 

') 
d 
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~m~m~ms~ffl~m~~~~F~ffl*~~ffiK~~~~F•~*fi~~; 
@ffl~~~*~~m~mam~~~m~ffi~ffi~~*· 
14. izPtX5¥Ll~* 12 glG 13 m~s"J~K, Jttf1iEtEr, m~ffi-$t.ijJfltk:,ffi=$fijJfltk:, 

m~m-~~-tk:~m~~Mffltk:•~:a$~s~~~~~m=~•~~;m~m=~~ 
ffltk:•~:am~$~s~~~~~m-~•~~; 

m~m=~~ffltk:fflr:am~m-~•~~M~~.~~m~mam~~~m~ffi~ 
i§~~*' :E~, PjJifJifr~ffi=tt•~ ; 

m~ffi-$t~ffltk:fflr:am~m=~•~~M~~.$t~m~mam~~mam~~ 
*lPFtttf1iE 0 

1s. -tzritxtu~* 11-13 ff-r:01m~s"J~K, Jttf:riE:ar, m~m-iuiJrfttk:fflr':1§m~ 
mam~~mam~~*~m~~~~ms~M~m~~*~~~~.Hm~mam~~ 

Ftt~fil~m~~~~ms~M~Ftt~fil~~~~~.~~~~~~Mm~~~. 

16. -trrt~ti/il, Jttf:riE:ar, 1'1-r5 :~~fltk:tPizPtXlLl~* 11-13 ff-rmm~s"Ji!sPffi: 
Wi~K; 

m~~~ffltk:fflr:am~ms~M~K~Mm~~~~~.@fflm~mam~~ms 
iJU1IJ~*1A1TX1 @s"Jtm~•11: 0 

17. -tzritxtu~* 16 m~t~ti/il, Jttf:riE:ar, m~i!sPffi:Wt~K~Pffi:Wtfttk:fflrt~fflm 
~mam~~m~~*~~ffi~~~~~M~~$#~Mm~~~; 

m~~~ffltk:fflr@fflm~~M~~$#~~~~fi~@~ffi~•~· 
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=ll*~Iii±i 
[0001 J * 'fl:. l3}j i±v R. i!siR!tlJ tz:#~N±i, JtJti±v R. ~trfi i!sPffi:WI1fitR.~-'i:, t~ ti/il R. Jt)[.!: 
~7J1!o 

.:tt..§e!.f±.......,. 
~ ~1.)(/(\,, 

[0002] i!s ft f itflt~ fti/il 9"1 B~ J'(l.J'(if¥ft T J'(l.M! B"J fifF@ffl 9"1 , rm TT ~Mitt B"J 11: A ~trfi ~!R 
~-=f-¥ffiMffl~A~ffim~A7JA,~~M~-¥m,~~~~ff~~~*~g*r-¥mffl 
r'o 
c 0003 J rm i!s uffi: WI tz:# A ffl f=' ~~ nJ:>(J-¥ 3'c it s"J i!s t!'t ~~~-¥ iJ;Jl:JRd~ 7 rir=tiL uffi: WI± ii 
vt#~vt#~#~M,@~#~fift-¥m*~~~Afrim,A~fil~~~~~~~~fflf=' 
B"J i!st!'t ~, i!s 5 [ $ ~~ ~ 1[)§ 15' ~ 1T 5tO Jl9: Qfr, -¥ itfl* tJE~;fJ. 3citn!:A 1* §~ff itJl B"J ~ ~ ~* 
~.~~ms~Mtz:#~@ffl~~£fflK*~~~0 §frJmsvt#ftm~tz:#@ffl9"1ft~ 
••~~~~~~*tt,~~*~-¥m~£fflK,~~~*~fflf='~ffl9"1~~•matt$ 
rrtt,m~§rrr~r~~rmam~*~~~M1f~$~*ffl#~~~r~#~•~M~ 
~-¥m*~~fi~~#~ffl~$~Mo 
[ 0004] ~ ~ vt# A 1¥! B"J ~ fJr i:&n!:' § rrr B tl t±:l :f~ i-'§- sfr,l;; J}J n Pffi: WI vt#' ft-¥ itfl 1* §~ ~* ~ 
r@ffl*~K~~h~~1i~fflmam~~M-¥m•~*~·x~fflf='-¥~*fi~#~~ 
1tt:•11: 0 

c 0005 J @ x1 r :i=~ ~ vz: * s"J i! sf B,:; r}J n uffi: WI r}J ~~ 9"1 , R ~~ 11 m u'Ll 5E s"J uffi: WI ii1J , w tt i! s fl 
~±~~ffi-'i:u'Ll5E~M~~F~ffl~oA~~~~ms*~K~M~~~~~1f~,~m 
-tzor: 
[ooo6J )R1tlJ~®::ktlt£B"J";tz15EPffi:Wiii1J" Fsfl*n!:ij)[.!:~5fOAffF~tf1iE:tg:i)l[5tom1tlo 
[0001J ~;fJ.tJEit1~Jff~ t±:l s"J "u'Ll 5E s"J Pffi:WUW' F stf1iE tN-'i:ft-'f itJl*tJt 9"1 o 
[0008] ttHifflf=' 1-~~AB"JFsiBz%~tJtit±~B"JFstf1iEn!:1T l:tx10 
[0009 J ~ fB,:; r}J K·ti ~~stN~ h 9"1 ~~)[.!:~~th~~~, ff ~f-+ * tJE it±~ s"J F ~fl~ ft J'(l. 
~!l!fflf='1-~1tffl at~~~ r1PJ~ : 
[001 oJ 1, ffl f=' 1-~ s"J 'JJ.F1f A&.* 'tiJ&J& fB,:; -=f ~ifil t±:l * f-+ tJE itfl~ tf 1iE m !tl s"J -'i: 11§' ~ 
i'sJ, m~fflf=' Pffi:WI$.fr,l;;o izO*f-+*£:;t::;J\~~~Afftf1iE::t::J'(i~, ,Wtlizo, it~·Wi!, it~~ 
~A, ~m~~®tf5EAffB"JFs,WtlizoJL:£, ~AB"JFsx1Pffi:WI~:i31:o 
coo 1 n 2, ft u* s :Et~ r 1[* u* alt~±~ T * f-+ tJE it fl~ 9"1 ~ fiv, s"J fiv, rt al3 t~ , m ~ ~ uffi: 
WI$. r,5J o ~ i~ uffi: wut ~L uffi: WI , m ~ m f=' rn tJL 
[0012] 3, EST ,R ~~wttrinJ5t)R1tlJB"J "[g] 5EB"JPffi:WUW' *Pffi:Wit~fti/il, fflf=' ~~~ 
[0013J {lJi § 5E50ffi:WUi1J, ~~~iwJJEfflf=' 1-·ti1ts"J~*' ~{tfB,:; 7 fflf=' ~!Jfto 
coo14J ~Jl:t, :i=~~tz:#mrt~:i=~ T ~5Er}JK~1t1Jrs"Ji!sPffi:WI, @~f1ftfflf=' uffi:WI$.fB,:;, 
~~M$.r,5J~R.fflf='~!Jft&~vt#~~~o 
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~~~ P'.I~ 
coo 15J * 'fl:. l3}j ~ ~~ 1R: s"J ± ~ tz:# 1PJ ,®I~, =Nt1~ - th!s uJJit 1J~t R. ~ -'i:, t~ ti/il R. Jt )[.): ~ 
7J~.~~M1R:~~ma~Mvt#~ft~ffl?~M$*,~~M$~~R.ffl?~~~~vz: 
#iPJ,®lo 

coo 16 J A~~ 1R: --1:1£ tz:# 1PJ ,®I, * 'fe:.13)j m1~ -trr i!s uJJit 1J~t, 'EL 15-tzP r ff• : 
coo 11J :'7ld!H~ ti/il m? 'fl:. t±:l s"J uJJiUi1J i!s11§' ~ , $t 11tYr:i£ uJJiUi1J i!s11§' ~ s"J uJJiUi1J iJU11J ~ 
*lPFtt*'f::riE#~{ii"t: 
coo1sJ frYr:i£t~ti/il)[.):r1*m,\j~*~r, tii~~!li'Jr.~As"Ji!s11§'~ : 
[0019] $tiltYr:i£i!s11§~B"Ji!siJU1IJ~*lPFtttf1iE; 
~wJ $t~Yr:i£mam~~*~~~~~M~m~~*'~R.Yr:i£Ftt~fil~~~~F 
tttf1iEB"Jl21We~* : 
coo21 J t~fflYr:i£121We~ **Ll fJr~~rm~uffi:wtYr:i£t~ti/il, ~~. muuffi:wtYr:i£t~ti/il 0 

[0022] n!:-ff±fu, Yr:i£1J~!fttii~~!Ji'Jr.~AB"Ji!s11§~ZJ§' $tiltYr:i£i!s11§~B"Ji!s 
i,Q!tlj ~ *lP F tttf 1iEZ frJ, ~'EL 15 : iu f)T Yr:i£i!s11§ ~~ ~iwl JEt~ i& 11§' ~~ *, ~~, $t.ij;Z 
Yr:l£msffi~~mam~~*~Ftt~fil 0 

~~J n1:-ff~,Yr:i£~~Yr:1£mam~~~mJEffi1&ffi~~*~ff•'ELm: 
~MJ ~Yr:l£msffi~n!:fi)[.):~ffl~ffl?ms~ffl~~~~F~ffl: 
~~J ~Yr:i£ffl?ms~ffl~Yr:i£~~~F~ffl*~~ffi-'i:~~~~Fffl~n!:fil21 
We: 
~~] @ffll21~~*~~Yr:l£msffi~~~mJEffii&ffi~~*o 
[0021J n!:-ff±fu, Yr:i£~:ftYr:i£ffl?i!s~ffl5¥PYr:i£~ ,,;u*F~ffl:5J"-!tlJ~t~-'i:s"J~ ,,;u*F 
tl~n!:iT 121 We s"J ff •'EL 15 : 
~~J ~Yr:i£ffl?ms~ffl~Yr:i£ffi-'i:~~~~Fffl~n!:fil21~ffl~ffi-121~*ffi: 
~~J ~Yr:i£~~~F~ffl~Yr:i£ffi-'i:~~~~Fffl~n!:fil21~ffl~ffi=l21~*ffi: 
~~J Yr:i£@tm121~~*~~Yr:1£mam~~~mJEffi1&ffi~~*~ff•'ELm: 
[ 0031 ] * ffl t~ i& :5J"-11 ~ ~* x1 Yr j£ ffi -121 We :5J"-115f P Yr j£ ffi = 121 We :5J"-11 * 1T it~{~ Jlj Yr j£ 
i!s11§' ~ s"J 121 We :5J"-11 : 
coo32J iu fJr Yr:i£ i!s11§' ~ s"J 121 we :5J"-1t ~ ~ ::krt~ 1& ,~Ht, ~ ~, mu iu 5E 1w1 JE t~ 1& 11§' ~~ 
*, ~~, mu iu 5E ::f 1w1 JE t~ 1& 11§' ~~ * 0 

~~J n1:-ff~,Yr:1£@tmYr:1£121~~*~~~~rm~~MYr:1£~~~ff•'ELm: 
~~J ~Yr:1£mam~~mam~~*~Yr:i£~~~ms~M~m~~*121~~~.H 
Yr:i£mam~~Ftt~fil~Yr:i£~~~ms~M~Ftt~fill21~~~~.~~5Erm~~M 
hr;'.~.l:'i;kf-W 
fJ I J<'.!>, !ljfij o 

~~J n1:-ff~,Yr:i£~~Yr:1£mam~~~mJEffi1&ffi~~*~ff•'ELm: 
~~J $~s~)[.):~~~~m-~•~~MJ§,Yr:i£ffi-~•~~~Yr:l£mam~~~ 
iwJJEt~i&11§'~~* : 
[0037] Yr:i£$t.ij;ZJ1fr:i£i!s11§~B"Ji!siR!tlJ~*lPFtttf1iEB"Jff.1'115 : 
~~J ~Yr:i£ffi-~•~~~A~~.Yr:i£ffi-~•~~MYr:i£$~s~)[.):~~~~ffi 
=tt•~; 

G 
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~~J m~m=~•~~~m~mam~~mam~~*~Ftt~fil; 
coo40J m~~11tm~i!siJU1IJ~*~f¥fits"JPffiJiUi1JiJUJIJ~*' l2J,R.m~Ftttf1iE~f¥fii"t 
B"JFtttf1iEs"JIZ1Wc~*s"Jff•'ELtrS : 
coo41J m~m=tt•~~11tm~i!siJUJIJ~*~f¥fits"JPffiJiUi1JiJUJIJ~*' [2),R.m~Ftt 
tf1iE~f¥fii"tB"JFtttf1iEs"JIZ1Wc~* ; 
coo42J m~t~fflm~1Z1Wc~**uiJr~~rm~PffiJ11im~t~ti/il, ~~. 1J11JPJJ1im~t~ti/il s"Jff 
.'E1t5: 
coo43J m~m=tt•~t~fflm~1Z1Wc~**uiJr~~rm~PffiJ1im~t~ti/il, ~~. mum~m 
~ ~ ,¥i ~ p#. i!!iB hr;'.~-£-i;l_Zf-W 

- 11:::<T 7G 'Xcll:!o/71 J<'.!>, .!ljfij o 

coo44J n1:-ff±-fu, m~1J~t~'EL15 : 
coo45J ':1§m~m-tt•~iuiJrA~at, m~m-tt•~*Af*§fUit~; 
coo46J to/ g1G 

[0041J ':1§m~ffi=tt•~fUfJrA~at, m~ffi=tt•~n!:A1*§~~7t~o 
coo4sJ n1:-ff±-fu, m~m=tt•~PJJ1im~t~ti/ils"Jff•'EL15 : 
[0049] m~ffi=tt•~tt:i!~fJr;,J{tf:PffiJitm~t~ftj/il~)l):r{*§~~*~B"J±)[t~%!o 
[ 0050] ~ t-¥: A 7 ~~ iR: _t ~ B"J vt * i'J:iJ ,®I ' * 1st 13)§ ~ :J'Rd~ 7 - trr t~ fti/il )[t ~ h ~t ' 'EL 15 izo r ff 
.: 

[ 0051] tu ffl _t~frL:_li rm~ {I:-rm m~ B"J i!s PffiJii 1J~t PffiJitm~t~ fti/il ; 
~~J m~~~ft~Mz~,@fflm~msffi~~mam~~*~fi~@~ffi~-~ 0 

~~J n1:-ff~,m~~Mm~~~~ff•'ELm: 
~~J @fflm~mam~~m~~*~~ffi~~~~~M~~JJ#~Mm~~~; 
~~J m~mam~~mam~~*~fiffi~~-~~ff•'ELm: 
~~J @fflm~~M~~JJ#~~~~fi~@~ffi~-~ 0 

coo51J ~t-+A T ~~1R:-1~s"Jtz:#i'J:iJ,®I, *1tl3J§~m1~T -trri!sPffiJit~-'i:, 'EL15 :;',JH.'\':tt 
~,tii~Hl~,ffi-~It:Ztl~,ffi=~It:Ztl~,ffi-fUfJrtl~toPffi:WUl~; 
~~J m~*ffffl~fflr*•~~m~ttili~~M~mam~.~~m~~M~mam 
~~~M~m~~*~Ftt~fil#f¥~; 
coo59J m~ti1~Ht~fflrftm~t~ti/il)l):rf*§~~*~r, ti1~~!lrJr.~As"Ji!sf1§'~; 
~wJ m~m-~~•~mr~~m~mam~~mam~~*~Ftt~fil; 
[0061] m~ffi=~1t:Ztl~fflr~1t;Zm~i!siJU1IJ~*~f¥{ii"tB"JPffi:WUi1JiJUJIJ~*' [2),R.m 
~Ftt~fil~f¥~~Ftt~fil~IZ1~~*; 
coo62J m~m-iuiJrtt~fflrt~fflm~IZ1Wc~**uiJr~~rm~Pffi:Wtm~t~ti/il; 
[0063] m~Pffi:WUl~fflrftm~ffi-fUfJrtl~fUfJrA~Ht, Pffi:Wtm~t~fti/ilo 
coo64J n1:-ff±-fu, m~~-'i=~'EL15 :ffi=iuiJrtt~ ; 
[0065] m~ffi=fufJrtl~fflrfttii~Hl~tii~~!Ji'Jr.~AB"Ji!s{J§~Z~, m~ffi-~_ij;Z 
•~~~m~mam~~mam~~*~Ftt~filz~.~~m~mam~~~m~ffi~ 
{1§'~~*; 
coo66J m~m-~1t:Ztt~ffl rftm~m=iu fJrtt~iuiJrA~at, ~1t:Zm~i!sf1§' ~s"Ji! 
siR!tlJ ~ *lo F tttf 1iE o 
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[ 0061J n!: - ff ±-fu , Yr:i£ffi = fU fJr fltk:ffl r : 
coo68J x1 Yr:i£i!s11§' ~n!:{r )[.):~:f~JUffl? i!s~tmto~ ,,; u*F~ffl : 
[oo69J ~;fJ.Yf:i£ffl? i!s~ffllOYr:i£~ ,,; u*F~ffl5J\.!tiJ~t~-'i:s"J~ ,,; u*Ffl~n!:1-rl21 
We: 
~m] @ffll21~~*~ffiYr:i£msffi~~~m~ffi~ffi~~*· 
coo 11 J n1: -ff ±-fu, Yr:i£ffi - $t 1tJ fttk:, m = $t 1tJ fttk:, Yr:i£ffi - iu iJr fttk:to Yr:i£ uJJiUttk: 
•~ft$~s~)[.):~~~ffi=~•~~:Yr:i£ffi=~ffi•tk:•~frYr:i£$~s~)[.):~~~ 
ffi-tt•~~; 
~nJ Yr:i£ffi=~ffi-tk:fflrftYr:i£ffi-~-~~M~~.~ffiYr:i£msffi~~~m~ 
t~~iJ§~~*' ~~' PffiJiIYf:i£ffi=tt•~ ; 
~nJ Yr:i£ffi-$t~•tk:fflrfrYr:i£ffi=~•~~M~~.$t~Yr:l£mam~~mam 
!tU~*loFtx.tf1iE. 
~MJ n!:-ff~,Yr:i£ffi-~ffi•tk:mr~Yr:l£msm~~msm~~*~Yr:i£~~~ 
ma~M~m~~*l21~~~.HYr:i£mam~~Ftx.~fil~Yr:i£~~~ms~M~Ftx. 
tf 1iE 121 we~r}J at, mu iu 5E rm~ uJJiIYr:i£t~ ti/il. 
~~] ~ffA7M~~:i£~tt#~~.*~OO~m~T-#~~.~m){t~-tk:~~j£ 
Yr:i£s"Ji!sPffiJiI~-'i: : 
~mJ Yf:i£)[.):~•tk:fflrftYr:i£ms~M~-'i:~MYr:i£~~~~.@fflYr:l£mam~~ 
i!siR!tU~*tftA-rx1@B"Jt~~-1'F. 
coo nJ n!:-ff ±-fu, Yr:i£ i!s uJJiI~ -'i: ~ uJJiUltk:ffl rt~ ffl Yr:i£ i!s11§' ~ s"J iR!tiJ ~ *f21: 
ffi~~~~~M~ffi$#~MYr:i£~~: 
~mJ Yf:i£)[.):~-tk:fflr@fflYr:i£~M~ffi$#~~~~fi~@~ffi~-~. 
[0019J *~00 s"J~.'ful:i3l*~ : 
c 0080 J * ~ oo m 1~ T -trr i!s uJJiI 1J ~1.ust ~ -'i:, t~ ti/il R. Jt )[.): ~ 1J~t, ~~{lJi m r,5J m? uJJiI 
$., ~{t1B,:; ~ uffi: WI $.lo m:rr m? ~!Jft. JI, ~±-fu, * ~ oo s"J i!s uffi: WI 1J~t~ 15 : *•t~ ti/il m? ~ 
ili~~M~mam~,$t~Yr:i£~M~mam~~~M~m~~*~Ftx.~fil#~~:fr 
Yr:i£t~ti/il)[.):r1*§~~*~r, tii~tl!li'Jr.~A s"Ji!s11§' ~ : $t!tJYr:i£i!s11§' ~ s"Ji!siR!tU ~ * 
~Ftx.~fil:$t~Yr:i£mam~~*~~~~~M~m~~*'~R.Yr:i£Ftx.~fil~~~ 
B"J F tx.tf 1iE B"J 121 We~* :t~ ffl Yr:i£ 121 We~ **U fJr ~~rm~ Pffi: WIYr:i£t~ fti/il, ~ ~, IJllj Pffi: WIYr:i£ 
t~fti/il ;*~00 B"Ji!sPffi:WI1J~t, ~t~fti/ilffl? § CiFsi1'AFs1-+*• $t.ijJt~fti/ilffl?1-~B"JF 
stf1iE C epi,Q!t!J~*lOFtx.tf1iE) 1'FAFsfl*tf1iE ;ftnt1Ti!sPffi:WUt, EBTFsfl*tf 
1iE ~ Ftx.tf1iE~Pffi:WUtm1tJB"JFtx.tf1iE1§ ~ C ~-ffl? s"J~F7JJ'\1§ ~), JMji, 7 ffl? 1-
~s"J~F7JA&:f'frFstl*ffl? B"J~F7JA~iJ:Pffi:WI~IJ&, m1~7Pffi:WI$. :53!lr, *~00 
~7J~~A7mam~~*~Ftx.~fil~l21~,ey~~~~-'.%~F~~~~~~~M, 
~ffl~F~~~~~M~~.~*7~~M$.:*~00~7J~~ey~~ffl?§5E~~M~, 
1w1~ffl?1-tHts"1rm*, m:rr T ffl? s"J~!Jft. 
[0081] 53!lr, EBr::f ~ffl? B"J~F7JA~::f ~ B"J ep Ftx.tf1iE::f ~' Yr ~@ffl *~i~H}tl7J 
~tR~t~tililffl? *A~~~uffi:wit~ti/il, ~r,m~tt#t§ 1:t, ~mr,5J Tt~ti/ils"J11§',@,~if:. 
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~11 III tR ~~ 
~~J 001A*~oo~~~-mm~-#ms~Mh~~~~~~oo; 
~~J 002A*~oo~~~-mm~-#~~ffl?§k~ma~M~ff*~fil~~~ 
~~00; 
~MJ 003A*~oo~~~-mm~-#~~mam~~~m~ffi~ffi~~*~~~ 
~~00; 
~~J 004A*~oo~~~-mm~-#ma~M*~~~~~~oo; 
~MJ OOsA*~OO~~~-mm~-#ms~M*~*fi*s~M~~~~~oo; 
coo81J oo 6 A*~oo~i~HJtl=m1~s"J-trrt~ti/il)[.):~h~ts"Jitt¥~~00 ; 
~MJ 007A*~oo~~~-mm~m-#ms~M~K~~~~~oo; 
~~] 00BA*~OO~~~-mm~ffi=#ms~M~K~~~~~00; 
~ooJ 009A*~oo~~~-mm~m-#ms~M~K~~~~~oo; 
coo91] oo 10 A*~oo~i~HJtl-m1~s"J-trrt~ti/ils"J~*~~~oo 0 

~ {1!qt ~ill JJ ~ 
[ 0092] r 00 WttJtf~ ~ illih A~ if ~ft 00x1*~0011: *-ff t:'HIII i}G 00 0 

[0093] ~illi,Wtl- : 
~W] ~~~~~~k~M~ma~Mh~~ft~ffl?~M$*-~~M$~~&ffl? 
~!Jft&s"Jvz::t: 1PJ,®I ;*~illi,wum1~ T -tfar ~m~t~tifflffl? Pffi:Wt$. ~*1B,:;~Pffi:Wt$. m:3t m 
? ~!Jft s"Ji!sPffi:Wih~t, -tzri oo 1 Yr~, *~illi,wtl s"Ji!sPffi:Wih~t'EL-rrSizPr ff~ : 
c 0095J ff~ 101 : :'7ld!H~ ti/il m? ~ t±:l s"J Pffi: WUi1J i!s11§' ~, ~ 11tYr :i£ Pffi: WUi1J i! s11§' ~ s"J Pffi: 
Wfii1JiR!tlJ~*lPFtx.tf1iE#~{ii"i o 
[ 0096] * ~ illi ,Wtl h~t ey ~ *ffl i!s:'7ld!~~K' ,Wtl izP ~ ~ ~ **~t~ fti/il ffl? ~ t±:l B"J i!s11§ 
~o*~~~h~~~~~M~m~~*~Ftx.~fil~~~~~,ey~~~~m~~*'~ 
~.tt:ZFtx.tf1iE, m -ar~ ~at~!t:Zo 
coo91J * ~illi ,Wtl ~ Pffi: WUi1J iR!tlJ ~ *~x1 Pffi:WUi1J i!s11§' ~*i-ri!siR!tlH~JIJ s"J Pffi:WUi1J x 
¥~~~~•~ 0 *~~~~Ftx.~fil~msffi~~ey~~~ffl?~FhA~~~.~~ 
Fat~$. Qlril&~~o 
coo98J *ff ~A*i-ri!sPffi:Wtz rrrs"Jli~ff ~, ~1:frffl? § k~ i!sPffi:Wtii1J s"Jttf¥ 
~, *ff~pJ ~ rnt~fti/ils"J AP 1~tltA1T, ept~fti/ilB"J±~h, ,WtlizP.=f-tJL± CPU ~ ARM ~J,*3'cfflGo 
[0099] A 7 m~i!sPffi:Wis"Jfr'f,pj[J,trt, *~illi,Wtlh~*ft*~tl*tf1iE B"J~f)-~. ey ~ g:; {J\)R 
~ffl?~t±:l~~M~mam~.~~@ffliS~)R~~~M~mam~ffl~~tt~~M~m 
~~*~Ftx.~filo~002Yr~,A~~~~ffl?§k~ms~M~ff*~fil~tt~,EB~ 
fti/il B"J AP f~lj 3'c fflG : 
[ 0100 J ft t~ fti/il 1B i}J ffl ? § k ~ Pffi: WUi1J ~ K z ~ , ffi -ljz )R 1tlJ ffl? Yr iJG s"J Pffi: WI ii1J i! s 11§' 
~, rt~1:JvGPffi:WUi1Ji!s11§'~s"JPffi:WUi1JiR!tlJ~* 1 lPFtx.tf1iE 1, ~;fJ.iR!tlJ~* 1 lPFtx.tf1iE 
1 ~{ii"t~ § k~Pffi:WUA]~{ii"t~ ~ ; 
[0101 J t~ti/ilffi=1x)R1tlJffl? YriJG s"JPffi:WUi1Ji!s11§' ~, rt~1:JvGPffi:WUi1Ji!s11§' ~ s"J Pffi:WUi1J 
iR!tlJ~* 2 5tPFtx.tf1iE 2, 3Pffi:WUi1JiR!tlJ~* 2 ~Pffi:WUi1JiR!tlJ~* 1 ;t§ ~at' tum Ftx.tf1iE 
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21Jt1tFtttf1iE 1, ':1§PffiJiUi1JiJU11Jtit'= 2 ~PffiJiUi1JiR!tlJtit'= 1 ::ft§ ~at, ffi:IJriittU ;ntA~ -
1JZ)R1t1Jgl(;~ 1'A~~1jzff~~ffi:tJT)R1tlJ ; 
co102J t~ti/il~ - 1JZ)R1tlJffl? YriJG s"JPffiJiUi1Ji!s11§' ~, 1lJ§1:nx:PffiJiUi1Ji!s11§' ~ s"J PffiJiUi1J 
iR!tlJ~* 3 toFtttf1iE 3, ':1§PffiJiUi1JiR!tlJ~* 3 ~PffiJiUi1JiR!tlJ~* 1 ;t§~at,lLlfflFtttf1iE 
3tt~~~B~tt~M~Ftt~fill; 
[0103J 1t1x~m, 1LJIJ~ n 1JZ)R1tlJ3'cnx:o ~ 2 ~ n !tl 4, *~i~HJtl1J1t~ n s"JitJ11raJl2J,t~ 
t® ~ ~;}rm** fi 1& 5E 0 
[0104] ff• 102 :tEYr~t~fti/il)[.):r1*§fUit~r' tii~U!Ji'Jr.~AB"Ji!s{J§~ 0 
[0105] *ff•~ ey l2J, EB t~fti/il B"J~~~*:tii~U!Ji'Jll.B"Ji!s{J§ ~' :at~ftilil1*§~~i~at' ~~ 
~ PT l2J, {~Hf I 11: ~,it~ o 
[0106] *ff•~ t~fti/il)[.):r1*§~~A~r fA ~11tf: B"J ~ Jl'.pJ l2J, 1'1t5 : t~ fti/il B"J _±){t~%!)[.):r1*§~ 
~*~' fA~ 1tf: B"J ~ Jl'.pJ l2J, 1'1t5 : t~fti/il s"JWd'F ]UJt)[.):r1*§~g\(;1fffi5E~A~ 0 
[0101J ff• 103 :$t!tJYr~i!s11§'~B"Ji!siR!tlJ~*loFtttf1iEo 
[01 osJ *ff•~ $t!tJ i!siR!tlJ ~ *lo F tttf 1iE 19: ~ at ff~~ 1tU, -ar l2J, 5t $t!tJ i!siR!tlJ ~ 
*· J§$tltJFtttf1iE, m -ar l2J,5t$t!tJFtttf1iE, J§$t!tJi!siR!tlJ~*' ~-ar l2J, ~at$t!tJi!s 
iR!tlJ ~ *lo F tttf 1iE o 
co109J *ff• ~i!s11§' ~ s"Ji!siR!tlJ ~ *~x1i!s11§',@,n!:1-ri!siR!tlJ:f~JIJ s"Jx-'¥ ~ ~ 
g\(;~•~0 *~~~~Ftt~fil~msffi~~eyl2J,~~ffl?~F7JA~~~.~~Fs~ 
# Q'rf'R:F/5;£:./5;£:. 
~ "I jHJ /X ~ ~ o 

co110J ff• 103-105 Ai!sPffiJitMfi~ ±~ff•, Jt-ar l2J,:a~,tfB,:;r}Jnst~~JttJtA-r, 
~~*~H;~OOP~J,ottnl:fims~M~~.$5t~~~$t~~~M~m~~*~~M 
~msffi~~Ftt~filr•~*~ns~~J,~~~~,Ams~M~m4° 
co111J ff• 104 :$t!tJYr~i!siR!tlJ~*~~fii"ts"JPffiJiUi1JiR!tlJ~*' l2J,R.Yf~Ftttf1iE 
~~fii"tB"JFtttf1iEs"JIZ1We~*o 
[0112] *ff•~ $t.ijJ i!siR!tlJ ~ *~ ~{ii"i B"J PffiJiUA] i,R!tlj ~ * B"J IZ1We~ *7JA 1'1t5 :~+H! 
am~~*~~~~~M~m~~**fi1Z1~,$t~Yr~Ftt~fil~~~~Ftt~fil~IZ1 
~~*~7JA1'1m:~$t~~Ftt~fil~~~~Ftt~filn!:fi!Z1~;*ff•~$t~Yr~m 
s~*~~~~~M~m~~*IZ1~~*'~$t~Ftt~fil~~~~Ftt~fil~IZ1~~* 
Mf¥atff::f'Jt~~1tlJ, -ar l2J,5ttJtA-r~~, J§tJtA-r J§~, g\(;~ ~attJtA-r~~toJ§~ o 
[ 0113] * ~ i~H}tl ~ B"J IZ1 We~* 'EL 15 : IZ1 We )VG J}J ~ ~ ' g\(; ~ IZ1 We :5J"-11 ; ;It ~ f~ !@ IZ1 We :5J"-11 
~~frffii&ffi~~*~JE~~[Z1~JVG~o 
co114J ff• 1Os :t~t®Yr~IZ1We~**LlfJr~~rm~PffiJitYr~t~ti/il, ~~. tJtA-rff• 106, ~ 
~,IJllJtJtATff-1O70 
[0115] Jtf-t±-fu, ':1§Yf~i!s{J§ ~B"Ji!siR!tlJ~*~ Yr~~{ii"tB"Ji!sPffiJiUA] i,R!tlj~ *1Z1We 
nx:~,HYr~mam~~Ftt~fil~Yr~~~~ms~M~Ftt~fil!Z1~nx:~~.~~5E 
rm~PffiJitYr~t~tilil ; ~mu, iu fJr::f rm~PffiJitYr~t~tilil 0 
co116J *ff •rm~iu fJri!siR!tlJ ~ *~~ 1Z1Wenx:r}JtoFtttf1iE~~ IZ1We, J!W31-fu fJrtt 
f¥ s"J at ff -ar l2J, ff~ , J!, 1-t 'EL 15 [2), r tl m : 
[0117] 1, 5tfU fJr Yr~i!s{J§ ~ B"Ji!siR!tlJ ~ *~ Yr~~{ii"t B"Ji!sPffiJiUA] i,Q!tlj ~ *~~ 
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~~~~.~~.~~~~m~mam~~Ftt~fil~m~~~~ms~M~Ftt~fil~ 

~~wc~r}J, ~~. IJliJfU5Erm~uffiJitm~t~ti/il ;fUfJrA~ s"Jtlm rHJfU5E::frm~uffiJitt~ti/il 0 

[0118] 2, 5tfU fJr m~i!s11§ ~ B"J Ftttf1iE~ m~~{ii"i B"Ji!sPffiJiUA] Ftttf1iE~~ ~We 
~~.~~.~~~~m~mam~~mam~~*~m~~~~ms~M~m~~*~ 

~~Wc~J}J' ~~. IJliJfU5Erm~PffiJitm~t~fti/il ;fUfJrA~B"J'Jlm rHJfU5E::fi¥ff~PffiJiit~fti/ilo 
[0119] 3, ~atfUfJr m~i!s11§~B"Ji!siR!tU~*~ m~~{ii"i B"Ji!sPffi:Wfijiji,Q!t!J~*~ 
~~~~~,~&m~mam~~Ftt~fil~m~~~~ms~M~Ftt~fil~~~~~ 

J}J' ~H]~J}J' IJliJfU5Erm~Pffi:Wtm~t~fti/il ;~~ ~1-~Wc::f ~J}JIJliJfU'iE::frm~Pffi:Wit~fti/ilo 
co120J *ff•~ ~wc~rxar ~ 1'1-r5 : ~Wc:5J"-11ttt~-i&mll ~, ~~t§flV-Jl'.tEt~-i&mllz 
~o 

[0121] ff• 106 :Pffi:Wtm~t~fti/ilo 
co122J *ff •-ar ~Wtttt:i! ~ fJrJJ1tf:Pffi:Wtt~ti/il ; ':1§i!sPffi:Wtff •tt1B,:;r}Jnst~~ Jt _tt,tt, 
fi~,*~ns~~Jt~~rm~~M~~~.~_t~~~JJ#~~~~±~~~~M~r 

1*§fUiC~rB"J±~~~o 
[0123J ff• 107 :::fnHrff1PJ ~~o 
[0124] *~i~H}tl7J~t~ ':1§fU fJr::f rm~Pffi:Wit~fti/ilat' ey ~,iust':1§7W~AB"Ji!s11§ ~' 1A1T 
~Mff•~~J,~~#PT~*A#~~~.~~~~~~H;o 
[0125] *~i~HJtl:J'Rd~B"Ji!sPffi:Wi1J~t, ~t~fti/ilffl? § CiFs1'FAFstl*, $tiltt~fti/ilffl 
?1'-~B"JFstf1iE C epi,Q!t!J~*lOFtttf1iE) 1'FAFstl*tf1iE ;tt*i-ri!sPffi:WUt, EST 
Fstl*tf1iE~Ftttf1iE~Pffi:WUt=rJVtZB"JFtttf1iE1§~ C ~~ffl?B"JbtF7JJ'\1§~) ,JM 
~Tffl?1-~~bZFhA~~TFsff*ffl?~bZFhA~~~M~~.m~T~M$; 
53!lr, *~i~H}tl7J~!;/JPA Ti!siR!tU~*lOFtttf1iEB"J~Wc, ey~~:i31:±-fujM~P*Flf~~ 
~~~~M,~ffl~Flf~~~~M~~.~*7~~M$;*1t00~7J~~ey~~ffl?§ 
5E50ffi: WUA] , iwl JEffl? 1-tHt B"J rm*· m:rr 7 ffl? B"J ~!JiL 
[0126] *~ff' EBr::f ~ffl? B"JbtF7JA~::f ~B"J ePFtttf1iE::f ~' m~@ffl*~i~H}tl 
7J~t,R~t~fti/ilffl? *A~~~Pffi:Wit~fti/il, ~l,ffi~vz::;,f:;t§ l:t, ~m~ 7t~fti/ils"J11§',@,~if:o 
co121J ~mJuu*Flf~x1 ffl? ~As"Ji!s11§' ~s"J~ufril, *~ffm~ffl? uffi:Wt$~{HB,:;~uffi: 
WI$, *~i~HJtl1J~ttE-1~ff- 102 z~, ff• 103 Z7W~PT~1'1t5: 
co128J iuiJrm~i!s11§'~~~iwJJEt~-i&11§'~~*' ~~. mutJt.1-rff• 1030 

co129J ~~±-fu, -ar~iuiJr~As"Ji!s11§'~s"J11§'P*l:t~~tEt~-i&mll ~, ~~. IJliJiwJJEi!s 
11§'~~*' ~~i!s11§'~s"JJt1mffeJi~~~~tEt~-i&mll ~, ~~. IJliJiwJJEi!s11§'~~*' 
~~~~A~msffi~~Ftt~filfflffl~~·~~%~~.~~~.~mJEffi~~*0 ~ff 
•-ar~tt1B,:;r}Jnst~~Jt -13'c~o 
[0130] * ~ i~H}tl 7J~!ttfU fJri!s11§ ~ ::f iwJ JE t~ i& 11§' ~~*at' ey ~~A B"J i!s11§ ~-!: 
* ; ~~ ':1§ i~fU fJrff-~tt1B,:;r}Jnst~~ J, -1K11§'at, i~~ Jt*A 1*§fUit~, ~ ~ ~, ~ ~~ o 
co131J 1Jt51c±-fu, -tzo~ 3 m~, -1~iuiJrm~i!s11§'~~~1wJJEt~1&11§'~~*s"Jttt¥-ar~ 
1'1t5: 
[0132] ff• 301 :x1m~i!s11§~*i-r~~:f~iiJffl?i!s~t@5tO~ ,,;u*F~t@o 
co133J rn r!lrJr.~A s"Ji!s11§' ~1'1-rrSffl? § cbtt±:l s"Ji!s11§' ~to ':1§rrr m? lf ~r'21:s"J 

11 

Petitioner Exhibit 1004, Page 716 of 1052



CN 105575395 A 8/12 rJf 

~Fffi~,m~fr*fiffi~~~~,ey~~msffi~*~~m?ms~ffl~~~~F~ffl. 
[0134J ff~ 302 :~:ftm:i£ffl?i!s~ffltom:i£~ ,,;u*F~ffl:5J"-!JJIJ~t~-'i:s"J~ ,,;u*Ffl~ 
* 1T IZ1 We • 
[0135] *ff~~ ffl?i!s~ffllO~ ,,; p*F~ffl!Z1WeatfF::f 5t~~*IJ, ey ~5t;§, ill ey ~ ~ 
at. 
[0136] * ~ illi ,Wtl 1f ~t ey ~ t~ E: ~® ~ ~ ~ B"J ± 11§-:l:m ,,; r B"J li 1r§ gl(; ~~li 1r§ p* FF~ ffE it 
fl~, ,wu-tzo, ~*~, 1wu~~. ~m, %5!, 1J01l, ±-fuWcJ:, ~it~~. 
[0137] Jtf,t±-fu,*ff~ey~1'1t53ZOrff~: 
[0138] ~:ftm:i£ffl?i!s~ffl~m:l£t~-'i:s"J~ ,,;u*Ffl~*iTIZ1We:f~JIJ~~tz1We:5J"-11: 
[0139J ~:ftm:l£~ ,,;u*F~ffl~m:l£t~-'i:s"J~ ,,;u*Ffl~*iTIZ1We:f~JIJ~=IZ1We:5J"-11. 
c 0140 J ff~ 30 3 : t~ ffl tz1 we tit'=fu fJr m:i£i!s11§' ~ Jt~ 1w115:(J~ -i& 11§' ~ ~ * · 
[0141] *ff~~ B"J IZ1 We~* ey ~ 'EL 15 J:j£ p;Jj 1-IZ1 Wettfi:f~Jlj B"J IZ1 We :5J"-11' Jl:tat Jtf-t±-fufu 
fJrttf¥ey~1'1t5: 
co142J *fflt~-i&:5J"-11~~tx1m:J£~~tz1we:5J"-11tom:1£~=tz1we:5J"-11*1Tit~:f~J1Jm:1£ 
i!s11§' ~ s"J IZ1 We :5J"-11 : 
co143J iu fJr m:i£i!s11§' ~ s"J tz1 we :5J"-11~ ~ ::krt~ -i& r~ 11, ~~, mu iu 5E1w1 JE t~ -i& 11§' ~~ 

*· ~~, IJliJfU5E::fiwJJEt~i&11§'~~*' ~~, IJliJ::fiwJJEt~i&11§'~*· 
c 0144 J ,wu-tzo x1 W31-IZ1 We :5J"-11* iT1JP tX )[.):~ :f~ JIJ ~1-tz1 We :5J"-11, rt J§ iu fJr i~ tz1 We :5J"-11~ ~ 
ifil l±l -'i: 11§' 11~ 11 , ~ ~ , mu iu 5E 1w1 JE t~ -i& 11§' ~ ~ * . 
co145J *~ff~ f!ti!sPffiJiUtt~ti/ils"Jr}JnrPJ ,®L *~illi,wuey ~ EB~1-st~)[.):~%!*3'c~ 
ma~M~~~tt~,$5t~Fsff*~filC~M~m~~*~~M~mam~~Ftt~ 
1iE ) r ~ JIJ i~ st~)[.):~%! s"J f¥ fii"t ~ : ft t~ fti/il )[.):-=f 1* §~~,it 1r!i at i~ st~)[.):~%! )[.):-=f :':J:': s 1 e ep f~ 
tJL~Jt1r§, EB mic $1tf:~1tlJ;!tI fJ::PffiJii: ':1§ mic fii~tlilJFs~AatuffiJiiiSi'tst~)[.):~%!, 1A1T 
ma~M:~ffey~~ffl~~~~){.):~fr#~~1r!i~,Wtt*~n~s~)[.):~%!~@~)[.): 
~!lrJr.~As"JFs11§',@,, ~~,t~ti/ils"Jr}Jn, m~t~ti/ils"Jf~tJLatr'sJ. 
[0146] {jt5t±-fu, J::i£s1v~)[.):~%! ey ~*Ilt:5J"-ff :rttt,C,,)[.):~, Core 1 ffl-=f )[.):~-tiL&JIJ mic -ti 
L&JIJ!lr~~Fs11§~B"JPffiJii$1tf:Fs~JJff:5J"-ifr' epfufJri!s11§~~~iwJJEt~i&~*' Core2 ffl 
? J§~iB"Ji!siR!JJIJ ~R.iHXiJdiE, epfufJr~~PffiJif. ':1§ mic fii~IJJIJi!s~AatuffiJii Corel, 

Corel 1A1TfUfJri!s11§~~~iwJJEt~i&~*B"Jff~; ':1§ Corel fUfJrA~at, PffiJii Core2, # 
~:fti!s11§'~1t~~ Core2 ( {jt5t±-fu, Corel ~:fti!s11§'~f¥{ii"tft CoreL 2 ~~B"Jf¥{ii"t~ ~, EB 
Core2 =Nt!tl) :Core2 PffiJiiJ§1A1T J:j£ff~ 103-106, 3'c~PffiJii~!JJlj, ~Wtt, IJllj EB Core2 JPJt~ 
~~)[.):~%!(~~~~A™~~)~~~#~~$#,~~~)[.):~%!~1&~~~$#;§. 
PffiJiiEB sleep fl:i'\i:JJf9';:Jlj Normal flAiEffi~1T. 
[0147] @':1§ ~~~ B"J ~ : * ~illi ,Wtl ~ ey~:fti!siR!tlJ ~ * tz1 Wegl(;~ Ftt tz1 We B"J ttfin>l:ft 
Corel ~1A1T' ,R~':1§ IZ1We~J}Jat~PffiJii Core2, ?lJ§ Core2 PffiJiizJ§tJt.iTFttlZ1Wegl(;~i,-'g­
s~*ll1We 0 

[0148J *~illi,WtlWttiSttst~)[.):~%! s"J:5J"-ff :rttt ,e,,)[.):~ i&it, ey ~ ~:f,ffift~~,t~fti/ilr}Jn 
g1G ~ ~~ s"J :i31: * , =Nt :fr 7 ffl ? 1-t!Jft . 
co149J rOOWttizo~ 4m~s"Ji!sPffiJit]UJE*~1-t*m*~illi,wtl1f~t :izo~ 4m~. i~* 

12 

Petitioner Exhibit 1004, Page 717 of 1052



CN 105575395 A 9/12 rJf 

tJE1'1t5 :DSP ~}, ( iStt DSP ~},, pJ l2J, 1'1t5~YW31-tt), t~fti/il± CPU ~ B"J ARM ~J,5¥0~~ 
~ :Jt~ DSP ~h1'1t5P931"1t1¥L5Gl2J,R.-1-PffiJiif¥{ii"f1¥L5G ( ,Wtli,rn Flash), ffi-ft1¥L5G Corel 
toffi=tt1¥L5G Core2 :ARM ~J,'§15PffiJiUi1J)[.):~1¥L5G5tOPffiJiUi1Jf¥{ii"f1¥L5G :~ 4 Yf~B"J]UJEn!: 
1-ri!s uJJiI s"J Jtf-t ttfi 'EL -rrS : 
[0150] ff~ 501 :ARM ~},~PffiJiUi1J)[.):~1¥L5Gi1ttiJffl? YfiJGB"JPffiJiUi1Ji!s{1§~, #1:JVGPffi: 
M~mam~~*~Ftt~fil,~~M~mam~~*~Ftt~filf¥~fr~M~f¥~•5G 
~o 

[ o 1 51] Jtf-t ±fu ey l2J, 1: nx: 1J :rt ey l2J, ~ ~ _t :i£ ~ 2 s"J Wi :i£ o 
co152J ff~ 502 :ARM ~Jt~;fJ.uffi:WUi1Ji!siJU11J ~*' uffi:WUi1Ji!sf1§'~B"JFtttf1iEtof~-'i:s"J 
~ ,,;u*F1l~r~Jlj DSP ~h' #f1{ii"iftPffi:Wif1{ii"11¥L5G~ 0 
[0153] ff~ 503 :ft ARM ~J,)[.):r{*m,\i~A~r, ~~~i}J~Jj~j~IJ!Ji'Jll.B"Ji!s~A, ':1§tii~IJ 
Jlj i!s{J§ ~ at Jt:i! Pffi: WI JJ1tf: Pffi: WI Core 1 0 
[0154] ff~ 504 :Corel x1tii~IJJIJ B"Ji!s11§'~n!:1-r)[.):~:f~JIJffl?i!s~ffllO~ ,,; i!s~ 
t@o 

[0155] ff~ 505 :Corel ~;fJ.Yf:i£ffl?i!s~ffl~Yr:i£t~-'i:B"J~ ,,;u*F1l~n!:i-rl21We:f~Jlj 
ffi-121~*ffi,~Yr:i£~~~F~ffl~Yr:l£ffi-'i:~~~~Fffl~n!:fil21~ffl~ffi=l21~* 
11: 
[ o 1 56 J ff~ 5 06 : Core 1 * ffl t~ i& :5J"-11 ~ 1! x1 Yr :i£ ffi - 121 We :5J"-115¥0 Yr :i£ ffi = 121 We :5J"-11 n!: 
fi#~ffl~Yr:l£msffi~~l21~*ffio 
[0157] ff~ 507 :Corel fUfJrYr:i£i!s11§'~B"Jl21We:5J"-11~~::krt~i&l~11, ~~. IJl!JtJtA-r 
ff~ 5os,~~.IJllJtJtA-rff~ 5120 
[0158] ff~ 508 :Corel ~;fJ.i!s11§'~14J-~~ Core2 ~atuffi:WI Core2a 
[0159] ff~ 509 :Core2 Pffi:WIJ§, x1 Yr:i£i!s11§' ~n!:1-ri!siJU1IJ$t:f~i!siJU1IJ ~ *, #~ 
f¥{ii"t B"J Pffi:WUA] iJU11J ~ **i-r 121 We' ~ 121 Wenx:J}J' IJllj tJtA-rff ~ 510' ~ ~IJ&' IJllj tJtA-rff ~ 513 0 
[0160] ff~ 510 :Core2 =rJVltYr:i£i!s11§'~B"JFtttf1iE, #~f¥{ii"tB"JFtttf1iEn!:1-rl21We, 
-+.+- cl'; r+. -hh /.~ ir. ITTrs -+.+-;;,s -hh /.~ ir. ITTrs 
~ JJX. .I'iJ ' vv1T & ']q< 511 ' ~ p ' vv1T & ']q< 513 0 
[0161] ff~ 511 :Core2 Jt:i!Pffi:WI~ fJrJJ1tf:~ ARM ~},Pffi:WI ARM ~ho 

[0162] ff~ 512 :Corel ffi:fJr1*§~, DSP ~J,1*§~0 

[0163] ff~ 513 :Core2 ffi:fJr1*§~, i!sPffi:WI$J1tfi~}Ra 
[0164] DSP ~},~ Corel 5¥0 Core2 B"Ji!s~)[t~~~jJ::f~J}JH;~&:ff, ':1§ DSP ~}, ,R~ 
Core 1 I 11: at [El A ;It~~ ~~jJ 5t0 ±1v~5t0 )[.):~ ~~jJ~ ~~, ;It~~ at~ DSP )[tft1§ x1{B,:;J}J H;I 
11:~Jt~ (Normal) o izo* DSP ~}, Core2 I 1'Fat;tt~~5fO)[.):~~~jJ~r,5J, J}JH;;t§x1~r,5J, Core2 
iiuffi:WUt DSP ~J,)[.):r Work ~o {§.Pffi:WI DSP ~J,if::1I~1T work ~A~B"JJ}JH;{E~j&1J\rt~ 
fti/il± CPU~}, Normal ~B"J~i-yJ}JH;o 
[0165] *~illi,WtlpJ [2),~;fJ. DSP ~}, B"J~1T~A~:5J"-A{E,\;;H;~~ Corel ~1T~A~5¥0;t§x1r,5JH;~~~ 
~B"J Core2 ~1T~o fAL~ 5 pJ[2),3it±:l, eP11fr1[*5_1aP*s:Et~r, ,R~19:~mat!TAFtf1iE 
~A' Core2 ~;fJ.::f iiPffi:WI' ~11 DSP ~ h )l):-f-liJE {B,;;J}JH;~A~ 0 ep 11 Core2 iiuffi:Wiizo *AF 
~A::f~ § JE,>(B"JPffi:Wit!'t~, g\(;~Pffi:Wit!'t~::f~)R1tlJPffi:Witf1iEB"Jffl?~A, cf-tJL± CPU~ 
J,tE::f~-~MaWM~#*~H;OOP~J,~~~~~~~Mm~,1-~~~-~~~~ 

1:3 

Petitioner Exhibit 1004, Page 718 of 1052



CN 105575395 A 10/12 §[ 

m~~fil7fmma~M~~n~~.~~M$~~*· 
[0166] @ffl * ~ i~H}tl 7J~t' ?ff ln=t ~tf 1iE B"J § 5E5(PffiJiUi1J ey l2J, ft ~{tfB,:; 7 ff ~~ijfL ~ i!sti 
~~K~~tt~~~~¥~L,~*~~@~~Aff~~~~~~tt~~*,ft~~-~ 
B"J ~at' ilffl? B"Ji!s~1tLl~%1fili-=f A 1i'J1:ij§~~;}1fffl:!:m,,; 0 

[0161J ~i~HJtl=: 
co 1 68 J A * -ff m 3t m ? ~ !Jft , ft t~ ti/il uJJiI z J§ , ~ 1-r -ar l2J, n1: 1-r iS t-¥: tt s"J 'i'R: JI to § i}J Pfril 
@, 1!Jtlizo=rrff@fflf¥PF~, *~illi1!JtlftL:i£i!sPffiJNI1J~ts"J¥niliL, m1~ 7 -trrt~ti/il)[J:~1J 
~t, -tzo ~ 6 Yr~, 'EL -rrSizo r ff~ : 
co169J ff~ 601 :lLlffl~illi1!Jtl-Yr:i£s"Ji!sPffiJiI1J~tuffiJiIYr:i£t~ti/il. 
[0170] ~~PffiJiittf¥~~~illi1!Jtl - B"J ~~Wi:1£ 0 

co111J ff~ 602 :Yr:i£t~fti/ilftPffi:WizJ§, t~fflYr:i£i!s11§'~s"Ji!siR!tlJ~*tJt.1-rx1@s"J 
t}r&•11:. 
[0112J L:i£ff ~ 602 ey l2J, EB t~fti/il ~ s"J 3::)[J:~%!3'cnx:. 
co 1 13 J * ~ illi 1!Jtl 1J~t ey l2J, t~ 5t -i& -'i: § i}J 5E 5( uffi: WUi1J x1@ s"J Pfril@• 11: , ::f ~ s"J uffi: WUi1J ey l2J, 
~@::f~~~@-~:ftffl?Wttma~M~~M~~zJ§,~~@fflffl?~Amam~ 
~m~~*~fi~@~~@-~.~~§~=rJ~~~~§~=rJff~~~#~~TT~~~­

A~o~~~~M~~x¥~~.m~~**~ffl?Yr~~x¥~~. 
co 1 14 J 1ft 5t ±-fu , ':1§ w tt uffi: WI ~ fJr JJ 1tf: * uffi: WI t~ ti/il 'tl m r , -ar l2J, -i&-'i: ::f ~ s"J uffi: WUi1J x1 @::f 
~~~M~~JJ#,~*-~ffl?ffi5t~~g:;~~M~,::f~~M~~@::f~~~M~~ 
JJ#,~~~::f~~~M~~JJ#,~fi::f~~ffi-i&•~~~~~::f~~@ffl~~.~ff~ 
nx:ep 1iftf tJ1J~M1*§~at ffl? m ey l2J,WJ1::f ~ B"Jffl? Pffi:Wit~~, n!:1-riSt-¥:·tiB"J'i'R:Jito § i}J 
ufril@. 1!Jtlizoffl? § 5ESlPffi:WUi1J A"=rT ~ i5"at, ftt~ti/il)[J:-=f1*§~~:it~r, ftffl? iJGI±\ "=rT ~ i5" 
~~~~i±l~@~~M~~JJ#*~M§~,#H~~ft~MzJ§~@fflffii&~~~~~ 
tt=rJ~1,j5o 
co115J IEIJl:t, L:i£ff ~ 601 i!sPffi:WI1J~t~ uffi:WIYr:i£t~ti/il s"Jttf¥1'1-r5 :t~fflYr:i£i!s11§' 
~~m~~*~1:ffii&~~~~M~~JJ#~MYr:i£~~: 
[0176] L:i£ff~ 602 ~~1'1t5 :f~fflYf:i£Pffi:WI~ fJrJJ1tf:B"J~~tJt.i-rx1@B"Jt~i&-1'F. 
co111J roo~u~@ffl*~illi1!Jtl1J~ts"J~~:1:m,,;: 
co118J :!:m,,;- :izo*ffl?~1tu "~11 sos, 11*, w?J-frJI/' Jl:t~toffl?'tl~atP-'¥11 i:Ji!1tt§* 
~ffi~~A~M~~.~ffl?-~~~~~~~M~-i&-'i:1J~ 0 ftWffl?-i&-'i=~@~~~. 
ep 1fft5laP*s~fflr, Jl:t-t~~s"JilJ&®Jl'.:5J"-11ftffl? x~tf i}JP-tri~ s"J atf~~-at r'sJtJJWJ ffl? 
tt=ni±l~~~~.~~~~i±l~~mg~~~~.~~J§~ff~~s~ffl~~~~~ft~ 

~X{tf: §~~,#ft wifi lt~r L1trxxJttrE:m: C Jl:t § ~,R ~~Wtt'lf~ij, ffl?fi}J!JH~~. ::fiEz: 
]UJU!A1t!l!t~~), ~~X{tf:1:nx:at~ l2J,~li11§',@,B"J%AW9;0ffl? i&-'i:B"J~~mt~A. 
[0179] :!:m,,;= :':1§~Qfri1Jffl?i3G"OK,Let Go! ",fffLf~ffl!lrJP*slt~~~~1!Vj'~$~ 
~lf~,mtm~•&~~JI!l'.~®%!~~fm~~~~3m~~~.mtm*®%!~~~~ 
ftJLM¥-'i:r~~JJ!tt~~*~' Affl?1Htff ~ ~~~1JiWJf. ffl?$~ftJL r$at, t~fflP*s 
lt~~~®%!~~~~~~~§~*ffi~~Mf 0 

[0180] :!:m,,; - :¾)J)L~X~st!f,;J :WM§ 5E5(Pffi:WUi1J=NtfrJ~1tU 1J\J3Jttsz:iE~;J ~ B"J~X 

lA 
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i!iu ' ;It nx: J}J iJU11J )§ x1@ i&K) L:£ % xx B"J tf B@ffl E1,lt~ ~ill fl AO ~1-1~% xx m-¥ itfl w )(~ B"J 
1 J \ J3Jttsz: , ~ * 3m tt § 5E 5( Pffi: WUA] ~me-¥ itfl J L :£ fl :rt , jJ T 5 I ~ 1 J \ J3Jttsz: tE w )(~ B"J ~ at JfL u'Ll t!f, 
;J ~X'fe:.s' ey [2),~;fJ. iEtE~ ;J 9"1 B"J Jj\)3)j1§.'JJ.tt5¥0i!iut~K7'J Pffi:Wf ijij' ,R ~ Jj\)3)j1§.i2'~li£~j[J * 'fl:. s itff. 11£)§ ~ ey l2), n!:A) L:£fl:rtn!: 1TW )(~ 0 ::f tl ;@js] J;Jr\ nVJ\ )3)j 1§_ B"J 1T 7'J ' m ~ ~ ;J tt '110 

co181J Jt1wJm,,; :m -ar [2),Jltt-=fiJ;JltEt~J3lt~-~~ ~ j[::f ~ s"J*J§i!, x1mc, ~at~1~E'li! 
1~ ffl? )211'¥)J~:1tL 3 ffl? i}G T x1@ B"J at~ 1~ ff i! B"J ~~at' ft if ffl? 0 

co182J *~i~HJtl1J~t=Nt~ffl? 1-~s"Ji!ttPffi:Wt$, ~{ifB,:;P*ttto1mAF tt s"J~uffi:Wt$, ~ 
~-~1-tt~~mtt@ffl~~~~o 
[0183] ~i~HJtl - : 
co184J -tzo ~ 7 Yr~, *~i~HJtl=Nt1~ 7 ~trfii!ttPffi:Wi~K, ;tttf1iEtEr, 1'1-rE ::'7lHlfltk:, fi 
i~tl fltk:, ~ ~$titz fltk:, ~=$Utz fltk:, ~ ~ iu fJrfltk:5¥0 Pffi: Wifltk: : }1}r;i£;',JH.'\':fltk:ffl T *~ 
~~ffl?'JJ.ili~~M~mttm~.~~Yr:i£~M~mttm~~~M~m~~*~Ftt~fil 
#f1{ii"i; 

co185J Yr:i£fi1~Httk:ffl rtEYr:i£t:t-ti/il)[.):r1*§fUit~r, fii~tl!lrJr.~As"Ji!tt11§'~ : 
[0186] Yr:i£~~~.ijJfltk:fflr~!tJYr:i£i!tt11§'~B"Ji!siJU1IJ~*lOFtttf1iE; 
[ 0181] Yr:1£~ = ~ !tl fltk:ffl r ~ !tJYr:i£i!s iJU11J ~ * ~ f1{ii"i s"J Pffi: WUi1J iJUJIJ ~ *, l2J, R.Yr 
:i£Ftt~fil~f¥~~Ftt~fil~~~~*: 
[0188] Yfj£~~,ufJrfltk:fflrtlH@Yr:i£~We~**LlfJr~~rm~Pffi:WIYr:i£t:t-fti/il; 
co189J Yr:i£uffi:wUttk:ffl rtEYr:i£~~iu fJrfltk:fufJrjJ~at, uffi:wtYr:i£t:t-ti/il o 
[0190] *~i~HJtl=Nt1~B"Ji!sPffi:Wf~j[, [2),t:t-fti/ilffl? § CiFsi'FAFsf-+*• ~.ijJt:t-fti/ilffl 
?1'-~B"JFstf1iE C epiJU1IJ~*lOFtttf1iE) 1'FAFsfl*tf1iE ;ftnt1Ti!sPffi:WUt, EST 
Fsfl*tf1iE 9"1 Ftttf1iE~Pffi:WUt=Nt!tJB"JFtttf1iE1§ ~ C ~~ffl? s"J'fe:.F7J:i'\1§ ~), 5M 
~Tffl?1-~~'fe:.F7JA~~TFsff*ffl?~'fe:.F7JA~~~M~~.=Nt~T~M$: 
53 !Jr, * ~i~H}tl ~K 9"1 ;IJp A 7 i!siJU11J ~ *5¥0 F tttf 1iE B"J ~We, PT l2J, ~:i31:±-fujM~P* Flt~ 
~~~~~M,~ffl~Flf~~~~M~~.~*7~~M$:*~~~~~jr~-aJl2J,~ffl 
? § 5E5l Pffi: WUi1J , iwl JEffl? 1-tHt s"J rm*• =Nt:fr 7 ffl? s"J ~!Jft o 
[0191] n1:~ff' EBr::f ~ffl? B"J'fe:.F7JA~::f ~ B"J ep Ftttf1iE::f ~' Yr [2),@ffl *~i~H}tl 
~j[pJ~l,ffi,R~t:t-fti/ilffl? *A~~~Pffi:Wtt:t-fti/il' ~l,ffi~vz::;,f:;t§ l:t, ~m~ 7 t:t-fti/ils"J11§',@,~if: 0 

[0192] 1Jt5t±-fu, izo~ 8 Yr~, tt-1:i£~KB"J1Hili-1, *~i~HJtli!sPffi:Wi~K~1'1t5 :~= 
10 fJrfltk: : 
[0193] Yr:i£~=fufJrfltk:fflrttfii~Hltk:fii~tl!JrJr.~AB"Ji!s11§~ZJ§' Yr:1£~~~.ijJ 
ffltk:~~Yr:1£mttm~~mttm~~*~Ftt~filz~.~~Yr:1£mttm~~~mJEffi1& 
11§'~~*; 
co194J Yr:i£~~~1tlfltk:ffl rtEYr:i£~=iu fJrfltk:fufJrjJ~at, ~ItJYr:i£i!tt11§' ~s"Ji! 
ttiR!tlJ ~ *lo F tttf 1iE o 
co195J 1Jt1c±-fu, Yr:J£~=iuiJrfttk:fflr: 
[0196] x1Yr:i£i!tt11§'~n!:iT)[.):~:f~JIJffl?i!tt~tmto~ ,,;u*F~tm: 
[0191J ~;fJ.Yf:i£ffl? i!tt~tmtoYr:1£~ ,,; u*F~t@:5J"-!tlJ~t~KB"J~ ,,; u*Ffl~nt1T~ 
We: 
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c 0198 J t~ t@ 121 We~ **Ll fJr Yr:i£i!s11§' ~ Jt~ iwJ JE t~ -i& 11§' ~ iti~ o 
[ 01 99] 1ft 5tJfu ' i,ui ~ 9 Yr~ ' ft _t j£~ _'i: B"J lf Pili _t ' * ~ i~H}tl PffiJiI~ _'i: ~ Yr:i£ffi - $t .ijJ fl 
~-ffi=$t~ffl~-Yr:i£ffi-~~-~~Yr:i£~Mffl~-~tt$~s~~~~~ffi=~• 
~~;Yr:i£ffi=~~•~•~:aYr:i£$~s~~~~~ffi-~•~~; 
co200J Yr:i£ffi=iu fJrfl~ffl r:aYr:i£ffi-tt• ~uffiJiizJ§, iu fJr Yr:i£i!s1§ ~~~1w1JE 
t~i&i§~~*' ~~' PffiJiIYf:i£ffi=tt•~ ; 
co2on Jifi:i£ffi-$t!tJfl~fflr:aJifi:i£ffi=tt•~uffiJiizJ§, $t!tJJifi:i£i!s11§'~s"Ji!siR 
!tlJ~*lOFtx.tf1iEo 
[0202] 1ft5tJfu, *~i~H}tl ~ Yfj£ffi-fUfJrfl~ffl r':1§Yr:i£i!s1§~ B"Ji!siR!tlJ~ *~ Yr 
:i£~~~ms~M~m~~*121~~~.HYr:1£mam~~Ftx.~fil~Yr:i£~~~ms~ 
WUA] F tx.tf 1iE 121 Wc~J}J at' IJllj iu 5E rm~ Pffi:WIYr:i£t~ fti/il 0 

[0203] *~i~HJtl~-'i:=Ntr,5Jffl/='1-~B"Ji!sPffi:WI$., ~{tfB,:;P*s5f01mAFsB"J~Pffi:WI$.o 
co204J -tzo~ 10 Yr~, *~i~HJtl~=Nt1~7-trrt~ti/il, 1'1-rrS~~fl~to-tzo-1ff-Yr:i£s"Ji!s 
Pffi: WI~ _'i: ; 

co205J Yr:i£~~fl~ffl r:aYr:i£i!sPffi:WI~-'i:Pffi:WIYr:i£t~ti/ilzJ§, t~t@Yr:i£i!s11§' ~ s"J 
i!siR!tlJ ~ *1ft.1T x1 @s"Jt~-i&~1'F o 
c 0206 J 1Jt51:Jfu, Yr:i£i!s uffi: WI~-'i: ~ uffi: WI fl~ffl rt~ t@ Yr:i£i!s11§' ~ s"J iR !tlJ ~ * f21_:.-f~ 
i&~~~~M~~$#~MYr:i£~~; 
[0201J Yr:i£~~fl~ffl rt~t@Yf:i£Pffi:WI ~ fJr$1tf:s"J~~tAiTx1@s"Jt~i&~1'F o 
co208J 1Jt51c±-fu, *~i~HJtl ~ ~~ft~•~:a ARM ~Jt ;Yf:i£i!sPffi:WI~-'i:•~:a1B,:;r}Jn 
st~~J, _to 

co209J *~i~HJtl=Nt1~s"Jt~ti/il=Nt r,5Jffl f=' 1-~s"Ji!sPffi:WI$., ~{tfB,:;P*sto1mAF ss"J~uffi:WI 
$., ~r,m~~1-tHts"Ji!s@ffl:l:m,,; o 
[ 0210 J l2J, _t pf~~~ it A~ s"J ~ i~f7J 5'tx1 * 1st l3J§ Yr 11: s"J n!:-:tih'Hlll iJG l3J§ , ~ ~~iA 5E * 1st 
13J§~A~~~R~~r~®~l3J§o~r*1tl3J§Yr~tt#~~~ffWtt#A~*~':a~~ 
~*2tl3J§~m~~m~.~eyl2J,~ili~~~•mm~~~.m@':1§~~~r*2tl3J§~~~ 
mll o 
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101 

*~~~ffl~~ili~~Mwm~m%, ~ J~t mi£~#!: Wi 
wm~~%~~mwm~~*~F~%~#~~ 

----- 1 0 2 --

tEJifr3£~~ft#iJ )d:-=f 1* H~i:k~ F, ~tITT~ 
JrW.~As<Jm~f~% 

---- 103 ---
,i, ------~ lfy ryy j£\ 1'li :f;r..1~-=jrc.1 s{~ '1;li .=ti: 1' □ j1:11J i.±' -~'· 

I •fl Ff ):=l f 1 Ff 1/"\ J -J::l. 

*OF~Wtif 
------- 104 , -------

~~m*m~m~~*~~M~~~~~~~*~ 
~&fifr~Ftt~~~~~~Ftt~~~~~~* 

/ 106 
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%-Ijz, :if<:;f;t~~ 
f' Brtli, nw m lEf! 

2/6 rJf 

Jl 

HJ rntx:+:r{il:.n17C1[ 
§ )E_j(il§\J1ti% 1i'U Ji'( 

tz:t11i 
%~=/jz, ;J;f;UF!l 
P Jifit¾l~ffi!l;,J 

%='.0,, :if<:$tl!tl 
f' JifiiJIJJ§'cffi!liiJ 

% [9 ('.!c' jJ,; ;j;tl If! 
,t=J r1r-t11caw:m1irl 

.--l!'UlWL'fn 
iQ 1tLl ti'L"' l 
(n-2,3,4) 

----- 301 

Mm~m~m~~fi~~~~ffl?ffi~~m~~~~ 
J:D~!fiii 

;Ji ?fr ~ffl? iV~-tr 21&-fil lrJ FJr~ w :!t ~ JE 21&~ :n\.Jl1J J=.J fW:I= 
s<tij ~ ~tJE tl~ifl:tf 121 m2 

,, 
30~1 

----~ 
~M~~~*~~m~ffi~ffi~£~m~ffi~~JE* 

14 f_uHi 1i ~ ~* 
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~MZJt ~-~~~~~~*mPmm~~•~m~ 
1t \@·, Ji•±fitP,#!J!j)i!fi,J i1t{HJUW~ !j!zc,¥11 Jll'~P::tr.HIL MJ-P~ 
j'j)j! i~ Wr'tt iJU;rJ ttf !1Jll F'fil4'r1ifi'f 1i#Z:EnJ~l'l!i! l~Zf1i# l'fi·n.; 

i=j::J 

i ----------- fi02 

ARM,(!,; Jti4ll~~)J!ix,J i{f tf if(J}1Jf~ *. n~~irrJfg-tff~ ~s{Jfa~ 
~;fiE ;fO Rl11i: i'r'~ 'ff~ ~Ji Jtr:tt ~ T ~ jrJDSPZ J1,, Jt-1¥1iM£P~ 

Mi¥ /itf ~ ~ i=j::J 

i ,_--~-----

Z:EARM$ Jt 51.t Tf:lm-1'.A:it~ T, ~ q;JxlJ):/J~JlifjfilU:7rW.EEJ}g· ~• 
$@i\, ~~ifil~iUiBif{r'f %1H1,t*riJ!:M:f➔:ftj:n~MCorel 

l --~- 504 

Core 1 xst~1mi flj i'!(Jwh'f f~ -1,j-iltfT ~J'IZW fl)J=i:j P m'tf-
~tvilo~ij· m- mir~tti 

l ____ -505 

Core 1 i:it mi£ J=i:J P i¥i 1'f t1rllf, 1§ J~lri£fl)j1'. S{J Ft*~ Fi 
ttl:1+'/ilttl' [11m3t'ltiU f;f~ [11~~1Hl, i4fiJr:i£'ij' JR Of FI 
~ffll§mS£ffi~EEJff*~fa•~*ff~re~~~= 

[11fir,5-Ha 

l ______ 506 

Core 1 *fflff~W:5tff'rJfitx1 JiJr:l& ~~ [/1@i:'.5t{i!:[;fl1JW 
1£~=[11re1tffliltfftt•~~mi£*ir*%EEJ[T1~ 

5Hl 

.... .--508 

!Corel i:fCor 
e2 [oJ 11')PJ<:!'liJ!Core2 
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DETAILED ACTION 

Page 2 

1. The present application is being examined under the pre-AIA 

first to invent provisions. 

Continued Examination Under 37 CFR 1.114 

2. A request for continued examination under 37 CFR 1.114, 

including the fee set forth in 37 CFR 1.17(e), was filed in this 

application after final rejection. Since this application is 

eligible for continued examination under 37 CFR 1.114, and the 

fee set forth in 37 CFR 1.17(e) has been timely paid, the 

finality of the previous Office action has been withdrawn 

pursuant to 37 CFR 1.114. Applicant's submission filed on 

04/30/2019 has been entered. 

Response to Arguments 

3. Applicant's arguments filed 04/30/2019 have been fully 

considered but they are not persuasive for the following 

reasons. 

With respect to the arguments that no combination of the 

cited references, i.e., Freeman and Mozer, would have taught or 

suggested "performing automatic speech recognition (ASR), while 

in the low power mode, to recognize at least one word or phrase 

in the acoustic input" and "determining, while in the low power 
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recognized at least one word or phrase matches a trigger word or 

phrase," and "in response to determining that the at least one 

first word or phrase matches the trigger word or phrase, request 

that at least one server perform recognition on at least a 

portion of the acoustic input to determine whether the acoustic 

input includes at least one voice command", and "in response to 

receiving an indication from the at least one server that the 

acoustic input includes at least one voice command, respond to 

at least one voice command in the acoustic input recognized by 

the at least one server". 

The examiner respectfully disagrees because: 

Freeman teaches "performing automatic speech recognition 

(ASR), while in the low power mode, to recognize at least one 

word or phrase in the acoustic input" (Freemanr Figure 2r voice-

to-command analyzer 216r Figure 3r Col. 5 Lines 13-67r Col. 6 

Lines 1-10; Figure 4r Boxes 402r 404r 406r408; Figure 5r Boxes 

504r 506r 50Br 510: a portable electronic device in a low power 

mode performing audio pickup to recognize a command from the 

audio/voice input), and "determining, while in the low power 

mode, whether at least one first word or phrase of the 

recognized at least one word or phrase matches a trigger word or 

phrase," (Freemanr Figure 4r Boxes 402r 404r 406r 408: receiving 
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audio inputr determining whether the audio input pertains to at 

least one of the commands in a command set). 

Mozer teaches "in response to determining that the at 

least one first word or phrase matches the trigger word 

or phrase, request that at least one server perform recognition 

on at least a portion of the acoustic input to determine whether 

the acoustic input includes at least one voice command" (Mozerr 

Figure lBr pp [31]-[39]; Figure 2r pp [41]-[44]; Figure 3; 

Figures 4r 5r 6 and Br pp [55]-[56]: a speech recognizer device 

receives acoustic input signal to process the acoustic input 

signal at stage 1 (lower power mode) listening for trigger words 

or phrases such as travelr purchasesr entertainmentr researchr 

foodr or electronicsr stage 2 recognizer uses more accurate 

speech recognition algorithm to perform the speech recognition; 

Stage 2 recognizer (over a network device or a server) may use 

large-vocabulary continuous speech recognition (LVCSR) 

techniques to describe the language of a specific topic 

(language model) and converts the acoustic input signal into a 

probable word trellis that is then accurately parsed using a 

statistical parser to extract meaning); and "in response to 

receiving an indication from the at least one server that the 

acoustic input includes at least one voice command, respond to 

at least one voice command in the acoustic input recognized by 

the at least one server" (Mozerr pp [36]: after stage 2 
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recognition (LVCSR) techniques to describe the language of a 

specific topic (language model) and converts the acoustic input 

signal into a probable word trellis that is then accurately 

parsed using a statistical parser to extract meaningr stage 1 or 

stage 2 recognizers may decide to save information from previous 

discussions to better classifyr solve problems and assist). 

Therefore, Freeman, in combination of Mozer, teach and 

suggest the argued features/limitations, i.e., "performing 

automatic speech recognition (ASR), while in the low power mode, 

to recognize at least one word or phrase in the acoustic input" 

and "determining, while in the low power mode, whether at least 

one first word or phrase of the recognized at least one word or 

phrase matches a trigger word or phrase," and "in response to 

determining that the at least one first word or phrase matches 

the trigger word or phrase, request that at least one server 

perform recognition on at least a portion of the acoustic 

input to determine whether the acoustic input includes at least 

one voice command", and "in response to receiving an indication 

from the at least one server that the acoustic input includes at 

least one voice command, respond to at least one voice command 

in the acoustic input recognized by the at least one server". 

As such, the argued features/limitations were written such 

that they read upon Freeman and Mozer as discussed above. 

Petitioner Exhibit 1004, Page 733 of 1052



Application/Control Number: 15/238,238 
Art Unit: 2644 

Claim Rejections - 35 USC§ 103 

Page 6 

4. In the event the determination of the status of the application as 

subject to AIA 35 U.S.C. 102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 

and 103) is incorrect, any correction of the statutory basis for the 

rejection will not be considered a new ground of rejection if the prior art 

relied upon, and the rationale supporting the rejection, would be the same 

under either status. 

5. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms 

the basis for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not 
identically disclosed or described as set forth in section 102, 
if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by 
the manner in which the invention was made. 

6. This application currently names joint inventors. In considering 

patentability of the claims under pre-AIA 35 U.S.C. 103(a), the examiner 

presumes that the subject matter of the various claims was commonly owned at 

the time any inventions covered therein were made absent any evidence to the 

contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point 

out the inventor and invention dates of each claim that was not commonly 

owned at the time a later invention was made in order for the examiner to 

consider the applicability of pre-AIA 35 U.S.C. 103(c) and potential pre-AIA 

35 U.S.C. 102(e), (f) or (g) prior art under pre-AIA 35 U.S.C. 103(a). 

7. Claims 1-12, 15-19 and 21 are rejected under pre-AIA 35 

U.S.C. 103(a) as being unpatentable over Freeman et al. (U.S. 
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Patent No. 8,977,255) and further in view of Mozer (U.S. Patent 

Publication No. 20103/0080167). 

Regarding claim 1, (Currently Amended) Freeman teaches a 

device (Freeman, the Abstract, Figure 1), comprising: 

at least one input configured to receive acoustic input 

from an environment of the device while the device is operating 

in a low power mode (Freeman, Figure 3, voice input, Figure 5, 

box 504); and 

at least one processor configured to perform at least one 

processing stage on the acoustic input (Freeman, Figure 4, box 

408; Figure 5, boxes 504, 508, 510, 512); 

performing automatic speech recognition (ASR), while in the 

low power mode, to recognize at least one word or phrase in the 

acoustic input (Freeman, Figure 2, voice-to-command analyzer 

216, Figure 3, Col. 5 Lines 13-67, Col. 6 Lines 1-10; Figure 4, 

Boxes 402, 404, 406,408; Figure 5, Boxes 504, 506, 508, 510: a 

portable electronic device in a low power mode performing audio 

pickup to recognize a command from the audio/voice input); 

determining, while in the low power mode, whether at least 

one first word or phrase of the recognized at least one word or 

phrase matches a trigger word or phrase (Freeman, Figure 4, 
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Boxes 402r 404r 406r 408: receiving audio inputr determining 

whether the audio input pertains to at least one of the commands 

in a command set); 

in response to determining, that the at least one first 

word or phrase matches a trigger word or phrase (Freemanr Figure 

4r Boxes 402r 404r 406r 408: receiving audio inputr determining 

whether the audio input pertains to at least one of the commands 

in a command set); 

Freeman does not teach "in response to determining that the 

at least one first word or phrase matches the trigger word 

or phrase, request that at least one server perform recognition 

on at least a portion of the acoustic input to determine whether 

the acoustic input includes at least one voice command" and "in 

response to receiving an indication from the at least one server 

that the acoustic input includes at least one voice command, 

respond to at least one voice command in the acoustic input 

recognized by the at least one server". 

Mozer teaches "in response to determining that the at least 

one first word or phrase matches the trigger word or phrase, 

request that at least one server perform recognition on at least 

a portion of the acoustic input to determine whether the 

acoustic input includes at least one voice command" (Mozerr 
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Figures 4r 5r 6 and Br pp [55]-[56]: a speech recognizer device 

receives acoustic input signal to process the acoustic input 

signal at stage 1 (lower power mode) listening for trigger words 

or phrases such as travelr purchasesr entertainmentr researchr 

foodr or electronicsr stage 2 recognizer uses more accurate 

speech recognition algorithm to perform the speech recognition; 

Stage 2 recognizer (over a network device or a server) may use 

large-vocabulary continuous speech recognition (LVCSR) 

techniques to describe the language of a specific topic 

(language model) and converts the acoustic input signal into a 

probable word trellis that is then accurately parsed using a 

statistical parser to extract meaning); and "in response to 

receiving an indication from the at least one server that the 

acoustic input includes at least one voice command, respond to 

at least one voice command in the acoustic input recognized by 

the at least one server" (Mozerr pp [36]: after stage 2 

recognizer perform the large-vocabulary continuous speech 

recognition (LVCSR) techniques to describe the language of a 

specific topic (language model) and converts the acoustic input 

signal into a probable word trellis that is then accurately 

parsed using a statistical parser to extract meaningr stage 1 or 

stage 2 recognizers may decide to save information from previous 

discussions to better classifyr solve problems and assist). 
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ordinary skill in the art before the invention was made to 

modify Freeman by incorporating teachings of Mozer, system and 

method for speech recognition wherein the speech queries and 

commands are recognized from the acoustic input signals by 

multi-staged process and one of the multi-staged process could 

be done via a different remote device such as a server, thus 

providing improvement accuracy for the speech recognizing 

process of acoustic input signals. 

Regarding claim 15, (Currently Amended) Freeman teaches at 

least one non-transitory computer readable medium storing 

instructions that, when executed on at least one processor, 

perform a method of monitoring an acoustic environment of a 

device to receive acoustic input from the environment of the 

device while the device is operating in a low power mode 

(Freemanr the Abstractr Figure lr Col. 1 Lines 60-65), the 

method comprising: 

performing, at least one processing stage on the acoustic 

input (Freemanr Figure 4r box 408; Figure 5r boxes 504r 50Br 

510r 512); 

performing automatic speech recognition (ASR), while in the 

low power mode, to recognize at least one word or phrase in the 
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acoustic input (Freemanr Figure 2r voice-to-command analyzer 

216r Figure 3r Col. 5 Lines 13-67r Col. 6 Lines 1-10; Figure 4r 

Boxes 402r 404r 406r408; Figure 5r Boxes 504r 506r 50Br 510: a 

portable electronic device in a low power mode performing audio 

pickup to recognize a command from the audio/voice input); 

determining, while in the low power mode, whether at least 

one first word or phrase of the recognized at least one word or 

phrase matches a trigger word or phrase (Freemanr Figure 4r 

Boxes 402r 404r 406r 408: receiving audio inputr determining 

whether the audio input pertains to at least one of the commands 

in a command set). 

Freeman does not teach "requesting, via a network while in 

the low power mode, that at least one server perform recognition 

on at least a portion of the acoustic input to determine whether 

the acoustic input includes at least one voice command" and 

"respond to at least one voice command in the acoustic input 

recognized by the at least one server". 

Mozer teaches "requesting, via a network while in the low 

power mode, that at least one server perform recognition on at 

least a portion of the acoustic input to determine whether the 

acoustic input includes at least one voice command" (Mozerr 

Figure lBr pp [31]-[39]; Figure 2r pp [41]-[44]; Figure 3; 
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Figures 4r 5r 6 and Br pp [55]-[56]: a speech recognizer device 

receives acoustic input signal to process the acoustic input 

signal at stage 1 (lower power mode) listening for trigger words 

or phrases such as travelr purchasesr entertainmentr researchr 

foodr or electronicsr stage 2 recognizer uses more accurate 

speech recognition algorithm to perform the speech recognition; 

Stage 2 recognizer (over a network device or a server) may use 

large-vocabulary continuous speech recognition (LVCSR) 

techniques to describe the language of a specific topic 

(language model) and converts the acoustic input signal into a 

probable word trellis that is then accurately parsed using a 

statistical parser to extract meaning); and respond to at least 

one voice command in the acoustic input recognized by the at 

least one server" (Mozerr pp [36]: after stage 2 recognizer 

perform the large-vocabulary continuous speech recognition 

(LVCSR) techniques to describe the language of a specific topic 

(language model) and converts the acoustic input signal into a 

probable word trellis that is then accurately parsed using a 

statistical parser to extract meaningr stage 1 or stage 2 

recognizers may decide to save information from previous 

discussions to better classifyr solve problems and assist). 

Therefore, it would have been obvious to a person of 

ordinary skill in the art before the invention was made to 
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modify Freeman by incorporating teachings of Mozer, system and 

method for speech recognition wherein the speech queries and 

commands are recognized from the acoustic input signals by 

multi-staged process and one of the multi-staged process could 

be done via a different remote device such as a server, thus 

providing improvement accuracy for the speech recognizing 

process of acoustic input signals. 

Regarding claim 21, (Currently Amended) Freeman teaches a 

device (Freemanr the Abstractr Figure 1), comprising: 

at least one input configured to receive acoustic input 

from an environment of the device while the device is operating 

in a low power mode (Freemanr Figure 3r voice inputr Figure 5r 

box 504); and 

at least one processor configured to (Freemanr Figure 4r 

box 408; Figure 5r boxes 504r 50Br 510r 512): 

performing automatic speech recognition (ASR), while in the 

low power mode, to recognize at least one word or phrase in the 

acoustic input (Freemanr Figure 2r voice-to-command analyzer 

216r Figure 3r Col. 5 Lines 13-67r Col. 6 Lines 1-10; Figure 4r 

Boxes 402r 404r 406r408; Figure 5r Boxes 504r 506r 50Br 510: a 

portable electronic device in a low power mode performing audio 

pickup to recognize a command from the audio/voice input); 
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determining, while in the low power mode, whether at least 

one first word or phrase of the recognized at least one word or 

phrase matches a trigger word or phrase (Freemanr Figure 4r 

Boxes 402r 404r 406r 408: receiving audio inputr determining 

whether the audio input pertains to at least one of the commands 

in a command set). 

Freeman does not teach "in response to determining that the 

at least one first word or phrase matches the trigger word 

or phrase, request that at least one server perform recognition 

on at least a portion of the acoustic input to determine whether 

the acoustic input includes at least one voice command" and "in 

response to receiving an indication from the at least one server 

that the acoustic input includes at least one voice command, 

respond to at least one voice command in the acoustic input 

recognized by the at least one server". 

Mozer teaches "in response to determining that the at least 

one first word or phrase matches the trigger word or phrase, 

request that at least one server perform recognition on at least 

a portion of the acoustic input to determine whether the 

acoustic input includes at least one voice command" (Mozerr 

Figure lBr pp [31]-[39]; Figure 2r pp [41]-[44]; Figure 3; 

Figures 4r 5r 6 and Br pp [55]-[56]: a speech recognizer device 

receives acoustic input signal to process the acoustic input 
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signal at stage 1 (lower power mode) listening for trigger words 

or phrases such as travelr purchasesr entertainmentr researchr 

foodr or electronicsr stage 2 recognizer uses more accurate 

speech recognition algorithm to perform the speech recognition; 

Stage 2 recognizer (over a network device or a server) may use 

large-vocabulary continuous speech recognition (LVCSR) 

techniques to describe the language of a specific topic 

(language model) and converts the acoustic input signal into a 

probable word trellis that is then accurately parsed using a 

statistical parser to extract meaning); and "in response to 

receiving an indication from the at least one server that the 

acoustic input includes at least one voice command, respond to 

at least one voice command in the acoustic input recognized by 

the at least one server" (Mozerr pp [36]: after stage 2 

recognizer perform the large-vocabulary continuous speech 

recognition (LVCSR) techniques to describe the language of a 

specific topic (language model) and converts the acoustic input 

signal into a probable word trellis that is then accurately 

parsed using a statistical parser to extract meaningr stage 1 or 

stage 2 recognizers may decide to save information from previous 

discussions to better classifyr solve problems and assist). 

Therefore, it would have been obvious to a person of 

ordinary skill in the art before the invention was made to 
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modify Freeman by incorporating teachings of Mozer, system and 

method for speech recognition wherein the speech queries and 

commands are recognized from the acoustic input signals by 

multi-staged process and one of the multi-staged process could 

be done via a different remote device such as a server, thus 

providing improvement accuracy for the speech recognizing 

process of acoustic input signals. 

Regarding claim 2, ( Previously Presented) Freeman, as 

modified by Mozer, teaches the device of claim 1, wherein the at 

least one processor comprises a first processor configured to 

perform at least one first processing stage and a second 

processor configured to perform at least one second processing 

stage (Freemanr Figure 4r box 408; Figure 5r boxes 504r 508r 

510r 512; and Mozerr Figure lBr Paragraph(s) [31]-[32Jr [36]). 

Regarding claim 3, (Previously Presented) Freeman, as 

modified by Mozer, teaches the device of claim 2, wherein the 

first processor is configured to perform at least one first 

processing stage prior to the second processor being engaged to 

perform at least one second processing stage (Freemanr Figure 4r 

box 408; Figure 5r boxes 504r 508r 510r 512; and Mozerr Figure 

lBr Paragraph(s) [31]-[32Jr [36]). 
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modified by Mozer, teaches the device of claim 3, wherein the 

first processor is a digital signal processor configured to 

operate at a lower power than the second processor (Mozerr 

Figure lBr Paragraph (s) [31]-[32] r [36]). 

Regarding claim 5, (Previously Presented) Freeman, as 

modified by Mozer, teaches the device of claim 4, wherein the 

first processor is configured to perform at least one voice 

activity detection processing stage including spectral analysis 

on the acoustic input to evaluate whether the spectrum of the 

acoustic input is indicative of voice activity, periodicity 

analysis to evaluate whether the signal periodicity is 

indicative of voice activity and/or phone loop analysis to 

evaluate whether the acoustic input includes speech (Freemanr 

Col. 4 Lines 45-62r Col. 5 Lines 13-33). 

Regarding claim 6, (Currently Amended) Freeman, as modified 

by Mozer, teaches the device of claim 4, wherein the first 

processor is configured to perform limited vocabulary automatic 

speech recognition on the acoustic input determining whether the 

at least one first word or phrase matches the trigger word or 

phrase (Mozerr Paragraph(s) [33]; Figure lBr pp [31]-[39]; 

Figure 2r pp [41]-[44]; Figure 3; Figures 4r 5r 6 and Br pp 

[55]-[56]). 
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Regarding claim 7, (Previously Presented) Freeman, as 

Page 18 

modified by Mozer, teaches the device of claim 4, wherein the 

second processor is configured to perform automatic speech 

recognition on the acoustic input, at least one classification 

processing stage and/or at least one natural language processing 

stage to understand the meaning of the voice command (Mozerr 

Paragraph(s) [36]). 

Regarding claim 8, (Currently Amended) Freeman, as modified 

by Mozer, teaches the device of claim 7, wherein the second 

processor is configured to perform limited vocabulary automatic 

speech recognition on the acoustic input to determining whether 

the at least one first word or phrase matches the trigger word 

or phrase (Mozerr Paragraph(s) [33]; Figure lBr pp [31]-[39]; 

Figure 2r pp [41]-[44]; Figure 3; Figures 4r 5r 6 and Br pp 

[55]-[56]). 

Regarding claim 9, (Previously Presented) Freeman, as 

modified by Mozer, teaches the device of claim 7, wherein the 

device is further configured to provide, prior to activating the 

second processor or turning on a display of the device, at least 

one indication to the user to confirm that the acoustic input 

was received and is being processed (Mozerr Paragraph(s) [26]-

[2Blr [46]-[47]). 
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Regarding claim 10, (Previously Presented) Freeman, as 

modified by Mozer, teaches the mobile device of claim 3, wherein 

the device is further configured to transition to an active mode 

to respond to the voice command when either the at least one 

first processing stage or the at least one second processing 

stage determines that the acoustic input includes a voice 

command (Freemanr Figure 5r boxes 512). 

Regarding claim 11, (Currently Amended) Freeman, as 

modified by Mozer, teaches the device of claim 1, wherein at 

least one task specified by the voice command is performed with 

the device remaining in the low power mode, and wherein the 

trigger word or phrase, when detected, is sufficient to engage 

the device (Mozerr Paragraph(s) [65]-[66]: specific words such 

as "vacation"r "travel"r etc.; Mozerr Paragraph (s) [33]; Figure 

lBr pp [31]-[39]; Figure 2r pp [41]-[44]; Figure 3; Figures 4r 

5r 6 and Br pp [55]-[56]). 

Regarding claim 12, ( Previously Presented) Freeman, as 

modified by Mozer, teaches the device of claim 1, wherein the 

device is further configured to perform one or more default 

actions when a specific task could not be ascertained from the 

acoustic input (Freemanr Figure 5r box 506). 
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Regarding claim 16, (Original) Freeman, as modified by 

Mozer, teaches the at least one non-transitory computer readable 

medium of claim 16, wherein the first processor is configured to 

perform at least one first processing stage prior to the second 

processor being engaged to perform at least one second 

processing stage (Mozerr Figure lBr Paragraph(s) [31]-[33Jr 

[36]). 

Regarding claim 1 7, (Currently Amended) Freeman, as 

modified by Mozer, teaches the at least one non-transitory 

computer readable medium of claim 15, further comprising 

performing limited vocabulary automatic speech recognition on 

the acoustic input to determining whether the at least one first 

word or phrase matches the trigger word or phrase (Mozerr 

Paragraph(s) [33]; Figure lBr pp [31]-[39]; Figure 2r pp [41]­

[44]; Figure 3; Figures 4r 5r 6 and Br pp [55]-[56]). 

Regarding claim 18, (Original) Freeman, as modified by 

Mozer, teaches the at least one non-transitory computer readable 

medium of claim 15, further comprising providing, while in the 

low power mode, at least one indication to the user to confirm 

that the acoustic input was received and is being processed 

(Freemanr Figure 5r boxes 504r 506r 508). 
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Regarding claim 19, (Previously Presented) Freeman, as 

modified by Mozer, teaches the at least one non-transitory 

computer readable medium of claim 15, further comprising 

performing at least one task specified by the voice command with 

the device remaining in the low power mode (Freeman, Figure 5, 

boxes 506, 508, 510). 

8. Claims 13, 14 and 20 are rejected under pre-AIA 35 U.S.C. 

103(a) as being unpatentable over Freeman et al. (U.S. Patent 

No. 8,977,255), further in views of Mozer (U.S. Patent 

Publication No. 20103/0080167) and LeBeau et al. (U.S. Patent 

Publication No. 2012/0034904). 

Regarding claim 13, (Previously Presented) Freeman, as 

modified by Mozer, does not teach the device of claim 3, wherein 

performing the at least one first processing stage comprises 

evaluating at least one contextual cue selected from a group 

consisting of: time of day, motion of the device, location of 

the mobile device, an occurrence of an event on the device, 

recent activity on the mobile device, and state of a battery 

powering the device. 

LeBeau teaches "performing the at least one first 

processing stage comprises evaluating at least one contextual 
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cue selected from a group consisting of: time of day, motion of 

the mobile device, location of the device, an occurrence of an 

event on the device, recent activity on the device, and state of 

a battery powering the device." (LeBeaur Figure lBr 140r 

Paragraph (s) [41]-[43]). 

Therefore, it would have been obvious to a person of 

ordinary skill in the art before the invention was made to 

modify Freeman and Mozer, by incorporating teachings of LeBeau, 

system and method for monitoring ambient sounds for voice input 

of mobile device with further advantage of consideration of the 

context associated with the mobile device such as current 

location of the device, date and time, schedule, power source, 

etc., thus providing an improvement in recognizing of ambient 

sounds for voice input around the device with automatic and 

intelligent determination the device context associated with the 

device rather waiting for explicit direction from the user of 

the device for beginning monitoring for the voice input from the 

ambient sounds. 

Regarding claim 14, (Previously Presented) Freeman, as 

modified by Mozer, does not teach the device of claim 3, wherein 

performing the at least one second processing stage comprises 

evaluating at least one contextual cue selected from a group 

consisting of: time of day, motion of the device, location of 
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the device, an occurrence of an event on the device, recent 

activity on the device, and state of a battery powering the 

device. 

LeBeau teaches "performing the at least one first 

processing stage comprises evaluating at least one contextual 

cue selected from a group consisting of: time of day, motion of 

the device, location of the device, an occurrence of an event on 

the device, recent activity on the device, and state of a 

battery powering the device." (LeBeaur Figure lBr 140r 

Paragraph (s) [41]-[43]). 

Therefore, it would have been obvious to a person of 

ordinary skill in the art before the invention was made to 

modify Freeman and Mozer, by incorporating teachings of LeBeau, 

system and method for monitoring ambient sounds for voice input 

of mobile device with further advantage of consideration of the 

context associated with the mobile device such as current 

location of the device, date and time, schedule, power source, 

etc., thus providing an improvement in recognizing of ambient 

sounds for voice input around the device with automatic and 

intelligent determination the device context associated with the 

device rather waiting for explicit direction from the user of 

the device for beginning monitoring for the voice input from the 

ambient sounds. 
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Regarding claim 20, (Previously Presented) Freeman, as 

modified by Mozer, does not teach the at least one non­

transitory computer readable medium of claim 15, further 

comprising evaluating, while in the low power mode, at least one 

contextual cue selected from a group consisting of: time of day, 

motion of the device, location of the device, an occurrence of 

an event on the device, recent activity on the device, and state 

of a battery powering the device. 

LeBeau teaches "performing the at least one first 

processing stage comprises evaluating at least one contextual 

cue selected from a group consisting of: time of day, motion of 

the device, location of the device, an occurrence of an event on 

the device, recent activity on the device, and state of a 

battery powering the device." (LeBeaur Figure lBr 140r 

Paragraph (s) [41]-[43]). 

Therefore, it would have been obvious to a person of 

ordinary skill in the art before the invention was made to 

modify Freeman and Mozer, by incorporating teachings of LeBeau, 

system and method for monitoring ambient sounds for voice input 

of mobile device with further advantage of consideration of the 

context associated with the mobile device such as current 

location of the device, date and time, schedule, power source, 

etc., thus providing an improvement in recognizing of ambient 
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sounds for voice input around the device with automatic and 

intelligent determination the device context associated with the 

device rather waiting for explicit direction from the user of 

the device for beginning monitoring for the voice input from the 

ambient sounds. 

Conclusion 

Any inquiry concerning this communication or earlier 

communications from the examiner should be directed to HUY CHO 

whose telephone number is (571)270-1108. 

normally be reached on M-F 8AM-5PM. 

The examiner can 

Examiner interviews are available via telephone, in-person, 

and video conferencing using a USPTO supplied web-based 

collaboration tool. To schedule an interview, applicant is 

encouraged to use the USPTO Automated Interview Request (AIR) at 

http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are 

unsuccessful, the examiner's supervisor, KATHY WANG-HURST can be 

reached on (571)270-5371. The fax phone number for the 

organization where this application or proceeding is assigned is 

571-273-8300. 

Information regarding the status of an application may be 

obtained from the Patent Application Information Retrieval 

(PAIR) system. Status information for published applications 
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may be obtained from either Private PAIR or Public PAIR. Status 

information for unpublished applications is available through 

Private PAIR only. For more information about the PAIR system, 

see http://pair-direct.uspto.gov. Should you have questions on 

access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or 

access to the automated information system, call 800-786-9199 

(IN USA OR CANADA) or 571-272-1000. 

/HUY CHO/ 
Primary Examiner, Art Unit 2644 
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D Portions or all of tile application associated with tllis Application Data Sheet may fall under a Secrecy Order pursuant to 
• 37 CFR 5.2 (Paper filers only. Applications tllat fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 1 ! RiM\iiiti l 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Wi!!iam F. GANONG 

Residence Information (Select One) ® US Residency n Non US Residency 0 Active US Miiitary Service '-,I 

City Brookline I State/Province I MA I Country of Residencd I us 

Mailing Address of Inventor: 

Address 1 118 Sumner Road 

Address 2 

City I Brookline I State/Provi nee I MA 

Postal Code I 02146 ! Countryi I us 

Inventor 2 [ i~~m~w~ J 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Mr. Paul Adrian Van MULBREGT 

Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Miiitary Service 

City Wayland I State/Province I MA I Country of ResidencJ I us 

Mailing Address of Inventor: 

Address 1 30 Bow Road 

Address 2 

City I Wayland I State/Provi nee I MA 

Postal Code I 01778 ! Countryi I us 

Inventor 3 !_ §~@~iii J 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Mr. Vladimir SEJNOHA 

Residence Information (Select One) @) US Residency n Non US Residency 0 Active US Miiitary Service '-,I 
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Application Data Sheet 37 CFR 1. 76 
Attorney Docket Number ·1\i'M-6-4:1+0-90-\JSQ-4QQj 3359USX1 /~-7058 

Application Number 15{238.238 

Title of Invention METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

City I Lexington I State/Province I MA I Country of Residence! I us 

Mailing Address of Inventor: 

Address 1 10 Flintlock Road 

Address 2 

City I Lexington I State/Provi nee I MA 

Postal Code I 02420 ! Countryi I us 

Inventor 4 It B.iM~~ tl 
Legal Name 

Prefix Given Name Middle Name Family Name 

Glen Edward WILSON 

Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Military Service 

City Maynard I State/Province I MA I Country of ResidencJ I us 

Mailing Address of Inventor: 

Address 1 13 Sherman Sreet 

Address 2 

City I Maynard I State/Provi nee I MS 

Postal Code I 01754 I Countryi I us 

All Inventors Must Be Listed - Additional Inventor Information blocks may be !t generateci within this form by selecting the Add button. 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

D An Address is being provided for the correspondence Information of this application. 

Customer Number 

Email Address DOCKETING(wOGRP,COtvl 

Application Information: 

Title of the Invention METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

i~~i 

Attorney Docket Number NWfM~-1+e-swB04nn1 ?'~"iCll 1e;x1 /47h§ola!I Entity Status Claimed □ 
Application Type Nonprovlsional 

Subject Matter Utility 

ti 

Total Number of Drawing Sheets (if any) I 10 I Suggested Figure for Publication {if any) I 
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Attorney Docket Number 'l'l'B4-84-~1'-H~-90-\J-S-Q4,Q O 1 3359 U SX 1 / 4Z 05A 
Application Data Sheet 37 CFR 1. 76 

Application Number j 5/238,238 

Title of Invention METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

Filing By Reference: 
Only cornplet,~ this section whE,n fllinq an application by rE,ference undE;r 35 USC 1 ·11 (c) and 37 CFR 1.57(a). Do not c:omple,tE, this s,~ction if 
application papers including a specification and any drawings are being flied. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

For thE, purpos,~s of a filin~J datE, unde,r 37 CFR 1.53(b), thE, dE,scription and any drawings of the, present application are, rE,plac,~d by this 
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

Application nurnbe,r of the, previously Filin9 dat,~ (YYYY-MM-DD) ln!ell,~ctual Property Authority or Country 
filed application 

Publication Information: 
D Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I t1ereby request that the attached application not be published under 

□ 35 U.S.C. 122(b) and certify U1at tt1e invention disclosed in the attact1ed application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 

1--

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: @ Customer Number I 0 US Patent Practitioner I 0 Limited Recognition (37 CFR 11.9) 

Customer Number ---~H-S-3-Y-' j 57176 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providin~1 benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to U1e current application, please leave the "Application Number" field blank. 

Prior Application Status !Riv@fMI 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

Continuation of 13/795933 2013-03-12 

Additional Domestic Benefit/National Stage Data may be ~1enerated wiU1in U1is form 
by selecting the Add button. 
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Application Data Sheet 37 CFR 1. 76 
Attorney Docket Number -N04M-,7+0-90-\J-S-s4- 00 l?.359l lS2:S: J /~ 7PSt:i 

Application Number j 5[238,238 

Title of Invention METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exc~1ange program (PDX)i the information wiii be used by t~1e Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from tile participating foreign intellectual 

property office, or a certified copy ofH1e foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1). 

! RW~i\~~\~ I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that t1as an effective filing date on or after March 

0 16, 2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after Marct1 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 

EFS\/Veb2.2.13 

Petitioner Exhibit 1004, Page 768 of 1052



PTO/AiA/14 (02-18) 
Approved for use through 11/30/2020. 0MB 0651--0032 
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Attorney Docket Number -1~iM:·r-"r000b'-GS4"0(lj 33591JSX1 !~-705b 
Application Data Sheet 37 CFR 1. 76 

Application Number j 5/231:l,231:l 

Title of Invention METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written 
authority to permit a participating foreign intellectual property (IP) office access to U1e instant application-as-filed (see 
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
application (see paragraph B in subsection 1 below). 

Should applicant choose not to provide an auU1orization identified in subsection 1 below, applicant must opt-out of the 
authorization by checking the corresponding box A or B or both in subsection 2 below. 

!\.!_Q_It;: This section of the Application Data Sheet is QMLY reviewed and processed with the INITIAL filing of an 
application. After the initial filing of an application, an Application Data St1eet cannot be used to provide or rescind 
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate. 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s) 

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned t1ereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
Ct1ina (SIPO), the World Intellectual Property Organization (WIPO), and any 0U1er foreign intellectual property office 
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign 
application claiming priority to U1e instant patent application is filed, access to: (1) tt1e instant patent application-as-filed 
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
instant application and its related bibliograpt1ic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(t1) 
(1 ). 

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked, 
the undersigned t1ereby grants the USPTO authority to provide U1e EPO access to the bibliograpt1ic data and searct1 
results from the instant patent application when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 

The applicant is reminded that U1e EPO's Rule 141 (1) EPC (European Patent Convention) requires applicants to submit a 
copy of search results from the instant application without delay in a European patent application that claims priority to 
tt1e instant application. 

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s) 

A Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as-filed. lftt1is box is checked, U1e USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B, Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is othervvise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1 .14. 
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Application Data Sheet 37 CFR 1. 76 
Attorney Docket Number "f'l'B4134:?+0-9-0b'-S-04 QQ 13.3.5fH.l SX.1! 4Z Q5£~ 

Application Number j 5[238,238 

Title of Invention METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 1 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1 .45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
143; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
appiicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

tt @j~@ ?I 
@ Assignee lo Legal Representative under 35 U.S.C. 117 lo Joint Inventor 

"' Person to whom the inventor is obligated to assign. lo Person who shows sufficient proprietary interest u 
I 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

I 
Name of the Deceased or Legally Incapacitated Inventor: I 
lftt1e Applicant is an Organization ct1eck here. ~ 
Organization Name 

I NUANCE COMMUNICATIONS, INC. 

Mailing Address Information For Applicant: 

Address 1 One Wayside Road 

Address 2 

City Burlington State/Province MA 

Country I us Postal Code 01803 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button" 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the Office. 
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Attorney Docket Number 0l"<i'6~&4:·r+6S-Ob'S-M·OOJ 33fi8US2s~ 14705d 
Application Data Sheet 37 CFR 1. 76 

Application Number 1 S/238,238. 

Title of Invention METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

Assignee 1 

Complete this section if assignee information, including non-applicant assignee information, is desired to be inciuded on the patent 
application publication. An assignee-applicant identified in the "Applicant Information" section wili appear on the patent application 
publication as an appiicant For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

If the Assignee or Non-Applicant Assignee is an Organization check here. ~ 
Organization Name 

I NUANCE COMMUNICATIONS, INC. 

Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 One Wayside Road 

Address 2 

City I Burlington State/Province MA 

Countryi I us Postal Code 01803 

Pt1one Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
selecting tt1e Add button. 

Signature: 
NOTE: Tt1is Application Data St1eet must be signed in accordance with 37 CFR 1.33(b). However, if this Application 
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in 
subsection 2 of the "Authorization or Opt-Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

This Application Data Sheet _m_y~j; be signed by a patent practitioner if one or more of tt1e applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, ~Jj_joint inventors wt10 are the applicant, or one or more joint inventor-applicants wt10 t1ave been given 
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of al! joint inventor-applicants. 

See 37 CFR 1.4(d) for U1e manner of making signatures and certifications. 

Signature /Charles N.J. Ruggiero/ Date (YYYY-MM-DD) 2019-09-11 

First Name Charles N.J. I Last Name I Ruggiero Registration Number 28468 

Additional Signature may be generateci within this form by selecting the Add button. 
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Attorney Docket Number -~'-0484~-?'-H}OO-b'-S--84> mr 3359U.SXl /4ZQ.58 
Application Data Sheet 37 CFR 1. 76 

Application Number 15(238,238 

Title of Invention METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

This collection of information is required by 37 CFR 1. 76. The information is required to obtain or retain a benefit by the public which 
is to fiie (and by tile USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14 This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed appiication data 
sheet form to tile USPTO. Time wili vary depending upon the individual case. Any comments on the amount of time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (PL 93-579) requires that you be given certain information in connection with your submission of the attached fmrn related to a patent 
application or patent. Accordingly. pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information 
is 35 U.5,C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and 
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S. 
Patent and Trademark Of11ce may not be able to process andior examine your submission, which may result in termination of proceedings or abandonment of 
the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

The information on this form will be treated confidentialiy to the extent allowed under the Freedom of lnfo,rnation Act (5 IJ.5.C. 552) and the Privacy 
Act (5 U.S,C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of 
Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, ma9istrate, or administrative 
tribunal, including disclosures to opposin9 counsel in the course of settlement negotiations. 

3 A record in this system of records may be disclosed, as a routine use, to a Member of Congress submittin9 a request involving an individual, to whom 
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record, 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency havin9 need for the information in order to perform 
a contract. Recipients of information shall be required to comply with the requirements ofthe Privacy Act of 1974, as amended, pursuant to 5 IJ.S.C. 
552a(m). 

5. A record related to an International Application iiled under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use, 
to the international Bureau of the World intellectual Property Organization, pursuant to the Patent CooperationTreaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal a9ency for purposes of l,ational Security review (35 U.S.C. 181) 
and for review pursuant to the Atomic Ener~w Act (42 U.5,C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee. durin9 an 
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and 
programs, under authority of 44 IJ.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA re9ulations governing inspection of 
records for this purpose. and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about 
individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C. 
122(b) or issuance of a patent pursuant to 35 IJ.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1, 14, as a routine use, 
to the public if the record was filed in an application which became abandoned or in which the proceedin9s were terminated and which application is 
referer1eed by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the IJSPTO becomes 
aware of a violation or potential violation of law or re9ulation. 
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STATEMENT UNDER 37 CFR 3.73(c) 
Applicant!Patent Owner: Nuance Communications, Inc. 

Application No./Patent No.: 131795,933 Filed/Issue Date: _2_0_1_3_-0_3_-_12 ________ _ 

Titled: METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

Nuance Communications, Inc. 
--------------------

, a corporation 

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.) 

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below): 

1. 0 The assignee of the entire right, title, and interest. 

2. D An assignee of less than the entire right, title, and interest (check applicable box): 

LJ The extent (by percentage) of its ownership interest is ______ %. Additional Statement(s) by the owners 
holding the balance of the interest must be submitted to account for 100% of the ownership interest. 

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire 
right, title and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made). 
The other parties, including inventors, who together own the entire right, title, and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a 
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached. 

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below): 

A. D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel ______ , Frame ______ , or for which a copy 
thereof is attached. 

B. 0 A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1 _ From: Inventors To: Nuance Communications, Inc. 

The document was recorded in the United States Patent and Trademark Office at 

Reel 040342 , Frame 0893 , or for which a copy thereof is attached. 

2. From: __________________ To: _________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

[Page 1 of 2] 
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U .S.C. 122 and 37 CFR 1 .11 and 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount 
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark 
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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STATEMENT UNDER 37 CFR 3.73(c) 

3. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

4. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

5. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

6. From: __________________ To: _________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

0 As required by 37 CFR 3. 73(c)(1 )(i), the documentary evidence of the chain of title from the original owner to the 
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment 
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08] 

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee. 

/Charles N.J. Ruggiero/ 
Signature 

Charles N.J. Ruggiero 
Printed or Typed Name 

[Page 2 of 2] 

2019-09-11 
Date 

28,468 
Title or Registration Number 
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Doc Code: PA,. 
Document Descripiion: Power of Attorney f'TO/,l\!A/028 i07·13} 

/\ppro.,,ed for u~ thn1ugh 01/3112018. 0MB 0651-0035 
U.S .. Palen! .,nd Trade;1111ri<: O!lic.s; \.J.S, DEPARTMENT OF COMMERCE 

Unrlal' the Papal'work Raductinn Act ,:;f 1995, no perscms 11rn raQ,Jir,,.,i t,~ raspQr:d '" ;; fXJ!i&.;Hon of i11fom1atioo unles5 it di.~p!ays a vat,a 0MB o,ni,ol mimoor 

[ J 
I hereby revoke all previous powers of attorney given in the application identified In elther the attached transmittal letter or 
the boxes below. 

[l] 

□ 

f Appllcafon Numbec 

(Note: The boxes above may be left blank if information is provided on form PTO/AIN82A.) 

I hereby appoint the Patent Practitioner{s) associated with the following Customer Number as my/ou( attomey(s) or agent{s), and 
to transact all business in the United States Pate11t and Trademark Office connected therewith for the applicatio:. referenced in 
the attached transmittal letter (form PTO/A!A/82A) or ident1!Jed above: 1···············.··.··.·.·.·.·.·.·.·.·.·.·.· .. ·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.··.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·. , 

oR iooo1~117.~···········································I 

I hereby appoint Practitioner(s) named in the attached list (form PTO/AIN82C) as my/our attomey(s} or agent(s), and to transact 
all business in the United States Patent ar,d Trademark Office connected therewith for the patent application referenced in the 
attached transmittal letter (form PTO/A!A/82A) or identified above. (Note: Complete form PTO/AIAJ82C.) 

Please recognize or change the correspondence address for the application !dent!fled in the attached transmittal 
letter or the boxes above to: 

0 The address associated with !he above-mentioned Customer Number 

□ 
OR 

The address associated with Customer Number: I 
OR 

□ Firmor 
lnd~v!dua~ Narne ,.,...,,.,.,,,.,,.,,,.,,.,,,,.,,.,,,.,..,,. 

Address 

City 

Country 

Telephone 

! State 

I Email j ............. . 

I am lhe Applicant (:f the Applicant is a juristic entity, list the Applicant name in the box}: 

jNUANCE COMMUNICAT(ONS, !NC. j 
D tnventor or Join! Inventor (title not req,iired be!ow} 

D legal Representative of a Deceased or Legally Incapacitated Inventor (M!e not required be!ow) 

[lJ Assignee or Person lo Whom U1e Inventor is Under an Obligation to Assign (provide signer's title if applicant ls a juristic 1cmtity} 

D Person Who Otherwise Shows Suffk:ient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b){2) was granted 1n the 
aoo!ication or is ooncurrenUy beinQ flied with n1is dowrneni} (provide sioner's tme if ,rno!icant is a iuristic entitv) 

SIGNATURE of Applicant for Patent 

The undersigned (whose title~ is authorized to acl on behalf of the applicant (e.g .. where the applicant Is a ju.ri~tic entity}. 

Signalure l ! Daae {Optional) ! Apnl 24. 2orn 

Name Leanna Fitzgerald 

Title VP, Associate General Counsel 

NOTE: Signature - This form must be signed by the appHcanl in acoonfance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements 
and certifications. If more. thafl one applicant, use mump!e forms. 

@Tola! of 1 forms are submltted. 
Th,s co!lecUon of i!'llol'mat'Oo ~ r..quiroo by 31 CFR 1.131, 1.32. anc 1 "33c T:1.i ll'lfom,;c,1.:on '$ n,qu:red 10 ob-ta,r; N ,i!Mll'l a benef1! tly \ha ;:mol~: whe:h 1s to f;le (and by the 
USPTO !ii pmrnss1an applica!W~. Ccnfid,~ntiali1y is grMu'e;ed by 35 U.S.C. 122 ,md 37 CFR 1. 11 and 1. 14. Th/$ colledion i$ estimated lo take 3 mii!ut"'~ to complela, 
including gathering, preparing. r.~d subm::lling the completed applica!iori fr;rm to lha USPTO. Time w;!i V!lfll rlepending up,:;f! the indivlduai cmia. Ai',y ccmrr19o!s rn1 lhe amount 
o! time you requ;rn to compiala !his form andi'or s,Jggesl~""''~ for ff,<i,,drig 11,is burden,. ~t101;'d be sar,t tt, the Chtof lnformaiicn Offcer, U.S. Patent ac:;d Tradem;;r~ Off.~8, U,S, 
OepBrimenl cf Commer,:e, p.O. Bex 145{!, A1exa11di~, VA 22313-1450. 00 NOT SEND FEES OR COMPLETED i'ORMS TO THIS ADDRESS. SEND TO: C.-:.mmisslo1u1r 
for Piiliil'lts, P.O. So:,: 1450, Alt,:,:,mdri:., VA 22:mM4!iO. 

If yot1 need assistance in completing lhe form, cali 1-800~PT0-9199 and seilecl option 2, 
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Doc Code: PA.. 
Document Description: Power of Attorney PTO/AIA/82A (07-13) 

Approved for use through 01/31/2018. 0MB 0651-0035 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the 
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of 
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is 
directed, the Power of Attorney will not be recognized in the application. 

Application Number 15/238,238 

Filing Date 2016-08-16 

First Named Inventor GANONG, William F. 

Title METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

Art Unit 2644 

Examiner Name Ho, Huy C. 
Attorney Docket Number 0013359USX1/4705A 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Charles N.J. Ruggiero/ Date (Optional) 2019-09-11 
Name Charles N.J. Ruggiero Registration 28,846 

Number 

Title (if Applicant is a Attorney for Applicant 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) Nuance Communications, Inc. 
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If 
more than one applicant, use multiple forms. 

lvl *Total of 1 forms are submitted. 

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by 
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require 
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

ff you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 

Petitioner Exhibit 1004, Page 777 of 1052



APPLICATION NUMBER FILING OR 3 71 (C) DATE 

15/238,238 08/16/2016 

157176 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

William F. Ganong III 0013359USX1/4705A 
CONFIRMATION NO. 5864 

POA ACCEPTANCE LETTER 
Ohlandt Greeley Ruggiero & Perle, L.L.P.-VoiceBox 
One Landmark Square, 10th Floor 111111111111111111111111]~!1]!~1!~1! ~~ II~ ~H~~ll 11111111111111111111111 
Stamford, CT 06901 

Date Mailed: 09/13/2019 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 09/11/2019. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/rmohamed/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of 1 
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APPLICATION NUMBER 

15/238,238 

91337 
Nuance Communications, Inc. 

FILING OR 3 71 (C) DATE 

08/16/2016 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

William F. Ganong III N0484. 71090US04 
CONFIRMATION NO. 5864 

POWER OF ATTORNEY NOTICE 

c/o Wolf, Greenfield & Sacks, P.C. 
600 Atlantic Avenue 

111111111111111111111111]~!1]!~1!~1! ~~ II~ ~HHll 11111111111111111111111 

Boston, MA 02210-2206 

Date Mailed: 09/13/2019 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 09/11/2019. 

• The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence 
will be mailed to the new address of record(37 CFR 1.33). 

/rmohamed/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of 1 

Petitioner Exhibit 1004, Page 779 of 1052



Doc Code: PA .. 
Document Description: Power of Attorney 

PTO/A!AJ82B (0?-13) 
Appr,;:,ved !or us,s, ihro~gh 01i3H2016. OMS 065~-0035 

U.S. Palen! and Traciarnark Office: U,S. DEPARTMENT OF COMMERCE 
Uncler ltle Pap,;irwork Reduct~,n Act o! 1995. oo pa;;;~ns ;m; Mq~-lrad to ra~pond :o a ,:,;,jkJcticn o! information w1l~~s it display,; a 11a!id OMS c:1.1nlrol number 

[,,,,,,,,,,,,,,,,,,, 
POWER OF ATTORNEY BY A~~:~!~~~±:::::::::::::::::::::::::::::::::::::::::::::: J 

I hereby revoke ail previous powers of attorney given in the application idenHied m either the attached !ransmittal letter or 
the boxes below. 

I ... ,, ... ,on·-""· 

I 
Filing Date 

I 
(Note:. The boxes above mall be left blank if informalion is provkied on form PTO/AINB2A.) 

0 1 hernby appoint the Patent Practilioner(s) assrx:iated wtth the following Customer Number as my/our attomey(s} or agent(s). 
and to trans.act all bLJsiness in the United States Patent and Trademark Office connected lherewllh for the application 
referenced in !he attached trarnsmittaf lerter {form PTOJAIA182A) or identified above: 

I 
91337 I OR 

□ I hereby appoint Practitioner(s} named ~ !he attached list (form PTO/AIA/82C) as my/our attomey{s) or agent(s), and to lrar.sact 
al1 business in the United States Patenl and Trademml< Office connected therew,th for the patent applk.ation referenced in the 
attached transmittal letter (form PTO/AiN82A} or identified above. {Note: Complete fmm PTO/AIN82C.) 

Please recognize or change the correspondence address for the application identified in the oSttached transmittal 
letter or the boxes above to: 

0 The address associated with the abo.,•e-mentioned Cuslomer Number 

OR 

D The address associated with Cus!omar Number: 

I I 
OR 

□ Firm or 
Individual Name 

Address 

City I Stale! ! Zip l 
Country 

Telephone l Email I 
I am the Applicant (if the Applicant is a Juristic entity, list the Applicant name ln the box): 

I Nuance Communications, lnc. I 
□ Inventor or Joint Inventor (litle not required below) 

□ legal Representati11e of a Deceased or Legally Incapacitated Inventor (title not required below) 

0 Assignee or Person to Whom the Inventor i:s Under an Obligation to Assign (provide signer's !lt!e if applicant is a juristic entity) 

□ Person Who Othe!Wlse Shows Sufficient Proprietary Interest (e.g_, a petHion under 37 CFR 1.46(b){2} was granted 1n 
the application or is concurrently being filed with th,s document) (provide signer's title if applicant is a juristic entity) 

SIGNATURE of Applicant for Patent 
The tmdersignoo (whose title is. supplied below) is authorized to act on behalf of the app~.anl (e g., where !he applicant is a juristic entity) 

Signature }j ~IA u ~· I Date (Optionaf) I 

Name Scott Ouellette 
Title Senior Director~ Intellectual Property 
~ Signature - This bm mus! be signed by !he appt:cant :n accordanca with 37 CFR 1.33. Saa 37 CFR 1.4 for signaturn requirements 
and caitificalicns. If more !han one app=ic.ar1t, use mu!tp\e forms, 

0Totalof forms are submitted. 

7!'J4B7921 
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Electronic Acknowledgement Receipt 

EFSID: 37621826 

Application Number: 15238238 

International Application Number: 

Confirmation Number: 5864 

Title of Invention: METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

First Named Inventor/Applicant Name: William F. Ganong 

Customer Number: 157176 

Filer: Andrew J. Tibbetts/Theressa Bresnahan 

Filer Authorized By: Andrew J. Tibbetts 

Attorney Docket Number: 0013359USX1 /4705A 

Receipt Date: 31-OCT-2019 

Filing Date: 16-AUG-2016 

Time Stamp: 15:17:46 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

87804 

1 N048471090US04-POA-AJT.pdf yes 2 
40Sf54407d302ebd3b7Sf8776822e3d5f7b 

72e1e 
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Multipart Description/PDF files in .zip description 

Document Description Start End 

Power of Attorney 1 1 

Power of Attorney 2 2 

Warnings: 

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the 
Image File Wrapper and may affect subsequent processing 

Information: 

Total Files Size (in bytes) 87804 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Doc Code: PA.. 
Document Description: Power of Attorney 

PTO/AIA/82A (07-13) 
Approved for use through 03/31/2021. 0MB 0651-0035 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the 
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of 
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is 
directed, the Power of Attorney will not be recognized in the application. 

Application Number 15/238,238-Confirmation No. 5864 

Filing Date August 16, 2016 

First Named Inventor William F. Ganong, Ill 

Title 
METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

Art Unit 2644 

Examiner Name H.C.Ho 

Attorney Docket Number N0484. 71090US04 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Andrew J. Tibbetts/ Date (Optional) October 31, 2019 

Name Registration 
Andrew J. Tibbetts Number 65,139 

Title (if Applicant is a Attorney 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) I Nuance Communications, Inc. 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If 
more than one applicant, use multiple forms. 

□ *Total of forms are submitted. 

Certificate of Electronic Filing under 37 C.F.R. § 1.8 
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic filing 
system in accordance with 37 C.F.R. § 1.6(a)(4). 

Dated: October 31, 2019 Electronic Signature for Theresa A. Bresnahan: /Theresa A. Bresnahan/ 

7654508.1 
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APPLICATION NUMBER FILING OR 3 71 (C) DATE 

15/238,238 08/16/2016 

157176 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

William F. Ganong III 0013359USX1/4705A 
CONFIRMATION NO. 5864 

POWER OF ATTORNEY NOTICE 
Ohlandt Greeley Ruggiero & Perle, L.L.P.-Cerence 
One Landmark Square, 10th Floor 1111111111111111111111 ll]~!l]!~l!~IU~ ~1,1!11111111111111111111111111111 
Stamford, CT 06901 

Date Mailed: 11/05/2019 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 10/31/2019. 

• The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence 
will be mailed to the new address of record(37 CFR 1.33). 

/ltaba/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of 1 
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APPLICATION NUMBER 

15/238,238 

91337 
Nuance Communications, Inc. 

FILING OR 3 71 (C) DATE 

08/16/2016 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

William F. Ganong III 0013359USX1/4705A 
CONFIRMATION NO. 5864 

POA ACCEPTANCE LETTER 

c/o Wolf, Greenfield & Sacks, P.C. 
600 Atlantic Avenue 

1111111111111111111111 ll]~!l]!~l!~IU~ ~1,1!11111111111111111111111111111 

Boston, MA 02210-2206 

Date Mailed: 11/05/2019 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 10/31/2019. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/ltaba/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 
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PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number I Filing Date I Substitute for Form PTO-875 
15/238,238 08/16/2016 □To be Mailed 

ENTITY: ~ LARGE D SMALL D MICRO 

APPLICATION AS FILED - PART I 
Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

LJ BASIC FEE 
(37 CFR 1.16(a), (bl, or (c)) 

N/A N/A N/A 

LJ SEARCH FEE N/A N/A N/A 
(37 CFR 1.16(k), (i), or (m)) 

LJ EXAMINATION FEE N/A N/A N/A 
(37 CFR 1.16(0), (p), or /nii 

TOTAL CLAIMS 
minus 20 = * X $80 = (37 CFR 1.16(i)) 

INDEPENDENT CLAIMS 
minus 3 = * X $420 = 

(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 sheets 

□APPLICATION SIZE FEE (37 
of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 

CFR 1.16(s)) fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

0 MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

/Column 1\ /Column 2\ /Column 3 

CLAIMS HIGHEST 

12/16/2019 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

I- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR w 
::iii: Total * 21 Minus ** 21 =0 X $ 100 = 0 C 137 CFR 1.16"ill 

z Independent *3 Minus *** 3 =0 X $460 = 0 w (37 CFR 1.16(h)) 
::iii: D Application Size Fee (37 CFR 1.16(s)) c( 

0 FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
1.16(j)) 

TOTAL ADD'L FEE 0 
(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
AFTER PREVIOUSLY 

I- AMENDMENT PAID FOR z w Total * Minus ** = X $0 = ::iii: (37 CFR 1.16(i)) 

C Independent * Minus *** X $0 z /37 CFR 1.16/hll = = 
w D Application Size Fee (37 CFR 1.16(s)) ::iii: 
c( 

lJ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
1.16(i)) 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "O" in column 3. LIE 

** If the "Hiqhest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /ANTHONY TYSON/ 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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Application No.: 15/238,238 2 Docket No.: N0484.71090US04 
Reply to Office Action of August 16, 2019 

AMENDMENTS TO THE CLAIMS 

Applicant submits below a complete listing of the current claims, including marked-up 

claims with insertions indicated by underlining and deletions indicated by strikeouts and/or double 

bracketing. This listing of claims replaces all prior versions, and listings, of claims in the 

application: 

Listing of the Claims 

1. (Currently amended) A device configured to operate in a lower power mode and a higher 

power mode, the device comprising: 

at least one input configured to receive acoustic input from an environment of the device 

while the device is operating in [[ a low]] the lower power mode; and 

at least one processor configured to perform at least one processing stage on the acoustic 

input, performing the at least one processing stage including: 

determining in the lower power mode whether the acoustic input includes a specific 

word or phrase that, when spoken, indicates that a voice interface of the device is to be 

engaged for provision of subsequent input, wherein the determining comprises: 

performing automatic speech recognition (ASR), while in the [[low]] lower 

power mode, to recognize at least one word or phrase in the acoustic input; 

determining, while in the [[low]] lower power mode, whether at least one first 

word or phrase of the recognized at least one word or phrase matches a trigger 

the specific word or phrase; 

in response to determining that the at least one first v,rord or phrase matches the 

trigger acoustic input includes the specific word or phrase, requesting, via a network 

while in the [[low]] lower power mode, that at least one server perform recognition on at 

least a portion of the acoustic input to determine whether the acoustic input includes at 

least one voice command, 

wherein the device is configured to respond to voice commands recognized by the at least 

one server. 
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Reply to Office Action of August 16, 2019 

2. (Previously presented) The device of claim 1, wherein the at least one processor comprises 

a first processor configured to perform at least one first processing stage and a second processor 

configured to perform at least one second processing stage. 

3. (Previously presented) The device of claim 2, wherein the first processor is configured to 

perform at least one first processing stage prior to the second processor being engaged to perform at 

least one second processing stage. 

4. (Previously presented) The device of claim 3, wherein the first processor is a digital signal 

processor configured to operate at a lower power than the second processor. 

5. (Previously presented) The device of claim 4, wherein the first processor is configured to 

perform at least one voice activity detection processing stage including spectral analysis on the 

acoustic input to evaluate whether the spectrum of the acoustic input is indicative of voice activity, 

periodicity analysis to evaluate whether the signal periodicity is indicative of voice activity and/or 

phone loop analysis to evaluate whether the acoustic input includes speech. 

6. (Currently amended) The device of claim 4, wherein the first processor is configured to 

perform the ASR at least in part by performing limited vocabulary automatic speech recognition on 

the acoustic input to determine whether the at least one first ,,vord or phrase matches the trigger 

v,rord or phrase acoustic input includes a word or phrase from a limited set, the limited set including 

the specific word or phrase. 

7. (Currently amended) The device of claim 4, wherein the second processor is configured to 

perform the ASR automatic speech recognition on the acoustic input, at least one classification 

processing stage and/or at least one natural language processing stage to understand the meaning of 

the voice command. 
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Application No.: 15/238,238 4 Docket No.: N0484.71090US04 
Reply to Office Action of August 16, 2019 

8. (Currently amended) The device of claim 7, wherein the second processor is configured to 

perform the ASR at least in part by performing limited vocabulary automatic speech recognition on 

the acoustic input to determine whether the at least one first ,,vord or phrase matches the trigger 

,,vord or phrase acoustic input includes a word or phrase from a limited set, the limited set including 

the specific word or phrase. 

9. (Previously presented) The device of claim 7, wherein the device is further configured to 

provide, prior to activating the second processor or turning on a display of the device, at least one 

indication to the user to confirm that the acoustic input was received and is being processed. 

10. (Currently amended) The device of claim 3, wherein the device is further configured to 

transition to an active the higher power mode to respond to the voice command when either the at 

least one first processing stage or the at least one second processing stage determines that the 

acoustic input includes a voice command. 

11. (Currently amended) The device of claim 1, wherein at least one task specified by the voice 

command is performed with the device remaining in the [[low]] lower power mode, and wherein the 

trigger specific word or phrase, when detected, is sufficient to engage the device speech interface of 

the device. 

12. (Previously presented) The device of claim 1, wherein the device is further configured to 

perform one or more default actions when a specific task could not be ascertained from the acoustic 

input. 

13. (Previously presented) The device of claim 3, wherein performing the at least one first 

processing stage comprises evaluating at least one contextual cue selected from a group consisting 

of: time of day, motion of the device, location of the device, an occurrence of an event on the 

device, recent activity on the device, and state of a battery powering the device. 
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Reply to Office Action of August 16, 2019 

14. (Previously presented) The device of claim 3, wherein performing the at least one second 

processing stage comprises evaluating at least one contextual cue selected from a group consisting 

of: time of day, motion of the device, location of the device, an occurrence of an event on the 

device, recent activity on the device, and state of a battery powering the device. 

15. (Currently amended) At least one non-transitory computer readable medium storing 

instructions that, when executed on at least one processor, perform a method of monitoring an 

acoustic environment of a device to receive acoustic input from the environment of the device while 

the device is operating in a low power mode, the method comprising: 

performing at least one processing stage on the acoustic input, the at least one processing 

stage including: 

performing automatic speech recognition (ASR), while in the low power mode, to 

recognize at least one word or phrase in the acoustic input; 

determining, while in the low power mode, whether at least one first word or phrase 

of the recognized at least one word or phrase matches a trigger word or phrase; 

in response to determining that the at least one first word or phrase matches the 

trigger word or phrase: 

requesting, via a network while in the low power mode, that at least one 

server perform recognition on at least a portion of the acoustic input to determine 

whether the acoustic input includes at least one or more voice command 

commands; and 

responding to at least one voice commands command recognized by the at least one server. 

16. (Original) The at least one non-transitory computer readable medium of claim 16, wherein 

the first processor is configured to perform at least one first processing stage prior to the second 

processor being engaged to perform at least one second processing stage. 
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17. (Previously presented) The at least one non-transitory computer readable medium of claim 

15, further comprising performing limited vocabulary automatic speech recognition on the acoustic 

input to determine whether the at least one first word or phrase matches the trigger word or phrase. 

18. (Original) The at least one non-transitory computer readable medium of claim 15, further 

comprising providing, while in the low power mode, at least one indication to the user to confirm 

that the acoustic input was received and is being processed. 

19. (Currently amended) The at least one non-transitory computer readable medium of claim 

15, further comprising perfonning wherein responding to the at least one voice command comprises 

initiating performance of at least one task specified by the voice command with the device 

remaining in the low power mode. 

20. (Previously presented) The at least one non-transitory computer readable medium of claim 

15, further comprising evaluating, while in the low power mode, at least one contextual cue selected 

from a group consisting of: time of day, motion of the device, location of the device, an occurrence 

of an event on the device, recent activity on the device, and state of a battery powering the device. 

21. (Previously presented) A device comprising: 

at least one input configured to receive acoustic input from an environment of the device 

while the device is operating in a low power mode; and 

at least one processor configured to: 

perform automatic speech recognition (ASR), while in [[a]] the low power mode, to 

recognize at least one word or phrase in the acoustic input; 
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in response to determining that the at least one first word or phrase matches the 

trigger word or phrase, request that at least one server perform recognition on at least a 
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portion of the acoustic input to determine whether the acoustic input includes at least one 

or more voice command commands; and 

in response to receiving an indication from the at least one server that the acoustic 

input includes at least one voice command, respond to perform at least one task to carry 

out the at least one voice command in the acoustic input recognized by the at least one 

server. 
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Application No.: 15/238,238 8 Docket No.: N0484.71090US04 
Reply to Office Action of August 16, 2019 

REMARKS 

In response to the Office Action mailed August 16, 2019, the Applicant respectfully requests 

reconsideration. Each of the rejections set forth in the Office Action have been carefully considered 

and are addressed below. To further prosecution of the application, the claims are amended herein. 

The claims as presented are believed to be in condition for allowance. 

I. Summary of Telephone Interview with the Examiner 

The Assignee's representatives appreciate the courtesies extended by Examiner Ho in 

granting and conducting a telephone interview on December 12, 2019. The Assignee was 

represented at the interview by Andrew Tibbetts (Reg. No. 65,139). The substance of the telephone 

interview is summarized in the discussion below. In brief, the Examiner suggested he appreciated 

the distinction between the references and the technology described by the application, but said he 

needed more time to review the claim language. In view of the Examiner's comments in the 

interview, some amendments are made to the claims herein. If the Examiner has any questions 

following review of these amendments and the remarks below, he is invited to contact the 

undersigned for a further telephone interview. 

II. Claim Rejections under 35 U.S.C. §103 

Independent claims 1, 15, and 21 were rejected under pre-AIA 35 U.S.C. §103(a) as 

allegedly being unpatentable over U.S. Patent No. 8,977,255 ("Freeman") in view of U.S. Patent 

Application Publication No. 2013/0080167 ("Mozer"). The Applicant respectfully disagrees that 

any of the claims would have been obvious over any combination of the cited references. Even if 

one of ordinary skill would have been led to combine the cited references in some manner, no such 

combination would have taught or suggested all limitations of any of the pending claims. 

A. Discussion of Some Embodiments From The Specification 

Some embodiments described in the present application relate to a technique for a device to 

determine whether an acoustic input includes a voice command, while the device remains in a low 

power mode (Published Specification, CJ{0035). The device determines whether the acoustic input 
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includes a trigger word or phrase (e.g., "Hello Dragon") by (1) performing automatic speech 

recognition (ASR) on the acoustic input to recognize spoken words or phrases in the acoustic input; 

and (2) determining whether any of the recognized words or phrases match the trigger word or 

phrase ((_j{0087). For example, the device may determine whether any of the phrases recognized in 

the acoustic input match the trigger phrase "Hello Dragon" ((_j{0087). 

In response to determining that a trigger word phrase was spoken in the acoustic input, the 

device may (while remaining in the low power mode) invoke more comprehensive ASR to 

determine whether a voice command is present in the acoustic input ((_j{0090). To invoke more 

comprehensive ASR, the device may transmit (while in the low power mode) the acoustic input to a 

server may perform more computationally expensive ASR to determine whether the acoustic input 

includes a voice command ((_j{0091). When the server determines that the acoustic input includes a 

voice command, the server may notify the device, such that the device responds to the voice 

command recognized by the server ((_j{0070). 

The foregoing discussion is provided to assist the Examiner in appreciating some 

applications for various inventive aspects of the present disclosure. However, this discussion may 

not apply to each of the independent claims, and the language of the independent claims may differ 

in material respects from the discussion provided above. Thus, Applicant respectfully requests that 

careful consideration be given to the language of each of the independent claims and that each be 

addressed on its own merits, without relying on the discussion provided above. In this respect, 

Applicant does not rely on the discussion provided above to distinguish any of the claims over the 

cited art. Rather, Applicant relies only upon the language of the claims themselves and the 

arguments related specifically thereto. 

B. Discussion of Mozer 

Mozer describes a "background speech recognizer" (Mozer, (_j{0020) that passively listens to 

a conversation between two or more speakers and, after inferring a topic of the conversation, 

displays information that might be relevant to the speakers ((_j{0066). Mozer thus describes that a 

device "may classify keywords that are recognized into pre-defined classifications" that are "topics 

that describe different areas of interest, such as travel, purchases, entertainment, research, food, or 
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electronics" (Mozer, CJ{0033). In Mozer's system, once "a certain number of keywords for a specific 

classification are detected, then it may be determined that a topic associated with the classification 

is being discussed" and "when one classification has enough key words classified with it, then 

stage 1 recognizer 102 may trigger stage 2 recognizer 104" (CJ{0033, emphasis added). As an 

example, the device selects a classification of "travel" based on the words "vacation" and "flight" in 

an acoustic input and determines "that the travel classification should be selected and the stage 2 

recognizer 104 should be activated" (CJ{0066, emphasis supplied). This "stage 2 recognizer" is a 

server-based recognizer, which analyzes the conversation based on the identified topic and 

determines relevant information to display (CJ{0067). 

In particular, Mozer describes that the server "receives the trigger to activate and also may 

receive information that a conversation is occurring about the classification of 'travel'" (CJ{0067). "At 

this point, stage 2 recognizer 104 may take over listening to the conversation" (CJ{0067). The "stage 2 

recognizer 104 may be able to decipher whole sentences and may hear a sentence 'Maybe we 

should do an activity in Ireland'" and "the classification of 'travel' may be used to determine 

content for the response" (CJ{0067). "At this point, a response may be determined that pictures of 

Ireland should be output with a coupon for a soccer game in Ireland" and "pictures of Ireland may 

be output to an interface, such as the tablet computer screen" (CJ{0067). 

C. Independent Claim 1 Patentably Distinguishes Over Freeman and Mozer. 

Independent claim 1 has been amended herein and recites "determining in the lower power 

mode whether the acoustic input includes a specific word or phrase that, when spoken, indicates that 

a voice interface of the device is to be engaged for provision of subsequent input." 

In connection with rejecting previously-pending claim 1, the Office Action cited to 

Freeman's FIG. 4 and elements 402-408 that the Office Action characterized as relating to 

"determining whether the audio input pertains to at least one of the commands in a command set" 

(Office Action, pages 7-8). Such commands relate to performance of tasks at the request of a user 

(e.g., Freeman, 4:33-39). Freeman explains that in its system, it can receive and process such voice 

commands directly, "without any preparatory user action with respect to the portable electronic 

device" (Freeman, Abstract, 1:46-48, 3:56-58). 
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Claim 1 recites a determination of "whether the acoustic input includes at least one voice 

command" but, in contrast to Freeman, prior to that recites "determining ... whether the acoustic 

input includes a specific word or phrase that, when spoken, indicates that a voice interface of the 

device is to be engaged for provision of subsequent input." Freeman does not teach or suggest 

evaluating whether acoustic input includes a "voice command" and, separate from the voice 

command(s), such a "specific word or phrase that, when spoken, indicates that a voice interface of 

the device is to be engaged for provision of subsequent input." In fact, Freeman does not teach or 

suggest determining whether acoustic input includes any such a "specific word or phrase." In 

Freeman's system, the voice commands are input directly "without any preparatory user action." 

Like Freeman, the passages of Mozer cited by the Office Action also describe that its system 

"does not need to be triggered (e.g., by a button press or trigger phrase) to begin speech 

recognition," but instead conducts recognition and classification on all speech content (Mozer, 

CJ{CJ{0032-0033). As Mozer describes functionality that "does not need to be triggered" and thus does 

not determine whether a trigger phrase is present, the cited passages of Mozer do not teach or 

suggest "determining in the lower power mode whether the acoustic input includes a specific word 

or phrase that, when spoken, indicates that a voice interface of the device is to be engaged for 

provision of subsequent input," as recited by claim 1. 

As neither Freeman nor Mozer would have taught or suggested such a determination of 

whether acoustic input includes such a "specific word or phrase that, when spoken, indicates that a 

voice interface of the device is to be engaged for provision of subsequent input," no combination of 

the references would have taught or suggested the quoted language of claim 1. 

In addition, for at least the same reason, no combination of the references would have taught 

or suggest responding to "determining that the acoustic input includes the specific word or phrase" 

by "requesting, via a network while in the lower power mode, that at least one server perform 

recognition on at least a portion of the acoustic input to determine whether the acoustic input 

includes at least one voice command," as recited by claim 1. 

For at least these reasons, claim 1 patentably distinguishes over any combination of Freeman 

and Mozer. Claims 2-14 depend from claim 1 and patentabl y distinguish for at least the same 

reasons. Withdrawal of the rejections of claim 1-14 under § 103 is respectfully requested. 
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D. Independent Claim 15 Patentably Distinguishes Over Freeman and Mozer. 

For reasons that should be appreciated from the foregoing discussion, no combination of 

Freeman and Mozer would have taught or suggested "determining, while in the low power mode, 

whether at least one first word or phrase of the recognized at least one word or phrase matches a 

trigger word or phrase" and "in response to determining that the at least one first word or phrase 

matches the trigger word or phrase" "requesting, via a network while in the low power mode, that at 

least one server perform recognition on at least a portion of the acoustic input to determine whether 

the acoustic input includes one or more voice commands." 

For at least these reasons, claim 15 patentably distinguishes over any combination of 

Freeman and Mozer. Claims 16-20 depend from claim 15 and patentably distinguish for at least the 

same reasons. Withdrawal of the rejections of claim 15-20 under § 103 is respectfully requested. 

E. Independent Claim 21 Patentably Distinguishes Over Freeman and Mozer. 

For at least the two reasons discussed below, no combination of Freeman and Mozer would 

have taught or suggested all limitations of claim 21. 

i. Freeman and Mozer do not describe "in response to determining that the at 
least one first word or phrase matches the trigger word or phrase, request 
that at least one server perform recognition." 

The Office Action concedes that Freeman would not teach or suggest "in response to 

determining that the at least one first word or phrase matches the trigger word or phrase, request that 

at least one server perform recognition" as recited by claim 21 (Office Action, p. 14). 

The Office Action instead alleges that figures 4 and 6, CJ{CJ{0031-0039, CJ{CJ{0041-0044, and 

CJ{CJ{0055-0056 of Mozer would have disclosed the "in response to determining that the at least one 

first word or phrase matches the trigger word or phrase, request that at least one server perform 

recognition" recited by claim 1 (Office Action, p. 14). As discussed during the interview and 

highlighted in the discussion of the reference above, the cited passage explicitly describes that the 

device ("stage 1 recognizer") activates the server ("stage 2 recognizer") when the device determines 

that a conversation relates to a particular topic/classification (e.g., travel, food, electronics) (CJ{0033, 
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CJ{0066). In terms of activating the server, the device does not take any action when any particular 

word or phrase is recognized. For example, Mozer describes that the device may recognize the 

words "flight" and "vacation," but Mozer's device does not take any action based only on those 

words. Mozer's device does not (1) match those words to a trigger word or phrase, or (2) activate 

the server in response to detecting that the acoustic input includes those words (CJ{0066). In fact, 

Mozer' s device does not take any particular action in response to recognition of any particular 

word/phrase, or in response to determining that any particular word/phrase "matches" a "trigger 

word or phrase." Rather, Mozer's device activates the server only when a classification of a 

conversation is determined (e.g., "travel") (CJ{0066). Mozer's server uses the classification identified 

by the device for determining content to provide to the device, and thus relies on the classification 

to begin processing. In Mozer, the device does not activate the server "in response to determining 

that[] at least one word or phrase matches [a] trigger word or phrase" (emphasis supplied), as 

recited in claim 21. 

Accordingly, even if the references would have been combined in the manner alleged by the 

Office Action (which Applicant does not concede), the references would not have taught or 

suggested the above-quoted language of amended claim 21. 

ii. Freeman and Mozer fail to describe "in response to receiving an indication 
from the at least one server that the acoustic input includes at least one voice 
command, respond to at least one voice command in the acoustic input 
recognized by the at least one server." 

The server of Mozer does not determine whether an acoustic input includes any voice 

command. As can be appreciated from the discussion of the reference above, Mozer' s server 

analyzes sentences of a conversation and outputs content (e.g., pictures and coupons) based on the 

sentences and a classification received from the device (CJ{0067). The server does not determine 

whether an acoustic input includes a voice command. As the server does not determine whether 

acoustic input includes a voice command, the device of Mozer does not receive any indication from 

the server that the acoustic input includes a voice command. It follows that Mozer does not teach or 

suggest "in response to receiving an indication from the at least one server that the acoustic input 
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includes at least one voice command, respond to the at least one voice command" (emphasis 

added) as recited in claim 21. 

Freeman describes voice activation of a single device without interaction with a separate 

server. Thus Freeman does not describe that a device responds to a voice command "in response to 

receiving an indication from the at least one server," as recited in claim 21. 

Accordingly, even if the references would have been combined in the manner alleged by the 

Office Action (which Applicant does not concede), the references would not have taught or 

suggested the above-quoted language of claim 21. 

iii. Conclusion 

For at least these reasons, claim 21 patentably distinguishes over any combination of Mozer 

and Freeman. Accordingly, withdrawal of the rejection under § 103 of claim 21 is respectfully 

requested. 

III. General Comments on Dependent Claims 

As each of the dependent claims depends from a base claim that is believed to be in 

condition for allowance, Applicant believes that arguing the further distinguishing features of all of 

the dependent claims is unnecessary at this time. However, Applicant does not necessarily concur 

with the interpretation of the dependent claims as set forth in the Office Action, nor does Applicant 

concur that the basis for the rejection of any of the dependent claims is proper. Therefore, Applicant 

reserves the right to specifically address in the future the further patentability of the dependent 

claims not specifically addressed herein. 
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CONCLUSION 

In view of the foregoing, this application should now be in condition for allowance. A 

notice to this effect is respectfully requested. If the Examiner believes, after this response, the 

application is not in condition for allowance, the Examiner is requested to call the undersigned at 

the telephone number indicated below to discuss any outstanding issues. 

Applicant believes no fee is due with this Amendment. However, if a fee is due with this 

Amendment, please charge our Deposit Account No. 23/2825, under Docket No. 

N0484.71090US04 from which the undersigned is authorized to draw. 

Dated: December 16, 2019 
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Registration No.: 65,139 
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Boston, Massachusetts 02210-2206 
617.646.8000 

Petitioner Exhibit 1004, Page 808 of 1052



Doc Code: TRAN.LET 
Document Description: Transmittal Letter 

USED IN LIEU OF PTO/SB/21 (07-09) 

Application Number 15/238,238-Conf. #5864 

TRANSMITTAL Filing Date 
August 16, 2016 

FORM First Named Inventor 
William F. Ganong, Ill 

Art Unit 
2644 

Examiner Name 
H.C.Ho (to be used for all correspondence after initial filing) 

Total Number of Pages in This Submission I Attorney Docket Number 
N0484.71090US04 

ENCLOSURES ( Check all that apply) 

0 Fee Transmittal Form D Drawing(s) □ After Allowance Communication 
to TC 

0 Fee Attached D Licensing-related Papers □ Appeal Communication to Board 
of Appeals and Interferences 

0 Amendment/Reply D Petition □ Appeal Communication to TC 
(Appeal Notice, Brief, Reply Brief) 

D After Final □ Petition to Convert to a 
Provisional Application 

D Proprietary Information 

D Affidavits/declaration(s) □ Power of Attorney, Revocation 
Change of Correspondence Address 

D Status Letter 

0 Extension of Time Request D Terminal Disclaimer □ Other Enclosure(s) (please 
Identify below): 

D Express Abandonment Request D Request for Refund 

D Information Disclosure Statement D CD, Number of CD(s) 

□ Certified Copy of Priority 
Document(s) 

D Landscape Table on CD 

□ Reply to Missing Parts/ 
Incomplete Application I Remarks I 
□ Reply to Missing Parts 

under 37 CFR 1.52 or 1.53 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT 

Firm Name WOLF, GREENFIELD & SACKS, P.C. 
Signature 

/Andrew J. Tibbetts/ 

Printed name 
Andrew J. Tibbetts 

Date 
December 16, 2019 I Reg. No. 165,139 

Certificate of Electronic Filing under 37 C.F.R. § 1.8 
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic 
filing system in accordance with 37 C.F.R. § 1.6(a)(4). 

Dated: December 16, 2019 Electronic Signature for: /Eileen M. MacKenzie/ 

7656568.1 

Petitioner Exhibit 1004, Page 809 of 1052



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

15/238,238 08/16/2016 

91337 7590 12/18/2019 

Nuance Communications, Inc. 
c/o Wolf, Greenfield & Sacks, P.C. 
600 Atlantic A venue 
Boston, MA 02210-2206 

FIRST NAMED INVENTOR 

William F. Ganong III 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

N0484.71090US04 

CONFIRMATION NO. 

5864 

EXAMINER 

HO.HUYC 

ART UNIT PAPER NUMBER 

2644 

NOTIFICATION DATE DELIVERY MODE 

12/18/2019 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

IP.Inbox@nuance.com 
N0484 _eOfficeAction@WolfGreenfield.com 
Patents_ eOfficeAction @wolfgreenfield.com 

PTOL-90A (Rev. 04/07) 

Petitioner Exhibit 1004, Page 810 of 1052



Applicant-Initiated Interview Summary 

Application No. 
15/238,238 

Examiner 
HUYC HO 

All participants (applicant, applicants representative, PTO personnel): 

(1)HUYC.HO. 

(2) ANDREW J. TIBBETTS (Reg. No. 65,139). 

Date of Interview: 12 December 2019. 

Type: ~ Telephonic D Video Conference 

(3) __ . 

(4) __ . 

Applicant( s) 
Ganong et al. 

Art Unit 
2644 

AIA (FITF) Status 
No 

D Personal [copy given to: D applicant D applicant's representative] 

Exhibit shown or demonstration conducted: □ Yes ~No. 
If Yes, brief description: __ . 

Issues Discussed 0101 0112 0102 ~103 □Others 
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed:~-

Identification of prior art discussed: Mozer and Freeman. 

Substance of Interview 
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

Discussed the argued features/limitations , i.e., in response to determining the first word/phrase matches the trigger 
word/phrase, request at least one server perform recognition on a portion of the acoustic input ... ; and in response to 
receive an indication from the server .... , respond to at least one voice command ... " over the prior art references 
above; However, no agreement was reached at this time .. 

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP 
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or 
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the 
interview. 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of 
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

D Attachment 

/HUY CHO/ 
Primary Examiner, Art Unit 2644 

U.S. Patent and Trademark Office 

PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20191213 

Petitioner Exhibit 1004, Page 811 of 1052



Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 
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interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
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Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiners version of the statement 
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but not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from 
the priority date (Rule 44bis .2). 

Date of issuance of this report 
14 May 2019 (14.05.2019) 

The International Bureau of WIPO Authorized officer 

34, chemin des Colombettes Xiaofan Tang 1211 Geneva 20, Switzerland 

Facsimile No. +41 22 338 82 70 e-mail: pct.team2@wipo.int 

Form PCT/IB/373 (January 2004) 

Petitioner Exhibit 1004, Page 816 of 1052



PATENT COOPERATION TREATY 

From the lNTERNATIONAL SEARCH[NG AUTHORlTY 

To: 
100037 
China 8th Floor, Vantone New World Plaza, 2 
Fuchengmenwai Street, Xicheng District, Beijing 

CCPIT PA TENT AND TRADEMARK LAW OFFICE 

PCT 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.l) 

Date of mailing 

(day/month/year) 04 August 2017 
Applicant's or agent's file reference FOR FURTHER ACTION 

IEE160077PCT See paragraph 2 below 

International application No. 

I 
International filing date (day/month/year) I Priority date (day/month/year) 

PCT/CN2016/105343 10 November 2016 
International Patent Classification (IPC) or both national classification and IPC 

GJOL 15/02(2006.0l)i; GlOL 15/06(2013.0l)i; GJOL 15/22(2006.0l)i; G06F 1/32(2006.0l)i 

Applicant 
NUANCE SOFTWARE TECHNOLOGY (BEIJING) CO., LTD. 

1. lbis opinion contains indications relating to the following items: 

[2] Box No. I Basis of the opinion 

D Box No. II Priority 

D Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

D Box No. N Lack of unity of invention 

[2] Box No. V Reasoned statement under Ruic 43bis.l(a)(i) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

D Box No. VI Certain documents cited 

D Box No. VII Certain defects in the international application 

D Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the [PEA and the chosen !PEA has notified the International Bureau under Rule 66.lbis(b) that written 
opinions of this International Searching Authority will not be so considered. 

[f this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the [PEA 
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form 
PCT/[SA/220 or before the expiration of 22 months from the priority date, whichever expires later. 

For further options, see Fonn PCT/ISA/220. 

Name and mailing address of the [SA/ Date of completion of this opinion Authorized officer 

STATE INTELLECTUAL 31.July 2017 
PROPERTY OFFICE OF THE 
P.R.CHINA KANG,Dandan 
China 6, Xitucheng Rd., Jimen Bridge, 
Haidian District, Beijing 100088 

Facsimile No. (86-10) 62019451 Telephone No. (86-10)61648170 
Form PCT/ISA/237 (Cover sheet) (July 2011) 
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Box No. I 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Basis of the opinion 

1. With regard to the language, this opinion has been established on the basis of: 

the international application in the language in which it was filed. 

International application No. 

PCT/CN2016/105343 

0 
□ a translation of the international application into ____________ which is the language of a translation 

furnished for the purposes of international search (Rules 12.3(a) and 23.l(b)). 

2. D This opinion has been established taking into account the rectilication of' an obvious mistake authorized by or notified to 
this Authority under Rule 91 (Rule 43bis.l(a)). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established on the basis of a sequence listing filed or furnished: 

a. (means) 

b. 

D on paper 

D in electronic form 

(time) 

□ 
□ 
□ 

in the international application as filed 

together with the international application in electronic form 

subsequently to this Authority for the purposes of search 

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that in the application as filed or does 
not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

Form PCT/ISA/237 (Box No. I) (July 2011) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT/CN2016/105343 

Box No. V Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 1-20 YES 

Claims None NO 

Inventive step (IS) Claims None YES 

Claims 1-20 NO 

Industrial applicability (IA) Claims 1-20 YES 

Claims None NO 

2. Citations and explanations : 

[I] DI: US 2016189706 Al 

[21 D2: CN 101650943 A 

[3] DI discloses a wake up phrase detection method and an electronic devicc(scc description paragraphs 
[0030]-[0032], [0049]-[0070),(0086]-[0092], figures 2-5,8): electronic device may comprise a 
smart phone; FIG.4 depicts a training system 400, a user is prompted to utter their custom wake-up 
phrase(WUP), the utterances are captured as user training sequences 402(corresponding to "receiving 
acoustic input of a user speaking a wake-up word"); user training sequences 402 is provided to V AD 404, 
then to feature extraction component 406 to derive the feature vectors 408(corresponding to "acoustic 
features derived from the acoustic input"); the extracted features 408 are decoded by concatenated 
phoneme ASR engine 410 using phoneme model DB 414 which is implemented in a memory or storage 
medium and store phoneme models 206, and produce a phoneme transcription of the WUP, a Hidden 
Markov Model(HMM) is trained offline to generate a phoneme model 206(corresponding to "acoustic 
model"); based on the results produced by ASR 410, phoneme model concatenation component 416 
determines the best phonemes models and concatenates them to produce an initial WUP model consist 
of the concatenated phoneme models(corresponding to "a sequence of speech units corresponding to the 
wake-up word spoken by the user" and "a first sequence of speech units" in claim 9 or "a second sequence 
of speech units" in claim 16); the WUP model used for WUP detector is stored in WUP model DB 418 
which is implemented in a memory or storage medium ; FIG.5 depicts a user-specific wake up phrase 
detection system 500, a !ow-power processor is included and operates in a stand-by mode of the electronic 
device, receiving a wake-up phrase 514 as an input by a user(corresponding to "receiving acoustic input 
from the user speaking while the user device is operating in a low-power mode"), WUP 514 is provided to 
V AD 504 and then to feature extractor and WUP detector(WUPD) component 506 to detect the presence 
of the WUP in the captured audio by comparing the feature extracted to the WUP model stored in a non­
volatile RAM; the presence of the WUP triggers the device to wake up, or come out of a stand-by mode 
or a sleep mode into a normal mode of operation(corresponding to "exiting the low-power mode if it is 
determined that the user spoke the wake-up word"). 

[4] D2 discloses a non-native speech recognition system and method (see description page 5 line 3 - page 6 
line 9, figures 1-3): a native language(corresponding to "the source language") model is provided for the 
native state decoding module, the non-native language(corresponding to "the target language") speech is 
decoded by the native state decoding module using the native language model, thus obtaining a native state 
decode sequence "baa zh "(see figure 3). 

[5] Novelty and Inventive step 

[6] Claim I differs from DI in: (I) the acoustic input of a user is spoken in a target language, and the acoustic 
model is trained in a source language different than the target language. 

[7] Claim 5 differs from Dl in the above(]), and (2) at least one microphone configured to obtain acoustic 
information from the environment of the user device. 

[8] Claim 9 differs from Dl in the above(]), (2) and (3) applying acoustic features derived from the acoustic 
input to the acoustic model to obtain a second sequence of speech units; determining if the user spoke the 
wake-up word al least in part by comparing the first sequence of speech units to the second sequence of 
speech units. 

Form PCT/ISA/237 (Box No. V) (July 201 l) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT/CN2016/105343 

Box No. V 
Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

[9] Claim 16 differs from D1 in the above (1) and (3). 

[10] Therefore, claims 1-20 are novel (PCT Article 33(2)). 

[11] The feature (1) has already been disclosed by D2. The person skilled in the art would easily acquire the 
technical feature of D2 to decode the acoustic input. 

[12] The feature (2) of obtaining acoustic information by microphone is general solution in the art. 

[13] As to the feature (3), it is common practice for the person skilled in the art to determine the wake-up word 
by comparing the first sequence of speech units to the second sequence of speech units which is obtained 
by applying acoustic features derived from the acoustic input to the acoustic model instead of the WUP 
model. 

(14] Therefore, claims 1,5,9, 16 do not involve an inventive step (PCT Article 33 (3)). 

[15] Dependent claims 2-4,6-8, 10-15,17-20 do not involve an inventive step (PCT Article 33 (3)). 

[16] As to claims 2,6,10,17,4,8,13, 18, it is common practice to adapt the acoustic model using the acoustic 
input and the sequence, and associate at least one task with the wake-up word and initiate performance of 
the task based on the wake-up detection. 

[17] As to claims 3,7,ll,12,14,15,19,20, those additional features have been disclosed by Dl. 

(18] Industrial applicability 

[ 19] Claims 1-20 can fmd industrial applicability in the technical field of wake-up detecting (PCT Article 33 
(4)). 

Form PCT/ISA/237 (Box No. V) (July 2011) 
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DOCKET NO.: N0484.71090US04 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: 
Application No.: 
Confirmation No.: 
Filed: 
For: 

Examiner: 
Art Unit: 

William F. Ganong 
15/238,238 
5864 
August 16, 2016 
METHODS AND APPARATUS FOR DETECTING A VOICE 
COMMAND 
H.C.Ho 
2644 

Certificate of Electronic Filing under 37 C.F.R. § 1.8 
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic filing 
system in accordance with 37 C.F.R. § 1.6(a)(4). 

Dated: March 6, 2020 __ 

MAIL STOP AMENDMENT 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Signature: --~/Miranda W. Stopa/ ___ (Miranda W. Stopa) 

STATEMENT FILED PURSUANT TO THE DUTY OF 
DISCLOSURE UNDER 37 C.F.R. §§ 1.56, 1.97 AND 1.98 

Sir: 

Pursuant to the duty of disclosure under 37 C.F.R. §§ 1.56, 1.97 and 1.98, the undersigned 

requests consideration of this Information Disclosure Statement. 

PART I: Compliance with 37 C.F.R. § 1.97 

This Information Disclosure Statement has been filed more than three months after the filing 

date of this application and after the mailing date of a first Office Action, but before the mailing 

date of any of a Final Action under 37 C.F.R. § 1.113, a Notice of Allowance under 

37 C.F.R. § 1.311, or an action that otherwise closes prosecution in this application. 

Please charge our Credit Card in the amount of $240.00 covering the fee set forth in 

37 C.F.R. § l.17(p). 

7977633.1 
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Application No.: 15/238,238 
Conf. No.: 5864 

PART II: Information Cited 

- 2 - Art Unit: 2644 

The undersigned hereby makes of record in the above-identified application the information 

listed on the attached form PTO-1449 (modified PTO/SB/08). The order of presentation of the 

references should not be construed as an indication of the importance of the references. 

The undersigned hereby makes the following additional information of record in the 

above-identified application. 

The undersigned would like to bring to the Examiner's attention the enclosed search report 

or other communication from a corresponding or related International or Foreign National 

Application: 

Serial No. Date of Mailing TyQe(s) of Communication Docket No. 

PCT/CN2016/105343 05-23-2019 
International Preliminary 

N0484.71177WO00 
Report on Patentability 

PART III: Remarks 

Documents cited anywhere in the Information Disclosure Statement are enclosed unless 

otherwise indicated. It is respectfully requested that: 

1. The Examiner consider completely the cited information, along with any other 

information, in reaching a determination concerning the patentability of the present claims; 

2. The enclosed form PTO-1449 (modified PTO/SB/08) be signed by the Examiner to 

evidence that the cited information has been fully considered by the United States Patent and 

Trademark Office during the examination of this application; 

3. The citations for the information be printed on any patent which issues from this 

application. 

By submitting this Information Disclosure Statement, the undersigned makes no 

representation that a search has been performed, of the extent of any search performed, or that more 

relevant information does not exist. 

By submitting this Information Disclosure Statement, the undersigned makes no 

representation that the information cited in the Statement is, or is considered to be, material to 

patentability as defined in 37 C.F.R. § 1.56(b ). 

7977633.1 
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Application No.: 15/238,238 
Conf. No.: 5864 

- 3 - Art Unit: 2644 

By submitting this Information Disclosure Statement, the undersigned makes no 

representation that the information cited in the Statement is, or is considered to be, in fact, prior art 

as defined by 35 U.S.C. § 102. 

Notwithstanding any statements by the undersigned, the Examiner is urged to form his or her 

own conclusion regarding the relevance of the cited information. 

An early and favorable action is hereby requested. 

The Director is hereby authorized to charge any deficiency or credit any overpayment in the 

fees occasioned by the filing of this Information Disclosure Statement to our Deposit Account No. 

23/2825 under Docket No. N0484.71090US04 from which the undersigned is authorized to draw. 

Docket No.: N0484.71090US04 
Date: March 6, 2020 

7977633.1 

Respectfully submitted, 

By: /Andrew J. Tibbetts/ 
Andrew J. Tibbetts 
Registration No.: 65,139 
WOLF, GREENFIELD & SACKS, P.C. 
600 Atlantic A venue 
Boston, Massachusetts 02210-2206 
617.646.8000 
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Electronic Patent Application Fee Transmittal 

Application Number: 15238238 

Filing Date: 16-Aug-2016 

Title of Invention: METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

First Named Inventor/Applicant Name: William F. Ganong 

Filer: Andrew J. Tibbetts/Miranda Stopa 

Attorney Docket Number: N0484.71090US04 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

SUBMISSION- INFORMATION DISCLOSURE STMT 1806 1 240 240 

Total in USO($) 240 
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Doc Code: TRAN.LET 
Document Description: Transmittal Letter 

USED IN LIEU OF PTO/SB/21 (07-09) 

Application Number 15/238,238-Conf. #5864 

TRANSMITTAL Filing Date 
August 16, 2016 

FORM First Named Inventor 
William F. Ganong 

Art Unit 
2644 

Examiner Name 
H.C.Ho (to be used for all correspondence after initial filing) 

Total Number of Pages in This Submission I Attorney Docket Number 
N0484.71090US04 

ENCLOSURES ( Check all that apply) 

0 Fee Transmittal Form D Drawing(s) □ After Allowance Communication 
to TC 

D Fee Attached D Licensing-related Papers □ Appeal Communication to Board 
of Appeals and Interferences 

D Amendment/Reply D Petition □ Appeal Communication to TC 
(Appeal Notice, Brief, Reply Brief) 

D After Final □ Petition to Convert to a 
Provisional Application 

D Proprietary Information 

D Affidavits/declaration(s) □ Power of Attorney, Revocation 
Change of Correspondence Address 

D Status Letter 

D Extension of Time Request D Terminal Disclaimer 0 Other Enclosure(s) (please 
Identify below): 

D Express Abandonment Request D Request for Refund Form PTO - 1449 

0 Information Disclosure Statement D CD, Number of CD(s) 
Copy of Cited Reference 

□ Certified Copy of Priority 
Document(s) 

D Landscape Table on CD 

□ Reply to Missing Parts/ 
Incomplete Application I Remarks I 
□ Reply to Missing Parts 

under 37 CFR 1.52 or 1.53 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT 

Firm Name WOLF, GREENFIELD & SACKS, P.C. 
Signature 

/Andrew J. Tibbetts/ 

Printed name 
Andrew J. Tibbetts 

Date 
March 6, 2020 I Reg. No. 165,139 

Certificate of Electronic Filing under 37 C.F.R. § 1.8 
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic 
filing system in accordance with 37 C.F.R. § 1.6(a)(4). 

Dated: ___ March 6, 2020 __ _ Signature: ---~/Miranda W. Stopa/ ____ (Miranda W. Stopa) 
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Electronic Acknowledgement Receipt 

EFSID: 38788302 

Application Number: 15238238 

International Application Number: 

Confirmation Number: 5864 

Title of Invention: METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

First Named Inventor/Applicant Name: William F. Ganong 

Customer Number: 91337 

Filer: Andrew J. Tibbetts/Miranda Stopa 

Filer Authorized By: Andrew J. Tibbetts 

Attorney Docket Number: N0484.71090US04 

Receipt Date: 06-MAR-2020 

Filing Date: 16-AUG-2016 

Time Stamp: 10:42:35 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $240 

RAM confirmation Number E202036A42532423 

Deposit Account 232825 

Authorized User Miranda Stopa 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

37 CFR 1.17 (Patent application and reexamination processing fees) 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

26192 

1 Miscellaneous Incoming Letter N048471090US04-TRN-AJT.pdf no 1 
c8edaa 1332Sf0d99997f01 cb386e6e91 c27 

450b 

Warnings: 

Information: 

32694 

2 Fee Worksheet (SB06) N048471090US04-FEE-AJT.pdf no 1 
8a3 5 b3 6e3 d c3 89cb23 Sc3e66a4e4 721 fa3 d 

b6b6e 

Warnings: 

Information: 

31360 

3 Transmittal Letter 
N048471090US04-IDSBODY-

3 
AJT.pdf 

no 
3 544 7 3ea9e2b 7aa4dffeaba6a23c272e4 5 c9 

c21e 

Warnings: 

Information: 

25834 
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Information Disclosure Statement (IDS) N048471090US04-IDSSB08-AJT 
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Form (SB08) pdf 
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229934 
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Other Reference-Patent/ App/Search N048471177WO00_IPRP _Maile 
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Information: 

Total Files Size (in bytes)~ 376891 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Complete if known 

FEE TRANSMITTAL Application Number 15/238,238-Conf. #5864 

Filing Date ~ugust16,2016 

□Applicant asserts small entity status. See 37 CFR 1.27. First Named Inventor William F. Ganong 

□Applicant certifies micro entity status. See 37 CFR 1.29. Examiner Name H.C.Ho 
Form PTO/SB/15A or B or equivalent must either be enclosed or 

Art Unit ~644 have been submitted previously. 

TOTAL AMOUNT OF PAYMENT I ($)240.00 Practitioner Docket No. N0484.71090US04 

METHOD OF PAYMENT (check all that apply) 

Ocheck 0 Credit Card D Money Order □None D Other (please identify): 

0 Deposit Account Deposit Account Number: 23/2825 Deposit Account Name: Wolf, Greenfield & Sacks, P.C. 

For the above-identified deposit account, the Director is hereby authorized to (check all that apply): 

□Charge fee(s) indicated below D Charge fee(s) indicated below, except for the filing fee 

0
Charge any additional fee(s) or underpayment of fee(s) under □ Charge any additional fee(s) or underpayment of fee(s) under 37 
37 CFR 1.16 and 1.17, except for any excess claims fees or CFR 1.16 and 1.17 
multiple dependent claim fee 

0credit any overpayment of fee(s) 

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit card 
information and authorization on PT0-2038. 
FEE CALCULATION 

1. BASIC FILING, SEARCH, AND EXAMINATION FEES (U = undiscounted fee; S = small entity fee; M = micro entity fee) 
FILING FEES SEARCH FEES EXAMINATION FEES 

Agglication Time !.!..ID §..ill .M...ID !.!..ID §..ill .M...ID !.!..ID §..ill .M...ID Fees Paid {$) 

Utility 300 150' 75 660 330 165 760 380 190 
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• The $150 small entity status filing fee for a utility application is further reduced to $75 for a small entity status applicant who files the application via EFS-Web. 
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Fee Descri1;1tion Undiscounted Fee {$) Small Entitl£ Fee {$) Micro Entitl£ Fee {$) 

Each claim over 20 (including Reissues) 100 50 25 
Each independent claim over 3 (including Reissues) 460 230 115 
Multiple dependent claims 820 410 205 

Total Claims Extra Claims ill..ill Fee Paid{$) Multigle Degendent Claims 

- 20 or HP= X = ill..ill Fee Paid{$) 
HP= highest number of total claims paid for, if greater than 20. 

lndeg. Claims Extra Claims ill..ill Fee Paid{$) 

-3orHP= X = 

HP= highest number of independent claims paid for, if greater than 3. 

3. APPLICATION SIZE FEE 
If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer listings under 37 CFR 1.52(e)), the application size 
fee due is $400 ($200 for small entity) ($100 for micro entity) for each additional 50 sheets or fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 CFR 1.16(s). 

Total Sheets Extra Sheets Number of each additional 50 or fraction thereof ill..ill Fee Paid{$) 

-100 = /50 = (round up to a whole number) x = 

4. OTHER FEE(S) Fees Paid {$) 
Non-English specification, $130 fee (no small or micro entity discount) 

Non-electronic filing fee under 37 CFR 1.16(1) for a utility application, $400 fee ($200 small or micro entity) 

Other (e.g., late filing surcharge): 1806 Submission of an Information Disclosure Statement 240.00 

SUBMITTED BY 

Signature /Andrew J. Tibbetts/ I Registration No. 
(Attorney/Agent) 65,139 Telephone 617.646.8000 

Name (Print/Type) Andrew J. Tibbetts Date March 6, 2020 

Certificate of Electronic Filing under 37 C.F.R. § 1.8 
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic 
filing system in accordance with 37 C.F.R. § 1.6(a)(4). 

Dated: ___ March 6, 2020 __ _ Signature: ----~/Miranda W. Stopa/ ____ (Miranda W. Stopa) 
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1. The present application is being examined under the pre-AIA 

first to invent provisions. 

Response to Arguments 

2. Applicant's arguments filed 12/16/2019 have been fully 

considered but they are moot and not persuasive for the 

following reasons. 

a/ moot because claims 1, 6, 8, 10, 11, 15, 19 and 21 have 

been amended; 

b/ not persuasive because: 

A. With respect to the arguments that the independent claim 

1 (Currently Amended) patentably distinguishes over Freeman and 

Mozer. 

The examiner respectfully disagrees with the arguments that 

the combination of Freeman and Mozer has/have not taught or 

suggested the argued amended limitations, i.e., "determining in 

the lower power mode whether the acoustic input includes a 

specific word or phrase that, when spoken, indicates that a 

voice interface of the device is to be engaged for provision of 

subsequent input", because Freeman teaches a portable electronic 

device (Freeman, Figure 1) is operating in a low power mode 

(Figure 5, box 504) to monitor audio inputs from a surrounding 
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determine if the audio inputs include commands (Freeman, Figure 

4, boxes 406, 408). The portable electronic device has a data 

store 220 (Figure 2, box 220) to store commands and macros 

(macros are considered groups or sets of commands) and when the 

portable electronic device uses a voice-to-command analyzer 213 

to monitor and to determine if there is/are command(s) included 

in the audio input(s) by comparing the commands to the stored 

commands and macros from the data store 220, the portable 

electronic device executes further or subsequent steps (Freeman, 

Figure 4, boxes 408, 410, Col. 6 Lines 10-47; Figure 5, boxes 

506, 508, 510 and 512, Col. 6 Lines 48-67, Col. 7 Lines 1-32). 

Therefore, Freeman teaches and suggests the argued 

limitations, i.e., "determining in the lower power mode whether 

the acoustic input includes a specific word or phrase that, when 

spoken, indicates that a voice interface of the device is to be 

engaged for provision of subsequent input". 

Mozer teaches a device 100 comprises a speech recognizer 

101 (Mozer, Figure lA), wherein the speech recognizer 101 

includes multiple stages recognizers, e.g., stage 1 and stage 2 

(Mozer, Figure lB) configured to listen for acoustic input 

signals. Stage 1 recognizer is a speech recognition that is at a 

low power mode and always-on for recognizing keywords that are 

picked up from the acoustic input signals in the surrounding and 
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providing subsequent steps (Mozer, Figures 4, 6, pp [32]-[33], 

[ 66]) . 

Therefore, Mozer teaches and suggests the argued 

limitations, i.e., "determining in the lower power mode whether 

the acoustic input includes a specific word or phrase that, when 

spoken, indicates that a voice interface of the device is to be 

engaged for provision of subsequent input". 

As such, Freeman, in combination of Mozer, teach and 

suggest the argued features/limitations above, i.e., 

"determining in the lower power mode whether the acoustic input 

includes a specific word or phrase that, when spoken, indicates 

that a voice interface of the device is to be engaged for 

provision of subsequent input". 

B. With respect to arguments to independent claim 15: 

With respect to the arguments that no combination of 

Freeman and Mozer would have taught or suggested "determining, 

while in the low power mode, whether at least one first word or 

phrase of the recognized at least one word or phrase matches 

a trigger word or phrase" and "in response to determining that 

the at least one first word or phrase matches the trigger word 

or phrase" "requesting, via a network while in the low power 

mode, that at least one server perform recognition on at least a 

portion of the acoustic input to determine whether the acoustic 

input includes one or more voice commands." 
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teaches: "determining, while in the low power mode, whether at 

least one first word or phrase of the recognized at least one 

word or phrase matches a trigger word or phrase" (Freeman, 

Figure 5, boxes 504, 506, 508, 510, Col. 6 Lines 50-67, Col. 7 

Lines 1-10; Figure 2, voice to command analyzer 216 receives 

audio inputs to compare if matches with stored commands 220; 

Figure 6, boxes 602-608). Thus Freeman discloses and teaches the 

limitation, i.e., determining, while in the low power 

mode, whether at least one first word or phrase of the 

recognized at least one word or phrase matches a trigger word or 

phrase. 

Mozer teaches a device comprises a speech recognizer with 

multiple stage recognizers, e.g., stage 1 (low power stage) and 

stage 2 (higher power stage), that receives acoustic input 

signals where the stage 1 recognizer at the low power level 

makes a determination of the acoustic input signals comprising 

any keywords compared to the stored keywords from the data store 

206 (Mozer, Figure 2, stage 1, pp [34]- [35]). When stage 1 

recognizer identifies a keyword match (Figure 4), it activates 

stage 2 recognizer to use a more accurate speech recognition 

algorithm to recognize and analyze the acoustic input signals, 

wherein the stage 2 recognizer can be a server (Figure lB, pp 

[31]). Therefore, Mozer teaches and discloses the argued 
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recognized at least one word or phrase matches a trigger word or 

phrase" and "in response to determining that the at least one 

first word or phrase matches the trigger word or phrase" 

"requesting, via a network while in the low power mode, that 

at least one server perform recognition on at least a portion of 

the acoustic input to determine whether the acoustic input 

includes one or more voice commands." 

As such, the combination of Freeman and Mozer teach and 

suggest the argued limitations above. 

B. With respect to arguments to independent claim 21: 

i. Freeman and Mozer do not describe "in response to 

determining that the at least one first word or phrase matches 

the trigger word or phrase, request that at least one server 

perform recognition." 

The examiner respectfully disagrees because Mozer teaches a 

device comprises a speech recognizer with multiple stage 

recognizers, e.g., stage 1 (low power stage) and stage 2 (higher 

power stage), that receives acoustic input signals where the 

stage 1 recognizer at the low power level makes a determination 

of the acoustic input signals comprising any keywords compared 

to the stored keywords from the data store 206 (Mozer, Figure 2, 

stage 1, pp [34]-[35]). When stage 1 recognizer identifies a 
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keyword match (Figure 4), it activates stage 2 recognizer to use 

a more accurate speech recognition algorithm to recognize and 

analyze the acoustic input signals, wherein the stage 2 

recognizer can be a server (Figure lB, pp [31]). Therefore, 

Mozer teaches and discloses the argued limitations, i.e., "in 

response to determining that the at least one first word or 

phrase matches the trigger word or phrase, request that at least 

one server perform recognition." 

ii. Freeman and Mozer fail to describe "in response to 

receiving an indication from the at least one server that the 

acoustic input includes at least one voice command, respond to 

at least one voice command in the acoustic input recognized by 

the at least one server." 

The examiner respectfully disagrees because Mozer teaches 

after stage 1 recognizer recognizes a keyword and triggers stage 

2 recognizer (also acts as a server) for recognizing further 

specific information then stage 2 recognizer outputs a response 

based on the ranked specific information (Mozer, Figure lB, pp 

[56]: stage 2 can be a server; Figure 4, pp [54]; Figures 5, 6, 

pp [56]-[59]). Thus Mozer teaches and suggests "in response to 

receiving an indication from the at least one server that the 

acoustic input includes at least one voice command, respond to 

at least one voice command in the acoustic input recognized by 

the at least one server". 
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As such, the argued features/limitations were written such 

that they read upon Freeman and Mozer as discussed above. 

Claim Rejections - 35 USC§ 103 

3. In the event the determination of the status of the application as 

subject to AIA 35 U.S.C. 102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 

and 103) is incorrect, any correction of the statutory basis for the 

rejection will not be considered a new ground of rejection if the prior art 

relied upon, and the rationale supporting the rejection, would be the same 

under either status. 

4. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms 

the basis for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not 
identically disclosed or described as set forth in section 102, 
if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by 
the manner in which the invention was made. 

5. This application currently names joint inventors. In considering 

patentability of the claims under pre-AIA 35 U.S.C. 103(a), the examiner 

presumes that the subject matter of the various claims was commonly owned at 

the time any inventions covered therein were made absent any evidence to the 

contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point 

out the inventor and invention dates of each claim that was not commonly 

owned at the time a later invention was made in order for the examiner to 

consider the applicability of pre-AIA 35 U.S.C. 103(c) and potential pre-AIA 

35 U.S.C. 102(e), (f) or (g) prior art under pre-AIA 35 U.S.C. 103(a). 
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6. Claims 1-12, 15-19 and 21 are rejected under pre-AIA 35 

U.S.C. 103(a) as being unpatentable over Freeman et al. (U.S. 

Patent No. 8,977,255) and further in view of Mozer (U.S. Patent 

Publication No. 20103/0080167). 

Regarding claim 1, (Currently Amended) Freeman teaches a 

device configured to operate in a lower power mode and a higher 

power mode, the device (Freeman, the Abstract, Figure 1), 

comprising: 

at least one input configured to receive acoustic input 

from an environment of the device while the device is operating 

in a lower power mode (Freeman, Figure 3, voice input, Figure 5, 

box 504); and 

at least one processor configured to perform at least one 

processing stage on the acoustic input (Freeman, Figure 4, box 

408; Figure 5, boxes 504, 508, 510, 512); 

determining in the lower power mode whether the acoustic 

input includes a specific word or phrase that, when spoken, 

indicates that a voice interface of the device is to be engaged 

for provision of subsequent input, wherein the determining 

comprises (Freeman, Figure 4, boxes 408, 410, Col. 6 Lines 10-

47; Figure 5, boxes 506, 508, 510 and 512, Col. 6 Lines 48-67, 

Col. 7 Lines 1-32). 

Petitioner Exhibit 1004, Page 840 of 1052



Application/Control Number:15/238,238 
Art Unit:2644 

PagelO 

performing automatic speech recognition (ASR), while in the 

lower power mode, to recognize at least one word or phrase in 

the acoustic input (Freemanr Figure 2r voice-to-command analyzer 

216r Figure 3r Col. 5 Lines 13-67r Col. 6 Lines 1-10; Figure 4r 

Boxes 402r 404r 406r408; Figure 5r Boxes 504r 506r 508r 510: a 

portable electronic device in a low power mode performing audio 

pickup to recognize a command from the audio/voice input); 

determining, while in the lower power mode, whether at 

least one first word or phrase of the recognized at least one 

word or phrase matches the specific word or phrase (Freemanr 

Figure 4r Boxes 402r 404r 406r 408: receiving audio inputr 

determining whether the audio input pertains to at least one of 

the commands in a command set); 

in response to determining, that the acoustic input 

includes the specific word or phrase (Freemanr Figure 4r Boxes 

402r 404r 406r 408r Col. 6 Lines 10-47: receiving audio inputr 

determining whether the audio input pertains to at least one of 

the commands in a command set; Figure 5r boxes 506r 508r 510 and 

512 r Col. 6 Lines 48-67 r Col. 7 Lines 1-32). 

Freeman does not teach "requesting, via a network while in 

the lower power mode, that at least one server perform 

recognition on at least a portion of the acoustic input to 
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determine whether the acoustic input includes at least one voice 

command, wherein the device is configured to respond to 

voice commands recognized by the at least one server". 

Mozer teaches "requesting, via a network while in the lower 

power mode, that at least one server perform recognition on 

at least a portion of the acoustic input to determine whether 

the acoustic input includes at least one voice command" (Mozerr 

Figure lBr pp [31]-[39]; Figure 2r pp [41]-[44]; Figure 3; 

Figures 4r 5r 6 and Br pp [55]-[56]: a speech recognizer device 

receives acoustic input signal to process the acoustic input 

signal at stage 1 (lower power mode) listening for trigger words 

or phrases such as travelr purchasesr entertainmentr researchr 

foodr or electronicsr stage 2 recognizer uses more accurate 

speech recognition algorithm to perform the speech recognition; 

Stage 2 recognizer (over a network device or a server) may use 

large-vocabulary continuous speech recognition (LVCSR) 

techniques to describe the language of a specific topic 

(language model) and converts the acoustic input signal into a 

probable word trellis that is then accurately parsed using a 

statistical parser to extract meaning); and "the device is 

configured to respond to voice commands recognized by the at 

least one server" (Mozerr pp [36]: after stage 2 recognizer 

perform the large-vocabulary continuous speech recognition 
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(LVCSR) techniques to describe the language of a specific topic 

(language model) and converts the acoustic input signal into a 

probable word trellis that is then accurately parsed using a 

statistical parser to extract meaningr stage 1 or stage 2 

recognizers may decide to save information from previous 

discussions to better classifyr solve problems and assist). 

Therefore, it would have been obvious to a person of 

ordinary skill in the art before the invention was made to 

modify Freeman by incorporating teachings of Mozer, system and 

method for speech recognition wherein the speech queries and 

commands are recognized from the acoustic input signals by 

multi-staged process and one of the multi-staged process could 

be done via a different remote device such as a server, thus 

providing improvement accuracy for the speech recognizing 

process of acoustic input signals. 

Regarding claim 15, (Currently Amended) Freeman teaches at 

least one non-transitory computer readable medium storing 

instructions that, when executed on at least one processor, 

perform a method of monitoring an acoustic environment of a 

device to receive acoustic input from the environment of the 

device while the device is operating in a low power mode 

(Freemanr the Abstractr Figure lr Col. 1 Lines 60-65), the 

method comprising: 
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performing, at least one processing stage on the acoustic 

input (Freemanr Figure 4r box 408; Figure 5r boxes 504r 508r 

510r 512); 

performing automatic speech recognition (ASR), while in the 

low power mode, to recognize at least one word or phrase in the 

acoustic input (Freemanr Figure 2r voice-to-command analyzer 

216r Figure 3r Col. 5 Lines 13-67r Col. 6 Lines 1-10; Figure 4r 

Boxes 402r 404r 406r408; Figure 5r Boxes 504r 506r 508r 510: a 

portable electronic device in a low power mode performing audio 

pickup to recognize a command from the audio/voice input); 

determining, while in the low power mode, whether at least 

one first word or phrase of the recognized at least one word or 

phrase matches a trigger word or phrase (Freemanr Figure 4r 

Boxes 402r 404r 406r 408: receiving audio inputr determining 

whether the audio input pertains to at least one of the commands 

in a command set). 

Freeman does not teach "requesting, via a network while in 

the low power mode, that at least one server perform recognition 

on at least a portion of the acoustic input to determine whether 

the acoustic input includes one or more voice command" and 

"responding to at least one voice command recognized by the at 

least one server". 
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Mozer teaches "requesting, via a network while in the low 

power mode, that at least one server perform recognition on at 

least a portion of the acoustic input to determine whether the 

acoustic input includes one or more voice command" (Mozerr 

Figure lBr pp [31]-[39]; Figure 2r pp [41]-[44]; Figure 3; 

Figures 4r 5r 6 and Br pp [55]-[56]: a speech recognizer device 

receives acoustic input signal to process the acoustic input 

signal at stage 1 (lower power mode) listening for trigger words 

or phrases such as travelr purchasesr entertainmentr researchr 

foodr or electronicsr stage 2 recognizer uses more accurate 

speech recognition algorithm to perform the speech recognition; 

Stage 2 recognizer (over a network device or a server) may use 

large-vocabulary continuous speech recognition (LVCSR) 

techniques to describe the language of a specific topic 

(language model) and converts the acoustic input signal into a 

probable word trellis that is then accurately parsed using a 

statistical parser to extract meaning); and "responding to at 

least one voice command recognized by the at least one server" 

(Mozerr pp [36]: after stage 2 recognizer perform the large-

vocabulary continuous speech recognition (LVCSR) techniques to 

describe the language of a specific topic (language model) and 

converts the acoustic input signal into a probable word trellis 

that is then accurately parsed using a statistical parser to 

extract meaningr stage 1 or stage 2 recognizers may decide to 
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save information from previous discussions to better classifyr 

solve problems and assist). 

Therefore, it would have been obvious to a person of 

ordinary skill in the art before the invention was made to 

modify Freeman by incorporating teachings of Mozer, system and 

method for speech recognition wherein the speech queries and 

commands are recognized from the acoustic input signals by 

multi-staged process and one of the multi-staged process could 

be done via a different remote device such as a server, thus 

providing improvement accuracy for the speech recognizing 

process of acoustic input signals. 

Regarding claim 21, (Currently Amended) Freeman teaches a 

device (Freemanr the Abstractr Figure 1), comprising: 

at least one input configured to receive acoustic input 

from an environment of the device while the device is operating 

in the low power mode (Freemanr Figure 3r voice inputr Figure 5r 

box 504); and 

at least one processor configured to (Freemanr Figure 4r 

box 408; Figure 5r boxes 504r 50Br 510r 512): 

performing automatic speech recognition (ASR), while in the 

low power mode, to recognize at least one word or phrase in the 
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acoustic input (Freemanr Figure 2r voice-to-command analyzer 

216r Figure 3r Col. 5 Lines 13-67r Col. 6 Lines 1-10; Figure 4r 

Boxes 402r 404r 406r408; Figure 5r Boxes 504r 506r 50Br 510: a 

portable electronic device in a low power mode performing audio 

pickup to recognize a command from the audio/voice input); 

determining, while in the low power mode, whether at least 

one first word or phrase of the recognized at least one word or 

phrase matches a trigger word or phrase (Freemanr Figure 4r 

Boxes 402r 404r 406r 408: receiving audio inputr determining 

whether the audio input pertains to at least one of the commands 

in a command set). 

Freeman does not teach "in response to determining that the 

at least one first word or phrase matches the trigger word 

or phrase, request that at least one server perform recognition 

on at least a portion of the acoustic input to determine whether 

the acoustic input includes at least one or more voice commands" 

and "in response to receiving an indication from the at least 

one server that the acoustic input includes at least one voice 

command, perform at least one task to carry out the at least one 

voice command in the acoustic input recognized by the at least 

one server". 
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Mozer teaches "in response to determining that the at least 

one first word or phrase matches the trigger word or phrase, 

request that at least one server perform recognition on at least 

a portion of the acoustic input to determine whether the 

acoustic input includes at least one or more voice commands" 

(Mozerr Figure lBr pp [31]-[39]; Figure 2r pp [41]-[44]; Figure 

3; Figures 4r 5r 6 and Br pp [55]-[56]: a speech recognizer 

device receives acoustic input signal to process the acoustic 

input signal at stage 1 (lower power mode) listening for trigger 

words or phrases such as travelr purchasesr entertainmentr 

researchr foodr or electronicsr stage 2 recognizer uses more 

accurate speech recognition algorithm to perform the speech 

recognition; Stage 2 recognizer (over a network device or a 

server) may use large-vocabulary continuous speech recognition 

(LVCSR) techniques to describe the language of a specific topic 

(language model) and converts the acoustic input signal into a 

probable word trellis that is then accurately parsed using a 

statistical parser to extract meaning); and "in response to 

receiving an indication from the at least one server that the 

acoustic input includes at least one voice command, perform at 

least one task to carry out the at least one voice command in 

the acoustic input recognized by the at least one server" 

(Mozerr pp [36]: after stage 2 recognizer perform the large-

vocabulary continuous speech recognition (LVCSR) techniques to 
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describe the language of a specific topic (language model) and 

converts the acoustic input signal into a probable word trellis 

that is then accurately parsed using a statistical parser to 

extract meaningr stage 1 or stage 2 recognizers may decide to 

save information from previous discussions to better classifyr 

solve problems and assist). 

Therefore, it would have been obvious to a person of 

ordinary skill in the art before the invention was made to 

modify Freeman by incorporating teachings of Mozer, system and 

method for speech recognition wherein the speech queries and 

commands are recognized from the acoustic input signals by 

multi-staged process and one of the multi-staged process could 

be done via a different remote device such as a server, thus 

providing improvement accuracy for the speech recognizing 

process of acoustic input signals. 

Regarding claim 2, (Previously Presented) Freeman, as 

modified by Mozer, teaches the device of claim 1, wherein the at 

least one processor comprises a first processor configured to 

perform at least one first processing stage and a second 

processor configured to perform at least one second processing 

stage (Freemanr Figure 4r box 408; Figure 5r boxes 504r 50Br 

510r 512; and Mozerr Figure lBr Paragraph(s) [31]-[32Jr [36]). 
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modified by Mozer, teaches the device of claim 2, wherein the 

first processor is configured to perform at least one first 

processing stage prior to the second processor being engaged to 

perform at least one second processing stage (Freemanr Figure 4r 

box 408; Figure 5r boxes 504r 50Br 510r 512; and Mozerr Figure 

lBr Paragraph(s) [31]-[32Jr [36]). 

Regarding claim 4, ( Previously Presented) Freeman, as 

modified by Mozer, teaches the device of claim 3, wherein the 

first processor is a digital signal processor configured to 

operate at a lower power than the second processor (Mozerr 

Figure lBr Paragraph(s) [31]-[32Jr [36]). 

Regarding claim 5, (Previously Presented) Freeman, as 

modified by Mozer, teaches the device of claim 4, wherein the 

first processor is configured to perform at least one voice 

activity detection processing stage including spectral analysis 

on the acoustic input to evaluate whether the spectrum of the 

acoustic input is indicative of voice activity, periodicity 

analysis to evaluate whether the signal periodicity is 

indicative of voice activity and/or phone loop analysis to 

evaluate whether the acoustic input includes speech (Freemanr 

Col. 4 Lines 45-62r Col. 5 Lines 13-33). 
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Regarding claim 6, (Currently Amended) Freeman, as modified 

by Mozer, teaches the device of claim 4, wherein the first 

processor is configured to perform the ASR at least in part by 

performing limited vocabulary automatic speech recognition on 

the acoustic input determining whether the acoustic input 

includes a word or phrase from a limited set, the limited set 

including the specific word or phrase (Mozerr Paragraph(s) [33]; 

Figure lBr pp [31]-[39]; Figure 2r pp [41]-[44]; Figure 3; 

Figures 4r 5r 6 and Br pp [55]-[56]). 

Regarding claim 7, (Currently Amended) Freeman, as modified 

by Mozer, teaches the device of claim 4, wherein the second 

processor is configured to perform the ASR on the acoustic 

input, at least one classification processing stage and/or at 

least one natural language processing stage to understand the 

meaning of the voice command (Mozerr Paragraph(s) [36]). 

Regarding claim 8, (Currently Amended) Freeman, as modified 

by Mozer, teaches the device of claim 7, wherein the second 

processor is configured to perform the ASR at least in part by 

performing limited vocabulary automatic speech recognition on 

the acoustic input to determining whether the acoustic input 

includes a word or phrase from a limited set, the limited set 

including the specific word or phrase (Mozerr Paragraph(s) [33]; 
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Figures 4r 5r 6 and Br pp [55]-[56]). 

Regarding claim 9, (Previously Presented) Freeman, as 

Page21 

modified by Mozer, teaches the device of claim 7, wherein the 

device is further configured to provide, prior to activating the 

second processor or turning on a display of the device, at least 

one indication to the user to confirm that the acoustic input 

was received and is being processed (Mozerr Paragraph(s) [26]-

[28Jr [46]-[47]). 

Regarding claim 10, (Currently Amended) Freeman, as 

modified by Mozer, teaches the mobile device of claim 3, wherein 

the device is further configured to transition to the higher 

power mode to respond to the voice command when either the at 

least one first processing stage or the at least one second 

processing stage determines that the acoustic input includes a 

voice command (Freemanr Figure 5r boxes 512). 

Regarding claim 11, (Currently Amended) Freeman, as 

modified by Mozer, teaches the device of claim 1, wherein at 

least one task specified by the voice command is performed with 

the device remaining in the lower power mode, and wherein the 

specific word or phrase, when detected, is sufficient to engage 

the speech interface of the device (Mozerr Paragraph(s) [65]-
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[ 66]: specific words such as "vacation" r "travel" r etc. ; Mozer r 

Paragraph(s) [33]; Figure lBr pp [31]-[39]; Figure 2r pp [41]­

[44]; Figure 3; Figures 4r 5r 6 and Br pp [55]-[56]). 

Regarding claim 12, ( Previously Presented) Freeman, as 

modified by Mozer, teaches the device of claim 1, wherein the 

device is further configured to perform one or more default 

actions when a specific task could not be ascertained from the 

acoustic input (Freemanr Figure 5r box 506). 

Regarding claim 16, (Original) Freeman, as modified by 

Mozer, teaches the at least one non-transitory computer readable 

medium of claim 16, wherein the first processor is configured to 

perform at least one first processing stage prior to the second 

processor being engaged to perform at least one second 

processing stage (Mozerr Figure lBr Paragraph(s) [31]-[33Jr 

[36]). 

Regarding claim 1 7, (Currently Amended) Freeman, as 

modified by Mozer, teaches the at least one non-transitory 

computer readable medium of claim 15, further comprising 

performing limited vocabulary automatic speech recognition on 

the acoustic input to determining whether the at least one first 

word or phrase matches the trigger word or phrase (Mozerr 
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Paragraph(s) [33]; Figure lB, pp [31]-[39]; Figure 2, pp [41]­

[44]; Figure 3; Figures 4, 5, 6 and 8, pp [55]-[56]). 

Regarding claim 18, (Original) Freeman, as modified by 

Mozer, teaches the at least one non-transitory computer readable 

medium of claim 15, further comprising providing, while in the 

low power mode, at least one indication to the user to confirm 

that the acoustic input was received and is being processed 

(Freeman, Figure 5, boxes 504, 506,508). 

Regarding claim 19, (Currently Amended) Freeman, as 

modified by Mozer, teaches the at least one non-transitory 

computer readable medium of claim 15, wherein responding to the 

at least one voice command comprising at least one task 

specified by the voice command with the device remaining in the 

low power mode (Freeman, Figure 5, boxes 506, 508, 510). 

8. Claims 13, 14 and 20 are rejected under pre-AIA 35 U.S.C. 

103(a) as being unpatentable over Freeman et al. (U.S. Patent 

No. 8,977,255), further in views of Mozer (U.S. Patent 

Publication No. 20103/0080167) and LeBeau et al. (U.S. Patent 

Publication No. 2012/0034904). 
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modified by Mozer, does not teach the device of claim 3, wherein 

performing the at least one first processing stage comprises 

evaluating at least one contextual cue selected from a group 

consisting of: time of day, motion of the device, location of 

the mobile device, an occurrence of an event on the device, 

recent activity on the mobile device, and state of a battery 

powering the device. 

LeBeau teaches "performing the at least one first 

processing stage comprises evaluating at least one contextual 

cue selected from a group consisting of: time of day, motion of 

the mobile device, location of the device, an occurrence of an 

event on the device, recent activity on the device, and state of 

a battery powering the device." (LeBeaur Figure lBr 140r 

Paragraph (s) [41]-[43]). 

Therefore, it would have been obvious to a person of 

ordinary skill in the art before the invention was made to 

modify Freeman and Mozer, by incorporating teachings of LeBeau, 

system and method for monitoring ambient sounds for voice input 

of mobile device with further advantage of consideration of the 

context associated with the mobile device such as current 

location of the device, date and time, schedule, power source, 

etc., thus providing an improvement in recognizing of ambient 
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intelligent determination the device context associated with the 

device rather waiting for explicit direction from the user of 

the device for beginning monitoring for the voice input from the 

ambient sounds. 

Regarding claim 14, (Previously Presented) Freeman, as 

modified by Mozer, does not teach the device of claim 3, wherein 

performing the at least one second processing stage comprises 

evaluating at least one contextual cue selected from a group 

consisting of: time of day, motion of the device, location of 

the device, an occurrence of an event on the device, recent 

activity on the device, and state of a battery powering the 

device. 

LeBeau teaches "performing the at least one first 

processing stage comprises evaluating at least one contextual 

cue selected from a group consisting of: time of day, motion of 

the device, location of the device, an occurrence of an event on 

the device, recent activity on the device, and state of a 

battery powering the device." (LeBeaur Figure lBr 140r 

Paragraph (s) [41]-[43]). 

Therefore, it would have been obvious to a person of 

ordinary skill in the art before the invention was made to 
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modify Freeman and Mozer, by incorporating teachings of LeBeau, 

system and method for monitoring ambient sounds for voice input 

of mobile device with further advantage of consideration of the 

context associated with the mobile device such as current 

location of the device, date and time, schedule, power source, 

etc., thus providing an improvement in recognizing of ambient 

sounds for voice input around the device with automatic and 

intelligent determination the device context associated with the 

device rather waiting for explicit direction from the user of 

the device for beginning monitoring for the voice input from the 

ambient sounds. 

Regarding claim 20, (Previously Presented) Freeman, as 

modified by Mozer, does not teach the at least one non­

transitory computer readable medium of claim 15, further 

comprising evaluating, while in the low power mode, at least one 

contextual cue selected from a group consisting of: time of day, 

motion of the device, location of the device, an occurrence of 

an event on the device, recent activity on the device, and state 

of a battery powering the device. 

LeBeau teaches "performing the at least one first 

processing stage comprises evaluating at least one contextual 

cue selected from a group consisting of: time of day, motion of 

the device, location of the device, an occurrence of an event on 
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the device, recent activity on the device, and state of a 

battery powering the device." (LeBeaur Figure lBr 140r 

Paragraph (s) [41]-[43]). 

Therefore, it would have been obvious to a person of 

ordinary skill in the art before the invention was made to 

Page27 

modify Freeman and Mozer, by incorporating teachings of LeBeau, 

system and method for monitoring ambient sounds for voice input 

of mobile device with further advantage of consideration of the 

context associated with the mobile device such as current 

location of the device, date and time, schedule, power source, 

etc., thus providing an improvement in recognizing of ambient 

sounds for voice input around the device with automatic and 

intelligent determination the device context associated with the 

device rather waiting for explicit direction from the user of 

the device for beginning monitoring for the voice input from the 

ambient sounds. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of 

rejection presented in this Office action. Accordingly, THIS 

ACTION IS MADE FINAL. See MPEP § 706.07(a) Applicant is 

reminded of the extension of time policy as set forth in 37 

C FR 1 . 1 3 6 ( a ) . 

Petitioner Exhibit 1004, Page 858 of 1052



Application/Control Number:15/238,238 
Art Unit:2644 

Page28 

A shortened statutory period for reply to this final action 

is set to expire THREE MONTHS from the mailing date of this 

action. In the event a first reply is filed within TWO MONTHS 

of the mailing date of this final action and the advisory action 

is not mailed until after the end of the THREE-MONTH shortened 

statutory period, then the shortened statutory period will 

expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated 

from the mailing date of the advisory action. In no event, 

however, will the statutory period for reply expire later than 

SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier 

communications from the examiner should be directed to HUY CHO 

whose telephone number is (571)270-1108. 

normally be reached on M-F 8AM-5PM. 

The examiner can 

Examiner interviews are available via telephone, in-person, 

and video conferencing using a USPTO supplied web-based 

collaboration tool. To schedule an interview, applicant is 

encouraged to use the USPTO Automated Interview Request (AIR) at 

http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are 

unsuccessful, the examiner's supervisor, KATHY WANG-HURST can be 

reached on (571)270-5371. The fax phone number for the 
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organization where this application or proceeding is assigned is 

571-273-8300. 

Information regarding the status of an application may be 

obtained from the Patent Application Information Retrieval 

(PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status 

information for unpublished applications is available through 

Private PAIR only. For more information about the PAIR system, 

see http://pair-direct.uspto.gov. Should you have questions on 

access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or 

access to the automated information system, call 800-786-9199 

(IN USA OR CANADA) or 571-272-1000. 

/HUY CHO/ 
Primary Examiner, Art Unit 2644 
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Receipt date: 03/06/2020 15/238,238 - GAU: 264~ 

APPLICATION NO.: 15/238,238 ATTY. DOCKET NO.: N0484.71090US04 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: August 16, 2016 CONFIRMATION NO.: 5864 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: William F. Ganong 

GROUP ART UNIT: 2644 EXAMINER: H. C. Ho 
Sheet I 1 I of I 2 

U.S. PATENT DOCUMENTS 

lJ.S. Patent Document Date of Publication or Issue Examiner's Cite Name of Patentee or Applicant of Cited 
Initials# No. Kind Document 

of Cited Document 
Number 

Code MM-DD-YYYY 

6,006,175 A Holzrichter 12-21-1999 

6,859,776 Bl Cohen et al. 02-22-2005 

9,087,520 Bl Salvador 07-21-2015 

9,558,749 Bl Secker-Walker et al. 01-31-2017 

9,747,899 B2 Pogue et al. 08-29-2017 

10,332,525 B2 Secker-Walker et al. 06-25-2019 

2012-0281885 Al Syrdal et al. 11-08-2012 

2014-0039888 Al Taubman et al. 02-06-2014 

2014-0163978 Al Basye et al. 06-12-2014 

2015-0006176 Al Pogue et al. 01-01-2015 

2015-0053779 Al Adamek et al. 02-26-2015 

2016-0078869 Al Syrdal et al. 03-17-2016 

2019-0073999 Al Premont et al. 03-07-2019 

2019-0287526 Al Ren et al. 09-19-2019 

2019-0311715 Al Pfeffinger et al. 10-10-2019 

2019-0355365 Al Kim et al. 11-21-2019 

FOREIGN PATENT DOCUMENTS 

Foreign Patent Document Date of 
Examiner's Cite Name of Patentee or Applicant of Cited Publication of Translation 
Initials# No. Office/ 

Number 
Kind Document Cited Document (YIN) 

Country Code MM-DD-YYYY 

-

OTHER ART- NON PATENT LITERATURE DOCUMENTS 

Examiner's Cite 
Include name of the author (in CAPITAL LETTERS), title of the article ( when appropriate), title of the 

Translation 
Initials# No 

item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), 
(YIN) 

publisher, city and/or country where published. 
International Preliminary Report on Patentability for International Application No. 
PCT/CN2016/105343 mailed May 23, 2019 (N0484.71177WO00). 

EXAMINER: DATE CONSIDERED: 

/HUY C HO/ 
03/06/2020 

# EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not considered. 
Include copy of this form with next communication to Applicant. 

7977632.1 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /H.C.H/ 
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Receipt date: 03/06/2020 15/238,238 - GAU: 264~ 

APPLICATION NO.: 15/238,238 ATTY. DOCKET NO.: N0484.71090US04 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: August 16, 2016 CONFIRMATION NO.: 5864 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: William F. Ganong 

GROUP ART UNIT: 2644 EXAMINER: H. C. Ho 
Sheet I 2 I of I 2 

[NOTE - No copies of U.S. patents, published U.S. patent applications, or pending, unpublished patent applications stored in the USPTO's Image File Wrapper (IFW) system, 
are included. See 37 CFR § 1.98 and 1287OG163. Copies of all other patent(s), publication(s), unpublished, pending U.S. patent applications, or other information listed are 
provided as required by 37 CFR § 1.98 unless 1) such copies were provided in an IDS in an earlier application that complies with 37 CFR § 1.98, and 2) the earlier application is 
relied upon for an earlier filing date under 35 U.S.C. § 120.] 

EXAMINER: 

/HUY CHO/ 

DATE CONSIDERED: 

03/06/2020 

# EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not considered. 
Include copy of this form with next communication to Applicant. 

7977632.1 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /H.C.H/ 
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Search Notes 

CPC - Searched* 

Symbol 

Application/Control No. 

15/238,238 

Examiner 

HUYC HO 

G10L 15/20; G10L 15/22; G10L 15/24; G10L 15/25; G10L2015/223; 
G10L2015/226; H04M2250/74; H04W52/0251; H04W52/0254. 

CPC Combination Sets - Searched* 

Symbol 

US Classification - Searched* 

Class Subclass 

379 88.01 

Applicant(s)/Patent Under Reexamination 

Ganong et al. 

Art Unit 

2644 

Date Examiner 

4/20/2017 HH 

Date Examiner 

Date Examiner 

4/20/2017 HH 

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of 
the search. 

Search Notes 

Search Notes Date Examiner 

EAST Database Search 4/20/2017 HH 
Inventor Search 4/20/2017 HH 
Search update 1/10/2018 HH 
Search update 8/20/2018 HH 
Search update 02/24/2019 HH 
Search update 08/13/2019 HH 
Search update 02/18/2020 HH 
Search update 03/04/2020 HH 

/HUY CHO/ 
Primary Examiner.Art Unit 2644 

U.S. Patent and Trademark Office 
Page 1 of 2 

Part of Paper No.: 20200304 
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Search Notes 

Interference Search 

Application/Control No. 

15/238,238 

Examiner 

HUYC HO 

US Class/CPC US Subclass/CPC Group 
Symbol 

379 88.02 

704 246-255 

/HUY CHO/ 
Primary Examiner.Art Unit 2644 

U.S. Patent and Trademark Office 
Page 2 of 2 

Applicant(s)/Patent Under Reexamination 

Ganong et al. 

Art Unit 

2644 

Date Examiner 

4/20/2017 HH 

4/20/2017 HH 

Part of Paper No.: 20200304 
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PATENT COOPERATION TREATY 

ADVANCE E-MAIL 

PCT 
NOTIFICATION CONCERNING 

TRANSMITTAL OF COPY OF INTERNATIONAL 
PRELIMINARY REPORT ON PATENTABILITY 
(CHAPTER I OF THE PA TENT COOPERATION 

TREATY) 
(PCT Rule 44bis.1(c)) 

Date of mailing (day/month/year) 

23 August 2018 (23.08.2018) 

Applicant's or agent's file reference 

N0484.71176 

From the INTERNATIONAL BUREAU 

To: 

JOHANNES, Marc, S. 
Wolf, Greenfield & sacks, P.C. 
600 Atlantic Avenue 
Boston, MA 02210-2206 
ETATS-UNIS D'AMERIQUE 

IMPORTANT NOTICE 

PCT /US2016/017317 

International application No. International filing date (day/month/year) Priority date (day/month/year) 

PCT/US2016/017317 10 February 2016 (10.02.2016) 

Applicant 
NUANCE COMMUNICATIONS, INC. 

The Inlerm1Lional Bureau lransmils herewilh a copy of Lhe inlernalional preliminary reporl on palenlabilily (Chapler I of Lhe Palenl 
Cooperation Treaty) 

The International Bureau of WIPO 
34, chemin des Colombettes 

1211 Geneva 20, Switzerland 

Facsimile No. +41 22 338 82 70 

Form PCT/lB/326 (January 2004) 

Authorized officer 

Agnes Wittmann-Regis 

e-mail: pct.team6@wipo.int 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 

(Chapter I of the Patent Cooperation Treaty) 

(PCT Rule 44bis) 

Applimnt' s or agent's file reference FOR FURTHER ACTION Sec item 4 below 
N0484. 71176 

International application No. International filing date ( day/month/year) I Priority date (day/month/year) 
PCT/US2016/017317 10 February 2016 (10.02.2016) 

International Patent Classification (8th edition unless older edition indicated) 
See relevant information in Form PCT/ISA/237 

Applicant 
NUANCE COMMUNICATIONS, INC. 

1. This international preliminary report on patentability (Chapter I) is issued by the International Bureau on behalf of the 
International Searching Authority under Rule 44 bis.l(a). 

2. This REPORT consisls of a lolal of 6 sheels, including Lhis cover sheel. 

In the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a 
reference to the international preliminary report on patentability (Chapter I) instead. 

3. This report contains indications relating to the following items: 

~ Dox No. I 

□ Box No. II 

□ Box No. III 

□ Box No. IV 

~ Dox No. V 

□ Box No. VI 

□ Rox No. VTT 

□ Box No. VIII 

Dasis of the report 

Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Certain documents cited 

C:ertain defects in the international application 

Certain observations on the international application 

4. 'lhe lnternational Bureau will communicate this report to designated Offices in accordance with l:Zules 44bis.3(c) and 93bis.l 
but not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from 
the priority date (Rule 44bis .2). 

Date of issuance of this report 
14 August 2018 (14.08.2018) 

The International Bureau of WIPO 
Authorized officer 

34, chcmin des Colombcttcs Agnes Wittmann-Regis 1211 Geneva 20, Swilzerlancl 

Facsimile No. +41 22 338 82 70 e-mail: pct.team6@wipo.int 

Form PCT/IB/373 (January 2004) 
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PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: 

see form PCT/ISA/220 

PCT 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.1) 

Date of mailing 

(day/month/year) see form PCHSA,21 O (second sheet) 

Applicant's or agent's file reference 

see form PCT/ISA/220 
FOR FURTHER ACTION 
See paragraph 2 below 

International application No. 

PCTAJS2016!017317 
International filing date (day/month/year) 

10.02.2016 

International Patent Classification (IPC) or both national classification and IPC 

INV. G10L15!32 ADD. G10L21!0216 

Applicant 

NUANCE COMMUNICATIONS, INC. 

1. This opinion contains indications relating to the following items: 

IZI Box No. I 

□ Box No. II 

Basis of the opinion 

Priority 

Priority date (day/month/year) 

□ Box No. Ill 

□ Box No. IV 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

IZI Box No. V Reasoned statement under Rule 43bis.1 (a)(i) with regard to novelty, inventive step and industrial 
applicability; citations and explanations supporting such statement 

D Box No. VI Certain documents cited 

D Box No. VII Certain defects in the international application 

D Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will usually be considered to be a 
written opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where 
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the 
International Bureau under Rule 66.1 bis(b) that written opinions of this International Searching Authority 
will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to 
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months 
from the date of mailing of Form PCT/lSA,220 or before the expiration of 22 months from the priority date, 
whichever expires later. 

For further options, see Form PCT/lSA,220. 

Name and mailing address of the ISA: 

European Patent Office 

D-80298 Munich 
Tel. +49 89 2399 - 0 
Fax: +49 89 2399 - 4465 

Form PCT/ISA,237 (Cover Sheet) (January 2015) 

Date of completion of 
this opinion 

see form 
PCHSA,210 

Authorized Officer 

Zimmermann, Elko 

Telephone No. +49 89 2399-0 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. I Basis of the opinion 

1. With regard to the language, this opinion has been established on the basis of: 

ISi the international application in the language in which it was filed. 

International application No. 
PCT/US2016!017317 

□ a translation of the international application into , which is the language of a translation furnished for the 
purposes of international search (Rules 12.3(a) and 23.1 (b)). 

2. □ This opinion has been established taking into account the rectification of an obvious mistake authorized 
by or notified to this Authority under Rule 91 (Rule 43bis.1 (a)) 

3. □ With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this 
opinion has been established on the basis of a sequence listing: 

a. □ forming part of the international application as filed: 

□ in the form of an Annex CtST.25 text file. 

□ on paper or in the form of an image file. 

b. □ furnished together with the international application under PCT Rule 13ter.1 (a) for the purposes of 
international search only in the form of an Annex CtST.25 text file. 

c. □ furnished subsequent to the international filing date for the purposes of international search only: 

□ in the form of an Annex CtST.25 text file (Rule 13ter.1 (a)). 

□ on paper or in the form of an image file (Rule 13ter.1 (b) and Administrative Instructions, Section 
713). 

4. □ In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, 
the required statements that the information in the subsequent or additional copies is identical to that 
forming part of the application as filed or does not go beyond the application as filed, as appropriate, were 
furnished. 

5. Additional comments: 

Form PCHSA/237 (January 2015) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 
PCT/US2016!017317 

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 2-17, 19, 20 
No: Claims 1.,_J_a 

Inventive step (IS) Yes: Claims 6, 11, 13, 15 
No: Claims 1-5 7-10 12 14 16-20 

Industrial applicability (IA) Yes: Claims 1-20 
No: Claims 

2. Citations and explanations 

see se~arate sheet 

Form PCHSA/237 (January 2015) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

Re Item V 

International application No. 

PCT/US2016/017317 

Reasoned statement with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1 The subject-matter of claim 1 is not new (Article 33(2) PCT), because EP 1 
511 01 O A 1 discloses a system for detecting a designated wake-up word ("das 
Wort 'ich"', column 6, line 13), the system comprising: 

a plurality of microphones ("Mikrofonanordnung 12" of figure 1, column 5, line 
3) to detect acoustic information from a physical space having a plurality of 
acoustic zones ("Raumrichtungen", see figure 2 and paragraph [0025]); 

at least one processor configured to: 

receive a first acoustic signal representing the acoustic information received 
by the plurality of microphones ("Mikrofonanordnung 12"); 

process ("Optimierungseinheit 1 O" of figure 1, column 7, line 20) the first 
acoustic signal to identify content of the first acoustic signal originating from 
each of the plurality of acoustic zones ("Raumrichtungen"); 

provide a plurality of second acoustic signals ("vorverarbeitete 
Mikrofonsignale", column 6, line 33), each of the plurality of second acoustic 
signals substantially corresponding to the content identified as originating from 
a respective one of the plurality of acoustic zones ("aus unterschiedlichen 
Raumrichtungen", column 6, line 35); and 

performing automatic speech recognition ("Spracherkenner 11" of figure 1, 
column 6, line 24) on each of the plurality of second acoustic signals to 
determine whether the designated wake-up word ("das Wort 'ich"') was spoken 
(see column 6, lines 13-23). 

2 The objection raised against claim 1 is accordingly raised against 
co rrespo ndi ng claim 18. 

3 The features of claims 1 and 2 could serve as basis for a new claim that meets 
the requirements of Articles 33(2) and (3) PCT. 

In order to clarify the difference with respect to the prior art cited above the 
"wake-up word" claimed in claim 1 should be defined more precisely in the 
new claim, for example in view of the last three lines of page 1 and the first 
two lines of page 2, which teach that unless and until the system detects the 
wake-up word, the system assumes that the acoustic input received from the 
environment is not directed or intended for the system and will not process the 
acoustic input further, and once the wake-up word has been detected, the 
system begins recognizing subsequent speech spoken by the user. 

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

International application No. 

PCT/US2016/017317 

Further, the additional steps of claim 2 should be defined more precisely in the 
new claim, for example in view of the last sentence of paragraph [0021], which 
teaches that once a first acoustic zone has been selected, the system 
performs speech recognition on sounds produced from the selected acoustic 
zone whilst excluding sounds produced from other acoustic zones. 

4 Claim 18 could be amended accordingly. 

Form PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPO-April 2005) 
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PTO/AIA/22 (03-13) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid 0MB control number 

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) I Docket Number (Optional) 

NO484.71O9OUSO4 

Application Number 15/238,238-Conf. #5864 I Filed August16,2O16 
For 

METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

Art Unit 2644 I Examiner H.C.Ho 

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above-identified application. 

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below): 

Fee Small Entitt Fee Micro Entity Fee 

G One month (37 CFR 1.17(a)(1 )) $200 $100 $50 $ 200.00 

□ Two months (37 CFR 1.17(a)(2)) $600 $300 $150 $ 

□ Three months (37 CFR 1.17(a)(3)) $1,400 $700 $350 $ 

□ Four months (37 CFR 1.17(a)(4)) $2,200 $1,100 $550 $ 

□ Five months (37 CFR 1.17(a)(5)) $3,000 $1,500 $750 $ 

□ Applicant asserts small entity status. See 37 CFR 1.27. 

□ Applicant certifies micro entity status. See 37 CFR 1.29. 
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously. 

□ A check in the amount of the fee is enclosed. 

~ Payment by credit card. FOFR'l PTO 2038 is allaehed. 

□ The Director has already been authorized to charge fees in this application to a Deposit Account. 

~ The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to 

Deposit Account Number 23/2825 

~ Payment made via EFS-Web. 

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide 
credit card information and authorization on PTO-2038. 

I am the 

□ applicant. 

□ attorney or agent of record. Registration number 

G attorney or agent acting under 37 CFR 1.34. Registration number 72,100 

/David S. Gesner/ Jult 13, 2020 
Signature Date 

David S. Gesner 617.646.8000 
Typed or printed name Telephone Number 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit 
multiple forms if more than one signature is required, see below'. 

D *Total of forms are submitted. 

Certificate of Electronic Filing under 37 C.F.R. § 1.8 
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic filing 
system in accordance with 37 C.F.R. § 1.6(a)(4). 

Dated: July 13, 2020 Electronic Signature for : /Trish McDonald/ 
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PATENT COOPERATION TREATY 

From the INTERNATIONAL SEARCHING AUTHORITY PCT 
To: 

Johannes, Marc S. 

WOLF, GREENFIELD & SACKS, P.C. 

600 Atlantic Avenue 

Boston, Massachusetts 0221 0-2206 

ETATS-UNIS D'AMERIQUE 

NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL SEARCH REPORT AND 

THE WRITTEN OPINION OF THE INTERNATIONAL 
SEARCHING AUTHORITY, OR THE DECLARATION 

(PCT Rule 44.1) 

Date of mailing 
(day/month/year) 

12 May 2016 (12-05-2016) 

Applicant's or agent's file reference 
N0484.71176 FOR FURTHER ACTION See paragraphs 1 and 4 below 

International application No. International filing date 

PCT/US2016/017317 (day/month/year) 
10 February 2016 (10-02-2016) 

Applicant 

NUANCE COMMUNICATIONS, INC. 

The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 

Filing of amendments and statement under Article 19: 
The applicant is entitled, if he so wishes, to amend the claims of the International Application (see Rule 46): 

When? The time limit for filing such amendments is normally two months from the date of transmittal of the 
International Search Report. 

How? Directly to the International Bureau of WIPO, 34 chemin des Colombettes 
1211 Geneva 20, Switzerland, Fascimile No.: (41-22) 338.82.70 

For more detailed instructions, see POT Applicant's Guide, International Phase, paragraphs 9.004 - 9.011. 

The applicant is hereby notified that no international search report will be established and that the declaration under 
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

□ 

□ 

the protest together with the decision thereon has been transmitted to the International Bureau together with any 
applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 
no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Reminders 
The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority 
to the International Bureau. These comments will be made available to the public after international publication. The 
International Bureau will send a copy of such comments to all designated Offices unless an international preliminary 
examination report has been or is to be established. 
Shortly after the expiration of 18 months from the priority date, the international application will be published by the 
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international 
application, or of the priority claim, must reach the International Bureau before the completion of the technical preparations for 
international publication (Rules 90bis.1 and 90bis.3). 
Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary 
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority 
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the 
prescribed acts for entry into the national phase before those designated Offices. In respect of other designated Offices, the 
time limit of 30 months (or later) will apply even if no demand is filed within 19 months. For details about the applicable time 
limits, Office by Office, see www.wipo.int/pct/en/texts/time_limits.html and the POT Applicant's Guide, National Chapters. 

Within 19 months from the priority date, the applicant may request that a supplementary international search be carried 
out by a different International Searching Authority that offers this service (Rule 45bis.1 ). The procedure for requesting 
supplementary international search is described in the POT Applioant's Guide, International Phase, paragraphs 8.006-8.032. 

Name and mailing address of the International Searching Authority 

~ 
European Patent Office, P.B. 5818 Patentlaan 2 
NL-2280 HV Rijswijk 
Tel. (+31-70) 340-2040 

________ Fax: {+31 -70) 340-3016 

Form PCT/ISA/220 (July 2014) 

Authorized officer 

WAGNER, Judit 

Tel: +49 (0)89 2399-8023 

MAY 1 9 2016 
Oocketed __ Already Docketed __ 
Not Requireu,,.."?"'"--,--:---:-::::-----
lnitiais 1st _2nd.Lij--
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

Applicant's or agent's file reference FOR FURTHER see Form PCT/ISA/220 

N0484.71176 ACTION as well as, where applicable, item 5 below. 

International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year) 

PCT/US2016/017317 10 February 2016 (10-02-2016) 

Applicant 

NUANCE COMMUNICATIONS, INC. 

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of ______ 3 ___ sheets. 

[8J It is also accompanied by a copy of each prior art document cited in this report. 

1 . Basis of the report 

2. 

3. 

a. With regard to the language, the international search was carried out on the basis of: 

b. □ 

C. □ 

□ 

□ 

0 
□ 

the international application in the language in which it was filed 

a translation of the international application into ___________ , which is the language 
of a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1 (b)) 

This international search report has been established taking into account the rectification of an obvious mistake 
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. i. 

Certain claims were found unsearchable (See Box No. II) 

Unity of invention is lacking (see Box No Ill) 

4. With regard to the title, 

[8J the text is approved as submitted by the applicant 

0 the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

[8J 
□ 

the text is approved as submitted by the applicant 

the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant 
may, within one month from the date of mailing of this international search report, submit comments to this Authority 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No.-~----

0 as suggested by the applicant 

b. □ 

D as selected by this Authority, because the applicant failed to suggest a figure 

D as selected by this Authority, because this figure better characterizes the invention 

none of the figures is to be published with the abstract 

Form PCT/ISA/210 (first sheet) (January 2015) 

Petitioner Exhibit 1004, Page 885 of 1052



INTERNATIONAL SEARCH REPORT 
International application No 

PCT/US2016/017317 
A. CLASSIFICATION OF SUBJECT MATTER 
INV. Gl0Ll5/32 
ADD. Gl0L21/0216 

According to International Patent Classification {IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

G10L 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

EPO-Internal, WPI Data 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X EP 1 511 010 Al (DAIMLER CHRYSLER AG [DE]) 1-5. 
2 March 2005 (2005-03-02) 7-10 .12. 

14,16-20 
A paragraph [0018] - paragraph [0026]; 6.11.13. 

figures 1,2 15 
-----

A us 2015/106085 Al (LINDAHL ARAM M [US]) 1-20 
16 April 2015 (2015-04-16) 
abstract; figure 3 
paragraph [0002] - paragraph [0010] 

-----
A us 2012/310646 Al (HU JWU-SHENG [TW] ET 1-20 

AL) 6 December 2012 (2012-12-06) 
abstract; figure 1 
paragraph [0008] 

-----

□ Further documents are listed in the continuation of Box C. IBJ See patent family annex. 

* Special categories of cited documents : 
"T" later document published after the international filing date or priority 

"A" document defining the general state of the art which is not considered 
date and not in conflict with the application but cited to understand 

to be of particular relevance 
the principle or theory underlying the invention 

•E• earlier application or patent but published on or after the international "X' document of particular relevance; the claimed invention cannot be 
filing date considered novel or cannot be considered to involve an inventive 

"L" document which may throw doubts on priority claim{s) orwhich is step when the document is taken alone 
cited to establish the publication date of another citation or other •y• document of particular relevance; the claimed invention cannot be 
special reason (as specified) considered to involve an inventive step when the document is 

•o• document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination 
means being obvious to a person skilled in the art 

"P" document published prior to the international filing date but later than 
the priority date claimed "&' document member of the same patent family 

Date of the actual completion of the international search Date of mailing of the international search report 

3 May 2016 12i05i2016 
Name and mailing address of the ISA/ Authorized officer 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 

3 Tel. (+31-70) 340-2040, Zimmermann, Elko Fax: (+31-70) 340-3016 

Form PCT/ISA/210 [second sheet) (April 2005) 
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INTERNATIONAL SEARCH REPORT 
Information on patent family members 

Patent document 
cited in search report 

EP 1511010 

us 2015106085 

us 2012310646 

Al 

Al 

Al 

Fom, PCT/ISA/210 (patent family annex) (April 2005) 

I Publication 
date 

02-03-2005 

16-04-2015 

06-12-2012 

I 
DE 
EP 
JP 
us 

NONE 

TW 
us 

International application No 

PCT/US2016/017317 
Patent family 
member(s) 

10339973 Al 
1511010 Al 

2005079098 A 
2005049864 Al 

201250670 A 
2012310646 Al 

I Publication 
date 

17-03-2005 
02-03-2005 
24-03-2005 
03-03-2005 

16-12-2012 
06-12-2012 
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Information on Search Strategy -Pilot phase (see OJ 201s, ASS) 
The type of information contained in this sheet may change during the pilot for improving 
the usefulness of this new service. 

Application Number 

PCT/US2016/017317 

TITLE: TECHNIQUES FOR SPATIALLY SELECTIVE WAKE-UP WORD RECOGNITION AND RELATED 
SYSTEMS AND METHODS 

APPLICANT: NUANCE COMMUNICATIONS, INC. 

IPC CLASSIFICATION: G10Ll5/32, Gl0L21/0216 

EXAMINER: Zimmermann, Elko 

CONSULTED DATABASES: WPI, DOSYS 

CLASSIFICATION SYMBOLS DEFINING EXTENT OF THE SEARCH: 

I PC: 

CPC: G10L15/32, Gl0L2021/02166 

FI/F-TERMS: 

KEYWORDS OR OTHER ELEMENTS FEATURING THE INVENTION: 
Once a wake-up word has been detected in one of a plurality of acoustic zones, 
sounds from this acoustic zone are speech recognized. 
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PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: 

see form PCT!iSA/220 

PCT 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.1) 

Date of mailing 

(day/month/year) see form PCT/ISAi210 (second sheet) 

Applicant's or agent's file reference FOR FURTHER ACTION 
see form PCT/1SAl220 See paragraph 2 below 

International application No. 

I 

International filing date (dayAnonth/year) 

PCTAJS2016i017317 10.02.2016 

International Patent Classification (IPC) or both national classification and IPC 

INV. G10L15!32 ADD. G10L21i0216 

Applicant 

NUANCE COMMUNICATIONS, INC. 

1. This opinion contains indications relating to the following items: 

IS] 

□ 

Box No. I 

Box No. II 

Basis of the opinion 

Priority 

Priority date (day/month/year) 

□ Box No. Ill 

□ Box No. IV 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 
IS] Box No. V Reasoned statement under Rule 43bis.1 (a}(i) with regard to novelty, inventive step and industrial 

applicability; citations and explanations supporting such statement 

D Box No. VI Certain documents cited 

D Box No. VII Certain defects in the international application 

D Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will usually be considered to be a 
written opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where 
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the 
International Bureau under Rule 66.1 bis(b) that written opinions of this International Searching Authority 
will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to 
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months 
from the date of mailing of Form PCT/lSA1220 or before the expiration of 22 months from the priority date, 
whichever expires later. 

For further options, see Form PCT/lSA/220. 

Name and mailing address of the ISA: 

European Patent Office 

0-80298 Munich 
Tel. +49 89 2399 - 0 
Fax: +49 89 2399 - 4465 

Form PCT/lSAi237 (Cover Sheet) (January 2015) 

Date of completion of 
this opinion 

see form 
PCT/ISAi210 

Authorized Officer 

Zimmermann, Elko 

Telephone No. +49 89 2399-0 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. I Basis of the opinion 

1. With regard to the language, this opinion has been established on the basis of: 

rz:1 the international application in the language in which it was filed. 

International application No. 
PCT/US2016-017317 

□ a translation of the international application into , which is the language of a translation furnished for the 
purposes of international search (Rules 12.3(a) and 23.1 (b)). 

2. □ This opinion has been established taking into account the rectification of an obvious mistake authorized 
by or notified to this Authority under Rule 91 (Rule 43bis.1 (a)) 

3. □ With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this 
opinion has been established on the basis of a sequence listing: 

a. □ forming part of the international application as filed: 

□ in the form of an Annex CST.25 text file. 

□ on paper or in the form of an image file. 

b. □ furnished together with the international application under PCT Rule 13ter.1 (a) for the purposes of 
international search only in the form of an Annex CST.25 text file. 

c. □ furnished subsequent to the international filing date for the purposes of international search only: 

□ in the form of an Annex C,.ST.25 text file (Rule 13ter.1(a)). 

□ on paper or in the form of an image file (Rule 13ter.1 (b) and Administrative Instructions, Section 
713). 

4. □ In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, 
the required statements that the information in the subsequent or additional copies is identical to that 
forming part of the application as filed or does not go beyond the application as filed, as appropriate, were 
furnished. 

5. Additional comments: 

Form PCT!lSA/237 (January 2015) 

Petitioner Exhibit 1004, Page 890 of 1052



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 
PCT /US201 6/017317 

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 2-17. 19. 20 
No: Claims .1....lli 

Inventive step (IS) Yes: Claims 6. 11. 13. 15 
No: Claims 1-5. 7-10. 12. 14. 16-20 

Industrial applicability (IA) Yes: Claims 1-20 
No: Claims 

2. Citations and explanations 

see se~arate sheet 

Form PCTIISA/ 237 (January 2015) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

Re Item V 

International application No. 

PCT/US2016/017317 

Reasoned statement with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1 The subject-matter of claim 1 is not new (Article 33(2) PCT), because EP 1 
511 010 A1 discloses a system for detecting a designated wake-up word ("das 
Wort 'ich"', column 6, line 13), the system comprising: 

a plurality of microphones ("Mikrofonanordnung 12" of figure 1, column 5, line 
3) to detect acoustic information from a physical space having a plurality of 
acoustic zones ("Raumrichtungen", see figure 2 and paragraph [0025]); 

at least one processor configured to: 

receive a first acoustic signal representing the acoustic information received 
by the plurality of microphones ("Mikrofonanordnung 12"); 

process ("Optimierungseinheit 1 O" of figure 1, column 7, line 20) the first 
acoustic signal to identify content of the first acoustic signal originating from 
each of the plurality of acoustic zones ("Raumrichtungen"); 

provide a plurality of second acoustic signals ("vorverarbeitete 
Mikrofonsignale", column 6, line 33), each of the plurality of second acoustic 
signals substantially corresponding to the content identified as originating from 
a respective one of the plurality of acoustic zones ("aus unterschiedlichen 
Raumrichtungen", column 6, line 35); and 

performing automatic speech recognition ("Spracherkenner 11" of figure 1, 
column 6, line 24) on each of the plurality of second acoustic signals to 
determine whether the designated wake-up word ("das Wort 'ich"') was spoken 
(see column 6, lines 13-23). 

2 The objection raised against claim 1 is accordingly raised against 
corresponding claim 18. 

3 The features of claims 1 and 2 could serve as basis for a new claim that meets 
the requirements of Articles 33(2) and (3) PCT. 

In order to clarify the difference with respect to the prior art cited above the 
"wake-up word" claimed in claim 1 should be defined more precisely in the 
new claim, for example in view of the last three lines of page 1 and the first 
two lines of page 2, which teach that unless and until the system detects the 
wake-up word, the system assumes that the acoustic input received from the 
environment is not directed or intended for the system and will not process the 
acoustic input further, and once the wake-up word has been detected, the 
system begins recognizing subsequent speech spoken by the user. 

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

International application No. 

PCT/US2016/017317 

Further, the additional steps of claim 2 should be defined more precisely in the 
new claim, for example in view of the last sentence of paragraph [0021], which 
teaches that once a ti rst acoustic zone has been selected, the system 
performs speech recognition on sounds produced from the selected acoustic 
zone whilst excluding sounds produced from other acoustic zones. 

4 Claim 18 could be amended accordingly. 

Form PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPO-April 2005) 
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Control of a microphone army using feedback of a speech recognition system$ 
and speech rncognizion using said array 

lnventor(s): KALTENMEIER ALFRED DR ING [DE]; LINHARD KLAUS DR ING 
[DE]! (KALTENMEIER, ALFRED DR.ING, ; LINHARD, KLAUS 
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as: US2005049864 (A 1) US7505901 (82) 

Abstract of EP1511010 (A1} 

An optimizing unit (OU) (10) controls a microphone system (MS) (12) regarding its 
receiving parameters. The f\~S picks up and processes voice signals. After processing 
the signals via the OU, the MS receiving parameters are controlled so that recognition 
performance is optimized for a voice identifier (11) subordinate to the OU. An 
independent claim is also included for a device for controlling a voice recognition 
system. 
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(54) lntelligentes akustisches Mikrofon-Frontend mit Spracherkenner-Feedback 

(57) Hierbei wird zur Regelung des Spracherken­
nungssystems eine richtungsselektive Mikrofonanord­
nung (12) durch ein Optimierungseinheit (1 0) in ihrer 
Empfangscharakteristik gesteuert. Die hiermit empfan­
genen Sprachsignale werden sodann zumindest zeit­
weise in einem Spracherkenner (11) parallel verarbeitet. 
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Auf Grundlage der van dem Spracherkenner (11) gelie­
ferten Ergebnisse wird sodann Ober die Optimierungs­
einheit (10) die Empfangscharakteristik der Mikrofonan­
ordnung (12) so gesteuert, dass die Erkennungslei­
stung des nachgeordneten Spracherkenners optimiert 
wird. 
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Beschreibung 

[0001] Die Erfindung betrifft ein intelligentes akusti­
sches Mikrofon-Frontend und ein Verfahren zum Be­
trieb eines solchen nach dem Oberbegriff der Patentan­
sprOche 1 und 6. 
[0002] In modern en Kraftfahrzeugen werden zuneh­
mend Systeme installiert, welche Ober Spracheingabe 
bedient werden konnen. Hierbei sollen solche Systeme 
durch unterschiedliche Fahrzeuginsassen aus unter­
schiedlichen Positionen bedienbar sein. Auch ist es Ziel, 
im Rahmen moderner lnsassenkommunikationsanla­
gen die einzelnen Platzen im Fahrzeuginnenraum mit 
diesen spezifisch zugeordneten Mikrofonen und Laut­
sprechern auszustatten. Auch hierbei sollte sicherge­
stellt werden, dass der einzelnen lnsasse unabhangig 
van der physikalischen Gestaltung des lnsassenkom­
munikationssystems zu jeder Zeit und in jeder Position 
komfortabel kommunizieren kann. 
[0003] Die japanische Sch rift JP 2002-091469 zeigt 
ein Spracherkennungssystem, welches zur Aufnahme 
van Sprachsignalen Ober ein durch eine Einheit zur 
Strahlformung (Beamforming Unit) schaltbares, rich­
tungsselektives Mikrofonarray verfOgt. Die Einheit zur 
Strahlformung umfasst hierbei einen Richtungserken­
ner, welcher aus den aufgenommenen Sprachsignalen 
die auf die Sprechrichtung bezogene Winkelablagen er­
kennt. Hierzu werden aus unterschiedlichen Winkelab­
lagen hinsichtlich der Empfangscharakteristik des Mi­
krofonarrays Signale empfangen und einer Schwell­
wertuntersuchung zugefuhrt. Im Rahmen dieser 
Schwellwertuntersuchung liefert der Richtungserken­
ner als Erkennungsergebnis die wahrscheinlichste 
Richtung, aus welcher das Sprachsignal herrOhrt. Die­
ses Ergebnis wird sodann van der Einheit zur Strahlfor­
mung zur Steuerung des Mikrofonarrays herangezo­
gen, so dass das Empfangsdiagramm des Mikrofonar­
rays moglichst auf die Richtung hin ausgerichtet wird, 
aus welcher das wahrscheinlich beste Sprachsignal 
herrOhrt. 
[0004] Aus der Offenlegungsschrift EP 1 081 682 A2 
ist ein Spracherkennungssystem fur eine lnsassenkom­
munikationsanlage bekannt, welche eine Vielzahl unter­
schiedlich positionierter Mikrofonsysteme umfasst. Die 
Sign ale der einzelnen Mikrofonsysteme werden parallel 
erfasst und hinsichtlich der Parameter Signal-Rausch­
Verhii.ltnis und des im Signal enthaltenen mittleren 
Sprachpegels untersucht. Diejenigen Signale, deren 
Parameter bestimmte Schwellwerte 0berschreiten, wer­
den einem Spracherkenner zugefOhrt, welcher sequen­
tiell die einzelnen Signale bearbeitet, wobei mit dem 
starksten Signal begonnen wird. Aus den aus den Ein­
zelsignalen resultierenden positiven Erkennungsergeb­
nissen wird der Sprachinhalt der Signale ermittelt. 
Durch die parallele Untersuchung der an unterschiedli­
chen Stellen aufgenommenen Mikrofonsignale ist ein 
Sprecher nicht mehr daran gebunden, die Sprachinfor­
mation in eine bestimmte Richtung hin zu sprechen; 

auch wird es mbglich, dass erwahrend des Sprechvor­
gangs die Sprechrichtung andert, ohne dass Informati­
on verloren geht. 
[0005] Eine weitere Spracherkennungseinrichtung 

5 zur parallelen Verarbeitung mehrerer paralleler Mikro­
fonkanale wird in der deutschen Offenlegungsschrift DE 
100 30 105 A 1 beschrieben. Hierbei werden die einzel­
nen Mikrofonkanii.le unabhangig voneinander einer 
Merkmalsextraktion unterzogen und erst im Rahmen ei-

10 nergemeinsamen Klassifikation zusammengefuhrt. Auf 
diese Weise ist in der der Klassifikation zugefOhrten In­
formation noch die den einzelnen Kanii.len individuell 
zuordenbare Information enthalten. Auch wird es mog­
lich die Vorverarbeitung in den einzelnen Kanalen indi-

15 viduell zu gestalten und die daraus resultierenden Aus­
wirkungen auf die Signale unabhangig zu beobachten. 
[0006] Aufgabe der Erfindung ist es ein Spracherken­
nungssystem zu schaffen, welches zum einen eine ver­
besserte Spracherfassung aufweist und zum anderen 

20 eine optimierte Steuerung der Spracherfassung ermog­
licht. 
[0007] Die Aufgabe wird durch ein Verfahren und eine 
zur Durchf0hrung des Verfahrens geeignete Vorrich­
tung mit den Merkmalen der Patentanspr0che 1 und 6 

25 gelost. Vorteilhafte Ausgestaltungen und Weiterbildun­
gen der Erfindung sind in den UnteransprOchen be­
schrieben. 
[0008] Zur Regelung des Spracherkennungssystems 
wird eine Mikrofonanordnung (12) durch eine Optimie-

30 rungseinheit (10) in ihrer Empfangscharakteristik modi­
fiziert, wobei mittels der Mikrofonanordnung (12) 
Sprachsignale empfangen werden. Diese Sprachsigna­
le werden sodann in einem Spracherkenner (11) zumin­
dest zeitweise parallel verarbeitet. Auf Grundlage der 

35 von dem Spracherkenner (11) gelieferten Ergebnisse 
wird sodann Ober die Optimieru ngsein heit (10) die Emp­
fangscharakteristik der Mikrofonanordnung (12) so ge­
steuert, dass die Erkennungsleistung des der Optimie­
rungseinheit (1 0) nachgeordneten Spracherkenners 

40 (11) optimiert wird. In erfinderischer Weise werden hier­
bei dem Spracherkenner die empfangenen Sprachsi­
gnale parallel oder zumindest quasi-parallel zugefuhrt 
Ober die Sprachkanale (14), so dass dieser unterschied­
liche Sprachsignale zumindest Zeitweise parallel verar-

45 beiten kann. Die Erkennungsergebnisse werden so­
dann hinsichtlich ihrer Qualitat miteinander verglichen, 
wobei auf Grundlage dieses Vergleichs diejenigen 
Sprachsignale auswahlt und weiterverarbeitet werden, 
welche das Potential fur eine bestmogliche Erken-

so nungsleistung haben. Desweiteren erhalt auf Grundla­
ge der Erkennungsergebnisse die Optimierungseinheit 
(1 0) durch den Spracherkenner die notwendigen Regel­
signale (18), um die Empfangscharakteristik der Mikro­
fonanordnung (12) mittels einer Optimierungseinheit 

55 (1 0) in Bezug auf diejenigen Sprachkanii.le (14) zu op­
timieren, welche die Sprachsignale fuhren, welche das 
Potential fur eine bestmogliche Erkennungsleistung ha­
ben. 

2 
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[0009] Im Sinne dieser Erfindung ist selbstverstand­
lich eine quasi-parallele Signalverarbeitung oder Si­
gnalweiterleitung mit einer parallelen Signalverarbei­
tung oder Signalweiterleitung gleichzusetzen. Bei einer 
quasi-parallelen Signalverarbeitung oder Signalweiter­
leitung erfolgt die Verarbeitung oder Weiterleitung zwar 
teilweise sequentiell (auf Grund der Prozessordimen­
sionierung oder mangelnder Kapazitat der Ubertra­
gungskanale (14)), die Verarbeitungsergebnisse wer­
den aber so behandelt, als ob der Verarbeitungs- oder 
Weiterleitungsvorgang tatsachlich parallel bzw. gleich­
zeitig verlaufen ware. 
[001 OJ In besonders vorteilhafte Weise erlaubt die Er­
findung eine intelligente Optimierung der Empfangscha­
rakteristik des Mikrofonarrays (12), da die Regelung auf 
den Erkennungsergebnissen eines Spracherkenners 
(11) basiert und nicht n ur auf Grundlage rein abstrakter, 
physikalischer Signalparameter (Starke des Signalpe­
gels oder Verhaltnisse der Signale an den Ausgangen 
der Einzelmikrofone des Mikrofonarrays). 
[0011] Als Mikrofonanordnung eignet sich in beson­
derer Weise eine Mikrofonarray, also eine Zusammen­
schaltung einer Anordnung von mehreren Einzelmikro­
fonen. Hierbei konnen die Einzelmikrofone zu einer oder 
mehreren Gruppen zusammengefuhrtwerden, wodurch 
sich unterschiedliche Richtungsselektivitaten in der 
Empfangscharakteristik der einzelnen Mikrofonarrays 
erzielen last. Am Ausgang der Mikrofonanordnung (12) 
konnen sodann parallel oder quasi-parallel Sprachsi­
gnale aus -unterschiedlichen Raumrichtungen abgegrif­
fen und einer Weiterverarbeitung in einem Spracher­
kenner (11) zugefuhrt werden. 
[0012] Es ist denkbar die Empfangscharakteristik des 
Mikrofonarrays (12) auf unterschiedliche Weise zu mo­
difizieren und in Bezug auf unterschiedliche Empfangs­
richtungen hin zu optimieren: 

Einerseits ist es hierbei denkbar die Richtungsse­
lektivitat (Richtwirkung) der Empfangscharakteri­
stik des Mikrofonarrays (12) aktiv zu steuern. 

Andererseits kann die Empfangscharakteristik 
auch dahingehend optimiert werden, dass mehre­
ren der Einzelmikrofone des Mikrofonarrays Einhei­
ten zur Gerauschreduktion nachgeschaltetwerden. 

[0013] Diese beiden vorteilhaften Optimierungsver­
fahren und Ausgestaltungsmoglichkeiten konnen ein-

krofonanordnung (12) als Mikrofonarray so auszuge­
stalten, dass dessen Empfangscharakteristik eine oder 
mehrere spezifische Richtungsselektivitaten aufweist, 
welche unveranderlich, fest vorgegeben sind, sodass 

5 die Optimierungseinheit (1 0) nur mehrere der den Ein­
zelmikrofonen nachgeschalteten Einheiten zur Ge­
rausch reduktion ansteuert und so die Empfangscharak­
teristik des Mikrofonarrays (12) modifiziert. Auf diese 
Weise lassen sich Schaltungsaufwand und Kosten in 

10 Bezug auf das Mikrofonarray (12) minimieren. In glei­
cher Weise ist es selbstverstandlich auch denkbar auf 
die mehreren der Einzelmikrofone nachgeschalteten 
Einheiten zur Gerauschreduktion zu verzichten. 
[0015] Eine andere vorteilhafte Ausgestaltung der Mi-

15 krofonanordnung (12), welche sich insbesondere dann 
eignet wenn aus physikalischen oder designtechni­
schen Grunden nur ein geringer Einbauplatz vorhanden 
ist, besteht darin, dass nur ein einzelnen Mikrofon be­
nutzt wird. Hierbei wird dessen Ausgangssignal auf 

20 mehrere parallele oder quasi-parallele Sprachkanale 
aufgetrennt, welchen fur diese Sprachkanale spezifi­
sche Sig nalaufbereitu ngsein heiten (insbesondere Ein­
heiten zur Gerauschreduktion) zugeordnet sind. Auf die 
Funktionsparameter dieser Signalaufbereitungseinhei-

25 ten wird durch die Optimierungseinheit (10) sodann im 
Rahmen der Spracherkennung einfluss genommen, so 
dass diejen ige sprachkanal-spezifische Signalaufberei­
tung optimiert wird, welche die besten Erkennungser­
gebnisse im Spracherkenner (11) liefert. 

30 [0016] Die Erfindung lasst sich somit in besonders 
vorteilhafter Weise mit den unterschiedlichsten Arten 
van Mikrofonanordnungen koppeln, hierdurch in ihrer 
Funktionalitat beeinflusst zu werden. Hierdurch I asst 
sich die Erfindung auch auf die unterschiedlichsten Ein-

35 satzorte (Kraftfahrzeug (->geringes Platzangebot), 
Konferenzraum (-> groBz0giges Platzangebot)) und 
Einsatzbedingungen (eine Sprecherposition mit unter­
schiedlichen Sprechern oder aber mehrere gleichzeiti­
ge Sprecherpositionen mit starken Umgebungsgerau-

40 schen) anpassen. 
[0017] Nachfolgend wird anhand von Ausfuhrungs­
beispielen und mit Hilfe von Figuren die Erfindung im 
Detail erlautert. Dabei zeigen: 

45 Fig. 1 zeigt den Aufbau einer vorteilhaften AusfOh­
rung des mehrstufigen, ruckgekoppelten 
Sprachenerkennungssystems. 

zeln oder auch in Kombination realisiertwerden. Sowird Fig. 2 zeigt die Variabilitat. der durch die Einheit zur 
Strahlformung gesteuerten Empfangscharak­
terisiken des Mikrofonarrays auf. 

in besonders vorteilhafter Weise das Spracherken- 50 

nungssystem so ausgestaltet, dass mehreren der Ein­
zelmikrofone des Mikrofonarrays (12) Einheiten zur Ge-
rauschreduktion zugeordnet werden, und die Optimie- Fig. 3 zeigt beispielhaft eine mogliche statistische 

Auswertung der Signale des Mikrofonarrays 
zur Erkennung und Lokalisation mehrerer 
Sprecher. 

rungseinheit (10) ausgehend van den Regelsignalen 
(18) des Spracherkenners (11) sowohl die Richtungsse- 55 

lektivitat als auch die Gerauschreduktion steuert und 
modifiziert. 
[0014] So aber gleichwohl auch denkbar, das die Mi-

3 

[0018] Mittels der Figuren werden insbesondere Aus-
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fuhrungsbeispiele beschrieben, bei welchen die Rich­
tungsselektivitii.t (Richtwirkung) der Empfangscharakte­
ristik der Mikrofonanordnung (12) durch die Optimie­
rungseinheit (10) beeinflusst wird. Es ist fur den Fach­
mann jedoch naheliegend diese Ausfi.ihrungsbeispiele 
auch auf Anwendungsfii.lle zu Obertragen, bei welchem 
die Empfangscharakteristik der Mikrofonanordnung 
(12) zusii.tzlich oder nur mittels der Steuerung von Ein­
heiten zur Gerii.uschreduktion, welche mehreren der 
Einzelmikrofonen nachgeschalteten sind, modifiziert 
wird. Entsprechendes gilt fur den Fall, bei welchem die 
Mikrofonanordnung (12) nur ein einziges Mikrofon ge­
bildet wird, dessen Ausgangssignal auf mehrere paral­
lele oder quasi-parallele Kana.le mit kanal-spezifischer 
Signalaufbereitung (insbesondere Gerauschreduktion) 
aufgespaltet wird. 
[0019] In besonders vorteilhafter Weise lii.sst sich das 
erfindungsgemii.Be Spracherkennungssystem ausge­
stalten, indem der Spracherkenner (11) dergestalt aus­
gebildetwird, dass die Spracherkennung im Rahmen ei­
nes mehrstufigen Prozesses erfolgt. Dabei erfolgt durch 
eine oder mehrere dieser Verarbeitungsstufen zum ei­
nen eine Auswahl von Sprachsignalen, welche das Po­
tential fur eine bestmbgliche Erkennungsleistung haben 
und einer Weiterverarbeitung zugefuhrt werden sollen. 
Zurn anderen stellen diese einzelnen Verarbeitungsstu­
fen einzeln oder gemeinsam der Optimierungseinheit 
(10) die notwendigen Regelsignale (18) zur Verfugung, 
um die Empfangscharakteristik des Mikrofonarrays (12) 
zu optimieren. Bei dem dargestellten Fall, dass die Mi­
krofonanordnung (12) aus einem richtungsselektiven 
Mikrofonarray besteht, wird durch die Optimierungsein­
heit (10) insbesondere die Richtungsselektivitii.t der 
Empfangscharakteristik der Mikrofonanordnung (12) in 
Bezug auf diejenigen Richtungen hin zu optimieren, aus 
welchen diejenigen Sprachsignale empfangen werden, 
welche das Potential fur eine bestmbgliche Erken­
nungsleistung haben. 
[0020] Wie in Figur 1 aufgezeigt, wird in gewinnbrin­
gender Weise der Spracherkenner aus zumindest drei 
aufeinander folgenden Verarbeitungseinheiten gebil­
det, welche zumindest 

einen Klassifikator (15), zur Erkennung von Laute­
inheiten u nd/oder Lautuntereinheiten von Lautein­
heiten, 

eine Einheit zur Worterkennung (16), zur Erken­
nung gesprochener Worte, 

und ein Einheit zur Erkennung und Interpretation 
sinnvoller Satze (17) umfasst. 

[0021] Hierbei sind die einzelnen Verarbeitungsein­
heiten (15, 16, 17) des Spracherkenners (11) so mitein­
ander verbunden, dass mehrere der zuvor parallel ver­
arbeiteten Signale parallel oder quasi-parallel an die 
nachfolgende Verarbeitungsstufe wertergereicht wer-

den kbnnen. So wird nicht nur das als ,bestes' Signal 
identifizierte Sprachsignal weiterverarbeitet, sondern es 
ist mbglich auch weitere ,gute' Sprachsignale weiter zu 
berOcksichtigen. Eine derartige Ausgestaltung ist insbe-

5 sondere deshalb besonders vorteilhaft, da es sich in der 
Praxis manchmal zeigt, dass bestimmte Sign ale in einer 
der Verarbeitu ngsstufen zwar exzel lente E rgeb n isse I ie­
fern, in der darauffolgenden Verarbeitungsstufe aber 
nicht zu gebrauchen sind; hier liefern dann oft diejeni-

10 gen Sprachsignale, welche in der vorausgehenden Ver­
arbeitungsstufe mit nicht so gutem Ergebnis abge­
schnitten haben im gesamten ein besseres Ergebnis. 
Wird beispielsweise das gesprochene Wort "ich" durch 
stbrende Umfeldgerausche zu einem scheinbaren 

15 "mich", so wOrde dieser Fehlervon der Einheit zur Spra­
chinterpretation (17) meist noch richtig auf "ich" umge­
deutet, wenn dieser durch den Worterkenner parallel 
sowohl die Worte "mich" als auch "ich" zugefi.ihrt wOr­
den. WOrde der Worterkenner (16) aber nur das Wort, 

20 welches er mit der hbchsten Wahrscheinlichkeit erkennt 
weiter geleitet, so hatte die Einheit zur Sprachinterpre­
tation (17) keine Mbglichkeit zu Erkennen, dass in die­
sem Zusammenhang das Wort "ich" richtig ist. 
[0022] Dem Spracherkenner (11) werden durch die 

25 Optimierungseinheit (10) mehrere Mikrofonsignale Ober 
Zuleitungen (15) parallel oder quasi parallel zugefuhrt. 
Hierbei kann es sich um Signale unterschiedlichster Art 
handeln. In einfachster Form entsprechen die parallel 
gefuhrten Signale den Einzelsignalen der einzelnen die 

30 Mikrofonanordnung (10) bildenden Einzelmikrofone. 
Sehr wohl ist es aber auch denkbar, Ober die einzelnen 
parallel gefuhrten Signalkanale bereits durch die Opti­
mierungseinheit (10) vorverarbeitete Mikrofonsignale 
zu fuhren. So ist es mbglich, dass die Signalkanale Si-

35 gnale aus unterschiedlichen Raumrichtungen (21) fuh­
ren, welche durch adaptives Beamforming und zusam­
menfuhren der Signale mehrerer Einzelmikrofone (12) 
generiert wurden. Sehrwohl kann es sich aber auch um 
die Sprachsignale aus einer einzelnen Raumrichtung 

40 (21 (j-k)) handeln, welche mit unterschiedlich gestalteten 
Empfangscharakteristiken des Mikrofonarrays (bei­
spielsweise: breite/schmale Empfangskeule, unter­
schiedlichste Empfangsparameter und -empfindlichkei­
ten oder unterschiedlichen Methoden bzw. Parameter 

45 bei der Gerauschreduktion)empfangen wurden. Mittels 
der ROckkopplung der Steuersignale vom Spracherken­
ner zum Optimierungseinheit (10) kann die Empfangs­
charakteristik des M ikrofonarrays also auch hinsichtlich 
der Anzahl und Artvon Charakteristiken und auf Grund-

50 lage unterschiedlichster optimierter Gerauschredukti­
ons-Parameter gesteuert werden. 
[0023] Die Optimierungseinheit (1 0) erhii.lt ihre Steu­
ersignale Ober eine oder mehrere Steuerleitungen (18) 
vom Spracherkenner (11) beziehungsweise van einer 

55 seiner Untereinheiten (15, 16, 17). Der Klassifikator (15) 
kann beispielsweise bewirken, dass der Empfang von 
denjenigen Raumrichtungen unterdruckt wird, welche 
nurakustischeSignale liefern, welche garkeine Sprach-

4 
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signale sind. Durch die Steuersignale der Einheit zur 
Worterkennung (16) kann die Empfangscharakteristik 
weiter optimiert werden, um ein geeignetes Empfangs­
signal zu generieren, aus welchem Worter optimal ex­
trahiert werden konnen. In Bezug auf den oben ange­
fuhrten Beispielsfall, bei welchem das Wort "ich" durch 
Storsignale, zumindest bei bestimmten Empfangscha­
rakterisiken als Wort "mich" vom Mikrofonarray empfan­
gen wurde, kann durch gezielte Steuerung durch die 
Einheit zur Sprachinterpretation die Empfangscharak­
teristik des Mikrofonarrays ergii.nzend dergestalt opti­
miert werden, dass die in diesem Falle verfiilschenden 
Storgeriiusche bestmoglich weiter unterdrOckt werden. 
[0024] Dieses besonders vorteilhafte Konzept der 
mehrstufigen, parallelisierten Steuerung der Empfang­
scharakteristik der M ikrofonanordnung (12) erlaubt eine 
bestmogliche Elimination van StoreinflOssen und resul­
tiert in einer optimalen Spracherkennung. 
[0025] Beispielhaft zeigt Figur 2 die Variabilitiit der 
durch die Optimierungseinheit (1 0) gesteuerten Emp­
fangscharakterisiken des Mikrofonarrays aus M Einzel­
mikrofonen (12) auf. Hierbei weist die Optimierungsein­
heit (10) N parallele Ausgii.nge (15) zur Obermittlung der 
Mikrofonsignale an den Spracherkenner (11) auf. Wie 

bekannter Verfahren beispielsweise mittels der Meth o­
de nach Griffith-Jim oder dem Frost-Beamforming erfol­
gen. 
[0028] Es ist zudem oft Oblich einer Einheit zur Adap-

5 tion der Empfangscharakteristik eines Mikrofons (Mikro­
fon-Beamformer) ein einkanaliges Gerii.uschredukti­
onsverfahren, wie zum Beispiel, das bekannte Verfah­
ren der Spektralen Subtraktion (im Spektralbereich des 
Mikrofonsignals wird ein Geriiusch-Schiitzwert subtra-

10 hiert), nachzuschalten. Einfache Geriiuschreduktions­
verfahren benutzen beispielsweise nur die Spektrale 
Subtraktion. Im vorliegenden Fall kann das einkanalige 
Verfahren zur Nachverarbeitung der einzelnen Ausgiin­
ge der Einheit zur Adaption der Empfangscharakteristik 

15 verwendet werden. Die Spektrale Subtraktion bringt ih­
rerseits Parameter mit, wie unter anderem ein Faktor 
mit der Geriiusch-Schiitzwerte vor der Subtraktion ge­
wichtet wird, oder eine u ntere Schwelle im Spektrum die 
nach der Subtraktion nicht unerschritten werden darf 

20 (der sogenannte Spectral Floor). Der Geriiusch-Ge­
wichtungsfaktor und die untere Schwelle des Spek­
trums sind Parameter. Aus jedem der Ausgiinge des Mi­
krofon-Beamformers konnen nun wiederum mehrere 

zuvor bereits ausgefOhrt muss die Anzahl N der Aus- 25 

giinge (15) der Optimierungseinheit (10) nicht mit der 
Anzahl M der Einzelmikrofone (12) an seinem Eingang 
Obereinstimmen, da die parallelen Ausgangssignale im 
allgemeinen nicht einfache Kopien der Ausgangssigna-

Ausgiinge erzeugt werden, wenn das Ausgangssignal 
des Beamformers mehrere Parameter-Varianten einer 
Spektralen Subtraktion durchlii.uft. 
[0029] In besonders vorteilhafter Weise liisst sich das 
erfindungsgema.Be Spracherkennungssystem dahinge­
hend modifizieren, dass es in die Lage versetzt wird, in 
der Mikrofonanordnung (12) empfangenen Signalen 
mehrere Sprecher (30, 31) zu erkennen. Werden meh-

le der Einzelmikrofone des Mikrofonarrays entspre- 30 

chen, sondern meist aus teilweise komplexen Fusionen 
dieser Sign ale herrOhren. Im der unteren Hiilfte der Fi­
gur 2 sind beispielhaft sechs mogliche Empfangscha­
rakteristika des Mikrofonarrays aufgezeigt. So ist es bei­
spielsweise denkbar, Empfangscharakteristiken zu bil­
den, welche selektiv bezOglich unterschiedlicher Raum­
richtungen sind (A, B, C) oder welche unterschiedliche 
Richtungsselektivitiit aufweisen (D, E) oder welche mit 
einer Nullstelle (zum Beispiel in Richtung einer domi­
nanten Storquelle, wie einem geoffneten Fenster)verse­
hen sind (F). 
[0026] Bei dem in Figur2 aufgezeigten Beispielfinden 
sich ein Sprecher (22) in etwa zwischen den virtuellen 
Raumsektoren 2 und 3, so dass mit den im unteren Teil 
der Figur 2 mit B, D, E und F bezeichneten, durch die 
Optimierungseinheit(10) gebildeten Empfangscharak­
terisiken die beste Erkennungsleitung zu erwarten ist. 
Aus dieser Figur 2 wird jedoch zugleich auch klar, dass 
es im Vorfeld einer eigentlichen Spracherkennung 
schwierig ist sich auf eine dieser vier Empfangscharak­
teristiken B, D, E und F festzulegen, so dass sicher bes­
ser ist, alle aus den vier Empfangscharakteristiken re­
sultierenden Signale parallel im Spracherkenner (11) zu 
verarbeiten und erst im Nachhinein eine Auswahl oder 
gar Optimierung der Empfangscharakteristik vorzuneh­
men. 
[0027] Die Adaption der Empfangscharakteristik (Be­
amforming)der Mikrofonanordnung (12) kann mittels 

rere Sprecher (30, 31) erkannt, so konnen sodann die 
Ober die Optimierungseinheit (1 0) u nterschiedlich wiihl­
baren Empfangscharakteristiken auf die Sprechrich-

35 tung der unterschiedlichen Sprecher hin optimiert wer­
den. Figur 3 dient der Erlauterung eines besonders vor­
teilhaften Verfahrens zur Erkennung mehrer Sprecher 
(30, 31) in dem van der Mikrofonanordnung (12) aufge­
nommenen Signal. Hierbei wird Ober einen bestimmten 

40 Zeitraum eine Statistik darOber gefOhrt, wie oftjeder ein­
zelne der N-Ausgii.nge der Optimierungseinheit (10) 
durch den Spracherkenner (11) als derjenige der N 
Sprachsignalkaniile (15) identifiziert wird, welcher das , 
beste' Signal liefert. Aus der Kenntnis der den einzelnen 

45 Sprachsignalkaniilen (15) zuzuordnenden Empfangs­
charakteristik der Optimierungseinheit (10) kann so­
dann die Anzahl der Sprecher (30, 31) geschiitzt wer­
den. Bei dem in Figur 3 aufgezeigten Beispiel befindet 
sich einer der Sprecher (30) in Raumsektor 3 und einer 

50 Sprecher (31) in Raumsektor 1. Das System verfOgt 
Ober N Sprachsignalkaniile (15) den en jeweils eine auf 
einen van N nebeneinanderliegenden Raumsektoren 
(21) spezifizierte Empfangscharakteristiken zugeordnet 
ist. Wird nun Ober einen gewissen Zeitraum, wii.hrend 

55 dessen die Sprecher 30 und 31 red en, eine Statistik 
Ober die Qualitii.t der Sprachsignale in den einzelnen 
Kanii.len gefOhrt, so ergibt sich in etwa die in Figur 3 
aufgezeigte Statistik. In besonders vorteilhafte Weise 

5 
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wurde die hier dargestellte statistische Auswertung an­
hand eines Histogramms erstellt, wobei andere statisti­
sche Auswerteverfahren gleichsam ebenfalls zur An­
wendung kommen konnen. Bei einer statistischen Aus­
wertung auf Basis eines Histogramms werden im Hin- 5 
blick auf das in Figur 3 dargestellte Beispiel entlang der 
Ordinate des Diagramms unterschiedliche riiumlich ne­
beneinander liegende Empfangscharakteristiken 
(Raumrichtungen) aufgelistet. Dabei wird abgebildet, 
wie hiiufig ein aus deiner dieser bestimmten Raumrich- 10 
tun gen (21) empfangenes Signal zu einem brauchbaren 
Erkennungsergebnis beigetragen hat. Auf diese Weise 
kann sodann auf unterschiedliche Sprecher (30, 31) ge­
schlossen werden, wenn zwischen zwei im Histogramm 
in ihrer Hiiufigkeit deutlich hervortretenden Raumrich- 15 
tungen wenigstens eine Raumrichtung gegeben ist, 
welche eine hierzu signifikant geringe Hiiufigkeit auf­
weist. Selbstverstiindlich kann durch den Fachmann 
dieses Verfahren vergleichbar auf eine Optimierungs­
einheit mit unterschiedlichsten Richtungsselektivitiiten 20 

in der Empfangscharakteristik adaptiert werden. 
[0030] Eine weitere gewinnbringende Verbesserung 
des erfindungsgemiiBen Spracherkennungssystems 
liisst sich dadurch erzielen, dass fur den Fall, dass auf 
das Vorhandensein mehrere Sprecher geschlossen 
wird, dem Spracherkennungssystem wenigstens ein 
weiterer Spracherkenner zugeschaltet wird. Die Zu­
schaltung erfolgt idealer Weise direkt hinter der Opti­
mierungseinheit (1 0), so dass gewissermaBen eine Par­
allelschaltung der Spracherkenner entsteht. Auf diese 
Weise liisst sich die Verarbeitungsleistung weiter stei­
gern und optimieren, insbesondere indem jedem einzel­
nen der Spracherkenner spezifisch diejenigen Sprach­
signale zugeleitet werden, welche aus denjenigen 
Raumrichtungen stammen, welche den einzelnen der 
mehreren Sprecher zugeordnet sind. 

Patentanspri.iche 

1. Verfahren zur Regelung eines Spracherkennungs­
systems, 
bei welchem eine Mikrofonanordnung durch ein Op­
timierungseinheit (10) in ihrer Empfangscharakteri­
stik gesteuert wird, 
wobei mittels der Mikrofonanordnung Sprachsigna­
le empfangen und verarbeitet werden, 
und bei dem in Folge der Verarbeitung der Sprach­
signale Ober die Optimierungseinheit (1 O) die Emp­
fangscharakteristik der Mikrofonanordnung (12) so 
gesteuert wird, dass die Erkennungsleistung des 
der Optimierungseinheit(1 O) nachgeordneten 
Spracherkenners (11) optimiert wird, 
dadu rch gekennzeichnet, 
dass dem Spracherkenner (11) empfangenen 
Sprachsignale Ober mehrere parallele oder quasi­
parallele Sprachkaniile (15) zugefuhrt werden, 
dass der Spracherkenner (11) diese Sprachkaniile 

25 
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2. 

3. 

zumindest zeitweise parallel verarbeitet und die Er­
kennungsergebnisse hinsichtlich ihrer Qualitiit mit­
einander vergleicht, 
und dass auf Grundlage dieses Vergleichs 
zum einen die Sprachsignale derjenigen Sprachka­
niile (14) auswiihlt und weiterverarbeitet werden, 
welche das Potential fur eine bestm6gliche Erken­
nungsleistung haben, 
und zum anderen die Optimierungseinheit (1 0) 
durch den Spracherkennerdie notwendigen Regel­
signale (18) erhiilt, um die Empfangscharakteristik 
des Mikrofonarrays (12) in bezug auf diejenigen 
Sprachkaniile (14) zu optimieren, Ober welche die­
jenigen Sprachsignale empfangen werden, welche 
das Potential fur eine bestm6gliche Erkennungslei­
stung haben. 

Verfahren zur Regelung eines Spracherkennungs-
systems nach Anspruch 1, 
dadurch gekennzeichnet, 
dass die Spracherkennung im Spracherkenner (11) 
im Rahmen eines mehrstufigen Prozesses erfolgt, 
welcher zumindest nacheinander folgend die Ver-
arbeitu ngsstufen 

Klassifikation (15), zur Erkennung von Lautein-
heiten und/oder Lautunterein heiten von Laute-
inheiten, 

Worterkennung (16), zur Erkennung gespro-
chener Worte, 

und Interpretation, zur Erkennung und lnterpre-
tation sinnvoller Siitze (17) umfasst, 

und dass durch eine odermehrere dieserVerarbei-
tungsstufen 
zum einen eine Auswahl von Sprachsignalen ge-
troffen wird, welche das Potential fur eine bestm6g-
liche Erkennungsleistung haben, und welche einer 
Weiterverarbeitung zugefuhrt werden sol I en, 
und zum anderen der Optimierungseinheit (1 0) not-
wendige Regelsignale (18) zur VerfOgung gestellt 
werden, um die Empfangscharakteristik des Mikro-
fonarrays (12) in Bezug auf diejenigen Sprachka-
niile (14) zu optimieren, aus welchen diejenigen 
Sprachsignale empfangen werden, welche das Po-
tential fur eine bestm6gliche Erkennungsleistung 
haben. 

Verfahren zur Regelung eines Spracherkennungs-
systems nach einem der vorhergehenden AnsprO-
che, 
dadurch gekennzeichnet, 
dass eine Statistik darOber gefuhrt wird, furwelche 
Empfangscharakteristiken des Mikrofonarrays opti-
male Erkennungsleistungen erzielt wurden, 
und das ausgehend von dieser Statistik entschie-
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den wird, ob die van dem Spracherkennungssy­
stem verarbeiteten Sprachsignale van untersch ied­
lichen Sprechern stammen. 

4. Verfahren zur Regelung eines Spracherkennungs- 5 
systems nach Anspruch 3, 
dadu rch gekennzeichnet, 
dass die Statistik in Art eines Histogramms gefuhrt 
wird, welches entlang seiner Ordinate untersch ied-
liche raumlich nebeneinander liegende Raumrich- 10 
tun gen auflistet, und abbildet, wie haufig ein aus ei-
ner dieser bestimmten Raumrichtungen empfange-
nes Signal zu einem brauchbaren Erkennungser­
gebnis beigetragen hat, 
wobei dann auf unterschiedliche Sprecher ent- 15 
schieden wird, wenn zwischen zwei im Histogramm 
in ihrer Haufigkeit deutlich hervortretenden Raum­
richtungen wenigstens eine Raumrichtung gege-
ben ist, welche eine hierzu signifikant geringe Hau-
figkeit aufweist. 20 

5. Verfahren zur Regelung eines Spracherkennungs­
system nach einem der AnsprOche 1 oder 4, 
dadu rch gekennzeichnet, 
dass fur den Fall, dass auf das Vorhandensein 25 

mehrerer Sprecher (30, 31) geschlossen wird, dem 
Spracherkennungssystem wenigstens ein weiterer 
Spracherkenner zugeschaltet wird, 
welcher im wesentlichen die selben Funktionalita-
ten wie der bereits im Spracherkennungssystem 30 
enthaltene Spracherkenner aufweist, 
und welchem van der Optimierungseinheit (10) die­
jenigen Sprachsignale zugeleitet werden, welche 
aus den Raumrichtungen stammen, welche wenig­
stens einem der mehreren Sprecher zugeordnet 35 
sind. 

6. Vorrichtung zur Regelung eines Spracherken­
n u n gssystems, 
bestehend aus einer Mikrofonanordnung mit einer 40 

Optimieru ngseinheit (10) zur Modifikation der Emp­
fangscharakteristik der Mikrofonanordnung (12), 
welche Oberwenigstens einen Spracherkenner (11) 
verfOgt, welchem die Sprachsignale zugefuhrt wer-
den und welcher diese verarbeitet, 45 

rungseinheit (10) dergestalt in Verbindung steht, 
dass ihm die aus Sprachsignale Ober Sprachkanale 
(14) parallel oder quasi-parallel zugefuhrt werden, 
dass der Spracherkenner (11) so ausgestaltet ist, 
dass erdiese unterschiedlichen Sprachsignale par­
allel oder quasi-parallel verarbeiten und die Erken­
nungsergebnisse hinsichtlich ihrer Qualitat mitein­
ander vergleichen kann, 
und dass auf Grundlage dieses Vergleichs 
zum einen die Sprachsignale derjenigen Sprachka­
nale auswahlt und weiterverarbeitet werden, wel­
che das Potential fur eine bestmiigliche Erken­
nungsleistung haben, 
und zum anderen die Optimierungseinheit (1 O) 
durch den Spracherkennerdie notwendigen Regel­
signale (18) erhalt, um die Empfangscharakteristik 
des Mikrofonarrays in Bezug auf diejenigen 
Sprachkanale (14) hin zu optimieren, welche die 
Sprachsignale leiten, welche das Potential fur eine 
bestmogliche Erkennungsleistung haben. 

7. Vorrichtung zur Regelung eines Spracherken­
nungssystems nach Anspruch 6, 
dadurch gekennzeichnet, 
dass der Spracherkenner mehrstufig ausgestaltet 
ist, und zumindest enthalt: 

einen Klassifikator (15), zur Erkennung von 
Lauteinheiten und/oder Lautuntereinheiten von 
Lauteinheiten, 

eine Einheit zur Erkennung gesprochener Wor­
te in den empfangen Sprachsignalen (16), zur 
Erkenn ung gesprochener Worte, 

und eine Einheit zur Interpretation des empfan­
genen Sprachsignals (17), zur Erkennung und 
Interpretation sin nvoller Satze umfasst, 
und dass durch eine oder mehrere dieser Ver­
arbeitu ngsstufen 
zum einen eine Auswahl van Sprachsignalen 
getroffen wird, welche das Potential fur eine 
bestmogliche Erkennungsleistung haben, und 
welche einer Weiterverarbeitung zugefuhrt 
werden sollen, 
und zum anderen derOptimierungseinheit (10) 
notwendige Regelsignale (18) zur VerfOgung 
gestellt werden, um die Empfangscharakteri-
stik des Mikrofonarrays (12) in Bezug auf die-

wobei der Spracherkenner (11) mit der Optimie­
rungseinheit (10) zur Modifikation Empfangscha­
rakteristik der Mikrofonanordnung (12) in Verbin­
dung steht, so dass Ober diese Verbindung die 
Empfangscharakteristik dergestalt geregelt werden 
kann, dass die Erkennungsleistung des der Opti­
mierungseinheit (1 O) nachgeordneten Spracher­
kenners (11) optimiert wird, 

so jenigen Sprachkanale (14) hin zu optimieren, 
welche diejenigen Sprachsignale fuhren, wel­
che das Potential fur eine bestmiigliche Erken­
nungsleistung haben. 

dadu rch gekennzeichnet, 
dass dem Spracherkenner (11) die Sprachsignale 
Ober mehrere parallele Signalleitungen (14) zuge­
fuhrt werden, 
dass dem Spracherkenner (11) mit der Optimie-

55 8. Vorrichtung zur Regelung eines Spracherken­
nungssystem nach einem der AnsprOche 6 bis 7, 
dadurch gekennzeichnet, 
dass die Vorrichtung so ausgestaltet ist, dass fur 

7 
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den Fall dass die empfangenen Sprachsignale 
mehreren Sprechern zuzuordnen sind wenigstens 
ein weiterer Spracherkenner zugeordnet werden 
kann, welcher im wesentlichen die selben Funktio­
nalitaten wie der bereits im Spracherkennungssy- 5 
stem enthaltene Spracherkenner (11) aufweist, 
und welcher mit der Optimierungseinheit (10) der­
gestalt in Verbindung steht, dass ihm diejenigen 
Sprachsignale zugeleitet werden, welche aus den 
Raumrichtungen stammen, welche wenigstens ei- 10 
nem der mehreren Sprecher zugeordnet sind. 
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REMARKS 

In response to the Office Action dated March 13, 2020, reconsideration is respectfully 

requested. To further the prosecution of this application, amendments have been made in the 

claims, and each of the rejections set forth in the Office Action has been carefully considered and is 

addressed below. The claims as presented are believed to be in condition for allowance. 

Claims 1-21 were previously pending in this application. Claims 1, 11, 15, 17, 18, 20 and 21 

are amended. Claims 10 and 16 are cancelled. No claims are added. As a result, claims 1-9, 11-15 

and 17-21 are pending for examination, with claims 1, 15 and 21 being independent. No new matter 

has been added. 

Claim Rejections under 35 U.S.C. §103 

Each of independent claims 1, 15, and 21 stands rejected under 35 U.S.C. §103(a) as 

purportedly being obvious over U.S. Patent No. 8,977,255 to Freeman et al. (hereinafter "Freeman") 

in view of U.S. Patent Application Publication No. 2013/0080167 to Mozer (hereinafter "Mozer"). 

The rejection of each of independent claims 1, 15 and 21 on this basis is respectfully traversed. 

A. Brief Overview Of Some Embodiments 

Some embodiments described in the Specification relate to techniques whereby a device 

determines, while in a low power mode, whether an acoustic input includes a voice command 

(Published Specification, CJ{[0035]). In some techniques, a two-stage process is used by a device in a 

low power mode to determine whether an acoustic input includes a voice command (CJ{CJ{[0087]­

[0091]). First, the device performs computationally-inexpensive automatic speech recognition 

(ASR) on the acoustic input to see whether any recognized words or phrases match a trigger word or 

phrase (CJ{[0087]). For example, the device may determine whether any recognized words or phrases 

match the trigger phrase "Hello Dragon" (CJ{[0087]). 

After it is determined that the acoustic input includes a trigger word phrase, the device, 

while still in the low power mode, invokes more comprehensive ASR to determine whether the 
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acoustic input includes a voice command (CJ{[0090]). This may be performed in any of various ways. 

In some embodiments, the device, while still in the low power mode, may transmit the acoustic 

input to a server so that the server can perform more computationally-expensive ASR to determine 

whether the acoustic input includes a voice command (CJ{[0091]). If the server determines that a 

voice command is included in the acoustic input, the server may notify the device, so that the device 

may respond to the voice command recognized by the server (CJ{0070). 

The foregoing overview is provided to assist the Examiner in appreciating some aspects of 

certain embodiments. However, this overview may not apply to each of the independent claims, and 

the language of each independent claim may differ in material respects from the foregoing 

overview. The Examiner is thus respectfully requested to give careful consideration to the language 

of each independent claim, and to address each on its own merits, without relying on the overview 

above. In this respect, the Assignee does not rely on the overview to distinguish any of the claims 

over the cited art, but rather relies only upon the language of the claims themselves and the 

arguments presented in the sections that follow. 

B. Rejection Of Independent Claim 1 

Amended claim 1 recites a device configured to operate in a lower power mode and a higher 

power mode. The device comprises: at least one processor configured to perform at least one 

processing stage on an acoustic input received from an environment of the device while the device 

is operating in the lower power mode. Performing the at least one processing stage comprises: 

determining in the lower power mode whether the acoustic input includes a specific word or phrase 

that, when spoken, indicates that a voice interface of the device is to be engaged for provision of 

subsequent input, wherein the determining comprises: performing automatic speech recognition 

(ASR), while in the lower power mode, to recognize at least one word or phrase in the acoustic 

input; determining, while in the lower power mode, whether the recognized at least one word or 

phrase matches the specific word or phrase; in response to determining that the acoustic input 

includes the specific word or phrase, requesting, via a network while in the lower power mode, that 

at least one server perform recognition on at least a portion of the acoustic input to determine 
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whether the acoustic input includes at least one voice command; in response to receiving an 

indication from the at least one server that the acoustic input includes at least one voice command, 

selecting whether to remain in the lower power mode or to transition to a higher power mode; and 

responding to the at least one voice command, in either the lower power mode or the higher power 

mode, depending on the selecting. 

Amended claim 1 patentably distinguishes over any combination of the asserted references 

for at least two reasons. First, Freeman and Mozer do not disclose or suggest, either individually in 

combination, "determining in [a] lower power mode whether [] acoustic input includes a specific 

word or phrase that, when spoken, indicates that a voice interface of [a] device is to be engaged for 

provision of subsequent input," and then separately "determin[ing] whether the [same] acoustic 

input includes at least one voice command," as claim 1 recites. Second, Freeman and Mozer do not 

disclose or suggest, either individually or in combination, a device which, "in response to receiving 

an indication [] that [an] acoustic input includes at least one voice command, select[s] whether to 

remain in [a] lower power mode or to transition to a higher power mode" and "respond[s] to the at 

least one voice command in either the lower power mode or the higher power mode, depending on 

the selecting," as claim 1 recites. These distinctions are discussed in turn below. 

1. The Asserted References Do Not Disclose Or Suggest Determining That Acoustic 
Input Includes A Word Or Phrase Indicating That A Voice Interface Is To Be 
Engaged For Provision Of Subsequent Input, And Then Separately Determining 
Whether The Same Acoustic Input Includes At Least One Voice Command 

In the "Response To Arguments" section, the Office Action contends that Freeman and 

Mozer both disclose a process whereby a device first determines in a lower power mode whether 

acoustic input includes a specific word or phrase that, when spoken, indicates that a voice interface 

of the device is to be engaged for provision of subsequent input, and then separately determines 

whether the same acoustic input includes at least one voice command. This contention is 

unsupported, by either of the references. 

Freeman does not disclose or suggest determining that an acoustic input includes a specific 

word or phrase, and then separately determining whether the same acoustic input includes at least 
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one voice command. In fact, Freeman explicitly states that a user need not supply a specific word 

or phrase to indicate that a voice interface is to be engaged before subsequently supplying a voice 

command. In this respect, Freeman touts that voice commands supplied by a user are processed 

directly "without any preparatory user action with respect to the portable electronic device" 

(Abstract). In portions of Freeman which are cited by the Office Action, Freeman discloses that a 

user's acoustic input is analyzed to determine whether it includes a voice command, and if so, the 

command is automatically and directly processed (see, e.g., steps 404, 408, 410 of Fig. 4, steps 508, 

510, 514, 516 of FIG. 5; col. 6, line 15 - col. 7, line 10). Freeman says nothing about first 

determining whether an acoustic input includes a specific word or phrase that indicates that a voice 

interface is to be engaged for provision of subsequent input, and then separately determining 

whether the same acoustic input includes at least one voice command, as claim 1 recites. 

Mozer also does not satisfy these limitations of claim 1. Like Freeman, Mozer expressly 

touts that the disclosed system "does not need to be triggered (e.g., by [] a trigger phrase) to begin 

speech recognition" (CJ{CJ{[0032]-[0033]). In Mozer's system, a stage 1 recognizer passively listens to 

a conversation to determine whether it includes keywords (CJ{CJ{[0032]-[0033]). The keywords have 

each been assigned to a classification (CJ{CJ{[0032]-[0033]). If enough keywords in a particular 

classification are detected, the stage 1 recognizer initiates a stage 2 recognizer, and provides the 

identified classification to it (CJ{CJ{[0033], [0067]). The stage 2 recognizer then commences listening 

to the conversation, deciphers words which have been spoken after it was initiated, and retrieves 

information relating to the conversation (CJ{[0067]). For example, if the stage 2 recognizer 

determines that the part of the conversation which took place after it commenced listening relates to 

potential activities in Ireland, then it may determine that the participants are discussing a trip to 

Ireland, and retrieve pictures of Ireland, or a coupon for a soccer game (CJ{0067). 

Because Mozer's stage 2 recognizer only begins listening to a conversation after being 

initiated by the stage 1 recognizer, the stage 1 recognizer and stage 2 recognizer separately process 

different acoustic inputs. Thus, even if one assumed for argument's sake that a keyword detected 

by the stage 1 recognizer could reasonably be interpreted as "a specific word or phrase indicating 

that a voice interface is to be engaged for provision of subsequent input," and that the conversation 

deciphered by the stage 2 recognizer could reasonably be interpreted as a "voice command" (which 
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the Assignee does not concede), Mozer does not disclose or suggest determining whether the 

"specific word or phrase" and "at least one voice command" are included in the same acoustic 

input, as claim 1 recites, since in Mozer's system the "specific word or phrase" and the 

conversation reside in different acoustic inputs. 

As a result, Freeman and Mozer do not satisfy, either individually or in combination, the 

claim 1 limitations directed to determining whether an acoustic input includes a specific word or 

phrase that indicates that a voice interface is to be engaged for provision of subsequent input, and 

then separately determining whether the same acoustic input includes at least one voice command. 

Claim 1 patentably distinguishes over any combination of the asserted references for at least this 

reason. 

2. The Asserted References Do Not Disclose Or Suggest A Device Which, In Response 
To Receiving An Indication That An Acoustic Input Includes At Least One Voice 
Command, Selects Whether To Remain In A Lower Power Mode Or Transition To A 
Higher Power Mode, And Responds To The At Least One Voice Command In Either 
The Lower Power Mode Or The Higher Power Mode, Depending On The Selecting 

Claim 1 also patentably distinguishes over any combination of the asserted references 

because Freeman and Mozer do not disclose or suggest, either individually or in combination, a 

device which, "in response to receiving an indication [] that [an] acoustic input includes at least one 

voice command, select[s] whether to remain in [a] lower power mode or to transition to a higher 

power mode, and respond[ s] to the at least one voice command in either the lower power mode or 

the higher power mode, depending on the selecting," as claim 1 recites. 

Freeman says nothing whatsoever about a device selecting whether to remain in a lower 

power mode or transition to a higher power mode in response to receiving an indication that an 

acoustic input includes at least one voice command. In fact, in a portion of Freeman which is cited 

by the Office Action, Freeman explicitly discloses automatically transitioning to a higher power 

mode upon determining that an acoustic input includes a voice command (FIG. 5, steps 510, 512). 

Mozer does not remedy this deficiency of Freeman, as Mozer says nothing whatsoever about 

a device which, "in response to receiving an indication [] that [an] acoustic input includes at least 
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one voice command, select[s] whether to remain in [a] lower power mode or to transition to a higher 

power mode, and respond[ s] to the at least one voice command in either the lower power mode or 

the higher power mode, depending on the selecting," as claim 1 recites. 

3. Conclusion Regarding Claim 1 

For each of the foregoing reasons, claim 1 patentably distinguishes over any combination of 

the asserted references. Withdrawal of the rejection of claim 1 as purportedly being obvious over 

Freeman in view of Mozer is therefore respectfully requested. 

Claims 2-9 and 11-14 depend from claim 1, and are allowable for at least the same reasons. 

B. Rejection Of Independent Claim 15 

Claim 15 recites at least one non-transitory computer readable medium storing instructions 

that, when executed by at least one processor, cause the at least one processor to perform a method 

of monitoring an acoustic environment of a device to receive acoustic input from the environment of 

the device while the device is operating in a low power mode. The method comprises: performing 

at least one processing stage on the acoustic input, the at least one processing stage comprising: 

performing automatic speech recognition (ASR), while in the low power mode, to recognize at least 

one word or phrase in the acoustic input; determining, while in the low power mode, whether the 

recognized at least one word or phrase matches a trigger word or phrase; in response to determining 

that the at least one first word or phrase matches the trigger word or phrase, requesting, via a 

network while in the low power mode, that at least one server perform recognition on at least a 

portion of the acoustic input to determine whether the acoustic input includes one or more voice 

commands; in response to receiving an indication from the at least one server that the acoustic input 

includes at least one voice command, selecting whether to remain in the lower power mode or to 

transition to a higher power mode, and responding to the at least one voice command recognized by 

the at least one server, in either the lower power mode or the higher power mode, depending on the 

selecting. 
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It should be appreciated from the discussion above regarding claim 1 that Freeman and 

Mozer do not satisfy, either individually or in combination, the claim 15 limitations directed to 

determining whether a recognized at least one word or phrase matches a trigger word or phrase, and 

then separately determining whether the same acoustic input includes one or more voice commands. 

It should also be appreciated from the discussion above regarding claim 1 that Freeman and Mozer 

do not satisfy, either individually or in combination, the claim 15 limitations directed to selecting, in 

response to receiving an indication that an acoustic input includes at least one voice command, 

whether to remain in a lower power mode or transition to a higher power mode, and responding to 

the at least one recognized voice command, in either the lower power mode or the higher power 

mode, depending on the selecting. 

Accordingly, claim 15 patentably distinguishes over any combination of Freeman and 

Mozer. Withdrawal of the rejection of claim 15 as purportedly being obvious over Freeman in view 

of Mozer is respectfully requested. 

Claims 17-20 depend from claim 15, and are allowable for at least the same reasons. 

C. Rejection Of Independent Claim 21 

Claim 21 recites a device comprising at least one processor, configured to process acoustic 

input from an environment of the device while the device is operating in a low power mode. The 

processing comprises: performing automatic speech recognition (ASR), while in the low power 

mode, to recognize at least one word or phrase in the acoustic input; determining, while in the low 

power mode, whether the recognized at least one word or phrase matches a trigger word or phrase; 

in response to determining that the at least one first word or phrase matches the trigger word or 

phrase, requesting that at least one server perform recognition on at least a portion of the acoustic 

input to determine whether the acoustic input includes one or more voice commands; and in 

response to receiving an indication from the at least one server that the acoustic input includes at 

least one voice command, selecting whether to remain in the lower power mode or to transition to a 

higher power mode, and performing at least one task to carry out the at least one voice command in 
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the acoustic input recognized by the at least one server, in either the lower power mode or the higher 

power mode, depending on the selecting. 

It should be appreciated from the discussion above regarding claim 1 that Freeman and 

Mozer do not satisfy, either individually or in combination, the claim 21 limitations directed to 

determining whether a recognized at least one word or phrase matches a trigger word or phrase, and 

then separately determining whether the same acoustic input includes one or more voice commands. 

It should also be appreciated from the discussion above that Freeman and Mozer do not satisfy, 

either individually or in combination, the claim 21 limitations directed to selecting, in response to 

receiving an indication that an acoustic input includes at least one voice command, whether to 

remain in a lower power mode or transition to a higher power mode, and performing at least one 

task to carry out the at least one voice command in either the lower power mode or the higher power 

mode, depending on the selecting. 

Accordingly, withdrawal of the rejection of claim 21 as purportedly being obvious over 

Freeman in view of Mozer is therefore respectfully requested. 

General Comments on Dependent Claims 

As each dependent claim depends from a base claim that is believed to be in condition for 

allowance, the Assignee believes that arguing the further distinguishing features of all of the 

dependent claims is unnecessary at this time. However, the Assignee does not necessarily concur 

with the interpretation of any of the dependent claims set forth in the Office Action, and does not 

necessarily concur that the basis for rejecting any dependent claim is proper. Therefore, the 

Assignee reserves the right to address in the future the patentability of any dependent claim not 

specifically addressed herein. 
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CONCLUSION 

In view of the foregoing, this application should now be in condition for allowance. A 

notice to this effect is respectfully requested. If the Examiner believes, after this response, the 

application is not in condition for allowance, the Examiner is requested to call the undersigned at 

the telephone number indicated below to discuss any outstanding issues. 

Dated: July 13, 2020 
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Dated: July 13, 2020 Electronic Signature for : /Trish McDonald/ 

RESPONSE FILED WITH REQUEST FOR CONTINUED EXAMINATION 

Mail Stop RCE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

INTRODUCTORY COMMENTS 

In response to the Office Action dated March 13, 2020, please amend the above-identified 

U.S. patent application as follows: 

Claim Amendments are reflected in the claim listing which begins on page 2 of this paper. 

Remarks/Arguments begin on page 8 of this paper. 
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Confirmation No.: 
Filed: 

William F. Ganong 
15/238,238 
5864 
August 16, 2016 
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Certificate of Electronic Filing under 37 C.F.R. § 1.8 
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic filing 
system in accordance with 37 C.F.R. § 1.6(a)(4). 

Dated: July 13, 2020 

MAIL STOP RCE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Electronic Signature for : /Trish McDonald/ 

STATEMENT FILED PURSUANT TO THE DUTY OF 
DISCLOSURE UNDER 37 C.F.R. §§ 1.56, 1.97 AND 1.98 

Sir: 

Pursuant to the duty of disclosure under 37 C.F.R. §§ 1.56, 1.97 and 1.98, the undersigned 

requests consideration of this Information Disclosure Statement. 

PART I: Compliance with 37 C.F.R. § 1.97 

This Information Disclosure Statement has been filed before the mailing of a first Office 

Action after the filing of a Request for Continued Examination under 37 C.F.R. § 1.114. 

No fee or certification is required. 

PART II: Information Cited 

The undersigned hereby makes of record in the above-identified application the information 

listed on the attached form PTO-1449 (modified PTO/SB/08). The order of presentation of the 

references should not be construed as an indication of the importance of the references. 
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The undersigned hereby makes the following additional information of record in the 

above-identified application. 

The undersigned would like to bring to the Examiner's attention the following co-pending 

application that may contain subject matter related to this application: 

Serial No. Filing Date Inventor(s) Docket No. 

*16/074,953 08-02-2018 Premont et al. N0484.71176US00 

*A copy of this reference is not provided as the Office has waived the requirement under 37 C.F.R. § 1.98(a)(2)(iii) for submitting a copy of a 

cited U.S. patent application if it is scanned to the Image File Wrapper system and is available on Private PAIR. 

The above-identified co-pending application may include subject matter that is technically­

related to subject matter of the present application and may contain claims that recite elements 

similar to those recited in claims of the present application. In handling prosecution of the above­

identified application, the Examiner for this other application presumably will search for relevant 

prior art and, in some circumstances, may take positions about the prior art and/or the interpretation 

of the claims that may be material to the examination of the present application. 

Accordingly, the Examiner in the present application is requested to review the file history 

of the above-identified co-pending application to see whether there is any information that the 

Examiner believes may be relevant to the prosecution of the present application. It is assumed that 

the Examiner has access to the file history of the above-identified application. However, if the 

Examiner would like copies of any or all of the information included in the file history of the above­

identified application, the Examiner is asked to contact the undersigned representative. 

The undersigned would like to bring to the Examiner's attention the enclosed search reports 

or other communications from corresponding or related International or Foreign National 

Applications: 

Serial No. Date of Mailing TyQe(s) of Communication Docket No. 

PCT/US2016/017317 08-23-2018 
International Preliminary 

N0484.71176WO00 
Report on Patentability 

PCT/US2016/017317 05-12-2016 
International Search Report 

N0484.71176WO00 
and Written Opinion 
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Documents cited anywhere in the Information Disclosure Statement are enclosed unless 

otherwise indicated. It is respectfully requested that: 

1. The Examiner consider completely the cited information, along with any other 

information, in reaching a determination concerning the patentability of the present claims; 

2. The enclosed form PTO-1449 (modified PTO/SB/08) be signed by the Examiner to 

evidence that the cited information has been fully considered by the United States Patent and 

Trademark Office during the examination of this application; 

3. The citations for the information be printed on any patent which issues from this 

application. 

By submitting this Information Disclosure Statement, the undersigned makes no 

representation that a search has been performed, of the extent of any search performed, or that more 

relevant information does not exist. 

By submitting this Information Disclosure Statement, the undersigned makes no 

representation that the information cited in the Statement is, or is considered to be, material to 

patentability as defined in 37 C.F.R. § 1.56(b ). 

By submitting this Information Disclosure Statement, the undersigned makes no 

representation that the information cited in the Statement is, or is considered to be, in fact, prior art 

as defined by 35 U.S.C. § 102. 

Notwithstanding any statements by the undersigned, the Examiner is urged to form his or her 

own conclusion regarding the relevance of the cited information. 

An early and favorable action is hereby requested. 
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The Director is hereby authorized to charge any deficiency or credit any overpayment in the 

fees occasioned by the filing of this Information Disclosure Statement to our Deposit Account No. 

23/2825 under Docket No. N0484.71090US04 from which the undersigned is authorized to draw. 

Docket No.: N0484.71090US04 
Date: July 13, 2020 
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CLAIMS 

1. (Currently amended) A device configured to operate in a lower power mode and a higher 

power mode, the device comprising: 

at least one input configured to receive acoustic input from an environment of the device 

,.vhile the device is operating in the lov,rer pov,rer mode; and 

at least one processor configured to perform at least one processing stage on [[the]] an 

acoustic input received from an environment of the device while the device is operating in the lower 

power mode, performing the at least one processing stage including comprising: 

determining in the lower power mode whether the acoustic input includes a specific 

word or phrase that, when spoken, indicates that a voice interface of the device is to be 

engaged for provision of subsequent input, wherein the determining comprises: 

performing automatic speech recognition (ASR), while in the lower power mode, 

to recognize at least one word or phrase in the acoustic input; 

determining, while in the lower power mode, whether at least one first ,.vord or 

phrase of the recognized at least one word or phrase matches the specific word or 

phrase; 

in response to determining that the acoustic input includes the specific word or 

phrase, requesting, via a network while in the lower power mode, that at least one server 

perform recognition on at least a portion of the acoustic input to determine whether the 

acoustic input includes at least one voice command; 

in response to receiving an indication from the at least one server that the acoustic 

input includes at least one voice command, selecting whether to remain in the lower power 

mode or to transition to a higher power mode; and 

responding to the at least one voice command, in either the lower power mode or the 

higher power mode, depending on the selecting. , ,.vherein the device is configured to 

respond to voice commands recognized by the at least one server. 
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2. (Previously presented) The device of claim 1, wherein the at least one processor comprises 

a first processor configured to perform at least one first processing stage and a second processor 

configured to perform at least one second processing stage. 

3. (Previously presented) The device of claim 2, wherein the first processor is configured to 

perform at least one first processing stage prior to the second processor being engaged to perform at 

least one second processing stage. 

4. (Previously presented) The device of claim 3, wherein the first processor is a digital signal 

processor configured to operate at a lower power than the second processor. 

5. (Previously presented) The device of claim 4, wherein the first processor is configured to 

perform at least one voice activity detection processing stage including spectral analysis on the 

acoustic input to evaluate whether the spectrum of the acoustic input is indicative of voice activity, 

periodicity analysis to evaluate whether the signal periodicity is indicative of voice activity and/or 

phone loop analysis to evaluate whether the acoustic input includes speech. 

6. (Previously presented) The device of claim 4, wherein the first processor is configured to 

perform the ASR at least in part by performing limited vocabulary automatic speech recognition on 

the acoustic input to determine whether the acoustic input includes a word or phrase from a limited 

set, the limited set including the specific word or phrase. 

7. (Previously presented) The device of claim 4, wherein the second processor is configured to 

perform the ASR on the acoustic input, at least one classification processing stage and/or at least 

one natural language processing stage to understand the meaning of the voice command. 
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8. (Previously presented) The device of claim 7, wherein the second processor is configured to 

perform the ASR at least in part by performing limited vocabulary automatic speech recognition on 

the acoustic input to determine whether the acoustic input includes a word or phrase from a limited 

set, the limited set including the specific word or phrase. 

9. (Previously presented) The device of claim 7, wherein the device is further configured to 

provide, prior to activating the second processor or turning on a display of the device, at least one 

indication to the user to confirm that the acoustic input was received and is being processed. 

10. (Cancelled) 

11. (Currently amended) The device of claim 1, wherein at least one task specified by the voice 

command is performed with the device remaining selecting to remain in the lower power mode.:. 

, and '.vherein the specific ,,vord or phrase, ,,vhen detected, is sufficient to engage the speech interface 

of the device. 

12. (Previously presented) The device of claim 1, wherein the device is further configured to 

perform one or more default actions when a specific task could not be ascertained from the acoustic 

input. 

13. (Previously presented) The device of claim 3, wherein performing the at least one first 

processing stage comprises evaluating at least one contextual cue selected from a group consisting 

of: time of day, motion of the device, location of the device, an occurrence of an event on the 

device, recent activity on the device, and state of a battery powering the device. 
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14. (Previously presented) The device of claim 3, wherein performing the at least one second 

processing stage comprises evaluating at least one contextual cue selected from a group consisting 

of: time of day, motion of the device, location of the device, an occurrence of an event on the 

device, recent activity on the device, and state of a battery powering the device. 

15. (Currently amended) At least one non-transitory computer readable medium storing 

instructions that, when executed [[ on]] Q}'. at least one processor, cause the at least one processor to 

perform a method of monitoring an acoustic environment of a device to receive acoustic input from 

the environment of the device while the device is operating in a low power mode, the method 

compnsmg: 

performing at least one processing stage on the acoustic input, the at least one processing 

stage including comprising: 

performing automatic speech recognition (ASR), while in the low power mode, to 

recognize at least one word or phrase in the acoustic input; 

determining, while in the low power mode, whether at least one first ,,vord or phrase 

et the recognized at least one word or phrase matches a trigger word or phrase; 

in response to determining that the recognized at least one fus-t word or phrase 

matches the trigger word or phrase.,_[[:]] requesting, via a network while in the low power 

mode, that at least one server perform recognition on at least a portion of the acoustic input 

to determine whether the acoustic input includes one or more voice commands; 

in response to receiving an indication from the at least one server that the acoustic 

input includes at least one voice command, selecting whether to remain in the lower power 

mode or to transition to a higher power mode, and 

responding to the at least one voice command recognized by the at least one server.,_ 

in either the lower power mode or the higher power mode, depending on the selecting. 
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16. (Cancelled) 

17. (Currently amended) The at least one non-transitory computer readable medium of claim 

15, wherein the method further comprising comprises performing limited vocabulary automatic 

speech recognition on the acoustic input to determine whether the at least one first word or phrase 

matches the trigger word or phrase. 

18. (Currently amended) The at least one non-transitory computer readable medium of claim 

15, wherein the method further comprising comprises providing, while in the low power mode, at 

least one indication to the user to confirm that the acoustic input was received and is being 

processed. 

19. (Previously presented) The at least one non-transitory computer readable medium of claim 

15, wherein responding to the at least one voice command comprises initiating performance of at 

least one task specified by the voice command with the device remaining in the low power mode. 

20. (Currently amended) The at least one non-transitory computer readable medium of claim 

15, wherein the method further comprising comprises evaluating, while in the low power mode, at 

least one contextual cue selected from a group consisting of: time of day, motion of the device, 

location of the device, an occurrence of an event on the device, recent activity on the device, and 

state of a battery powering the device. 

21. (Currently amended) A device comprising: at least one input configured to receive acoustic 

input from an environment of the device ,,vhile the device is operating in a lov,r pov,rer mode; and 

at least one processor.,_ configured to process acoustic input from an environment of the 

device while the device is operating in a low power mode, the processing comprising: 
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perfonn performing automatic speech recognition (ASR), while in the low power 

mode, to recognize at least one word or phrase in the acoustic input; 

detennine determining, while in the low power mode, whether at least one first ,,vord 

or phrase of the recognized at least one word or phrase matches a trigger word or phrase; 

in response to determining that the recognized at least one first word or phrase 

matches the trigger word or phrase, request requesting that at least one server perform 

recognition on at least a portion of the acoustic input to determine whether the acoustic 

input includes one or more voice commands; [[and]] 

in response to receiving an indication from the at least one server that the acoustic 

input includes at least one voice command, selecting whether to remain in the lower 

power mode or to transition to a higher power mode; and 

performing perform at least one task to carry out the at least one voice command in 

the acoustic input recognized by the at least one server, in either the lower power mode 

or the higher power mode, depending on the selecting. 

Petitioner Exhibit 1004, Page 937 of 1052



PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number I Filing Date I Substitute for Form PTO-875 
15/238,238 08/16/2016 □To be Mailed 

ENTITY: ~ LARGE D SMALL D MICRO 

APPLICATION AS FILED - PART I 

Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

LJ BASIC FEE 
(37 CFR 1.16(a), (bl, or (c)) 

N/A N/A N/A 

LJ SEARCH FEE N/A N/A N/A 
(37 CFR 1.16(k), (i), or (m)) 

LJ EXAMINATION FEE N/A N/A N/A 
(37 CFR 1.16(0), (p), or /nii 

TOTAL CLAIMS 
minus 20 = * X $80 = (37 CFR 1.16(i)) 

INDEPENDENT CLAIMS 
minus 3 = * X $420 = (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 sheets 

□APPLICATION SIZE FEE (37 
of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 

CFR 1.16(s)) fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

0 MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

/Column 1\ /Column 2\ /Column 3 

CLAIMS HIGHEST 

07/13/2020 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

I- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR w 
::iii: Total * 19 Minus ** 20 =0 X $ 100 = 0 C 137 CFR 1.16"ill 

z Independent *3 Minus *** 3 =0 X $460 = 0 w (37 CFR 1.16(h)) 
::iii: D Application Size Fee (37 CFR 1.16(s)) c( 

0 FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
1.16(j)) 

TOTAL ADD'L FEE 0 
(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
AFTER PREVIOUSLY 

I- AMENDMENT PAID FOR z w Total * Minus ** = X $0 = ::iii: (37 CFR 1.16(i)) 

C Independent * Minus *** X $0 z /37 CFR 1.16/hll = = 
w D Application Size Fee (37 CFR 1.16(s)) ::iii: 
c( 

lJ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
1.16(i)) 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "O" in column 3. LIE 

** If the "Hiqhest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /MARQUITA D JONES/ 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 

Petitioner Exhibit 1004, Page 938 of 1052



UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

EXAMINER 
91337 7590 09/02/2020 

Nuance Communications, Inc. HO,HUYC 

c/o Wolf, Greenfield & Sacks, P.C. 
600 Atlantic A venue ART UNIT PAPER NUMBER 

Boston, MA 02210-2206 2644 

DA TE MAILED: 09/02/2020 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

15/238,238 08/16/2016 William F. Ganong III N0484.71090US04 5864 

TITLE OF INVENTION: METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 12/02/2020 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING 
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD 
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT 
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN 
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST 
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity 
fees. 

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail 
Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. 
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at 
www .uspto.gov/PatentMaintenanceFees. 

Page 1 of 3 

PTOL-85 (Rev. 02/11) 

Petitioner Exhibit 1004, Page 939 of 1052



PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web. 

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All 
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected 
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 

91337 7590 09/02/2020 

Nuance Communications, Inc. 
c/o Wolf, Greenfield & Sacks, P.C. 
600 Atlantic A venue 
Boston, MA 02210-2206 

APPLICATION NO. 

15/238,238 

FILING DATE 

08/16/2016 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

(Typed or printed name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

William F. Ganong III N0484.71090US04 5864 

TITLE OF INVENTION: METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1000 

EXAMINER ART UNIT 

HO,HUYC 2644 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
SB/47; Rev 03-09 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

455-556100 

2. For printing on the patent front page, list 
( 1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1000 12/02/2020 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.8l(a). Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. Fees submitted: □Issue Fee □Publication Fee (if required) □Advance Order - # of Copies _________ _ 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

0 Electronic Payment via EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

0 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. ____ _ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 
NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
Page 2 of3 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Petitioner Exhibit 1004, Page 940 of 1052



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

15/238,238 08/16/2016 William F. Ganong III 

91337 7590 09/02/2020 

Nuance Communications, Inc. 
c/o Wolf, Greenfield & Sacks, P.C. 
600 Atlantic A venue 
Boston, MA 02210-2206 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

N0484.71090US04 5864 

EXAMINER 

HO,HUYC 

ART UNIT PAPER NUMBER 

2644 

DA TE MAILED: 09/02/2020 

Determination of Patent Term Adjustment under 35 U.S.C.154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement 
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent 
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial 
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term 
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior 
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration 
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process 
outlined in 37 CFR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 

Page 3 of 3 

PTOL-85 (Rev. 02/11) 

Petitioner Exhibit 1004, Page 941 of 1052



0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget 
approval before requesting most types of information from the public. When 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration date for the 
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform 
the public about the 0MB Control Number's legal significance in accordance with 5 CFR 1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon 
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions 
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, 
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection 
of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements 
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b) 
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information 
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent 
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not 
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment 
of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may 
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the 
Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting 
a request involving an individual, to whom the record pertains, when the individual has requested assistance 
from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to comply 
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility 
to recommend improvements in records management practices and programs, under authority of 44 U.S.C. 
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection 
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall 
not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed 
in an application which became abandoned or in which the proceedings were terminated and which application 
is referenced by either a published application, an application open to public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Notice of Allowability 

Application No. 
15/238,238 
Examiner 
HUY CHO 

Applicant(s) 
Ganong et al. 
Art Unit I AIA (FITF) Status 
2644 No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.~ This communication is responsive to 07/13/2020. 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the 
restriction requirement and election have been incorporated into this action. 

3.~ The allowed claim(s) is/are 1-9, 11-15 and 17-21 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent 
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information 
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) □All b) 0 Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 
2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of each 
sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PTO-892) 5. D Examiner's Amendment/Comment 

2.~ Information Disclosure Statements (PTO/SB/08), 6. ~ Examiner's Statement of Reasons for Allowance 
Paper No./Mail Date . 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

4.~ Interview Summary (PTO-413), 
Paper No./Mail Date. 20200825. 

/HUY CHO/ 
Primary Examiner, Art Unit 2644 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200825 
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Application/Control Number: 15/238,238 
Art Unit: 2644 

DETAILED ACTION 

Page 2 

1. The present application is being examined under the pre-AIA 

first to invent provisions. 

Continued Examination Under 37 CFR 1.114 

2. A request for continued examination under 37 CFR 1.114, 

including the fee set forth in 37 CFR 1.17(e), was filed in this 

application after final rejection. Since this application is 

eligible for continued examination under 37 CFR 1.114, and the 

fee set forth in 37 CFR 1.17(e) has been timely paid, the 

finality of the previous Office action has been withdrawn 

pursuant to 37 CFR 1.114. Applicant's submission filed on 

07/13/2020 has been entered. 

Response to Arguments 

3. Applicant's arguments filed 07/13/2020 have been fully 

considered and are persuasive. The rejection of claims 1-9, 11-

15 and 17-21 has been withdrawn. 

Allowable Subject Matter 

4. Claims 1-9, 11-15 and 17-21 are allowed. 

5. The following is an examiner's statement of reasons for 

allowance: 
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Application/Control Number: 15/238,238 
Art Unit: 2644 

Page 3 

The arguments made in the Applicant Arguments/Remarks on 

07/13/2020 have been fully considered and are persuasive. 

Further search has been updated. However, no reference is found 

alone or in any combination with the prior art of record to 

provide the teachings, suggestions or disclosures of the unique 

claimed limitations and features recited from the independent 

claims 1, 15 and 21 (and thus the dependent claims 2-9, 11-14 

and 17-20) as filed on 07/13/2020. 

Therefore, claims 1-9, 11-15 and 17-21 are deemed allowed. 

Any comments considered necessary by applicant must be 

submitted no later than the payment of the issue fee and, to 

avoid processing delays, should preferably accompany the issue 

fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 

Conclusion 

Any inquiry concerning this communication or earlier 

communications from the examiner should be directed to HUY CHO 

whose telephone number is (571)270-1108. 

normally be reached on M-F 8AM-5PM. 

The examiner can 

Examiner interviews are available via telephone, in-person, 

and video conferencing using a USPTO supplied web-based 

collaboration tool. To schedule an interview, applicant is 
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Application/Control Number: 15/238,238 
Art Unit: 2644 

Page 4 

encouraged to use the USPTO Automated Interview Request (AIR) at 

http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are 

unsuccessful, the examiner's supervisor, KATHY WANG-HURST can be 

reached on (571)270-5371. The fax phone number for the 

organization where this application or proceeding is assigned is 

571-273-8300. 

Information regarding the status of an application may be 

obtained from the Patent Application Information Retrieval 

(PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status 

information for unpublished applications is available through 

Private PAIR only. For more information about the PAIR system, 

see http://pair-direct.uspto.gov. Should you have questions on 

access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or 

access to the automated information system, call 800-786-9199 

(IN USA OR CANADA) or 571-272-1000. 

/HUY CHO/ 
Primary Examiner, Art Unit 2644 
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Receipt date: 03/06/2020 
PATENT COOPERATION TREATY 

ADVANCE E-MAIL 

PCT 
NOTIFICATION CONCERNING 

TRANSMITTAL OF COPY OF INTERNATIONAL 
PRELIMINARY REPORT ON PATENTABILITY 
(CHAPTER I OF THE PA TENT COOPERATION 

TREATY) 
(PCT Rule 44bis.1(c)) 

Date of mailing (day/month/year) 

23 May 2019 (23.05.2019) 

Applicant's or agent's file reference 

IEE160077PCT 

From the INTERNATIONAL BUREAU 

To: 

CCPIT PATENT AND TRADEMARK LAW OFFICE 
8th Floor, Vantone New World Plaza 
2 Fuchengmenwai Street, Xicheng District 
Beijing 100037 
CHINE 

IMPORTANT NOTICE 

International application No. International filing date (day/month/year) Priority date (day/month/year) 

PCT/CN2016/105343 10 November 2016 (10.11.2016) 

Applicant 
NUANCE COMMUNICATIONS, INC. 

The Inlerm1Lional Bureau lransmils herewilh a copy of Lhe inlernalional preliminary reporl on palenlabilily (Chapler I of Lhe Palenl 
Cooperation Treaty) 

The International Bureau of WIPO 
34, chemin des Colombettes 

1211 Geneva 20, Switzerland 

Facsimile No. +41 22 338 82 70 

Form PCT/lB/326 (January 2004) /HUY CHO/ 

Authorized officer 

Xiaofan Tang 

e-mail: pct.team2@wipo.int 

03/09/2020 
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /H.C.H/ 
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Receipt date: 03/06/2020 

PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 

(Chapter I of the Patent Cooperation Treaty) 

(PCT Rule 44bis) 

Applicant's or agent's file reference FOR FURTHER ACTION See item 4 below 
IEE160077PCT 

15/238,238 - GAU: 264~ 

International application No. International filing date (day/month/year) I Priority date (daylmont/J/year) 
PCT/CN2016/105343 10 November 2016 (10.11.2016) 

International Patent Classification (8th edition unless older edition indicated) 
See relevant information in Form PCT/ISA/237 

Applicant 
NUANCE COMMUNICATIONS, INC. 

1. This international preliminary report on patentability (Chapter I) is issued by the International Bureau on behalf of the 
International Searching Authority under Rule 44 bis.l(a). 

2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

In the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a 
reference to the international preliminary report on patentability (Chapter I) instead. 

3. This report contains indications relating to the following items: 

~ Box No. I 

□ Box No. II 

□ Box No. III 

□ Box No. JV 

~ Box No. V 

□ Box No. VJ 

□ Box No. VII 

□ Box No. VIII 

Basis of the report 

Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 

4. The International Bureau will communicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93bis.l 
but not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from 
the priority date (Rule 44bis .2). 

Date of issuance of this report 
14 May 2019 (14.05.2019) 

The International Bureau of WIPO Authorized officer 

34, chemin des Colombettes Xiaofan Tang 1211 Geneva 20, Switzerland 

Facsimile No. +41 22 338 82 70 e-mail: pct.team2@wipo.int 

Form PCT/IB/373 (January 2004) 

03/09/2020 
/HUY CHO/ 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /H.C.H/ 
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Receipt date: 03/06/2020 15/238,238 - GAU: 264~ 

PATENT COOPERATION TREATY 

From the lNTERNATIONAL SEARCH[NG AUTHORlTY 

To: 
100037 
China 8th Floor, Vantone New World Plaza, 2 
Fuchengmenwai Street, Xicheng District, Beijing 

CCPIT PA TENT AND TRADEMARK LAW OFFICE 

PCT 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.l) 

Date of mailing 

(day/month/year) 04 August 2017 
Applicant's or agent's file reference FOR FURTHER ACTION 

IEE160077PCT See paragraph 2 below 

International application No. 

I 
International filing date (day/month/year) I Priority date (day/month/year) 

PCT/CN2016/105343 10 November 2016 
International Patent Classification (IPC) or both national classification and IPC 

GJOL 15/02(2006.0l)i; GlOL 15/06(2013.0l)i; GJOL 15/22(2006.0l)i; G06F 1/32(2006.0l)i 

Applicant 
NUANCE SOFTWARE TECHNOLOGY (BEIJING) CO., LTD. 

1. lbis opinion contains indications relating to the following items: 

[2] Box No. I Basis of the opinion 

D Box No. II Priority 

D Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

D Box No. N Lack of unity of invention 

[2] Box No. V Reasoned statement under Ruic 43bis.l(a)(i) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

D Box No. VI Certain documents cited 

D Box No. VII Certain defects in the international application 

D Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the [PEA and the chosen !PEA has notified the International Bureau under Rule 66.lbis(b) that written 
opinions of this International Searching Authority will not be so considered. 

[f this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the [PEA 
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form 
PCT/[SA/220 or before the expiration of 22 months from the priority date, whichever expires later. 

For further options, see Fonn PCT/ISA/220. 

Name and mailing address of the [SA/ 

STATE INTELLECTUAL 
PROPERTY OFFICE OF THE 
P.R.CHINA 
China 6, Xitucheng Rd., Jimen Bridge, 
Haidian District, Beijing 100088 

Facsimile No. (86-10) 62019451 
Form PCT/ISA/237 (Cover sheet) (July 2011) 

/HUY CHO/ 

Date of completion of this opinion 

31.July 2017 

03/09/2020 

Authorized officer 

KANG,Dandan 

Telephone No. (86-10)61648170 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /H.C.H/ 
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Receipt date: 03/06/2020 

Box No. I 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Basis of the opinion 

1. With regard to the language, this opinion has been established on the basis of: 

[2J the international application in the language in which it was filed. 

15/238,238 - GAU: 264~ 

International application No. 

PCT/CN2016/105343 

D a translation of the international application into ____________ which is the language of a translation 
furnished for the purposes of international search (Rules 12.3(a) and 23.l(b)). 

2. D This opinion has been established taking into account the rectilication of' an obvious mistake authorized by or notified to 
this Authority under Rule 91 (Rule 43bis.l(a)). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established on the basis of a sequence listing filed or furnished: 

a. (means) 

D on paper 

D in electronic form 

b. (time) 

in the international application as filed □ 
□ 
□ 

together with the international application in electronic form 

subsequently to this Authority for the purposes of search 

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that in the application as filed or does 
not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

Form PCT/ISA/237 (Box No. I) (July 2011) 
03/09/2020 

/HUY CHO/ 
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /H.C.H/ 
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Receipt date: 03/06/2020 15/238,238 - GAU: 264~ 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT/CN2016/105343 

Box No. V Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 1-20 YES 

Claims None NO 

Inventive step (IS) Claims None YES 

Claims 1-20 NO 

Industrial applicability (IA) Claims 1-20 YES 

Claims None NO 

2. Citations and explanations : 

[I] DI: US 2016189706 Al 

[21 D2: CN 101650943 A 

[3] DI discloses a wake up phrase detection method and an electronic devicc(scc description paragraphs 
[0030]-[0032], [0049]-[0070),(0086]-[0092], figures 2-5,8): electronic device may comprise a 
smart phone; FIG.4 depicts a training system 400, a user is prompted to utter their custom wake-up 
phrase(WUP), the utterances are captured as user training sequences 402(corresponding to "receiving 
acoustic input of a user speaking a wake-up word"); user training sequences 402 is provided to V AD 404, 
then to feature extraction component 406 to derive the feature vectors 408(corresponding to "acoustic 
features derived from the acoustic input"); the extracted features 408 are decoded by concatenated 
phoneme ASR engine 410 using phoneme model DB 414 which is implemented in a memory or storage 
medium and store phoneme models 206, and produce a phoneme transcription of the WUP, a Hidden 
Markov Model(HMM) is trained offline to generate a phoneme model 206(corresponding to "acoustic 
model"); based on the results produced by ASR 410, phoneme model concatenation component 416 
determines the best phonemes models and concatenates them to produce an initial WUP model consist 
of the concatenated phoneme models(corresponding to "a sequence of speech units corresponding to the 
wake-up word spoken by the user" and "a first sequence of speech units" in claim 9 or "a second sequence 
of speech units" in claim 16); the WUP model used for WUP detector is stored in WUP model DB 418 
which is implemented in a memory or storage medium ; FIG.5 depicts a user-specific wake up phrase 
detection system 500, a !ow-power processor is included and operates in a stand-by mode of the electronic 
device, receiving a wake-up phrase 514 as an input by a user(corresponding to "receiving acoustic input 
from the user speaking while the user device is operating in a low-power mode"), WUP 514 is provided to 
V AD 504 and then to feature extractor and WUP detector(WUPD) component 506 to detect the presence 
of the WUP in the captured audio by comparing the feature extracted to the WUP model stored in a non­
volatile RAM; the presence of the WUP triggers the device to wake up, or come out of a stand-by mode 
or a sleep mode into a normal mode of operation(corresponding to "exiting the low-power mode if it is 
determined that the user spoke the wake-up word"). 

[4] D2 discloses a non-native speech recognition system and method (see description page 5 line 3 - page 6 
line 9, figures 1-3): a native language(corresponding to "the source language") model is provided for the 
native state decoding module, the non-native language(corresponding to "the target language") speech is 
decoded by the native state decoding module using the native language model, thus obtaining a native state 
decode sequence "baa zh "(see figure 3). 

[5] Novelty and Inventive step 

[6] Claim I differs from DI in: (I) the acoustic input of a user is spoken in a target language, and the acoustic 
model is trained in a source language different than the target language. 

[7] Claim 5 differs from Dl in the above(]), and (2) at least one microphone configured to obtain acoustic 
information from the environment of the user device. 

[8] Claim 9 differs from Dl in the above(]), (2) and (3) applying acoustic features derived from the acoustic 
input to the acoustic model to obtain a second sequence of speech units; determining if the user spoke the 
wake-up word al least in part by comparing the first sequence of speech units to the second sequence of 
speech units. 

Form PCT/ISA/237 (Box No. V) (July 201 l) 

/HUY CHO/ 
03/09/2020 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /H.C.H/ 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT/CN2016/105343 

Box No. V 
Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

[9] Claim 16 differs from D1 in the above (1) and (3). 

[10] Therefore, claims 1-20 are novel (PCT Article 33(2)). 

[11] The feature (1) has already been disclosed by D2. The person skilled in the art would easily acquire the 
technical feature of D2 to decode the acoustic input. 

[12] The feature (2) of obtaining acoustic information by microphone is general solution in the art. 

[13] As to the feature (3), it is common practice for the person skilled in the art to determine the wake-up word 
by comparing the first sequence of speech units to the second sequence of speech units which is obtained 
by applying acoustic features derived from the acoustic input to the acoustic model instead of the WUP 
model. 

(14] Therefore, claims 1,5,9, 16 do not involve an inventive step (PCT Article 33 (3)). 

[15] Dependent claims 2-4,6-8, 10-15,17-20 do not involve an inventive step (PCT Article 33 (3)). 

[16] As to claims 2,6,10,17,4,8,13, 18, it is common practice to adapt the acoustic model using the acoustic 
input and the sequence, and associate at least one task with the wake-up word and initiate performance of 
the task based on the wake-up detection. 

[17] As to claims 3,7,ll,12,14,15,19,20, those additional features have been disclosed by Dl. 

(18] Industrial applicability 

[ 19] Claims 1-20 can fmd industrial applicability in the technical field of wake-up detecting (PCT Article 33 
(4)). 

Form PCT/ISA/237 (Box No. V) (July 2011) 

/HUY CHO/ 03/09/2020 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /H.C.H/ 
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APPLICATION NO.: 15/238,238 ATTY. DOCKET NO.: N0484.71090US04 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: August 16, 2016 CONFIRMATION NO.: 5864 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: William F. Ganong 

GROUP ART UNIT: 2644 EXAMINER: H. C. Ho 
Sheet I 1 I of I 1 

U.S. PATENT DOCUMENTS 

lJ.S. Patent Document Date of Publication or Issue Examiner's Cite Name of Patentee or Applicant of Cited 
Initials# No. Kind Document 

of Cited Document 
Number 

Code 
MM-DD-YYYY 

2002-0193989 Al Geilhufe et al. 12-19-2002 

2008-0118080 Al Gratke et al. 05-22-2008 

2009-0055178 Al Coon 02-26-2009 

2012-0197637 Al Gratke et al. 08-02-2012 

2012-0310646 Al Hu et al. 12-06-2012 

2015-0106085 Al Lindahl 04-16-2015 

2016-0039356 Al Talwar et al. 02-11-2016 

2016-0314 782 Al Klimanis 10-27-2016 

2017-0116983 Al Furukawa et al. 04-27-2017 

FOREIGN PATENT DOCUMENTS 

Foreign Patent Document Date of 
Examiner's Cite Name of Patentee or Applicant of Cited Publication of Translation 
Initials# No. Office/ 

Number 
Kind Document Cited Document (YIN) 

Country Code MM-DD-YYYY 

EP 1511010 Al Daimler Chrysler Ag 03-02-2005 Y-Abstract Only 

OTHER ART- NON PATENT LITERATURE DOCUMENTS 

Examiner's Cite 
Include name of the author (in CAPITAL LETTERS), title of the article ( when appropriate), title of the 

Translation 
Initials# No 

item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), 
(YIN) 

publisher, city and/or country where published. 

International Preliminary Report on Patentability for International Application No. 
PCT/US2016/017317 mailed August 23, 2018 (N0484.71176WO00). 

International Search Report and Written Opinion for International Application No. 
PCT/US2016/017317 mailed May 12, 2016 (N0484.71176WO00). 

[NOTE - No copies of U.S. patents, published U.S. patent applications, or pending, unpublished patent applications stored in the USPTO's Image File Wrapper (IFW) system, 
are included. See 37 CFR § 1.98 and 1287OG163. Copies of all other patent(s), publication(s), unpublished, pending U.S. patent applications, or other information listed are 
provided as required by 37 CFR § 1.98 unless 1) such copies were provided in an IDS in an earlier application that complies with 37 CFR § 1.98, and 2) the earlier application is 
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EAST Search History 

EAST Search History (Prior Art) 

Ref Hits 
# 

L1 2 

Search Query 

("20160358605"). PN. 

(("VAN") near3 ("MULBREGT") near3 
("Paul")) .INV. 

(("SEJNOHA") near3 ("Vladimir")).INV. 

("8977255" I "9112984" I "9361885" I 

"20070129949" I "20120329389" I 

"7574361" I "20100124896" I 

"20030040339" I "20100289994" I 

"20140274211" I "20140278435" I 

"8548176" I "20100185448" I 

"20110054899" I "20130080167" I 

"20130080171" I "20130289994" I 

"20130339028" I "20140012573" I 

"20140012586" I "5428707" I 

"5774859" I "5802305" I "5983186" I 

"6070140" I "6092043" I "6397186" I 

"6408396" I "6411926" I "6449496" I 

"6594630" I "6756700" I "6941265" I 

"6965786" I "7114090" I "7567827" I 

"7720683" I "7774204" I "8056070" I 

"8181046" I "8190420" I "8285545" I 

"8666751").PN. 

DBs 

US-PGPUB; 
USPAT; 
USOCR; 
DERWENT 

Default Plurals 
Operator 

OR ON 

Time 
Stamp 

2020/08/27 
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58 5 "20120034904" 

"9361885" 

(379/88.01-88.02 IGl0LlS/20 
I Gl0LlS/22 I Gl0LlS/24 I Gl0LlS/25 
I Gl0L2015/223 I Gl0L2015/226 
I H04M2250/74 I H04W52/0251 
I H04W52/0254 I ).ccls,cpc. 

510 and (@ad<"20130312" 
@rlad<"20130312") 

512 and ((voice audio speech) near4 
command) 

513 and ((voice speech) near4 
(recogniz$5)) 

U5-PGPUB; OR 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

U5-PGPUB; 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

U5-PGPUB; 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

U5-PGPUB; 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

U5-PGPUB; 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

U5-PGPUB; 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

OFF 2017/04/20 
12:10 
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516 362 515 and (server) 

516 and ((low saving idle) near? 
battery energy) near? (mode mood 
state status)) 

518 and (@ad<"20130312" 
@rlad<"20130312") 

519 and ((voice audio speech) near4 
command) 

520 and ((voice speech) near4 
(recogniz$5)) 

JPO; 
DERWENT; 
IBM_TDB 

U5-PGPUB; 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

U5-PGPUB; 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

U5-PGPUB; 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

U5-PGPUB; 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

U5-PGPUB; 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

U5-PGPUB; 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

U5-PGPUB; 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 

OR ON 2017/04/20 
16:31 
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523 104 522 and (server) 

523 and ((low saving idle) near? 
battery energy) near? (mode mood 
state status)) 

DERWENT; 
IBM_TDB 

U5-PGPUB; OR 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

U5-PGPUB; 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

U5-PGPUB; 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

U5-PGPUB; 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

U5-PGPUB; 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

U5-PGPUB; 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

ON 2017/04/20 
16:36 
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530 2 ("20160358605"). PN. 

531 12 "20140012573" 

"9940936" 

"20160189706" 

U5-PGPUB; 
U5PAT; 
U5OCR; 
DERWENT 

U5-PGPUB; 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

U5-PGPUB; 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

U5-PGPUB; 
U5PAT; 
U5OCR; 
DERWENT 

U5-PGPUB; 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

U5-PGPUB; 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

U5-PGPUB; 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

OR ON 2018/03/09 
10:35 

OR ON 2018/03/09 
10:53 
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539 1,050 LJTSM 

(9,747,899 I 10,332,525 I 

2012;0281885 I 2014/0039888 I 

2014/0163978 I 2015/0006176 I 

2015/0053779 I 

2016/00788692019/0073999 

USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; OR 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 

ON 2019/08/11 
10:17 
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546 13 

2019/0287526 2019/0311715 
2019/0355365). PN. 

(9558749 I 9747899 I 10332525 I 
2012;0281885 I 2014/0039888 I 
2014/0163978 I 2015/0006176 I 
2015/0053779 I 2016/0078869 I 
2019/0073999 I 2019/0287526 I 
2019/0311715 I 2019/0355365).PN. 

(9558749 I 9747899 I 10332525 I 
201202818851201400398881 
20140163978 I 20150006176 I 
20150053779 I 20160078869 I 
20190073999 I 20190287526 I 
20190311715 I 2190355365) 

DERWENT; 
IBM_TDB 

US-PGPUB; OR 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

OFF 2020/03/06 
15:00 
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554 2 ("20190042173").PN. 

("20010047264 I "20020002461 
"20020010584" "20020031262" 
"20020032564" "20020035474" 
"20020042707" "20020046025" 
"20020059066" "20020059068" 
"20020067308" "20020069063" 
"20020077817" "20020091511" 
"20020099552" "20020103641" 
"20020116171" "20020116185" 
"20020116189" "20020128827" 
"20020133347" "20020135565" 
"20020138265" "20020143551" 
"20020154160" "20020164000" 
"20020184189" "20020198714" 
"20030078766" "20030088414" 
"20030097210" "20030099335" 
"20030120494" "20030135740" 
"20030167335" "20030190074" 
"20030212961" "20030233230" 
"20030234824" "20040054535" 
"20040054690" "20040085162" 
"20040106432" "20040135701" 
"20040145607" "20040162741" 
"20040176958" "20040186714" 
"20040193420" "20040199387" 
"20040220798" "20040236778" 
"20050002507" "20050015772" 
"20050027385" "20050033582" 
"20050045373" "20050049880" 
"20050055403" "20050058438" 
"20050071332" "20050080625" 
"20050086059" "20050091118" 
"20050100214" "20050102614" 

JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; OR 
USPAT; 
USOCR; 
DERWENT 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
DERWENT 

ON 2020/03/09 
11:06 
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"20050108001" "20050108074" 
"20050114124" "20050114140" 
"20050119897" "20050125235" 
"20050132301" "20050143972" 
"20050152602" "20050165607" 
"20050182616" "20050182628" 
"20050182629" "20050192801" 
"20050196733" "20050203747" 
"20050203991" "20050228665" 
"20050273626" "20050288936" 
"20050289463" "20060009973" 
"20060018492" "20060061488" 
"20060095848" "20060106592" 
"20060106594").PN. OR 
("20060106595 I "20060111906 
"20060117002" "20060122834" 
"20060143007" "20060156252" 
"20060193518" "20060217967" 
"20060235700" "20060252457" 
"20060293886" "20070006098" 
"20070021956" "20070027732" 
"20070033003" "20070038436" 
"20070041361" "20070050191" 
"20070050712" "20070055514" 
"20070055525" "20070055529" 
"20070058832" "20070073540" 
"20070088556" "20070094026" 
"20070100790" "20070106674" 
"20070118377" "20070118378" 
"20070124149" "20070135949" 
"20070174188" "20070185754" 
"20070185917" "20070198269" 
"20070208569" "20070208579" 
"20070208726" "20070211071" 
"20070225980" "20070276651" 
"20070276714" "20070276810" 
"20070282595" "20080012950" 
"20080015864" "20080021708" 
"20080034032" "20080052063" 
"20080052073" "20080056579" 
"20080071544" "20080077384" 
"20080079566" "20080082332" 
"20080082338" "20080082390" 
"20080082651" "20080091406" 
"20080118143" "20080120112" 
"20080120342" "20080126100" 
"20080129520" "20080131006" 
"20080140413" "20080140416" 
"20080140652" "20080140657" 
"20080189114" "20080221880" 
"20080221889" "20080221903" 
"20080228463" "20080228490" 
"20080228496" "20080240569" 
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"20080247519" I "20080249770" I 
"20080256613" I "20080270118" I 
"20080281510" I "20080300878" I 
"20080313335" I "20080319763" I 
"20090006100" I "20090006343" I 
"20090011709" I "20090018835" I 
"20090028435" I "20090030800" I 
"20090055179").PN. OR 
("20090058823" I "20090070097" I 
"20090076792" "20090076796" 
"20090077165" "20090094033" 
"20090100049" "20090112572" 
"20090112677" "20090123071" 
"20090125477" "20090144049" 
"20090150156" "20090157401" 
"20090164441" "20090171664" 
"20090187577" "20090191895" 
"20090204409" "20090222488" 
"20090239552" "20090253463" 
"20090271109" "20090271175" 
"20090271178" "20090287583" 
"20090290718" "20090299745" 
"20090299849" "20090300391" 
"20090306980" "20090307162" 
"20100005081" "20100019834" 
"20100023320" "20100036660" 
"20100042400" "20100049514" 
"20100057457" "20100070899" 
"20100081456" "20100088020" 
"20100088100" "20100131273" 
"20100138215" "20100138416" 
"20100145700" "20100146442" 
"20100161554" "20100204986" 
"20100217604" "20100228540" 
"20100231474" "20100235341" 
"20100257160" "20100262599" 
"20100277579" "20100278320" 
"20100278453" "20100280983" 
"20100286985" "20100299133" 
"20100299142" "20100312547" 
"20100318576" "20100324905" 
"20100332235" "20100332280" 
"20100332348" "20110047072" 
"20110054901" "20110060807" 
"20110076994" "20110082688" 
"20110112827" "20110112921" 
"20110119049" "20110125540" 
"20110130958" "20110131036" 
"20110131045" "20110143811" 
"20110144999" "20110161076" 
"20110161309" "20110175810" 
"20110184730" "20110195758" 
"20110218855" "20110224972" 
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"20110231182" I "20110231188" I 
"20110231474").PN. OR 
r2011026086l" I "20110264643 
"20110279368" "20110288861" 
"20110298585" "20110306426" 
"20110314404" "20120002820" 
"20120016678" "20120020490" 
"20120022787" "20120022857" 
"20120022860" "20120022868" 
"20120022869" "20120022870" 
"20120022872" "20120022874" 
"20120022876" "20120023088" 
"20120034904" "20120035908" 
"20120035924" "20120035931" 
"20120035932" "20120042343" 
"20120084086" "20120137367" 
"20120149394" "20120173464" 
"20120197998" "20120214517" 
"20120245719" "20120245944" 
"20120265528" "20120271635" 
"20120271676" "20120309363" 
"20120310642" "20120310649" 
"20120311583" "20120311584" 
"20120311585" "20120330661" 
"20130006638" "20130110515" 
"20130110518" "20130110519" 
"20130110520" "20130111348" 
"20130111487" "20130115927" 
"20130117022" "20130185074" 
"20130185081" "20130325443" 
"3704345" "38 8132" "3979557" 
"4278838" "4282405" "4310721" 
"4348553" "4653021" "4680805" 
"4688195" "4692941" "4718094" 
"4724542" "4726065" "4727354" 
"4776016" "4783807" "4811243" 
"4819271" "4827518" "4827520" 
"4829576" "4829583" "4833712" 
"4839853" "4852168" "4862504" 
"4878230" "4903305" "4905163" 
"4914586" "4914590" "4944013" 
"4955047" "4965763" "4974191" 
"4975975" "4977598" "4992972" 
"5007098" "5010574" "5020112" 
"5021971" "5022081" "5027406" 
"5031217" "5032989" "5040218" 
"5047614" I "5057915").PN. OR 
("5072452" I "5091945" I "5127053" I 
"5127055" I "5128672" I "5133011" I 
"5142584" I "5164900" I "5165007" I 
"5179627"1 "5179652" I "5194950"1 
"5197005"1 "5199077"1 "5202952" I 
"5208862" I "5216747" I "5220639" I 
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"5220657" "5222146" "5230036" 
"5235680" "5267345" "5268990" 
"5282265" "5289562" "5291286" 
"5293448" "5293452" "5297170" 
"5301109" "5303406" "5309359" 
"5317507" "5317647" "5325297" 
"5325298" "5327498" "5333236" 
"5333275" "5345536" "5349645" 
"5353377" "5377301" "5377303" 
"5384892" "5384893" "5386494" 
"5386556" "5390279" "5396625" 
"5400434" "5404295" "5412756" 
"5412804" "5412806" "5418951" 
"5424947" "5434777" "5444823" 
"5455888" "5469529" "5471611" 
"5475587" "5479488" "5491758" 
"5491772" "5493677" "5495604" 
"5500905" "5502790" "5502791" 
"5515475" "5536902" "5537618" 
"5544264" "5555343" "5574823" 
"5577164" "5577241" "5578808" 
"5579436" "5581655" "5584024" 
"5596676" "5596994" "5608624" 
"5613036" "5617507" "5619694" 
"5621859" "5621903" "5642464" 
"5642519" "5644727" "5649060" 
"5664055" "5675819" "5682539" 
"5687077" "5696962" "5701400" 
"5706442" "5710886" "5712957" 
"5715468" "5721827" "5727950" 
"5729694" "5732216" "5732390" 
"5734750" "5734791" "5737734" 
"5742705" "5748974" "5749081" 
"5757979" "5759101" "5777614" 
"5790978" "5794050" "5794182" 
"5794207" "5794237").PN. OR 
("5799276 I "5812697 I "5812698 
"5822743" "5825881" "5826261" 
"5828999" "5835893" "5839106" 
"5841902" "5845255" "5857184" 
"5860063" "5862223" "5864806" 
"5864844" "5867799" "5873056" 
"5875437" "5878394" "5884323" 
"5895464" "5895466" "5899972" 
"5909666" "5913193" "5915236" 
"5915249" "5920836" "5920837" 
"5930408" "5930769" "5933822" 
"5936926" "5940811" "5941944" 
"5943670" "5948040" "5956699" 
"5960394" "5960422" "5963924" 
"5966126" "5970474" "5974146" 
"5982891" "5983179" "5987132" 
"5987140" "5987404" "5987440" 
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"5991441" "5999908" "6016471" 
"6023684" "6024288" "6026345" 
"6026375" "6026388" "6026393" 
"6029132" "6038533" "6052656" 
"6055514" "6055531" "6064767" 
"6064959" "6064960" "6069648" 
"6070139" "6070147" "6073097" 
"6076051" "6076088" "6078914" 
"6081750" "6081774" "6088671" 
"6088731" "6092043" "6094649" 
"6101468" "6105865" "6108627" 
"6119101" "6122616" "6125356" 
"6144938" "6161084" "6173261" 
"6173279" "6177905" "6188999" 
"6195641" "6205456" "6208971" 
"6226403" "6233559" "6233578" 
"6240303" "6246981" "6249606" 
"6259826" "6260011" "6260013" 
"6260024" "6266637" "6275824" 
"6282507" "6285786" "6289124" 
"6308149" "6311189" "6317594" 
"6317707" "6317831" "6321092" 
"6324512" "6334103" "6353794" 
"6356854" "6356905" "6366883" 
"6366884" "6397186").PN. OR 
("6421672 I "6434522 I "6434524' I 

"6442518" "6446076" "6449620" 
"6453281" "6453292" "6460029" 
"6466654" "6477488" "6487534" 
"6489951" "6499013" "6501937" 
"6505158" "6505175" "6505183" 
"6510417" "6513063" "6519565" 
"6523061" "6523172" "6526382" 
"6526395" "6532444" "6532446" 
"6546388" "6553344" "6556983" 
"6584464" "6598022" "6598039" 
"6601026" "6601234" "6604059" 
"6615172" "6615175" "6615220" 
"6622121" "6622136" "6625583" 
"6628808" "6631346" "6633846" 
"6643401" "6647260" "6650735" 
"6654740" "6665639" "6665640" 
"6665641" "6680675" "6684187'' 
"6691064" "6691090" "6691111" 
"6691151" "6697780" "6697824" 
"6701294" "6711585" "6718324" 
"6721728" "6735632" "6742021" 
"6757362" "6757718" "6766320" 
"6772123" "6778951" "6778952" 
"6778962" "6778970" "6792082" 
"6807574" "6810379" "6813491" 
"6829603" "6832194" "6839464" 
"6839669" "6842767" "6847966" 
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"6847979" "6851115" "6859931" 
"6865533" "6895257" "6895380" 
"6895558" "6901399" "6912498" 
"6912499" "6924828" "6928614" 
"6931384" "6934684" "6937975" 
"6937986" "6957076" "6960734" 
"6964023" "6980949" "6980955" 
"6985865" "6988071" "6996531" 
"6999927" "7020685" "7024363" 
"7027974" "7031530" "7036128" 
"7050977" "7058569" "7062428" 
"7069560" "7072686" "7084758" 
"7085723" "7092887" "7092928" 
"7093693" "7107204").PN. OR 
("7127046 I "7127403 I "7136710' I 

"7137126" "7139714" "7139722" 
"7152070" "7177798" "7197460" 
"7200559" "7203646" "7216073" 
"7216080" "7225125" "7228278" 
"7233790" "7233904" "7266496" 
"7269556" "7277854" "7290039" 
"7292579" "7299033" "7302392" 
"7302686" "7310600" "7315818" 
"7324947" "7349953" "7362738" 
"7376556" "7376645" "7379874" 
"7386449" "7389224" "7392185" 
"7398209" "7403938" "7409337" 
"7415100" "7418392" "7426467" 
"7427024" "7447635" "7454351" 
"7460652" "7467087" "7475010" 
"7483832" "7483894" "7487089" 
"7496498" "7496512" "7502738" 
"7508373" "7522927" "7523108" 
"7526466" "7528713" "7529671" 
"7529676" "7539656" "7543232" 
"7546382" "7548895" "7552055" 
"7555431" "7558730" "7571106" 
"7577522" "7580551" "7580576" 
"7599918" "7603381" "7620549" 
"7624007" "7634409" "7636657" 
"7640160" "7647225" "7649454" 
"7657424" "7664638" "7672841" 
"7676026" "7684985" "7684990" 
"7693715" "7693719" "7693720" 
"7698131" "7702500" "7702508" 
"7707027" "7707032" "7707267" 
"7711565" "7711672" "7716056" 
"7720674" "7720683" "7721301" 
"7725307" "7725318" "7725320" 
"7725321" "7729904" "7729916" 
"7734461" "7747616" "7752152" 
"7756868" "7774204" "7783486" 
"7801729" "7809570" "7809610" 
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"7818176" I "7818291" I "7822608" I 

"7823123" I "7826945" I "7831426" I 

"7840400" "7840447").PN. OR 
("7853574 I "7853664 I "7873519 
"7873654" "7881936" "7885844" 
"7890652" "7912702" "7917367" 
"7917497" "7920678" "7925525" 
"7930168" "7930197" "7949529" 
"7949534" "7974844" "7974972" 
"7983915" "7983917" "7983997" 
"7986431" "7987151" "7996228" 
"7999669" "8000453" "8005664" 
"8005679" "8015006" "8024195" 
"8032383" "8036901" "8041570" 
"8041611" "8050500" "8055708" 
"8065155" "8065156" "8069046" 
"8069422" "8073681" "8078473" 
"8082153" "8095364" "8099289" 
"8107401" "8112275" "8112280" 
"8117037" "8122353" "8131557" 
"8138912" "8140335" "8165886" 
"8166019" "8188856" "8190359" 
"8195467" "8204238" "8205788" 
"8219407" "8285551" "8285553" 
"8290777" "8290778" "8290781" 
"8296146" "8296153" "8296383" 
"8301456" "8311834" "8370158" 
"8371503" "8374871" "8447612" 
"8498857" I "RE34562").PN. OR 
("8977255"). URPN. 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 
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561 4 "20120197637" 

"20120310646" 

US-PGPUB; OR 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

ON 2020/08/21 
22:17 
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568 10 "20050049864" 

"20050106085" 

((voice audio speech) near4 (order$3 
command$3)) same (server) same 
((low$2 idle idling) nears (power 
energy)) 

US-PGPUB; OR 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

ON 2020/08/21 
22:27 
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576 45 575 and (@ad<"20130312" 
@rlad<"20130312") 

("20160358605"). PN. 

((acoustic ambient audio) nears 
(ambient input environment 
surrounding)) same ((voice speech) 
near4 (command order request$3)) 
same (server) 

578 and (@ad<"20130312" 
@rlad<"20130312") 

579 and ((voice speech) near4 
(command order request$3) near6 
( detect$3 recogni$6)) 

("20010047264 I "20020032564 
"20020046025" "20020055844" 
"20020067308" "20020069063" 
"20020077817" "20020103641" 
"20020154160" "20020163544" 
"20020164000" "20020173299" 
"20020198714" "20030013483" 
"20030033151" "20030120494" 
"20030206199" "20030212961" 
"20030233237" "20040030559" 
"20040054535" "20040054539" 

U5-PGPUB; OR 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

U5-PGPUB; 
U5PAT; 
U5OCR; 
DERWENT 

U5-PGPUB; 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

U5-PGPUB; 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

U5-PGPUB; 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

U5-PGPUB; 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

ON 2020/08/24 
12:11 

Petitioner Exhibit 1004, Page 973 of 1052



"20040054690" "20040135701" 
"20040162741" "20040193420" 
"20040236778" "20040260438" 
"20050015772" "20050021336" 
"20050055403" "20050071332" 
"20050080625" "20050091118" 
"20050102614" "20050108001" 
"20050108074" "20050114124" 
"20050114140" "20050119897" 
"20050125235" "20050143972" 
"20050165607" "20050182629" 
"20050196733" "20050288936" 
"20060018492" "20060035632" 
"20060061488" "20060106592" 
"20060106594" "20060106595" 
"20060111906" "20060117002" 
"20060122834" "20060143007" 
"20060148520" "20060156252" 
"20070022178" "20070027732" 
"20070050191" "20070055529" 
"20070088556" "20070100790" 
"20070106674" "20070118377" 
"20070124149" "20070135949" 
"20070174188" "20070185754" 
"20070185917" "20070208726" 
"20070276714" "20070276810" 
"20070282595" "20080015864" 
"20080021708" "20080034032" 
"20080052063" "20080071544" 
"20080079566" "20080082390" 
"20080082651" "20080104541" 
"20080120112" "20080122796" 
"20080129520" "20080140657" 
"20080189110" "20080189360" 
"20080201306" "20080221880" 
"20080221903").PN. OR 
("20080228496 I "20080247519 
"20080249770" "20080300878" 
"20080300886" "20080313335" 
"20080319763" "20090006099" 
"20090006100" "20090006343" 
"20090030800" "20090055179" 
"20090058823" "20090076796" 
"20090077165" "20090094033" 
"20090100049" "20090112572" 
"20090112677" "20090150156" 
"20090157401" "20090164441" 
"20090171664" "20090191895" 
"20090239552" "20090253463" 
"20090287583" "20090290718" 
"20090299745" "20090299849" 
"20090306980" "20090307162" 
"20100005081" "20100023320" 
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"20100036660" "20100042400" 
"20100081456" "20100088020" 
"20100138215" "20100145700" 
"20100146442" "20100204986" 
"20100217604" "20100228540" 
"20100235341" "20100235793" 
"20100257160" "20100262599" 
"20100277579" "20100280983" 
"20100286985" "20100299142" 
"20100312547" "20100318576" 
"20100332235" "20100332348" 
"20110047072" "20110060807" 
"20110082688" "20110112827" 
"20110112921" "20110119049" 
"20110125540" "20110130958" 
"20110131036" "20110131045" 
"20110143811" "20110144999" 
"20110161076" "20110161309" 
"20110175810" "20110184730" 
"20110195758" "20110218855" 
"20110231182" "20110231188" 
"20110260861" "20110264643" 
"20110279368" "20110306426" 
"20110314404" "20120002820" 
"20120016678" "20120020490" 
"20120022787" "20120022857" 
"20120022860" "20120022868" 
"20120022869" "20120022870" 
"20120022874" "20120022876" 
"20120023088").PN. OR 
("20120034904" I "20120035908" I 

"20120035924" I "20120035931" I 

"20120035932" I "20120042343" I 

"20120137367" I "20120149394" I 

"20120173464" I "20120214517" I 

"20120265528" I "20120271676" I 

"20120311583" I "20130110518" I 

"20130110520" I "20190189125" I 

"3704345" "3828132" "3979557" 
"4278838" "4282405" "4310721" 
"4348553" "4653021" "4688195" 
"4692941" "4718094" "4724542" 
"4726065" "4727354" "4776016" 
"4783807" "4811243" "4819271" 
"4827520" "4829576" "4833712" 
"4839853" "4852168" "4862504" 
"4878230" "4903305" "4905163" 
"4914586" "4914590" "4944013" 
"4955047" "4965763" "4974191" 
"4977598" "4992972" "5010574" 
"5020112" "5021971" "5022081" 
"5027406" "5031217" "5032989" 
"5040218" "5047617" "5057915" 
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"5072452" "5091945" "5127053" 
"5127055" "5128672" "5133011" 
"5142584" "5164900" "5165007" 
"5179652" "5194950" "5197005" 
"5199077" "5202952" "5208862" 
"5216747" "5220639" "5220657" 
"5222146" "5230036" "5235680" 
"5267345" "5268990" "5282265" 
"5291286" "5293448" "5293452" 
"5297170" "5301109" "5303406" 
"5309359" "5317507" "5317647" 
"5325297" "5325298" "5327498" 
"5333236" "5333275" "5345536" 
"5349645" "5353377" "5377301" 
"5377303" "5384892" "5384893" 
"5386494" "5386556" "5390279" 
"5396625" "5400434" "5404295" 
"5412756" "5412804" "5412806" 
"5418951" "5424947" "5434777" 
"5444823").PN. OR ("5455888" I 
"5469529" "5471611" "5475587" 
"5479488" "5491772" "5493677" 
"5495604" "5502790" "5502791" 
"5515475" "5536902" "5537618" 
"5574823" "5577164" "5577241" 
"5578808" "5579436" "5581655" 
"5584024" "5596676" "5596994" 
"5608624" "5613036" "5617507" 
"5619694" "5621859" "5621903" 
"5642464" "5642519" "5644727" 
"5664055" "5675819" "5682539" 
"5687077" "5696962" "5701400" 
"5706442" "5710886" "5712957" 
"5715468" "5721827" "5727950" 
"5729694" "5732390" "5734791" 
"5737734" "5748974" "5749081" 
"5759101" "5777614" "5790978" 
"5794050" "5794182" "5794207" 
"5794237" "5799276" "5822743" 
"5825881" "5826261" "5828999" 
"5835893" "5839106" "5845255" 
"5857184" "5860063" "5862233" 
"5864806" "5864844" "5867799" 
"5873056" "5875437" "5884323" 
"5893063" "5895464" "5895466" 
"5899972" "5913193" "5915249" 
"5930769" "5933822" "5936926" 
"5940811" "5941944" "5943670" 
"5948040" "5956699" "5960422" 
"5963924" "5966126" "5970474" 
"5974146" "5982891" "5987132" 
"5987140" "5987404" "5987440" 
"6016471" "6023684" "6024288" 
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"6026345" I "6026375" I "6026388" I 

"6026393" I "6029132" I "6038533" I 

"6052656" I "6055514" I "6055531" I 

"6064960" I "6070139" I "6070147" I 

"6076051" I "6076088" I "6078914" I 

"6081750" I "6081774" I "6088671" I 

"6088731" I "6094649" I "6105865" I 

"6108627" I "6119101" I "6122616" I 

"6125356").PN. OR ("6144938" I 

"6161084" "6173261" "6173279" 
"6177905" "6188999" "6195641" 
"6205456" "6208971" "6233559" 
"6233578" "6246981" "6260024" 
"6266637" "6275824" "6282507" 
"6285786" "6308149" "6311189" 
"6317594" "6317707" "6317831" 
"6321092" "6334103" "6356854" 
"6356905" "6366883" "6366884" 
"6421672" "6434524" "6446076" 
"6449620" "6453281" "6453292" 
"6460029" "6466654" "6477488" 
"6487534" "6499013" "6501937" 
"6505158" "6505175" "6505183" 
"6510417" "6513063" "6523061" 
"6523172" "6526382" "6526395" 
"6532444" "6532446" "6546388" 
"6553344" "6556983" "6584464" 
"6598039" "6601026" "6601234" 
"6604059" "6615172" "6615175" 
"6615220" "6625583" "6631346" 
"6633846" "6647260" "6650735" 
"6654740" "6665639" "6665640" 
"6665641" "6680675" "6684187'' 
"6691064" "6691111" "6691151" 
"6697780" "6697824" "6701294" 
"6711585" "6718324" "6721728" 
"6735632" "6742021" "6757362" 
"6757718" "6766320" "6778951" 
"6778952" "6778962" "6778970" 
"6792082" "6807574" "6810379" 
"6813491" "6829603" "6832194" 
"6842767" "6847966" "6847979" 
"6851115" "6859931" "6895380" 
"6895558" "6901399" "6912499" 
"6924828" "6928614" "6931384" 
"6937975" "6937986" "6944594" 
"6957076" "6964023" "6980949" 
"6980955" "6985865" "6988071" 
"6996531" "6999927" "7020685" 
"7027974" "7036128" "7050976" 
"7050977").PN. OR ("7058569" I 

"7062428" I "7069560" I "7084758" I 

"7092887" I "7092928" I "7093693" I 
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"7109970" "7127046" "7127403" 
"7136710" "7137126" "7139714" 
"7139722" "7152070" "7177798" 
"7197460" "7200559" "7203646" 
"7216073" "7216080" "7225125" 
"7233790" "7233904" "7266496" 
"7277854" "7290039" "7292579" 
"7299033" "7302686" "7310600" 
"7324947" "7349953" "7376556" 
"7376645" "7379874" "7386449" 
"7389224" "7392185" "7398209" 
"7403938" "7409337" "7415100" 
"7418392" "7426467" "7427024" 
"7447635" "7454351" "7467087" 
"7475010" "7483894" "7487089" 
"7496498" "7496512" "7502738" 
"7508373" "7522927" "7523108" 
"7526466" "7528713" "7529671" 
"7529676" "7539656" "7543232" 
"7546382" "7548895" "7552055" 
"7555431" "7571106" "7577522" 
"7599918" "7603381" "7620549" 
"7624007" "7634409" "7636657" 
"7640160" "7647225" "7649454" 
"7657424" "7672841" "7676026" 
"7684985" "7693715" "7693720" 
"7698131" "7702500" "7702508" 
"7707027" "7707032" "7707267" 
"7711565" "7711672" "7716056" 
"7720674" "7720683" "7725307" 
"7725318" "7725320" "7725321" 
"7729904" "7729916" "7734461" 
"7747616" "7752152" "7756868" 
"7774204" "7783486" "7801729" 
"7809570" "7809610" "7818176" 
"7818291" "7822608" "7823123" 
"7826945" "7831426" "7840400" 
"7840447" "7853574" "7873519" 
"7873654" "7881936" "7885844" 
"7890652").PN. OR ("7912702" I 
"7917367" "7917497" "7920678" 
"7925525" "7930168" "7930197" 
"7949529" "7974844" "7974972" 
"7983915" "7983917" "7983997" 
"7986431" "7987151" "7996228" 
"7999669" "8000453" "8005679" 
"8015006" "8024195" "8036901" 
"8041570" "8041611" "8055708" 
"8065155" "8065156" "8069046" 
"8069422" "8073681" "8078473" 
"8082153" "8095364" "8099289" 
"8107401" "8112275" "8112280" 
"8117037" "8138912" "8140335" 
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"8165886" I "8166019" I "8188856" I 
"8190359" I "8195467" I "8204238" I 
"8205788" I "8219407" I "8285551" I 
"8285553" I "8290778" I "8290781" I 
"8296146" I "8296153" I "8301456" I 
"8311834" I "8370158" I "8371503" I 
"8374871" I "8447612" I "8694322" I 
"RE34562").PN. OR ("10540976").URPN. 

"20190355365" 

588 299,278 (379/88.01-88.02 IG10L15/20 
I G10L15/22 I G10L15/24 I G10L15/25 
I Gl0L2015/223 I Gl0L2015/226 
I H04M2250/74 I H04W52/0251 
I H04W52/0254 I H04W52/0254 
I H04W52/0261 I H04W52/0251 
I H04Ml/72519 I G10L15/02 
I H04W40/005 I G10L15/30 I G10L15/22 
I Gl0L2015/226 I H04W88/02 
I Y02D70/00 I Y02D30/70 I Y02D70/164 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

US-PGPUB; 
USPAT; 
USOCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

Petitioner Exhibit 1004, Page 979 of 1052



IY02D70/144 I H04M2250/74 
I Gl0L2015/223 I Y02D70/142).ccls,cpc. 

589 171,277 588 and (@ad<"20130312" 
@rlad<"20130312") 

U5-PGPUB; OR 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

589 and ((voice audio speech) near4 U5-PGPUB; 
(request command order$3)) U5PAT; 

U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

590 and ((voice speech) near4 U5-PGPUB; 
(recogniz$5 detect$3 input$4)) U5PAT; 

U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

591 and ((low saving idl$3) nears U5-PGPUB; 
(power battery energy)) U5PAT; 

U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

591 and ((low$2 saving idl$3) nears U5-PGPUB; 
(power battery energy)) U5PAT; 

594 and ((acoustic ambient audio) 
(ambient input environment 
surrounding) same (voice speech)) 

U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

U5-PGPUB; 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

U5-PGPUB; 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 

ON 2020/08/25 
23:37 
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596 443 594 and ((acoustic ambient audio) with 
(ambient input environment 
surrounding) with (voice speech)) 

594 and ((acoustic ambient audio) 
nears (ambient input environment 
surrounding) nears (voice speech)) 

("4525793" I "5819220" I "5926789" I 
"5946050" I "5953392" I "5953700" I 
"5956683" I "5960399" I "5963618" I 
"6078886" I "6098043" I 
"6101473").PN. OR ("6408272").URPN. 

8/27/2020 10:49:05 AM 

DERWENT; 
IBM_TDB 

U5-PGPUB; 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

U5-PGPUB; 
U5PAT; 
U5OCR; 
FPRS; EPO; 
JPO; 
DERWENT; 
IBM_TDB 

C:\Users\hho3\Documents\EAST _OLD2\Workspaces\15238238.wsp 

OR OFF 2020/08/25 
23:41 
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Issue Classification 

CPC 

Symbol 

G10L It 15 mi 
H04W 1 rnr 52 rnr 
H04W 1m 52 mt 
H04M I rn 1 mi 
G10L 1 mr 15 rnr 
G10L I rt 15 mt 
H04W I rn 40 mt 
H04W I@ 52 rn 
H04M 1 rnr 2250 rnr 
Y02D 1m 30 mt 
G10L I rn 2015 mi 
G10L 1 mr 2015 rnr 
H04W I rt 88 mt 

CPC Combination Sets 

Symbol 

Application/Control No. 

15/238,238 

Examiner 

HUYC HO 

22 

0251 

0254 

72519 

02 

30 

005 

0261 

74 

70 

223 

226 

02 

I rn I I rn I 

NONE 

(Assistant Examiner) 

/HUY CHO/ 
Primary Examiner, Art Unit 2644 

(Primary Examiner) 
U.S. Patent and Trademark Office 

Page 1 of 3 

Applicant(s)/Patent Under Reexamination 

Ganong et al. 

Art Unit 

2644 

Type Version 

F 2013-01·01 

I 2013-01-01 

I 2013-01"01 

I 2013-01·01 

I 2013-01-01 

I 2013-01-01 

I 2013-01-01 

I 2013-01"01 

A 2013-01-01 

A 2020-08-01 

A 2013-01·01 

A 2013-01-01 

A 2013-01-01 

Type Set Ranking Version 

Total Claims Allowed: 

(Date) 19 

27 August 2020 
O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 9 

Part of Paper No.: 20200825 
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Issue Classification 

INTERNATIONAL CLASSIFICATION 

CLAIMED 

H04M 

I NON-CLAIMED 

US ORIGINAL CLASSIFICATION 

CLASS 

379 

CROSS REFERENCES(S) 

CLASS 

379 88.01 

NONE 

(Assistant Examiner) 

/HUY CHO/ 
Primary Examiner, Art Unit 2644 

(Primary Examiner) 
U.S. Patent and Trademark Office 

Application/Control No. 

15/238,238 

Examiner 

HUYC HO 

I r I 1 

88.01 

Applicant(s)/Patent Under Reexamination 

Ganong et al. 

Art Unit 

2644 

I rn I 64 

SUBCLASS 

SUBCLASS (ONE SUBCLASS PER BLOCK) 

I I 88.02 I I I 

Total Claims Allowed: 

(Date) 19 

27 August 2020 
O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 9 

Part of Paper No.: 20200825 

Page 2 of 3 
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Issue Classification 
Application/Control No. 

15/238,238 

Examiner 

HUYC HO 

Applicant(s)/Patent Under Reexamination 

Ganong et al. 

Art Unit 

2644 

D Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1.47 

CLAIMS 

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original 

1 1 10 17 19 
2 2 12 11 18 20 
3 3 13 12 19 21 
4 4 10 13 
5 5 11 14 
6 6 14 15 
7 7 16 
8 8 15 17 
9 9 16 18 

NONE 
Total Claims Allowed: 

(Assistant Examiner) (Date) 19 

/HUY CHO/ 27 August 2020 
O.G. Print Claim(s) O.G. Print Figure Primary Examiner, Art Unit 2644 

(Primary Examiner) (Date) 1 9 

U.S. Patent and Trademark Office Part of Paper No.: 20200825 

Page 3 of 3 

Petitioner Exhibit 1004, Page 984 of 1052



Examiner-Initiated Interview Summary 

Application No. 

15/238,238 

Examiner 

HUYC HO 

All participants (applicant, applicant's representative, PTO personnel): 

(1) HUY C. HO. (3)_. 

(2) DAVIDS. GESNER (Reg. No. 72,100). (4)_. 

Date of Interview: 25 August 2020. 

Type: ~ Telephonic D Video Conference 
D Personal [copy given to: D applicant D applicant's representative] 

Exhibit shown or demonstration conducted: D Yes D No. 
If Yes, brief description: __ . 

Issues Discussed D 101 D 112 D 102 D 103 ~ Others 
(For each of the checked box(es) above. please describe below the issue and detailed description of the discussion) 

Claim(s) discussed:_!. 

Identification of prior art discussed: Mozer. 

Substance of Interview 

Applicant(s) 

Ganong et al. 

Art Unit 

2644 

AIA (FITF) Status 

No 

(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a reference 

or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

Discussed the supports for the new amended limitations and features from claims 1, 15 and 21. The claims are 
under condition for allowance .. 

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview. 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the 
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the general 
thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the general results or 
outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

D Attachment 

/HUY CHO/ 
Primary Examiner, Art Unit 2644 

U.S. Patent and Trademark Office 

PTOL-413B (Rev. 8/11/2010) Interview Summary PaperNo.20200825 
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Bibliographic Data 

Application No: 15/238,238 

Foreign Priority claimed: 

35 USC 119 (a-d) conditions met: 

Verified and Acknowledged: 

OYes 

OYes 

I/Huy C. Ho/ 

Examiner's Signature 

D Met After Allowance 

IHH 

Initials 

Title: METHODS AND APPARATUS FOR DETECTING A VOICE 
COMMAND 

FILING or 371(c) DATE CLASS GROUP ART UNIT 

08/16/2016 455 2644 

RULE 

APPLICANTS 

Nuance Communications, Inc., Burlington, MA, 

INVENTORS 

William F. Ganong III, Brookline, MA, UNITED STATES 

Paul Adrian Van Mulbregt, Wayland, MA, UNITED ST ATES 

Vladimir Sejnoha, Lexington, MA, UNITED STATES 

Glen Edward Wilson, Maynard, MA, UNITED ST ATES 

CONTINUING DATA 

This application is a CON of 13795933 03/12/2013 

FOREIGN APPLICATIONS 

IF REQUIRED, FOREIGN LICENSE GRANTED** 

08/25/2016 

STATE OR COUNTRY 

UNITED STATES 

ADDRESS 

Nuance Communications, Inc. 

c/o Wolf, Greenfield & Sacks, P.C. 

600 Atlantic A venue 

Boston, MA 02210-2206 

UNITED STATES 

FILING FEE RECEIVED 

$1,600 

ATTORNEY DOCKET NO. 
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Electronic Acknowledgement Receipt 

EFSID: 40922172 

Application Number: 15238238 

International Application Number: 

Confirmation Number: 5864 

Title of Invention: METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

First Named Inventor/Applicant Name: William F. Ganong 

Customer Number: 91337 

Filer: David Scott Gesner/Patricia McDonald 

Filer Authorized By: David Scott Gesner 

Attorney Docket Number: N0484.71090US04 

Receipt Date: 22-OCT-2020 

Filing Date: 16-AUG-2016 

Time Stamp: 17:16:13 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

26195 

1 Miscellaneous Incoming Letter N048471090US04-TRN-DSG.pd no 1 
Sb 1 5401 b3Sac5b2f3dc4593c9d881 aa7514 

59cb2 

Warnings: 
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Information: 

28089 

2 
Applicant summary of interview with N048471090US04-ISUM-DSG. 

2 no 
examiner pdf 

203494d8d5ec24bb61 Sfd604d7640fc0e86 
79101 

Warnings: 

Information: 

Total Files Size (in bytes) 54284 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New AQQlications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International AQQlication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International AQQlication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Docket No.: N0484.71090US04 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: 
Application No.: 
Confirmation No.: 
Filed: 
For: 

Examiner: 
Art Unit: 

William F. Ganong, III 
15/238,238 
5864 
August 16, 2016 
METHODS AND APPARATUS FOR DETECTING A VOICE 
COMMAND 
H.C.Ho 
2644 

Certificate of Electronic Filing under 37 C.F.R. § 1.8 
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic filing 
system in accordance with 37 C.F.R. § 1.6(a)(4). 

Dated: October 22, 2020 Electronic Signature for : /Trish McDonald/ 

SUMMARY OF TELEPHONE INTERVIEW WITH EXAMINER 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

The undersigned thanks Examiner Ho for the courtesies extended in the conducting the 

telephone interview conducted which occurred on Monday, October 19, 2020. The substance of the 

telephone interview is summarized herein. 

The undersigned initiated the telephone interview after reviewing the returned Form PTO-

1449/ A and B (hereinafter "the form") which was appended to the Notice Of Allowance And Fee(s) 

Due of September 2, 2020, because the form raises questions about whether certain information 

cited by the Assignee has been considered by the Examiner. 

In this respect, the form states, at the bottom, "ALL REFERENCES CONSIDERED 

EXCEPT WHERE LINED THROUGH. /H.C.H./", and includes two lines added by the Examiner. 

The topmost of these lines is placed in the section captioned "FOREIGN PATENT DOCUMENTS" 
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Application No.: 15/238,238 2 Docket No.: N0484.71090US04 

and the bottom-most of these lines is placed below the section captioned "OTHER ART- NON 

PATENT LITERATURE DOCUMENTS". The undersigned explained during the telephone 

interview that the presence of these lines makes it unclear whether (1) the foreign patent document 

listed on the form was not considered (given that the topmost line goes through that section of the 

form), (2) the non-patent literature documents listed on the form were not considered (given that 

they reside between the two lines placed on the form), or (3) all of the documents listed on the form 

have been considered. With respect to (3), it was explained that if all of the documents listed on the 

form have been considered, it is unclear why the Examiner placed any lines on the form at all. 

The Examiner evidenced an appreciation for these points, and indicated that all of the 

information listed on the form has been considered. The telephone interview then concluded. 

The Assignee believes that no fee is due with this correspondence. If a fee is due, please 

charge Deposit Account No. 23/2825, from which the undersigned is authorized to draw, under 

Docket No. N0484.71090US04. 

Dated: October 22, 2020 

8639547.1 

Respectfully submitted, 

By_/David S. Gesner/ __ 
David S. Gesner 
Registration No.: 72,100 
WOLF, GREENFIELD & SACKS, P.C. 
600 Atlantic A venue 
Boston, Massachusetts 02210-2206 
617.646.8000 
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Doc Code: TRAN.LET 
Document Description: Transmittal Letter 

USED IN LIEU OF PTO/SB/21 (07-09) 

Application Number 15/238,238-Conf. #5864 

TRANSMITTAL Filing Date 
August 16, 2016 

FORM First Named Inventor William F. Ganong, Ill 

Art Unit 
2644 

Examiner Name 
H.C.Ho (to be used for all correspondence after initial filing) 

Total Number of Pages in This Submission I Attorney Docket Number N0484.71090US04 

ENCLOSURES ( Check all that apply) 

D Fee Transmittal Form D Drawing(s) □ After Allowance Communication 
to TC 

D Fee Attached D Licensing-related Papers □ Appeal Communication to Board 
of Appeals and Interferences 

D Amendment/Reply D Petition □ Appeal Communication to TC 
(Appeal Notice, Brief, Reply Brief) 

D After Final □ Petition to Convert to a 
Provisional Application 

D Proprietary Information 

D Affidavits/declaration(s) □ Power of Attorney, Revocation 
Change of Correspondence Address 

D Status Letter 

D Extension of Time Request D Terminal Disclaimer 0 Other Enclosure(s) (please 
Identify below): 

D Express Abandonment Request D Request for Refund Summary of Telephone Interview 
with Examiner 

D Information Disclosure Statement D CD, Number of CD(s) 

□ Certified Copy of Priority 
Document(s) 

D Landscape Table on CD 

□ Reply to Missing Parts/ 
Incomplete Application I Remarks I 
□ Reply to Missing Parts 

under 37 CFR 1.52 or 1.53 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT 

Firm Name WOLF, GREENFIELD & SACKS, P.C. 
Signature 

/David S. Gesner/ 

Printed name 
David S. Gesner 

Date 
October 22, 2020 I Reg. No. 172,100 

Certificate of Electronic Filing under 37 C.F.R. § 1.8 
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic 
filing system in accordance with 37 C.F.R. § 1.6(a)(4). 

Dated: October 22, 2020 Electronic Signature for : /Trish McDonald/ 

8639545.1 
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3 UNITED STATES PATENT AND TRADEMARK OFFICE 
R UNITED STATES DEPARTMENT OF COMMERCE 

United Stutes Patent and Ttademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR TTORNEY DOCKET NO. CONFIRMATION NO. 

15/238,238 08/16/2016 William F. Ganong Ill N0484.71090US04 5864 

EXAMINER 
7590 12/H!/2020 

Nuance Communications, Inc. HO, HUY C 

c/o Wolf, Greenfield & Sacks, P.C. 
600 Atlantic Avenue 

ART UNIT PAPER NUMBER 

Boston, MA 02210-2206 

Notice of Abandonment 
This application is abandoned in view of: 

2644 

NOTIFICATION DATE 

12/18/2020 

1. □ The applicant's failure to timely file a proper reply to the Office letter mailed on ___ _ 

DELIVERY MODE 

ELECTRONIC 

(a) 0 A reply was received on ____ (with a Certificate of Mailing or Transmission date ____ ), which is 
after the expiration of the period for reply (including a total extension of ___ month(s)) which expired on 

(b) 0 No reply has been received. 
2. ca Applicant's failure to timely pay the required issue fee and publication fee, if applicable, within the statutory 

period of three months from the mailing date of the Notice of Allowance (PTOL-85). 
(a) 0 The issue fee and publication fee, if applicable, was received on ____ (with a Certificate of Mailing or 

Transmission date ___ _,, which is after the expiration of the statutory period for payment of the issue 
fee (and publication fee) set in the Notice of Allowance (PTOL-85). 

(b) 0 The submitted fee of$ ____ is insufficient. A balance of$ ____ is due. 
The issue fee required by 37 CFR 1. 18 is $ ___ _ 
The publication fee, if required by 37 CFR 1.18(d), is$ ___ _ 

(c) ca The issue fee and publication fee, if applicable, has not been received. 
3. □ Applicant's failure to timely file corrected drawings as required by, and within the three-month period set in, the 

Notice of Allowability (PTO-37). 
(a) □ Proposed corrected drawings were received on ____ (with a Certificate of Mailing or Transmission 

dated ____ , which is after the expiration of the period for reply. 
(b) 0 No corrected drawing have been received. 

4. □ Applicant's failure to timely file the inventor's oath or declaration no later than the date on which the issue fee 
was paid as required by the Notice Requiring Inventor's Oath or Declaration (PTO-2306). 

(a) 0 An inventor's oath or declaration was received on ___ (with a Certificate of Mailing or Transmission date 
__ _,, which is after the date on which the issue fee was paid. 

(b) □ While an oath or declaration (or substitute statement) for one or more inventors was received, an oath or 
declaration (or substitute statement) for at least one other inventor has not been received. 

(c) 0 No inventor's oath or declaration has been received. 
5. □ Drawings received on ____ were disapproved by examiner. See examiner's response dated ___ _ 
6. 0 Corrected drawings were received on ____ , which is after the expiration of the one-month period for reply 

set in examiner's response dated ___ _ 
7. □ No corrected drawings have been received in reply to one-month period set in examiner's response dated 

8. 0 The reason(s) below: 

Petitions to revive under 37 CFR 1.137(a) or request to withdraw the holding of abandonment under 37 CFR 1.181, 
should be promptly filed to minimize any negative effects on patent term. 

A Gezahegn 

(571 )-272-4200 or 1(888)-786-0101 
Patent Publication Branch 
Office of Data Management 
FORM PTQ.ABN0 (Rav. 03/17) 

Petitioner Exhibit 1004, Page 992 of 1052



Electronic Acknowledgement Receipt 

EFSID: 42549028 

Application Number: 15238238 

International Application Number: 

Confirmation Number: 5864 

Title of Invention: METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

First Named Inventor/Applicant Name: William F. Ganong 

Customer Number: 91337 

Filer: Rachel Ann Smith/Kristine Grand 

Filer Authorized By: Rachel Ann Smith 

Attorney Docket Number: N0484.71090US04 

Receipt Date: 26-APR-2021 

Filing Date: 16-AUG-2016 

Time Stamp: 15:28:56 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

2085160 

1 Power of Attorney 
TRAN SM ITT AL_POA_CERN0l 03 

no 3 
PUSl 120291 USCON2.PDF - 2ddf9b4f7c2a933cf2ecab8a4a 117d2ede69 

d4bb 

Warnings: 
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Information: 

Total Files Size (in bytes)~ 2085160 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted \Vith the Power of Attorney by Applicant form (PTO/AiA/82B or equivalent) to identify the 
application to which the Power of Attorney is directed, in accordance with 37 CFR 1,5, if the Power of Attorney by Applicant form 
is not accompan:ed by this transmittal form or an equivalent, the P01,ver of .Attorney will not be recognized in the application 

Application Number i5i238,238 

Filing Date August 16, 2016 

First Named Inventor William F. Ganong rn 

Title METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

Art Unit 2644 

Examiner Name Huy C. Ho 

Attorney Docket Number CERN0103PUS 1 (12-0291-US-CON-2) 

SIGNATURE of Ano!icant or Patent Practitioner 

S1qnature /Rachel A Smith/ Date 

Name Rachel A Smith Telephone 248-358-4400 

Reqistrntion Number 66,437 
NOTE: This form must be signed in accordance \Vith 37 CFR i .33. See 37 CFR i.4(d) 

* Total of 1 Power of Attorney form is attached 
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[ POWER OF ATTORNEY BY APPLICANT 

I hereby revoke al! previous powers of attorney- given in the appHcation identified in either the attached transmittal letter or 
tha boxes below, 

f···----·································································································1·························································--·1 

l Application Number l Filing Date ! 
: ~ ~ 

{Note; The boxes above may be !aft blank: if infmrnation is provlded an form PTO/AIAi82A.} 

! hereby appoint the Patent Practltioner(s) associated with the following Customer Number as my/o,ir attomey(s) or agenl(s}, and 
to transact all business in the United Slates Patent and Trademark Office connected therewith for the app!ication referenced in 
the attached transmilta! liE!tla, (form PTO/A1A/$2A) or klsn@ed above: 
OR 179598 

□ ! hornby appoint Prnctitioner(s) named in the attached list {form PTO!AIN82C} as my/our attomey{s} or agent{s}, and!,) irnnsad 
a!! business in the United States Patent and Trademark Office cormected therewith for the patent appHcation referenced in the 
attached transmittal !etter (form PTOiA!Ai82A) or ldent!fied above. {Note: Complete form PTO/AIA/82C.) 

Please recogni.i:e or change the correspondence address for the application identified In the attached transmittal 
letter or the boxes above to: 

~ The address associated wlth the above-mentioned Customer Number 

OR 

□ The address associated wlth Customer Number: [ ! 
r _________________________________________________________________________ i 

OR 

□ Fkmor 
lndivi,:luaJ Name 

Address 

City 

Country 

Telephone 

State 

i am the App!icant (if the Applicant is a juristic entity. list the Applicant name in the box): 

Zip 

' 
iCERENCE OPERATING COMPANY I 
L .......................................... -..... ---- .. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

Inventor or Joint Inventor gme no! required bebw} 

Lega! Representative of a Deceased or Legally !ncapadtated inventor {title not required below} 

~ Assignee or Persori to VVhom the !nvent,:x !s Under an Obligation to Assign (provide signer's tlt!o !f apptk:ant ls a jurls!lc entity) 

D Person Who Otherwise Shows Suffident Pmpdetary Interest {e.g., a petition under 37 CFR 1.46{b)(2} was granted in the 
;~ limtion or is concurrent! befr; filed w,th this document ' rovlde si ner's title if a licant is a 'uristic enti 1 

Name Leanne Fitzgerald 
Title General Counsel and Secretary 
NOTE: Signature • This form must be signed by the applic;;int in accordance with 37 CFR 1.33. See 37 CFR 1 A for signature requirernents 
and certlflcations. If more than one applicant, wse mu!tip!e forms. 

0Tota! of i forms are submitted. 
ni;s cc!!ect,;n <,f lriformelk>i1 •~ req,i,red t,y 37 CFR 1.131, ,.32. <'Inti 1.33. 'Th0 infmmati,)11 !s r0q<..lfoo lo rJMa!n orrt'>rnin a !:J,,;ri.,-;flt t,y the p,iM!cwhk=h ls to r.!.,-;foNd tJJ·tht'> 
,JSPTO i.-, prn;-,.,.ss)an app!i,~tinn. Confv.J;,!l!iality !s gi:iwim;,d i;y 35 u .. S.C. 122 anti 37 CFR 1.11 and 1.14. Th!s c,,!!al;\im, ls asllmatao to\a~;, 3 mlnut1;>s lo ,,ompl1;>\,\ 
,,wh;dlrig gs!h<'!1i119, pr1;>µaring, and ,1ut,m:Hlrl;) !h& oomp!l'llM appl,c,11ton iorm to the USPTO. Tim~ wil! 11a,y ce{X3mlfrig upon ;ti,,; l!1dMcu;,l t~se. Any rnmmen:.s ;:,n !ho'! amwri! 
of ttm.i you r1:iq!.!l(e !o compl1:ite lh!s k>rm ll.Md/<,r i.ii@es!k><•s fo( r<.dwdng \ilis bm'deri. sho:.M t;,-, "'*nt lo ih<;> Chi<;>: 1,,1<,rm,,!k1n Olfa:er. U.S. P;;lell! &nti Tredemsr!c. Oii1r,e. U S. 
D<,,>;J;\<11<alFII or C,1mmer,,.,, P.O S,1K 1<15(), All'l~Snoda, VA 22313-146(!. 00 NOT SEND FEES OR COMPlETEO FORMS TO THIS AO!JRE$S. SENO TO: Comm!$$iOl'!O'lf 

for f':8.Umw, l",0, li:!O)t ·14$(.l, Al,;,i,:;i,odrl.s, VA 22:S13-H~0. 
if yw ne0d twsiat,mce in compi&ting lhe form. cali 1-800-PT0-9199 iwd sa!e,,i option 2. 

] 
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Privacy Act Statement 

The Privacy Act of 1974 {P.L 93-579) requires that you be given certain information in 
connection with your submission of the attached form related to a patent application or patent. 
Accordingly, pursuant to the requirements of the Act, please be advised that: ('l) the general 
authority for the collection of this information is 35 U$.C. 2(b)(2); (2) furnishing of the 
information solicited is voluntary; and (3) the principal purpose for which the information is used 
by ti1e U.S. Patent and Trademark Office is to process and/or examine your submission related 
to a patent application or patent If you do not furnish the requested information, the U.S. Patent 
and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the 
patent. 

The information provided by you in this form will be subject to the fo!lovving routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the 
Freedom of !nforrnation Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records 
from this system of records may be disclosed to the Department of Justice to determine 
vvhether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of 
presenting evidence to a court, magistrate, or administrative tribunal, including 
disclosures to opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of 
Congress submitting a request involving an individual, to whom the record pertains, 
when the individual has requested assistance from ti1e Member with respect to the 
subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of 
the Agency having need for the information in order to perform a contract Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 1974, 
as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty 
in this system of records may be disclosed, as a routine use, to the International Bureau 
of the World lnteiiectual Property Organization, pursuant to the Patent Cooperation 
Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal 
agency for purposes of National Security review (35 U.S.C. 18·1) and for review pursuant 
to the Atomic Energy Act (42 U.S.C. 2'18(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the 
Administrator, Genera! Services, or his/her designee, during an inspection of records 
conducted by GSA as part of that agency's responsibility to recommend improvements in 
records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance vviti1 the GSA regulations governing 
inspection of records for this purpose, and any other relevant (Le., GSA or Commerce) 
directive. Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public 
after either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a 
patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the 
!imitations of 37 CFR 1.14, as a routine use, to ti1e public if the record vvas flied in an 
application vvhich became abandoned or in vvhich the proceedings were terminated and 
which application is referenced by either a published application, an application open to 
public inspections or an issued patent 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, 
State, or local !aw enforcement agency, if the USPTO becomes aware of a violation or 
potential violation of lavv or regulation. 
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APPLICATION NUMBER 

15/238,238 

91337 
Nuance Communications, Inc. 

FILING OR 3 71 (C) DATE 

08/16/2016 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

William F. Ganong III N0484. 71090US04 
CONFIRMATION NO. 5864 

IMPROPER CFR REQUEST 

c/o Wolf, Greenfield & Sacks, P.C. 
600 Atlantic Avenue 

111111111111111111111111]~!1]!~1!~1! ~!~HI ~UII 111111111111111 IIII IIII 

Boston, MA 02210-2206 

Date Mailed: 04/29/2021 

RESPONSE TO REQUEST FOR CORRECTED FILING RECEIPT 

Power of Attorney, Claims, Fees, System Limitations, and Miscellaneous 

In response to your request for a corrected Filing Receipt, the Office is unable to comply with your request 
because: 

• Any request to correct or update the name of the applicant must include an application data sheet (ADS) 
in compliance with 37 CFR 1.76 specifying the correct or updated name of the applicant in the applicant 
information section. Any request to change the applicant after an original applicant has been specified under 
37 CFR 1.46(b) must include a new ADS in compliance with 37 CFR 1.76 specifying the applicant in the 
applicant information section and comply with 37 CFR 3.71 and 3.73. See 37 CFR 1.46(c). 

/mteklemichael/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of 1 
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APPLICATION NUMBER FILING OR 3 71 (C) DATE 

15/238,238 

91337 
Nuance Communications, Inc. 
c/o Wolf, Greenfield & Sacks, P.C. 
600 Atlantic Avenue 
Boston, MA 02210-2206 

08/16/2016 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT 

William F. Ganong III 

ATTY. DOCKET NO./TITLE 

N0484. 71090US04 
CONFIRMATION NO. 5864 

IMPROPER CPOA LETTER 

11111111111111111 lllll ll]~!l]!~l!~l!~l~HIH jll] 11111111111111111111111 

Date Mailed: 04/29/2021 

NOTICE REGARDING POWER OF ATTORNEY 

This is in response to the power of attorney filed 04/26/2021. The power of attorney in this application is not 
accepted for the reason(s) listed below: 

• The power of attorney has not been accepted because the party who is giving power has not been identified. 
Power of attorney may only be signed by the applicant for patent (37 CFR 1.42) or the patent owner. A party 
who is not the applicant must become the applicant in accordance with 37 CFR 1.46(c) and appoint any power 
of attorney in compliance with 37 CFR 3.71 and 3.73. For a reissue application, reexamination proceeding, 
or supplemental examination proceeding, a patent owner who was not the applicant under 37 CFR 1 .46 must 
appoint any power of attorney in compliance with 37 CFR 3.71 and 3.73. See 37 CFR 1.32(b)(4). 

/mteklemichael/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 

179598 
Brooks Kushman / Cerence 
1000 Town Center 
22nd Floor 
Southfield, Ml 48075 
UNITED STATES 

page 1 of 1 

Petitioner Exhibit 1004, Page 999 of 1052



TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted \Vith the Power of Attorney by Applicant form (PTO/AiA/82B or equivalent) to identify the 
application to which the Power of Attorney is directed, in accordance with 37 CFR 1,5, if the Power of Attorney by Applicant form 
is not accompan:ed by this transmittal form or an equivalent, the P01,ver of .Attorney will not be recognized in the application 

Application Number i5i238,238 

Filing Date August 16, 2016 

First Named Inventor William F. Ganong rn 

Title METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

Art Unit 2644 

Examiner Name Huy C. Ho 

Attorney Docket Number CERN0103PUS 1 (12-0291-US-CON-2) 

SIGNATURE of Ano!icant or Patent Practitioner 

S1qnature /Rachel A Smith/ Date 

Name Rachel A Smith Telephone 248-358-4400 

Reqistrntion Number 66,437 
NOTE: This form must be signed in accordance \Vith 37 CFR i .33. See 37 CFR i.4(d) 

* Total of 1 Power of Attorney form is attached 
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[ POWER OF ATTORNEY BY APPLICANT 

I hereby revoke al! previous powers of attorney- given in the appHcation identified in either the attached transmittal letter or 
tha boxes below, 

f···----·································································································1·························································--·1 

l Application Number l Filing Date ! 
: ~ ~ 

{Note; The boxes above may be !aft blank: if infmrnation is provlded an form PTO/AIAi82A.} 

! hereby appoint the Patent Practltioner(s) associated with the following Customer Number as my/o,ir attomey(s) or agenl(s}, and 
to transact all business in the United Slates Patent and Trademark Office connected therewith for the app!ication referenced in 
the attached transmilta! liE!tla, (form PTO/A1A/$2A) or klsn@ed above: 
OR 179598 

□ ! hornby appoint Prnctitioner(s) named in the attached list {form PTO!AIN82C} as my/our attomey{s} or agent{s}, and!,) irnnsad 
a!! business in the United States Patent and Trademark Office cormected therewith for the patent appHcation referenced in the 
attached transmittal !etter (form PTOiA!Ai82A) or ldent!fied above. {Note: Complete form PTO/AIA/82C.) 

Please recogni.i:e or change the correspondence address for the application identified In the attached transmittal 
letter or the boxes above to: 

~ The address associated wlth the above-mentioned Customer Number 

OR 

□ The address associated wlth Customer Number: [ ! 
r _________________________________________________________________________ i 

OR 

□ Fkmor 
lndivi,:luaJ Name 

Address 

City 

Country 

Telephone 

State 

i am the App!icant (if the Applicant is a juristic entity. list the Applicant name in the box): 

Zip 

' 
iCERENCE OPERATING COMPANY I 
L .......................................... -..... ---- .. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

Inventor or Joint Inventor gme no! required bebw} 

Lega! Representative of a Deceased or Legally !ncapadtated inventor {title not required below} 

~ Assignee or Persori to VVhom the !nvent,:x !s Under an Obligation to Assign (provide signer's tlt!o !f apptk:ant ls a jurls!lc entity) 

D Person Who Otherwise Shows Suffident Pmpdetary Interest {e.g., a petition under 37 CFR 1.46{b)(2} was granted in the 
;~ limtion or is concurrent! befr; filed w,th this document ' rovlde si ner's title if a licant is a 'uristic enti 1 

Name Leanne Fitzgerald 
Title General Counsel and Secretary 
NOTE: Signature • This form must be signed by the applic;;int in accordance with 37 CFR 1.33. See 37 CFR 1 A for signature requirernents 
and certlflcations. If more than one applicant, wse mu!tip!e forms. 

0Tota! of i forms are submitted. 
ni;s cc!!ect,;n <,f lriformelk>i1 •~ req,i,red t,y 37 CFR 1.131, ,.32. <'Inti 1.33. 'Th0 infmmati,)11 !s r0q<..lfoo lo rJMa!n orrt'>rnin a !:J,,;ri.,-;flt t,y the p,iM!cwhk=h ls to r.!.,-;foNd tJJ·tht'> 
,JSPTO i.-, prn;-,.,.ss)an app!i,~tinn. Confv.J;,!l!iality !s gi:iwim;,d i;y 35 u .. S.C. 122 anti 37 CFR 1.11 and 1.14. Th!s c,,!!al;\im, ls asllmatao to\a~;, 3 mlnut1;>s lo ,,ompl1;>\,\ 
,,wh;dlrig gs!h<'!1i119, pr1;>µaring, and ,1ut,m:Hlrl;) !h& oomp!l'llM appl,c,11ton iorm to the USPTO. Tim~ wil! 11a,y ce{X3mlfrig upon ;ti,,; l!1dMcu;,l t~se. Any rnmmen:.s ;:,n !ho'! amwri! 
of ttm.i you r1:iq!.!l(e !o compl1:ite lh!s k>rm ll.Md/<,r i.ii@es!k><•s fo( r<.dwdng \ilis bm'deri. sho:.M t;,-, "'*nt lo ih<;> Chi<;>: 1,,1<,rm,,!k1n Olfa:er. U.S. P;;lell! &nti Tredemsr!c. Oii1r,e. U S. 
D<,,>;J;\<11<alFII or C,1mmer,,.,, P.O S,1K 1<15(), All'l~Snoda, VA 22313-146(!. 00 NOT SEND FEES OR COMPlETEO FORMS TO THIS AO!JRE$S. SENO TO: Comm!$$iOl'!O'lf 

for f':8.Umw, l",0, li:!O)t ·14$(.l, Al,;,i,:;i,odrl.s, VA 22:S13-H~0. 
if yw ne0d twsiat,mce in compi&ting lhe form. cali 1-800-PT0-9199 iwd sa!e,,i option 2. 

] 
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Privacy Act Statement 

The Privacy Act of 1974 {P.L 93-579) requires that you be given certain information in 
connection with your submission of the attached form related to a patent application or patent. 
Accordingly, pursuant to the requirements of the Act, please be advised that: ('l) the general 
authority for the collection of this information is 35 U$.C. 2(b)(2); (2) furnishing of the 
information solicited is voluntary; and (3) the principal purpose for which the information is used 
by ti1e U.S. Patent and Trademark Office is to process and/or examine your submission related 
to a patent application or patent If you do not furnish the requested information, the U.S. Patent 
and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the 
patent. 

The information provided by you in this form will be subject to the fo!lovving routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the 
Freedom of !nforrnation Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records 
from this system of records may be disclosed to the Department of Justice to determine 
vvhether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of 
presenting evidence to a court, magistrate, or administrative tribunal, including 
disclosures to opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of 
Congress submitting a request involving an individual, to whom the record pertains, 
when the individual has requested assistance from ti1e Member with respect to the 
subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of 
the Agency having need for the information in order to perform a contract Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 1974, 
as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty 
in this system of records may be disclosed, as a routine use, to the International Bureau 
of the World lnteiiectual Property Organization, pursuant to the Patent Cooperation 
Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal 
agency for purposes of National Security review (35 U.S.C. 18·1) and for review pursuant 
to the Atomic Energy Act (42 U.S.C. 2'18(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the 
Administrator, Genera! Services, or his/her designee, during an inspection of records 
conducted by GSA as part of that agency's responsibility to recommend improvements in 
records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance vviti1 the GSA regulations governing 
inspection of records for this purpose, and any other relevant (Le., GSA or Commerce) 
directive. Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public 
after either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a 
patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the 
!imitations of 37 CFR 1.14, as a routine use, to ti1e public if the record vvas flied in an 
application vvhich became abandoned or in vvhich the proceedings were terminated and 
which application is referenced by either a published application, an application open to 
public inspections or an issued patent 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, 
State, or local !aw enforcement agency, if the USPTO becomes aware of a violation or 
potential violation of lavv or regulation. 
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PTO/AIA/96 (08-12) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 
Applicant!Patent Owner: CERENCE OPERATING COMPANY 

Application No./Patent No.: 151238,238 Filed/Issue Date: _8_11_6_1_2_01_6 _________ _ 

Titled: METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

CERENCE OPERATING COMPANY , a CORPORATION 
---------------------------

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.) 

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below): 

1. 0 The assignee of the entire right, title, and interest. 

2. D An assignee of less than the entire right, title, and interest (check applicable box): 

LJ The extent (by percentage) of its ownership interest is ______ %. Additional Statement(s) by the owners 
holding the balance of the interest must be submitted to account for 100% of the ownership interest. 

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire 
right, title and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made). 
The other parties, including inventors, who together own the entire right, title, and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a 
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached. 

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below): 

A. D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel ______ , Frame ______ , or for which a copy 
thereof is attached. 

B. G A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1 _ From: Vladimir Se1noha; Paul Adrian Van Mulbregt;Glen Edward Wilson; William F. Ganong Ill To: NUANCE COMMUNICATIONS, INC. 

The document was recorded in the United States Patent and Trademark Office at 

Reel 040342 , Frame 0893 , or for which a copy thereof is attached. 

2_ From: NUANCE COMMUNICATIONS, INC. To: CERENCE OPERATING COMPANY 

The document was recorded in the United States Patent and Trademark Office at 

Reel 055927 , Frame 0620 , or for which a copy thereof is attached. 

[Page 1 of 2] 
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U .S.C. 122 and 37 CFR 1 .11 and 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount 
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark 
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call I-800-PTO-9!99 and select option 2. 
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PTO/AIA/96 (08-12) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 

3. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

4. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

5. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

6. From: __________________ To: _________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

D As required by 37 CFR 3. 73(c)(1 )(i), the documentary evidence of the chain of title from the original owner to the 
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment 
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08] 

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee. 

/Rachel A. Smith/ 

Signature 

Rachel A. Smith 
Printed or Typed Name 

[Page 2 of 2] 

5/3/2021 
Date 

66,437 

Title or Registration Number 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35 
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the 
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related 
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark 
Office may not be able to process and/or examine your submission, which may result in termination of proceedings 
or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records 
may be disclosed to the Department of Justice to determine whether disclosure of these records is 
required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting 
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the 
course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress 
submitting a request involving an individual, to whom the record pertains, when the individual has 
requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency 
having need for the information in order to perform a contract. Recipients of information shall be required 
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for 
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act 
(42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under 
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA 
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or 
Commerce) directive. Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either 
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the 
public if the record was filed in an application which became abandoned or in which the proceedings were 
terminated and which application is referenced by either a published application, an application open to 
public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Electronic Acknowledgement Receipt 

EFSID: 42619372 

Application Number: 15238238 

International Application Number: 

Confirmation Number: 5864 

Title of Invention: METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

First Named Inventor/Applicant Name: William F. Ganong 

Customer Number: 91337 

Filer: Rachel Ann Smith/Kristine Grand 

Filer Authorized By: Rachel Ann Smith 

Attorney Docket Number: N0484.71090US04 

Receipt Date: 04-MAY-2021 

Filing Date: 16-AUG-2016 

Time Stamp: 16:59:54 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

2085160 

1 Power of Attorney 
TRAN SM ITT AL_POA_CERN0l 03 

no 3 
PUSl 120291 USCON2.PDF - 2ddf9b4f7c2a933cf2ecab8a4a 117d2ede69 

d4bb 

Warnings: 
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Information: 

127722 

2 
Assignee showing of ownership per 37 373_STATEMENT_CERN0103PU 

no 3 
CFR 3.73 S1 12091 USCON2.PDF - 9c0fe044021 dd37e31 a5e4fb71 cd35a75d3 

371a9 

Warnings: 

Information: 

Total Files Size (in bytes) 2212882 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New AQQlications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International AQQlication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International AQQlication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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APPLICATION NUMBER FILING OR 3 71 (C) DATE 

15/238,238 

91337 
Nuance Communications, Inc. 
c/o Wolf, Greenfield & Sacks, P.C. 
600 Atlantic Avenue 
Boston, MA 02210-2206 

08/16/2016 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT 

William F. Ganong III 

ATTY. DOCKET NO./TITLE 

N0484. 71090US04 
CONFIRMATION NO. 5864 

IMPROPER CPOA LETTER 

11111111111111111 lllll ll]~!l]!~l!~IU!~Hi~,!lll lllll 111111111111111111 

Date Mailed: 05/10/2021 

NOTICE REGARDING POWER OF ATTORNEY 

This is in response to the power of attorney filed 05/04/2021. The power of attorney in this application is not 
accepted for the reason(s) listed below: 

• The revocation is not signed by the applicant, the assignee of the entire interest, or one particular principal 
attorney having the authority to revoke. 

/tlulu/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 

179598 
Brooks Kushman / Cerence 
1000 Town Center 
22nd Floor 
Southfield, Ml 48075 
UNITED STATES 

page 1 of 1 
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TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted \Vith the Power of Attorney by Applicant form (PTO/AiA/82B or equivalent) to identify the 
application to which the Power of Attorney is directed, in accordance with 37 CFR 1,5, if the Power of Attorney by Applicant form 
is not accompan:ed by this transmittal form or an equivalent, the P01,ver of .Attorney will not be recognized in the application 

Application Number i5i238,238 

Filing Date August 16, 2016 

First Named Inventor William F. Ganong rn 

Title METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

Art Unit 2644 

Examiner Name Huy C. Ho 

Attorney Docket Number CERN0103PUS 1 (12-0291-US-CON-2) 

SIGNATURE of Ano!icant or Patent Practitioner 

S1qnature /Rachel A Smith/ Date 

Name Rachel A Smith Telephone 248-358-4400 

Reqistrntion Number 66,437 
NOTE: This form must be signed in accordance \Vith 37 CFR i .33. See 37 CFR i.4(d) 

* Total of 1 Power of Attorney form is attached 
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[ POWER OF ATTORNEY BY APPLICANT 

I hereby revoke al! previous powers of attorney- given in the appHcation identified in either the attached transmittal letter or 
tha boxes below, 

f···----·································································································1·························································--·1 

l Application Number l Filing Date ! 
: ~ ~ 

{Note; The boxes above may be !aft blank: if infmrnation is provlded an form PTO/AIAi82A.} 

! hereby appoint the Patent Practltioner(s) associated with the following Customer Number as my/o,ir attomey(s) or agenl(s}, and 
to transact all business in the United Slates Patent and Trademark Office connected therewith for the app!ication referenced in 
the attached transmilta! liE!tla, (form PTO/A1A/$2A) or klsn@ed above: 
OR 179598 

□ ! hornby appoint Prnctitioner(s) named in the attached list {form PTO!AIN82C} as my/our attomey{s} or agent{s}, and!,) irnnsad 
a!! business in the United States Patent and Trademark Office cormected therewith for the patent appHcation referenced in the 
attached transmittal !etter (form PTOiA!Ai82A) or ldent!fied above. {Note: Complete form PTO/AIA/82C.) 

Please recogni.i:e or change the correspondence address for the application identified In the attached transmittal 
letter or the boxes above to: 

~ The address associated wlth the above-mentioned Customer Number 

OR 

□ The address associated wlth Customer Number: [ ! 
r _________________________________________________________________________ i 

OR 

□ Fkmor 
lndivi,:luaJ Name 

Address 

City 

Country 

Telephone 

State 

i am the App!icant (if the Applicant is a juristic entity. list the Applicant name in the box): 

Zip 

' 
iCERENCE OPERATING COMPANY I 
L .......................................... -..... ---- .. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

Inventor or Joint Inventor gme no! required bebw} 

Lega! Representative of a Deceased or Legally !ncapadtated inventor {title not required below} 

~ Assignee or Persori to VVhom the !nvent,:x !s Under an Obligation to Assign (provide signer's tlt!o !f apptk:ant ls a jurls!lc entity) 

D Person Who Otherwise Shows Suffident Pmpdetary Interest {e.g., a petition under 37 CFR 1.46{b)(2} was granted in the 
;~ limtion or is concurrent! befr; filed w,th this document ' rovlde si ner's title if a licant is a 'uristic enti 1 

Name Leanne Fitzgerald 
Title General Counsel and Secretary 
NOTE: Signature • This form must be signed by the applic;;int in accordance with 37 CFR 1.33. See 37 CFR 1 A for signature requirernents 
and certlflcations. If more than one applicant, wse mu!tip!e forms. 

0Tota! of i forms are submitted. 
ni;s cc!!ect,;n <,f lriformelk>i1 •~ req,i,red t,y 37 CFR 1.131, ,.32. <'Inti 1.33. 'Th0 infmmati,)11 !s r0q<..lfoo lo rJMa!n orrt'>rnin a !:J,,;ri.,-;flt t,y the p,iM!cwhk=h ls to r.!.,-;foNd tJJ·tht'> 
,JSPTO i.-, prn;-,.,.ss)an app!i,~tinn. Confv.J;,!l!iality !s gi:iwim;,d i;y 35 u .. S.C. 122 anti 37 CFR 1.11 and 1.14. Th!s c,,!!al;\im, ls asllmatao to\a~;, 3 mlnut1;>s lo ,,ompl1;>\,\ 
,,wh;dlrig gs!h<'!1i119, pr1;>µaring, and ,1ut,m:Hlrl;) !h& oomp!l'llM appl,c,11ton iorm to the USPTO. Tim~ wil! 11a,y ce{X3mlfrig upon ;ti,,; l!1dMcu;,l t~se. Any rnmmen:.s ;:,n !ho'! amwri! 
of ttm.i you r1:iq!.!l(e !o compl1:ite lh!s k>rm ll.Md/<,r i.ii@es!k><•s fo( r<.dwdng \ilis bm'deri. sho:.M t;,-, "'*nt lo ih<;> Chi<;>: 1,,1<,rm,,!k1n Olfa:er. U.S. P;;lell! &nti Tredemsr!c. Oii1r,e. U S. 
D<,,>;J;\<11<alFII or C,1mmer,,.,, P.O S,1K 1<15(), All'l~Snoda, VA 22313-146(!. 00 NOT SEND FEES OR COMPlETEO FORMS TO THIS AO!JRE$S. SENO TO: Comm!$$iOl'!O'lf 

for f':8.Umw, l",0, li:!O)t ·14$(.l, Al,;,i,:;i,odrl.s, VA 22:S13-H~0. 
if yw ne0d twsiat,mce in compi&ting lhe form. cali 1-800-PT0-9199 iwd sa!e,,i option 2. 

] 
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Privacy Act Statement 

The Privacy Act of 1974 {P.L 93-579) requires that you be given certain information in 
connection with your submission of the attached form related to a patent application or patent. 
Accordingly, pursuant to the requirements of the Act, please be advised that: ('l) the general 
authority for the collection of this information is 35 U$.C. 2(b)(2); (2) furnishing of the 
information solicited is voluntary; and (3) the principal purpose for which the information is used 
by ti1e U.S. Patent and Trademark Office is to process and/or examine your submission related 
to a patent application or patent If you do not furnish the requested information, the U.S. Patent 
and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the 
patent. 

The information provided by you in this form will be subject to the fo!lovving routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the 
Freedom of !nforrnation Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records 
from this system of records may be disclosed to the Department of Justice to determine 
vvhether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of 
presenting evidence to a court, magistrate, or administrative tribunal, including 
disclosures to opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of 
Congress submitting a request involving an individual, to whom the record pertains, 
when the individual has requested assistance from ti1e Member with respect to the 
subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of 
the Agency having need for the information in order to perform a contract Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 1974, 
as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty 
in this system of records may be disclosed, as a routine use, to the International Bureau 
of the World lnteiiectual Property Organization, pursuant to the Patent Cooperation 
Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal 
agency for purposes of National Security review (35 U.S.C. 18·1) and for review pursuant 
to the Atomic Energy Act (42 U.S.C. 2'18(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the 
Administrator, Genera! Services, or his/her designee, during an inspection of records 
conducted by GSA as part of that agency's responsibility to recommend improvements in 
records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance vviti1 the GSA regulations governing 
inspection of records for this purpose, and any other relevant (Le., GSA or Commerce) 
directive. Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public 
after either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a 
patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the 
!imitations of 37 CFR 1.14, as a routine use, to ti1e public if the record vvas flied in an 
application vvhich became abandoned or in vvhich the proceedings were terminated and 
which application is referenced by either a published application, an application open to 
public inspections or an issued patent 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, 
State, or local !aw enforcement agency, if the USPTO becomes aware of a violation or 
potential violation of lavv or regulation. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: 
Group Art Unit: 2644 

MEIK PFEFFINGER 
Examiner: Huy C. Ho 

Serial No.: 15/238238 

Filed: August 16, 2016 

For: METHODS AND APPARATUS FOR DETECTING A VOICE 
COMMAND 

Attorney Docket No.: CERN0103PUS1 
12-0291-US-CON-2 

REQUEST FOR CORRECTED APPLICATION DATA SHEET 

Mail Stop 
Commissioner for Patents 
U.S. Patent and Trademark Office 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Commissioner: 

Applicant respectfully submits herewith a Corrected Application Data sheet to update the 

Applicant in response to the Notice Regarding Power of Attorney dated May 10, 2021. Other 

details including client reference numbers have been updated as well. 
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Serial No. 15/238238 Atty. Dkt. No. CERN0103PUS1 
12-0291-US-CON-2 

Please charge any fees or credit any overpayments as a result of the filing of this paper to 

our Deposit Account No. 02-3978. 

Date: May 25, 2021 

BROOKS KUSHMAN P.C. 
1000 Town Center, 22nd Floor 
Southfield, MI 48075-1238 
Phone: 248-358-4400 
Fax: 248-358-3351 

Respectfully submitted, 

MEIK PFEFFINGER 

By: /Rachel A Smith/ 
Rachel A Smith 
Reg. No. 66,437 
Attorney for Applicant 

2 
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1 _ r:1.im·· UNITED STATES 
; : :~ PAT!;NT ANO TRADEMARK OFFICE 

PO Bo:< 1450 
Alexand,ia. VA 223, 3 - 1450 

VV'vV""./'/.USpto,go\/ 

ELECTRONIC ACKNOWLEDGEMENT RECEIPT 

APPLICATION # RECEIPT DATE/ TIME ATTORNEY DOCKET# 
15/238,238 05/25/2021 03:42:39 PM ET N0484.71090US04 

Title of Invention 
METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

Application Information 

APPLICATION TYPE Utility - Nonprovisional Application 
under 35 USC 111 (a) 

CONFIRMATION# 5864 

PATENT CENTER# 60201390 

CUSTOMER# 91337 

CORRESPONDENCE -
ADDRESS 

PATENT# -

FILED BY Heather Greenwell 

FILING DATE 08/16/2016 

FIRST NAMED William F. Ganong Ill 
INVENTOR 

AUTHORIZED BY Rachel Smith 

Documents TOTAL DOCUMENTS: 5 

DOCUMENT 

CERN0i 03PUSi Transmittal 

Letter.PDF 

CEF{N0103PUS1 Corrected - -

ADS.pdf 

PAGES DESCRIPTION 

2 Transmit.ta! Letter 

9 Application Data Sheet 

Warning: This is not a USPTO supplied ADS fi!!ab!e form. Data in the form cannot be 

automatically !oaded to other USPTO systems. 

373 STATEMENT CEF~N010 - -

TRANSM!TTAL POA CERN - -

0i 03PUS1 120291 USCON2. 

3 

3 

Assignee showing of ownership 

per 37 CFR 3. 73 

Povver of Attorney 

SIZE {KB) 

95 KB 

7493 !<B 

111 !<B 

2036 KB 
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PDF 

CERN0103PUS1 Chain ot - - - 2 Miscellaneous !ncoming Letter 135 KB 
Title.pdf 

Digest 

CERN0 103PUSi Transmittal L s2·104EA0060BDE26F6EB494599CC5BCFF93724E68EF89EFD7 ---- ---· 

etter.PDF FCF?i 1 E2DC784789AB53D6CE561 i 7DC~~3F4FF7D7F789F5BC 

CERN0·103Pus·1 Corrected A ---· ---· 

DS.pdt 

373 STATEMENT CERN0103 - -

PUSi i 209i USCOf\J2YDF 

TFiANSM!TTAL. POA CEF{NlYi - -

CEF{N0103PUS1 Chain ot Tit! - - -

e.pdf 

D6BFA9002488i8D7124390D6D21DC9D 

9i2DO2958E737923A5046F0F9F61B92B683E89F09E28E802E8 
382F3156D1428D11D5393BD4E0BE263921AD51D0F25AD880E 
C99F825EE0D0B6CE9EEDA7F54E296 

C5FFFF19C25F0985EF1189D70FBC125AC8DB127ABA15B3445 
5CBCB8E73AC8O2E698BCADB1E64EDA6493381iFD9BF2D4B 
7DC6F8E47FE87960423DDD7OD6759CDD 

53EA979826i96EC131135A40EECCBE8F9DDB0C1E5F60B6888 
8F886EF2F64A0A3F025B3528466334A98B70BA62O7E3A44111 
537Bi8BE2483i0486ABAB997CB658 

C9797959AF5A69C34EF8E97FB2462CADA3AB9AE375278209F 
AD288B0CD7O3B8685672555B7C870i5E5E263E0F0F5A84723 
B9CC54AFE4E9EA04D91DE9A45265C9 

This Ac:knovvl,,,dgernent ,-'\ec:eipt e11id::inc:es r;:iceipt on the not::id oate by the USPTO ol the ind,c:ated oocum,,,nts, cha.mc:!1::t·iz;:io 

tiy t,1e applicant, ano including page counts, vvl1ere appiicabie. It serves as evidence of receipt sin1ilar to a Post Carel, as 
described in MPEP 503. 

If a new application is being filed and the application inciucies the necessary components for fi!inq date (see 37 CFR 1.53/b)·(d) 
and MPEP 506), a Filing Receipt (37 CFR 1,54) wiH be issued in due course and the dHte shovvn on this Acknowledgement 

Hece,pt w:11 ;:istabiish the filing date of the a.pplica!ion 

Nafa:mal Stage of an !ntematlona! A.ppHcatlon under 35 LLS.C:. 371 

If a time,y subrnission !o enter the nationai stage ol an international applirn!:on is compliant vvi!h the conditions of 35 U S.C. 

37·1 and other a.pplicable require,,1ents a Fon,1 PCT!DO/EO/903 ind,c:ating acceptanrn o! the applica!,on as a natiorial stage 
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submission under 35 LLS.C. 371 will be issued in addition to the Fi!ing Receipt, in due course. 

New international Applicatkm fi!ed with the USPTO as a Receiving omce 

If a new internationa! appiication is being filed anci the intemationai application includes the necessary components for an 
intema!ional rn,ng date (see PCT Ar!icle i 1 and MPEP 1810), a f\lotification of the International Appl,cation ~-Jurnber and of the 
International Filing Date (F·mm PCT/,-1O/105) will be issued in clue course, subject to prescriptions c:oncernin~J national security, 
and the date shown on this Acknmvleclgement Receipt vvill establish the intemationai filing date of tl:e application. 
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5/3/2021 United States Patent and Trademark Office 

l-~ -l~•I UNITED STATES ;; PATENT AND TRADEMARK OFFICE 

Assignment abstract of title for Application 15238238 

Invention 
title/Inventor 
METHODS AND 
APPARATUS FOR 
DETECTING A 
VOICE 
COMMAND 
William F. 
Ganong 111, Paul 
Adrian Van 
Mulbregt, 
Vladimir Sejnoha, 
Glen Edward 
Wilson 

Patent 
None 

Publication 
20160358605 
Dec 8, 2016 

Assignments (2 total) 

Assignment 2 

Reel/frame Execution date 
055927 /0620 Apr 15, 2021 

Conveyance 

Application 
15238238 
Aug 16, 2016 

Date recorded 
Apr 15, 2021 

PCT 

ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS). 

Assignors Correspondent 
NUANCE COMMUNICATIONS, INC. VASILIA KELLY 

15 WAYSIDE ROAD 
CERENCE INC. 
BURLINGTON, MA 01803 

Assignee 
CERENCE OPERATING COMPANY 
15 WAYSIDE ROAD 
BURLINGTON, MASSACHUSETTS 01803 

Assignment 1 

Reel/frame Execution date Date recorded 
040342/0893 Mar 14, 2013 Nov 16, 2016 

Conveyance 
ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS). 

Assignors 
SEJNOHA, VLADIMIR 

Correspondent 
THOMAS S. CHLEBECK 

Properties 
28 

Properties 
1 

VAN MULBREGT, PAUL ADRIAN 
WILSON, GLEN EDWARD 
GANONG, WILLIAM F., Ill 

WOLF, GREENFIELD & SACKS, P.C. 
600 ATLANTIC AVENUE 
BOSTON, MA 02210 

https://assignment.uspto.gov/patenUindex.html#/patenUsearch/resultAbstract?id= 15238238&type=appINum 

International 
registration 

Pages 
7 

Pages 
7 

1/2 
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5/3/2021 

Assignee 

NUANCE COMMUNICATIONS, INC. 
ONE WAYSIDE ROAD 
BURLINGTON, MASSACHUSETTS 01803 

United States Patent and Trademark Office 

https://assignment.uspto.gov/patenUindex.html#/patenUsearch/resultAbstract?id= 15238238&type=appINum 2/2 
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CORRECTED APPLICATION DATA SHEET PTOIAIA/14 (02"18) 
Approved for use through 11/30/2020. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection oi information unless it contains a valid 0MB control number. 

Attorney Docket Number gg~ dd§961e~W4+Getl, 
Cr«:-,;iJJU.,YUSI 

(12-0291-US-CON-2) Application Data Sheet 37 CFR 1. 76 
Application Number 15/238,238 

Title of Invention METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2: 

D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 1 !] iJ=M®.8-ii ]j 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

William F. GANONG III --
Residence Information (Select One} @ US Residency 0 Non US Residency 0 Active US Military Service 

City Brookline I State/Province I MA I Country of ResidencE! I us 

Mailing Address of Inventor: 

Address 1 118 Sumner Road 

Address 2 

City I Brookline I State/Province I MA 

Postal Code I 02146 I Countryi I us 

Inventor 2 I Rir#Me Jl 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Paul Adrian Van MULBREGT 

Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Military Service 

City Wayland I State/Province I MA I Country of Residence I us 

Mailing Address of Inventor: 

Address 1 30 Bow Road 

Address 2 

City I Wayland I State/Province I MA 

Postal Code I 01778 I Countryi I us 

Inventor 3 r R~®.8.¥1 l 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Vladimir SEJNOHA 

Residence Information (Select One) (~ US Residency 0 Non US Residency 0 Active US Military Service 

EFS Web 2.2.13 

Petitioner Exhibit 1004, Page 1019 of 1052



PTO/AIA/14 (02-18) 
Approved for use through 11130/2020. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number mH dde91dGX~ ,14 7G§A 
CERN0103PUSI 

Application Data Sheet 37 CFR 1. 76 (12-0291-US-CON-2) 

Application Number 15/238,238 

Title of Invention METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

City I Lexington I State/Province I MA I Country of ResidencE! I us 

Mailing Address of Inventor: 

Address 1 10 Flintlock Road 

Address2 

City 
I 

Lexington I State/Province 
I 

MA 

Postal Code I 02420 I Countryi I us 

Inventor 4 I? Ritt¼i,ii Jl 
Legal Name 

Prefix Given Name Middle Name Family Name 

Glen Edward WILSON 

Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Military Service 

City Maynard I State/Province I MA I Country of Residence I us 

Mailing Address of Inventor: 

Address 1 ~ d 81:leFff!aA GFee~ 13 Sherman Street 

Address 2 

City I Maynard I State/Province I -Ms- IVIA -
Postal Code I 01754 I Countryi I us 

All Inventors Must Be Listed - Additional Inventor Information blocks may be 
I@ generated within this form by selecting the Add button. 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

D An Address is being provided for the correspondence Information of this application. 

Customer Number 4-e+47e 179598 

Email Address DOGl¾E:Tl~JG@OGFWGOM 

Application Information: 

Title of the Invention METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

.@a 

Attorney Docket Number gg~ddegldSX~'4+Q§A CERN0103PUS1 j 
--• -------~,----, '(12-0291-US-CON-2 Small Entity Status Claimed □ 

Application Type Nonprovisional 

Subject Matter Utility 

ti 

Total Number of Drawing Sheets (if any) I 10 I Suggested Figure for Publication (if any) I 
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Attorney Docket Number QQ::j dd§gb'SX~ ,4 +G"' 6 CERNOlll3PUSl 
--➔-----•--➔,~--.,,' (12-0291-US-CON-2) 

Application Data Sheet 37 CFR 1. 76 
Application Number 15/238,238 

Title of Invention METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

Filing By Reference: 
Only complete this section when filing an application by reference under 35 U.S.C. 111 (c) and 37 CFR 1..57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

For the purposes of a filing date under 37 CFR l .53(b), the description and any drawings of the present application are replaced by this 
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

i-
Application number of the previously Filing date (YYYY-MM-0D) Intellectual Property Authority or Country 
filed application 

Publication Information: 
D Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 

□ 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: @ Customer Number I O US Patent Practitioner 10 Limited Recognition (37 CFR 11.9) 

Customer Number ¼+4+e 179598 --

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the "Application Number" field blank. 

Prior Application Status IRiMMWI 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

Continuation of 13/795933 2013-03-12 

Additional Domestic Benefit/National Stage Data may be generated within this form 
by selecting the Add button. 
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Attorney Docket Number mH dde91dGX~ ,14 7G§A 
CERN0103PUS1 
(12-0291-US-CON-2) Application Data Sheet 37 CFR 1. 76 

Application Number 15/238,238 

Title of Invention METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (PDX)i the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)( 1 ). 

IRWfilWKI 
Application Number Country! Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

0 16, 2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1. 78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 
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mH ddeg1::1gx~ ,4 ;zgr.:,. cERN0103pus1 Attorney Docket Number 
Application Data Sheet 37 CFR 1. 76 

--• ~----,--• ,~ --.,.-, (12-0291-US-CON-2) 

Application Number 15/238,238 

Title of Invention METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written 
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see 
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
application (see paragraph Bin subsection 1 below). 

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the 
authorization by checking the corresponding box A or B or both in subsection 2 below. 

NOTE: This section of the Application Data Sheet is QNL Y reviewed and processed with the INITIAL filing of an 
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind 
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate. 

1. Authorization to Permit Access by a Foreign Intellectual Property Office{s) 

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WlPO), and any other foreign intellectual property office 
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign 
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed 
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h) 
( 1 ). 

B. Search Results from U.S. Application to EPO - Unless box Bin subsection 2 (opt-out of authorization) is checked, 
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search 
results from the instant patent application when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 

The applicant is reminded that the EPO's Rule 141 (1) EPC (European Patent Convention) requires applicants to submit a 
copy of search results from the instant application without delay in a European patent application that claims priority to 
the instant application. 

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s) 

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as-filed. lf this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

Ba Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the US PTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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Attorney Docket Number mH ddeg1::1gx~ ,4 ;zgr.:,. cERN0103pus1 
--•~----,---,~--.,.-, (12-0291-US-CON-2) 

Application Data Sheet 37 CFR 1. 76 
Application Number 15/238,238 

Title of Invention METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 1 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1 .45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1 .43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. It ¢.lW# rl 
@ Assignee lo Legal Representative under 35 U.S.C. 117 lo Joint Inventor 

0 Person to whom the inventor is obligated to assign. 10 Person vvho shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

I 
Name of the Deceased or Legally Incapacitated Inventor: I 
If the Applicant is an Organization check here. r8J 
Organization Name I M::l,O.~JGE; GGMMbl~IIG,A.:i::IG~l8, l~JG. CERENCE OPERATING COMPANY 

Mailing Address Information For Applicant: 

Address 1 GAe i,o,taysiEle ~eaEI 15 Warside Road 

Address 2 

City Burlington State/Province MA 

Country I us Postal Code 01803 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the Office. 
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Attorney Docket Number QQ:t JJ§91dSX~ /:4 7Q§A 
CERN0103PUS1 

Application Data Sheet 37 CFR 1. 76 (12-0291-US-CON-2) 

Application Number 15/238,238 

Title of Invention METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

Assignee 1 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

If the Assignee or Non-Applicant Assignee is an Organization check here. [SJ 

Organization Name I 1111::JAt>JGe GGMMldt>IIGA+IGt>la, 1111G. CERENCE OPERATING COMPANY 

Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 GAe Waysiele Reael 15 vV ayside Road 

Address 2 

City I Burlington State/Province MA 

Countryi I us Postal Code 01803 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
selecting the Add button. 

Signature: 
NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application 
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in 
subsection 2 of the "Authorization or Opt-Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants. 

See 37 CFR 1.4(d) for the manner of making signatures and certifications. 

Signature /Rachel A, Smith/ Date (YYYY-MM-DD) 2021-05-25 

First Name Rachel I Last Name I Smith Registration Number 66437 

Additional Signature may be generated within this form by selecting the Add button. 
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Attorney Docket Number mH ddeg1::1gx~ ,4 ;zgr.:,. cERN0103pus1 

Application Data Sheet 37 CFR 1. 76 
--•~----,---,~--.,.-, (12-0291-US-CON-2) 

Application Number 15/238,238 

Title of Invention METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1. 14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent 
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1 l the general authority for the collection of this information 
is 35 U.S.C. 2(b)(2); (2) furnishing ofthe information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and 
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S. 
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of 
the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.5.C. 552) and the Privacy 
Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of 
Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed. as a routine use, in the course of presenting evidence to a court, magistrate, or administrative 
tribunal, including disclosures to opposing counsel in the course of settlement negotiations. 

3 A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom 
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform 
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 
552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed. as a routine use, 
to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.5.C. 181 l 
and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an 
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and 
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of 
records for this purpose. and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about 
individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C. 
122(b) or issuance ofa patent pursuant to 35 U.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, 
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the US PTO becomes 
aware of a violation or potential violation of law or regulation. 
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STATEMENT UNDER 37 CFR 3.73(c) 
Applicant!Patent Owner: CERENCE OPERATING COMPANY 

Application No./Patent No.: 151238,238 Filed/Issue Date: _A_u_g_u_s_t _16_,_2_0_1_6 ______ _ 

Titled: METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

CERENCE OPERATING COMPANY , a CORPORATION 
---------------------------

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.) 

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below): 

1. 0 The assignee of the entire right, title, and interest. 

2. D An assignee of less than the entire right, title, and interest (check applicable box): 

LJ The extent (by percentage) of its ownership interest is ______ %. Additional Statement(s) by the owners 
holding the balance of the interest must be submitted to account for 100% of the ownership interest. 

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire 
right, title and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made). 
The other parties, including inventors, who together own the entire right, title, and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a 
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached. 

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below): 

A. D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel ______ , Frame ______ , or for which a copy 
thereof is attached. 

B. G A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1 _ From: Vladimir Se1noha; Paul Adrian Van Mulbregt;Glen Edward Wilson; William F. Ganong Ill To: NUANCE COMMUNICATIONS, INC. 

The document was recorded in the United States Patent and Trademark Office at 

Reel 040342 , Frame 0893 , or for which a copy thereof is attached. 

2_ From: NUANCE COMMUNICATIONS, INC. To: CERENCE OPERATING COMPANY 

The document was recorded in the United States Patent and Trademark Office at 

Reel 055927 , Frame 0620 , or for which a copy thereof is attached. 

[Page 1 of 2] 
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U .S.C. 122 and 37 CFR 1 .11 and 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount 
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark 
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call I-800-PTO-9!99 and select option 2. 
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STATEMENT UNDER 37 CFR 3.73(c) 

3. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

4. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

5. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

6. From: __________________ To: _________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

D As required by 37 CFR 3. 73(c)(1 )(i), the documentary evidence of the chain of title from the original owner to the 
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment 
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08] 

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee. 

/Rachel A. Smith/ 

Signature 

Rachel A. Smith 
Printed or Typed Name 

[Page 2 of 2] 

2021-05-25 
Date 

66,437 

Title or Registration Number 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35 
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the 
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related 
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark 
Office may not be able to process and/or examine your submission, which may result in termination of proceedings 
or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records 
may be disclosed to the Department of Justice to determine whether disclosure of these records is 
required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting 
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the 
course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress 
submitting a request involving an individual, to whom the record pertains, when the individual has 
requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency 
having need for the information in order to perform a contract. Recipients of information shall be required 
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for 
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act 
(42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under 
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA 
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or 
Commerce) directive. Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either 
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the 
public if the record was filed in an application which became abandoned or in which the proceedings were 
terminated and which application is referenced by either a published application, an application open to 
public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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1 _ r:1.im·· UNITED STATES 
; : :~ PAT!;NT ANO TRADEMARK OFFICE 

Page 1 of 2 
PO Bo:< 1450 

Alexand,ia, VA 223, 3 - 1450 
VV'vV""./'/.USpto,go\/ 

ELECTRONIC PAYMENT RECEIPT 

APPLICATION # RECEIPT DATE/ TIME ATTORNEY DOCKET# 
15/2381238 05/25/2021 03:42:39 PM ET N0484,71090US04 

Title of Invention 
METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

Application Information 

APPLICATION TYPE Utility - Nonpmvisional Application 
unde, 35 USC 11 ·, (a) 

PATENT# -

CONFIRMATION# 586,l 

PATENT CENTER# 60201390 

CORRESPONDENCE -
ADDRESS 

Payment Information 

PAYMENT METHOD 
DA/ 023978 

PRE-A.UTHOfUZED ACCOUNT 

023978 

FEE CODE DESCRIPTION 

FILED BY Hea!he,· Greenwell 

AUTHORIZED BY Rachel Smitil 

PAYMENT TRANSACTION ID 
E202150F43540207 

PRE-AUTHOFffZED CATEGORY 

FILING DATE 08/"ifi/2076 

FIRST NAMED William F. Ganong Ill 
INVENTOR 

PAYMENT AUTHORIZED BY 
Heather Greenwell 

37 CFR 1.16 (NaHonal app!k:afam filing, search, and examination foes); 37 
CFR 1.17 (Patent application and rnexaminatkm processing foes); 37 CFR 1.20 
(Post Issuance foes} 

ITEM PRICE($) QUANTITY ITEM TOT AL($) 

1830 PROCESSING FEE, EXCEPT IN 

PROVISIOkAL AP PUCA TIONS 

TOTAL 

A.MOUNT: 

$140,00 

This Acknowledgement H,::eeip! evioences rnce,pt on the noted dat;:i by the USPTO of H1<:, ,ridica.ted documents, characterized 

by the applicant, anci including paqe counts, ,vhere appiica.bie. It serves as evidence of rnceipt similar to a Post Ca.rd, as 

descr,oed in MPE:P 503. 

If a new application is being filed and tl:e application inciuoes tl:e necessmy components for fiiing date (see 37 CFH 1.53(b)-(d) 
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Page 2 of 2 

and fvlPEP 506), a Filino Receipt (37 CFR 1.541 wil! be issued in due course and the date shovvn on this Acknowledoemer1t 
Hece,pt w:11 ;:istab!ish the filing date of the ::tpplica!ion 

Ni:itlona! Sti:ige of an !ntemationa! App!!cation under 35 UaS.C. 371 

If a time,y subrnission !o enter the nationa! stage of an international appl!rn!:on is compliant vv!!h the conditions of 35 U S.C. 
37·1 and other q,plicable require,,1ents a Fon,1 PCT!DO/EO/903 !nd,c:at!ng ac:ceptanrn ol the applica!,on as a national stage 

subn1!ss!on uneler 35 U.S.C 37'1 will be issued in addition to tl1e F!!ino Receipt, in ciue course. 

New internatimml Application Fi!ed with the USPTO as a Recelvh,g Office 

It a new ,ntemationa! app,ication !s being l:led ::tnd !he int1::rna!iona, application includ1:,s the necessrny components for an 
international fi!ing date (see PCT .Article 11 and MPEP 1810), a ~~otification of the International Application f'Jurnber and of the 

International Filing Da!e (Form PCTiRO/105) will be ,ssued in due course, subject to prese:iptions concerning national secur:ty, 
and t:1e elate s:1own on this .Acknovvledoement Receipt ,viii establish tl1e !nternationa! filing elate of the application. 
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APPLICATION NUMBER 

15/238,238 

91337 
Nuance Communications, Inc. 

FILING OR 3 71 (C) DATE 

08/16/2016 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

William F. Ganong III N0484. 71090US04 
CONFIRMATION NO. 5864 

POWER OF ATTORNEY NOTICE 

c/o Wolf, Greenfield & Sacks, P.C. 
600 Atlantic Avenue 

111111111111111111111111]~!1]!~1!~1! ~!~H~ ~Hll lllll 111111111111111111 

Boston, MA 02210-2206 

Date Mailed: 05/27/2021 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 05/25/2021. 

• The Power of Attorney to you in this application has been revoked by the assignee who has intervened as 
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33). 

/sharris/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of 1 
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APPLICATION NUMBER 

15/238,238 

179598 
Brooks Kushman / Cerence 
1000 Town Center 
22nd Floor 
Southfield, Ml 48075 

FILING OR 3 71 (C) DATE 

08/16/2016 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

William F. Ganong III 
CERN0103PUS1(12-

0291-US-C 
CONFIRMATION NO. 5864 

POA ACCEPTANCE LETTER 

1111111111111111111111 ll]~!l]!~l!~l!~!~H~ !Hill lllll 111111111111111111 

Date Mailed: 05/27/2021 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 05/25/2021. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/sharris/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

page 1 of 1 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS--Web. 

By mail, send to: Mail Stop lSSUE FEE 
Commissioner for Patents 
P.O. Box l 450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571 )-273-2885 

INSTRlJCTlONS: This form should be used for transmitting r.he ISSUE FEE and PUBLICATION FEE (if required). Blocks l through 5 should be compler.ed where appropriate. All 
further correspondence including the Patent, advance orders. and notification of rnaintenance fees will be 111ailed to the cunern coITespondence address. as indicated unless co1Tected 
below or directed otherwise in Block l. by (a) specifying a new com,spondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. 

ClIRRE.N"f CORRESPO.NDf'.NCE ADDRESS (Note: U~,;; B!ock l for any ct1aag,;; of address) 

9 J 3 37 7590 09/02i2020 

Nuance Communications, Inc. 
c/o Wolf, Greenfield & Sacks, P.C. 
600 Atlantic A venue 
Bosron, MA 02210-2206 

APPLICATION NO. FILING DATE 

15/238,238 08/16/2016 

J'\Jote: A cerhfica.r.e of rnaiJh,g can only be used for dcnnestic nrnHings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additjonaJ paper, such as an assignn1ent or formaJ drawing, n1ust 
have its own certH'icate of nrnHing or transn1is~:don 

C;:rtificate of MaiHng or Transmission 
l hereby certify that this Fcc(s) Transrrdtt:aJ is be1ng dcposfrcd with the Un1tcd 
States Postal Service 'h'ith s.ufficient postage for firs.t clas.s mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being lrnnsmitted lo 
the lJSPTO via EFS-Web or by facsimile lo (:571) 273-'.:885. on r.he da.te below. 

(ryped or pnnled a21me) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIR1\.1ATION NO. 

\ViUjarri F. Ganong JU AAJ484. 7-l-G'-J\1lJS{i4 :5 864 

TITLE OF INVENTION: METHODS AND APPARATUS FOR DETECTING A VOICE COJ\fMAND 
CERN0103PUSJ (12-0291-US-CON-2) 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional lJNDISCOUNTED $1000 

EXAMC\IER AJUUNJT 

HO,HUYC 2644 

Change of correspondence address or indication of '"Fee Address" (37 
CFR J.3631. 

~:} Change of correspondence address ( or Change of Correspondence 
Address fonn PTO/SB/J ~!2) ar.ta.ched< 

l:] "Pee Address" indication (or "Fee Address" Indication form PTO/ 
SB/47; Rev 03-09 or more recent) attached. Use of a Custom;;r 
Number is r.-qufred. 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOT AL FEE(S) DUE DATE DUE 

$0.00 S0.00 

CLASS-SUBCLASS 

455-556100 

2. For printing on the patent front page, list 
( l) The names of up to 3 registered patent attorneys 
or agent, OR. alternatively. 
(:2) The name of a single firm (having as a member a 
registered attorney or agent) and the narnes of up to 
2 registered patent attorneys or agents.. If no nan:JJ:' is 
listed, no name will be printed. 

$1000 12/02/2020 

Brooks Kushman, PC 

2 

.3 _______________ _ 

J. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless. an assignee is identified below, no as.signee darn. will appe1..1.r on the patent. If an assignee is identified below, the docu111ent mus.t have been previous.ly 
recorded. or filed for recordation. as sel forth in 37 CFR 3.11 and 37 CFR 3.8l(a). Completion of this form is NOT a snbstilule for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE· (CITY and STATE OR COUNTRY) 

CERENCE OPERATING COMPANY BURLINGTON, ivlA 

Pjease check the appropriate assignee ca.tegory or car.egories (w1JJ no::. be pdnted on the patent) • [] lndh1idual [XI Corporath_1n or or.her pdva.te group entfry [] Government 

4a. Fee, submitted: l.JPublication Fee (if required) UAdvance Order - # of Copies __________ _ 

4h. Jv1ethod of Payment: ( Please first reapply any previously pairlfee shown above) 

!Sl Electronic Payment via EFS-Web 0 Enclosed check [) Non-electronic payment by credit card (Attach form PTO-2038) 

00 The Director is hereby authorized lo charge the required fee(,). any deficiency, or credit any overpayment to Deposit Account No. ___ 02-3978 

:5. Clurng<e in Entity Status (from sr.ar.us indica.ted above) 

[] AppUcant cen.ifyh,g n11cro enr.ity status, See 37 CFR ] .~!9 

0 Applicant asserting small entity status. See 37 CFR l.27 

[J Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid cerlificcttion of Micro Entity Status (see forms PTO/SB/15A and 15B), is,,ue 
fee payment in the mjcro entity amount \viH not be accepted at the risk of appJication abandonn1ent. 
NOTE: lf the appJkation was previously under rnicro en thy sr.a.r.us, checking this box ;,viU be taken 
lo be a notification of loss of entitlement lo micro en lily status. 
NOTE:. Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity stams, a.s applicable. 

NOTE: This form must be signed in accorda.'!ce with 37 CFR 1.3 l and 1.33. See 37 CFR l.4 for signature requirements and certifications. 

Typed or pdnted nmne 

PTOL-85 Part B (08-181 Approved for use through OJ /3 li2020 
Page 2 of 3 

0MB 0651-0033 

Regjstration No. ---=6~6.._,Ll~=)~/_· _________ _ 

1J .S. Patent and Trademark Office: U.S. DEPARTMENT 01' COMJvH2RCE 
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Electronic Patent Application Fee Transmittal 

Application Number: 15238238 

Filing Date: 16-Aug-2016 

Title of Invention: METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

First Named Inventor/Applicant Name: William F. Ganong 

Filer: Rachel Ann Smith/Kristine Grand 

Attorney Docket Number: CERN0l 03PUS1 (12-0291-US-C 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

UTILITY APPL ISSUE FEE 1501 1 1000 1000 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1000 
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Electronic Acknowledgement Receipt 

EFSID: 43187100 

Application Number: 15238238 

International Application Number: 

Confirmation Number: 5864 

Title of Invention: METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

First Named Inventor/Applicant Name: William F. Ganong 

Customer Number: 179598 

Filer: Rachel Ann Smith/Kristine Grand 

Filer Authorized By: Rachel Ann Smith 

Attorney Docket Number: CERN0l 03PUS1 (12-0291-US-C 

Receipt Date: 07-JUL-2021 

Filing Date: 16-AUG-2016 

Time Stamp: 13:35:05 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $1000 

RAM confirmation Number E202177D35250229 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

782152 

ISSUE_FEE_ TRAN SM ITT AL_CER 
1 Issue Fee Payment (PTO-85B) N0103PUS1 - 120291 USCON2. no 1 

PDF Sc7368ea6fc7df93f3d6dce2f113b9287c23t 
161 

Warnings: 

Information: 

30440 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
33edbc63a09e5b 1 b 1430e0a0123b32d536 

6c35f8 

Warnings: 

Information: 

Total Files Size (in bytes) 812592 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

Decision Date : 

In re Application of: 

William Ganong 

Application No : 

Filed: 

Attorney Docket No: 

July 7, 2021 

15238238 

16-Aug-2016 

CERN0l 03PUS 1 (12-0291-US-C 

DECISION ON PETITION 

UNDER CFR 1.137(a) 

This is an electronic decision on the petition under 37 CFR 1.137(a), filed July 7, 2021 
application. 

The petition is GRANTED. 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

www.uspto.gov 

, to revive the above-identified 

The above-identified application became abandoned for failure to reply in a timely manner to the Notice of Allowance and Issue 
Fee(s) Due. The date of abandonment is the day after the expiration date of the period set for reply in the Notice. 

The electronic petition satisfies the conditions for revival pursuant to the provisions of 37 CFR l .137(a) in that (1) the reply in the 
form of payment of the Issue Fee and the Publication Fee (if necessary); (2) the petition fee as set forth in 37 CFR 1.17 (m); (3) the 
drawing correction and/or other deficiencies (if necessary); and (4) the required statement of unintentional delay have been 
received. Accordingly, the Issue Fee payment is accepted as having been unintentionally delayed. 

Telephone inquiries concerning this decision should be directed to the Patent Electronic Business Center (EBC) at 866-217-9197. 

This application file is being directed to the Office of Data Management. 

Office of Petitions 
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Electronic Acknowledgement Receipt 

EFSID: 43185253 

Application Number: 15238238 

International Application Number: 

Confirmation Number: 5864 

Title of Invention: METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

First Named Inventor/Applicant Name: William F. Ganong 

Customer Number: 179598 

Filer: Rachel Ann Smith/Kristine Grand 

Filer Authorized By: Rachel Ann Smith 

Attorney Docket Number: CERN0l 03PUS1 (12-0291-US-C 

Receipt Date: 07-JUL-2021 

Filing Date: 16-AUG-2016 

Time Stamp: 13:29:44 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $2100 

RAM confirmation Number E202177D29380104 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

782152 
ISSUE_FEE_ TRAN SM ITT AL_CER 

1 Issue Fee Payment (PTO-85B) N0103PUS1 - 120291 USCON2. no 1 

PDF Sc7368ea6fc7df93f3d6dce2f113b9287c23t 
161 

Warnings: 

Information: 

39976 

2 Petition automatically granted by EFS petition-request.pdf no 2 
e48a0145de 731 a4c7b8cc48890f818ca68e1 

e167 

Warnings: 

Information: 

30756 

3 Fee Worksheet (5B06) fee-info.pdf no 2 
834faac5e6c6079 58d cd 9 3fe 343501 0 be 75 9 

SdaS 

Warnings: 

Information: 

Total Files Size (in bytes) 852884 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Electronic Patent Application Fee Transmittal 

Application Number: 15238238 

Filing Date: 16-Aug-2016 

Title of Invention: METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

First Named Inventor/Applicant Name: William F. Ganong 

Filer: Rachel Ann Smith/Kristine Grand 

Attorney Docket Number: CERN0l 03PUS1 (12-0291-US-C 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

PET. REVIVE ABANDON APP, DELAY PYMT-RESP 1453 1 2100 2100 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 2100 
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PTO/SB/64 

Doc Code: PET.AUTO U.S. Patent and Trademark Office 

Document Description: Petition automatically granted by EFS-Web Department of Commerce 

Electronic Petition Request PETITION FOR REVIVAL OF AN APPLICATION FOR PATENT ABANDONED 
UNINTENTIONALLY UNDER 37 CFR l. l 37(a) 

Application Number 15238238 

Filing Date 16-Aug-2016 

First Named Inventor William Ganong 

Art Unit 2644 

Examiner Name HUY HO 

Attorney Docket Number CERNOl 03PUS1 (12-0291-US-C 

Title 
METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

The above-identified application became abandoned for failure to file a timely and proper reply to a notice or action by the 
United States Patent and Trademark Office. The date of abandonment is the day after the expiration date of the period set for 
reply in the office notice or action plus any extensions of time actually obtained. 

APPLICANT HEREBY PETITIONS FOR REVIVAL OF THIS APPLICATION 

NOTE: A grantable petition requires the following items: 
(1) Petition fee; 
(2) Reply and/or issue fee; 
(3) Terminal disclaimer with disclaimer fee - required for all utility and plant applications filed before June 8, 1995; and for 

all design applications; 
(4) Statement that the entire delay was unintentional. 

Petition Fee 

0 Small Entity 

0 Micro Entity 

@ Regular Undiscounted 

Issue Fee and Publication Fee : 

Issue Fee and Publication Fee are not due. 

~ 
Issue Fee Transmittal is attached 

Drawing corrections and/ or other deficiencies. 
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@ Drawing corrections and/ or other deficiencies are not required 

O I certify, in accordance with 37 CFR l .4.(d)(4), that drawing corrections and/ or other deficiencies have previously been filed 
on 

O Drawing corrections and/ or other deficiencies are attached. 

STATEMENT: The entire delay in filing the required reply from the due date for the required reply until the filing of a 
[:8Jgrantable petition under 37 CFR l. l 37(a) was unintentional. 

Petitioner is reminded that a delay resulting from a deliberately chosen course of action on the part of the applicant does not 
become an "unintentional" delay within the meaning of 37CFR 1.137 because: 

• the applicant does not consider the claims to be patentable over the references relied upon in an outstanding Office action; 
• the applicant does not consider the allowed or patentable claims to be of sufficient breadth or scope to justify the financial 
expense of obtaining a patent; 
• the applicant does not consider any patent to be of sufficient value to justify the financial expense of obtaining the patent; or 
• the applicant remains interested in eventually obtaining a patent, but simply seeks to defer patent fees and patent 
prosecution expenses. 

Petitioner is further reminded that an intentional delay resulting from a deliberate course of action chosen by the applicant is 
not affected by: 

• the correctness of the applicant's (or applicant's representative's) decision to abandon the application or not to seek or 
persist in seeking revival of the application; 
• the correctness or propriety of a rejection, or other objection, requirement, or decision by the Office; or 
• the discovery of new information or evidence, or other change in circumstances subsequent to the abandonment or decision 
not to seek or persist in seeking revival. 

NOTE: Where the petition under 37 CFR l. l 37(a) is filed more than two years after the date the application became abandoned, 
the United States Patent and Trademark Office requires an additional explanation of the circumstances surrounding the delay 
that establishes the entire delay was unintentional. This requirement is in addition to the requirement to provide a statement 
that the entire delay was unintentional. See Clarification of the Practice for Requiring Additional Information in Petitions Filed in 
Patent Applications and Patents Based on Unintentional Delay, 85 FR 12222 (March 2, 2020). See MPEP 71 l .03(c)(ll)(C)-(F) for 
additional guidance on the information required to establish that the entire delay was unintentional. 

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES 

I certify, in accordance with 37 CFR 1.4(d)(4) that I am: 

An attorney or agent registered to practice before the Patent and Trademark Office who has been given power of attorney 
@ in this application. 

O An attorney or agent registered to practice before the Patent and Trademark Office, acting in a representative capacity. 

O A sole inventor 

O A joint inventor; I certify that I am authorized to sign this submission on behalf of all of the inventors as evidenced by the 
power of attorney in the application 

O A joint inventor; all of whom are signing this e-petition. 

Signature /Rachel A. Smith/ 

Name Rachel A. Smith 

Registration Number 66437 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS--Web. 

By mail, send to: Mail Stop lSSUE FEE 
Commissioner for Patents 
P.O. Box l 450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571 )-273-2885 

INSTRlJCTlONS: This form should be used for transmitting r.he ISSUE FEE and PUBLICATION FEE (if required). Blocks l through 5 should be compler.ed where appropriate. All 
further correspondence including the Patent, advance orders. and notification of rnaintenance fees will be 111ailed to the cunern coITespondence address. as indicated unless co1Tected 
below or directed otherwise in Block l. by (a) specifying a new com,spondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. 

ClIRRE.N"f CORRESPO.NDf'.NCE ADDRESS (Note: U~,;; B!ock l for any ct1aag,;; of address) 

9 J 3 37 7590 09/02i2020 

Nuance Communications, Inc. 
c/o Wolf, Greenfield & Sacks, P.C. 
600 Atlantic A venue 
Bosron, MA 02210-2206 

APPLICATION NO. FILING DATE 

15/238,238 08/16/2016 

J'\Jote: A cerhfica.r.e of rnaiJh,g can only be used for dcnnestic nrnHings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additjonaJ paper, such as an assignn1ent or formaJ drawing, n1ust 
have its own certH'icate of nrnHing or transn1is~:don 

C;:rtificate of MaiHng or Transmission 
l hereby certify that this Fcc(s) Transrrdtt:aJ is be1ng dcposfrcd with the Un1tcd 
States Postal Service 'h'ith s.ufficient postage for firs.t clas.s mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being lrnnsmitted lo 
the lJSPTO via EFS-Web or by facsimile lo (:571) 273-'.:885. on r.he da.te below. 

(ryped or pnnled a21me) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIR1\.1ATION NO. 

\ViUjarri F. Ganong JU AAJ484. 7-l-G'-J\1lJS{i4 :5 864 

TITLE OF INVENTION: METHODS AND APPARATUS FOR DETECTING A VOICE COJ\fMAND 
CERN0103PUSJ (12-0291-US-CON-2) 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional lJNDISCOUNTED $1000 

EXAMC\IER AJUUNJT 

HO,HUYC 2644 

Change of correspondence address or indication of '"Fee Address" (37 
CFR J.3631. 

~:} Change of correspondence address ( or Change of Correspondence 
Address fonn PTO/SB/J ~!2) ar.ta.ched< 

l:] "Pee Address" indication (or "Fee Address" Indication form PTO/ 
SB/47; Rev 03-09 or more recent) attached. Use of a Custom;;r 
Number is r.-qufred. 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOT AL FEE(S) DUE DATE DUE 

$0.00 S0.00 

CLASS-SUBCLASS 

455-556100 

2. For printing on the patent front page, list 
( l) The names of up to 3 registered patent attorneys 
or agent, OR. alternatively. 
(:2) The name of a single firm (having as a member a 
registered attorney or agent) and the narnes of up to 
2 registered patent attorneys or agents.. If no nan:JJ:' is 
listed, no name will be printed. 

$1000 12/02/2020 

Brooks Kushman, PC 

2 

.3 _______________ _ 

J. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless. an assignee is identified below, no as.signee darn. will appe1..1.r on the patent. If an assignee is identified below, the docu111ent mus.t have been previous.ly 
recorded. or filed for recordation. as sel forth in 37 CFR 3.11 and 37 CFR 3.8l(a). Completion of this form is NOT a snbstilule for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE· (CITY and STATE OR COUNTRY) 

CERENCE OPERATING COMPANY BURLINGTON, ivlA 

Pjease check the appropriate assignee ca.tegory or car.egories (w1JJ no::. be pdnted on the patent) • [] lndh1idual [XI Corporath_1n or or.her pdva.te group entfry [] Government 

4a. Fee, submitted: l.JPublication Fee (if required) UAdvance Order - # of Copies __________ _ 

4h. Jv1ethod of Payment: ( Please first reapply any previously pairlfee shown above) 

!Sl Electronic Payment via EFS-Web 0 Enclosed check [) Non-electronic payment by credit card (Attach form PTO-2038) 

00 The Director is hereby authorized lo charge the required fee(,). any deficiency, or credit any overpayment to Deposit Account No. ___ 02-3978 

:5. Clurng<e in Entity Status (from sr.ar.us indica.ted above) 

[] AppUcant cen.ifyh,g n11cro enr.ity status, See 37 CFR ] .~!9 

0 Applicant asserting small entity status. See 37 CFR l.27 

[J Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid cerlificcttion of Micro Entity Status (see forms PTO/SB/15A and 15B), is,,ue 
fee payment in the mjcro entity amount \viH not be accepted at the risk of appJication abandonn1ent. 
NOTE: lf the appJkation was previously under rnicro en thy sr.a.r.us, checking this box ;,viU be taken 
lo be a notification of loss of entitlement lo micro en lily status. 
NOTE:. Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity stams, a.s applicable. 

NOTE: This form must be signed in accorda.'!ce with 37 CFR 1.3 l and 1.33. See 37 CFR l.4 for signature requirements and certifications. 

Typed or pdnted nmne 

PTOL-85 Part B (08-181 Approved for use through OJ /3 li2020 
Page 2 of 3 

0MB 0651-0033 

Regjstration No. ---=6~6.._,Ll~=)~/_· _________ _ 

1J .S. Patent and Trademark Office: U.S. DEPARTMENT 01' COMJvH2RCE 
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Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

15/238,238 08/16/2016 2644 1600 CERN0103PUS1(12-0291-US-C 20 2 

179598 
CONFIRMATION NO. 5864 

CORRECTED FILING RECEIPT 
Brooks Kushman / Cerence 
1000 Town Center 1111111111111111111111m~mll!~llli~~,111111111111111111111111 
22nd Floor 
Southfield, Ml 48075 

Date Mailed: 07/16/2021 

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for 
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence 
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER, 
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are 
subject to collection. 

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes 
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or 
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt 
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another 
Filing Receipt incorporating the requested corrections provided that the request is grantable. 

lnventor(s) 

Applicant( s) 

William F. Ganong Ill, Brookline, MA; 
Paul Adrian Van Mulbregt, Wayland, MA; 
Vladimir Sejnoha, Lexington, MA; 
Glen Edward Wilson, Maynard, MA; 

CERENCE OPERATING COMPANY, Burlington, MA; 
Assignment For Published Patent Application 

Nuance Communications, Inc., Burlington, MA 

Power of Attorney: The patent practitioners associated with Customer Number 179598 

Domestic Priority data as claimed by applicant 
This application is a CON of 13/795,933 03/12/2013 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 08/25/2016 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 15/238,238 

Projected Publication Date: Not Applicable 

Non-Publication Request: No 

Early Publication Request: No 
Title 

METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

Preliminary Class 

455 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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UNITED STATES PA TENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

APPLICATION NO. 

15/238,238 

179598 7590 

Brooks Kushman / Cerence 
1000 Town Center 
22nd Floor 
Southfield, MI 48075 

ISSUE DATE 

08/10/2021 

07/21/2021 

PATENT NO. 

11087750 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

CERN0103PUS1(12-0291-US-C 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U .S.C. 154 (b) 
(application filed on or after May 29, 2000) 

CONFIRMATION NO. 

5864 

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office 
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments 
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at 
(571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

William F. Ganong III, Brookline, MA; 
CERENCE OPERATING COMPANY, Burlington, MA; 
Paul Adrian Van Mulbregt, Wayland, MA; 
Vladimir Sejnoha, Lexington, MA; 
Glen Edward Wilson, Maynard, MA; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
IR103 (Rev. 10/09) 
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