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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

Petitioner Exhibit 1004, Page 12 of 1052



- 65 -

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.

2859470.1

Petitioner Exhibit 1004, Page 14 of 1052



100

P 150a 140 160 170 160
f‘f . - p— w\ ™} 1205
150L g
110
- 180
\ 120a {::] ’
. J o\
130 “i30 190
FIG. 1A FiG. 1B FIG. 1C
130 - 160
p |

125
115
FiG. 1D
. 155

130 130

Petitioner Exhibit 1004, Page 15 of 1052



Method 200

Receive Acoustic Input
210

Process the Acoustic Input to Assess Whether
the Acoustic Input Includes a Voice Command
Without Requiring an Explicit Trigger
220

~
e N
N
~
N

Vouce Command? N No
225

Initiate Responding to Voice Command
240

FiIG. 2

Petitioner Exhibit 1004, Page 16 of 1052



Method 300

AY
N
\

N\

;&:

Receive Acoustic Input
310

Perform a Plurality of Processing Stages on the
Acoustic Input to Assess Whether the Acoustic
Input Includes a Voice Command
320

“
~
~
~
N

Vonce Command? ~ N No
325

Initiate Responding to Voice Command
340

FiG. 3

Petitioner Exhibit 1004, Page 17 of 1052



Method 400

Receive Acoustic Input A

A 410

-2

Perform At Least One First
Processing Stage on the
Acoustic Input
422

e N
N
N
N
N

/Spu rious Acoustic N
So Activity? 7
.43

~
~

~ 7

No
¥
Perform At Least Second First
Processing Stage on the

Acoustic Input

424
‘Voice Command? No
hEN 425 &
Yes
%

Initiate Responding to Voice Command
440

FIG. 4

Petitioner Exhibit 1004, Page 18 of 1052



Receive Acoustic Input
510

Process the Acoustic Input to Assess Whether
the Acoustic Input Includes a Voice Command
Including Evaluating At Least One Contextual Cue
520

. “
“
N
~

Vonce Command? ~ N No
525

Initiate Responding to Voice Command
530

FIG. 5

Petitioner Exhibit 1004, Page 19 of 1052



Method 600

Receive Acoustic Input .

* 610

2

Perform At Least One First
Processing Stage on the
Acoustic Input Using the

Secondary Processor
622

SN
N
N
N
N

'/Spurious Acoustic Yes
So o Activity? 7
Soo 623

~
~

N~

No
¥
Perform At Least Second First
Processing Stage on the
Acoustic Input Using the
Secondary Processor
624

P
SN
<
<
“
~,

“Voice Command? No
AN 625 -

Yes

Initiate Responding to Voice Command
640

FIG. 6

Petitioner Exhibit 1004, Page 20 of 1052



g4/ "Old

# L] @
,.;_\ o \a\\\ ...\.\\
STL “ STL ¢ : STL
(s)on) jenixaiuo) (sjany |enixaiuoy (s)}on) jenixa3u0)
. ¥ ¥
ovL
uoyiedyddy 05/ 0cL 0TL
g Yo s)ogde i s)o8e H »
fepusies (s)e8e1s N | (°)28e3 (5)98e3s
youne _ , 3uissanoud yasads 8U1Ss3204d QVA
582 50£ 1ndu] 2ASNOY 50 INduf 23SNODY 50£ Indy] 2ASNO2Y
sidlaweied uonedyddy
SLL
./

0SL - {s)ianias
Wwia3sAs asuodsay 0I0A S,

L :
T, [
.//7, / ,...,.,
A\v/\,V 06L
/,// e \m \\w\\\\\ 95N
e N g™ a\\\\ x\\ {
Q\N wsn\ G6.L : \ «¢ MO1I0WO] 104
¢ (s)huomieN 00L pajnpayods aney | op

siuswiuiodde 1eym,

221180 3|1GOI

Petitioner Exhibit 1004, Page 21 of 1052



48 "Old

* @
\a\{\ e
SI8 : q18 w
{s)anD jenx@1u0) | (s)an) jenixa1u0)
& &
ov8 0eg 0¢8 018
sodels 3 32IA3(] 9|IQOIN 1= 498814) uonoaleg (s)e8e1s 4 »
8u1ssa20.4d : dn-a5em 10/ WOIdX3 8u1ssanoid QA
,G08 1ndu 3135n00Y 508 Induj 213sn0dY 508 Indu| d3snooy
- 588
058 (s)rensas
WIDISAS asuodsay 210/
N
T 068
,,/,,,V/«/ \\w.\\ o \\\\N\\\ = -7 AAA 195 D
G68
¢ (spuomiaN uo8eiq ‘oljeH,,
................ Oow 1

3219 3)IGOIN

Petitioner Exhibit 1004, Page 22 of 1052



ove
wauodwod 41N

0€6
auodwion

uoinudooay
yasads snewioiny

Y (shuomeN

6 'OId

s

006
82IA3Q 9|IqON

Petitioner Exhibit 1004, Page 23 of 1052



0T oI4

0zoy-"

JOVHOLS
m:_@m >z ON
oo T
,,,,,,,,,, HOSSIO0Ud
oro_\;\\

0001 i /

Petitioner Exhibit 1004, Page 24 of 1052



PTO/SB/17 (03-13)

Approved for use through 01/31/2014. OMB 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 OMB control number

Complete if known
FEE TRANSMITTAL onfortor Tumber | Tt e Aovigned
Filing Date Herewith
|:| Applicant asserts small entity status. See 37 CFR 1.27. First Named Inventor William F. Ganong, llI

Applicant certifies micro entity status. See 37 CFR 1.29. Examiner Name Not Yet Assigned
Form PTO/SB/15A or B or equivalent must either be enclosed -

or have been submitted previously. Art Unit N/A

TOTAL AMOUNT OF PAYMENT ($) 1,600.00 Practitioner Docket No. N0484.71090US04

METHOD OF PAYMENT (check all that apply)

I:I Check Credit Card I:I Money Order I:I None I:I Other (please identify):

I:I 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):
I:I Charge fee(s) indicated below I:I Charge fee(s) indicated below, except for the filing fee
Charge any additional fee(s) or underpayment of Credit any overpayment of fee(s)

fee(s) under 37 CFR 1.16 and 1.17
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
Application Type U($) S($) M($ U S($) M($ U S($) M($ Fees Paid ($)
Utility 280 140* 70 600 300 150 720 360 180 1,600.00
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 Description Undiscounted Fee ($)  Small Entity Fee ($) Micro Entity Fee ($)
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 Fee ($) Eee Paid ($) Multiple Dependent Claims

20 -200rHP = x = Fee ($) Fee Paid ($)
HP = highest number of total claims paid for, if greater than 20.
Indep. Claims Extra Claims Fee ($) Fee Paid ($)
2 -30rHP = 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(g)), 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 Fee ($) Fee Paid ($)
58 -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(t) for a utility application, $400 fee ($200 small or micro entity)
Other (e.g., late filing surcharge):

SUBMITTED BY
Signature /Thomas S. Chlebeck/ o 70,616 | Telephone 617.646.8000
Name (PrintType)| Thomas S. Chlebeck Date 2016-08-16

4922877 1

Petitioner Exhibit 1004, Page 25 of 1052



PTO/AIA/15 (03-13)
Approved for use through 01/31/2014. OMB 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 OMB control number

See MPEP chapter 600 concerning utility patent application contents.

Attorney Docket No. N0484.71090US04
UTILITY First Named Inventor | William F. Ganong, llI
PATENT APPLICATION : J
TRANSMITTAL Title METHODS AND APPARATUS FOR DETECTING A
VOICE COMMAND
(Only for new nonprovisional applications under 37 CFR 1.53(b)) Express Mail Label No.
APPLICATION ELEMENTS ADDRESS TO: o Box 140

Alexandria, VA 22313-1450

Fee Transmittal Form
(PTO/SB/17 or equivalent)

Applicant asserts small entity status.

-

2. See 37 CFR 1.27
3 Applicant certifies micro entity status. See 37 CFR 1.29.
! Applicant must attach form PTO/SB/15A or B or equivalent.
4. Specification [Total Pages 67 ]

Both the claims and abstract must start on a new page.
(See MPEP § 608.01(a) for information on the preferred arrangement)

5. Drawing(s) (35 U.S.C. 113)  [Total Sheets 10 1

6. Inventor’s Oath or Declaration [Total Pages 2 ]

(including substitute statements under 37 CFR 1.64 and assignments
serving as an oath or declaration under 37 CFR 1.63(e))

a. |:| Newly executed (original or copy)

b. A copy from a prior application (37 CFR 1.63(d))

7. Application Data Sheet * See note below.
See 37 CFR 1.76 (PTO/AIA/14 or equivalent)
8. CD-ROM or CD-R
in duplicate, large table, or Computer Program (Appendix)
Landscape Table on CD
9. Nucleotide and/or Amino Acid Sequence Submission

(if applicable, items a. — c. are required)
a. |:| Computer Readable Form (CRF)
b. I:' Specification Sequence Listing on:
i |:| CD-ROM or CD-R (2 copies): or

i. || Paper

c. I:' Statements verifying identity of above copies

ACCOMPANYING APPLICATION PAPERS

10. D Assignment Papers

(cover sheet & document(s))

Name of Assignee

11.[ |37 CFR 3.73(c) Statement |:| Power of Attorney
(when there is an assignee)
12. |:| English Translation Document (if applicable)

13 |:| Information Disclosure Statement
' (PTO/SB/08 or PTO-1449)

D Copies of citations attached
14. |:| Preliminary Amendment

15. Return Receipt Postcard
(MPEP § 503) (Should be specifically itemized)

16. Certified Copy of Priority Document(s)
(if foreign priority is claimed)
17. Nonpublication Request

Under 35 U.S.C. 122(b)(2)(B)(i). Applicant must attach form PTO/SB/35
or equivalent.

18. I:' Other:

interest in the matter. See 37 CFR 1.46(b).

*Note: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS).
(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an
assignee, person to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary

19. CORRESPONDENCE ADDRESS

The address associated with Customer Number: 91337 OR l:l Correspondence address below

Name

Address

City State Zip Code
Country Telephone Email
Signature /Thomas S. Chlebeck/ Date 2016-08-16
Name Registration No.
PrinyType) | 1hOmMas S. Chlebeck (Atiomay/Agend 70,616

4922878 1

Petitioner Exhibit 1004, Page 26 of 1052



DECLARATION (37 C.F.R. § 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 C.F.R. § 1.76)

Title of

tvention | METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND

" As the below named inventar, | deciare that:
This declaration
is directed to:
& attached application, of
| | The attached apalicati

[_i United States application or PCT international apglication number 13/796860
filed on March 12, 2013
{__} As amended on {if applicable};

The above-identified application was made or authorized {0 be made by me.

I believe the inventor(s) named below to be the original and first inventor{s) of the subject matier which is claimed and for
which a patent is sought

i believe | am the otiginat inventor or an originat joint inventor of a claimed invention in the application.

{ have reviewed and understand the contents of the above-identified application, including the claims, as amended by any
amendment specifically referred to above.

{ acknowledge the duty {o discloge {o the United States Patent and Trademark Office all infosmation known to me to be
material to patentability as defined in 37 CF.R. § 1.56.

All statements made herain of my own knowledge are true, and alf statements made herein on information and befief are
betieved to be frue.

! hereby acknowdedge that any willfui false statement made in this declaration is punishable under 18 U.5.C. § 1001 by fine or
imprisonment of not more than five (5) years, or bath.

LEGAL NAME OF SOLE OR FIRST INVENTOR

AN .f}“; R
Inventor one: William F. Ganong il Date: AN R
Signature / 1 .-1‘// T \ B Citizen of LUSA
LEGAL NAME OF ADDITIONAL JONTINVENTOR Y any
fnventor twao: Paul A, Van Mulbregt Date: ff?“ if'%‘»&ra(« 9@ { '?,
iy I A ‘
f}’{/ﬁ i . p ;;7"' s "*'; f”’d' (,‘f
Signature f j’,/ﬂ@, ‘ ' V ; Citizen of New Zealand
LEGAL NAME OF ADDITIONAL JOINT BIVENTOR, if any
- 7 ;
_— . PSS s
inventor tree:  Viadimir Sejnoha Date: i ¥ SR - i
L5 7 o
Signature: ’y k_ﬂ_._«";‘ - Citigennof.  Canada
LEGAL NAME OF ADRDITIONAL JOINT INVENTOR, f any
fnventer four: Gleon Wilson ) Date
Signaturs Citizen of USA o

Page 1 of 1
Attorney Dacket No. N(484 71080U502
Muance reference; 12-0281-US-ORGY

Petitioner Exhibit 1004, Page 27 of 1052



DECLARATION (37 C.F.R. § 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 C.F.R. § 1.76)

Title of
Invention

METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND
i

i
As the below named invenior, | declare that:

This dectaration
is directed }9_
|__i{The attached application, or

(Xi United States application or PCT international application number o 13/798860
fited on March 12, 2013
Lw As amended on {if applicable);

The above-identified application was made or authonzed (o be made by me

i believe the inventor(s) named below to be the original and first inventor(s) of the subject matter which is ciaimed and far
which a patent is sought.

I believe | am the originat inventor or an eriginal joint mventor of a claimed invention in the application.

| have reviewad and understand the contents of the above-identified application, incltding the claims, as amendad by any
amendment specifically referred to above.

I acknowiedge the duty to disclose to the United States Patent and Trademark Office alt information known to me to be
material to patentabiiity as defined in 37 CF.R. § 1.56.

All statements made herein of my own knowledge are true, and all statements made herein on information and belief are
believed to be frue.

t hereby acknowledge that any willful faise statement made in this declaration is punishable under 18 U.8.C. § 1001 by fine or
imprisonrnent of not more than five (5} years, or both

LEGAL NAME OF SOLE OR FIRST INVENTOR

nvenior one:  William F. Ganong il Date:

Signature: Citizen of; USA

LEGAL NAME OF ADDITIONAL JOINT INVENTOR, if any

nventor twor  Paul A Van Mulbregt Date: o
Signatsre: 3 - _ CGitizenof New Jast

LEGAL NAME GF ADDITIONAL JOINT INVENTOR, if any

imventor three:  Viadimir Semnoha - Date.

Signature: . Citizenof. Canada

LEGAL NAME OF ADDITIONAL JOINT INVENTOR  if any

nventor feur. Glen Wilson Date: ;}5 ;3,;{ i 4?‘\3’} e )
. . . » x
£
@S
. . i/ ¥ .. fes
Signatwe: 7 41 Jﬁwv L Czenof o UBA

Page tof 1
Altorney Docket No . NO484. 710900802
Nuance referance: 12-0201-US-ORG3

Petitioner Exhibit 1004, Page 28 of 1052



-67 -

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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Attorney Docket No. N0484.71090U504

-1 -

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 predetermined
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
turn-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
2859470.1
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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 performed 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 1is 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. 1A, 1B and 1C illustrate an exemplary mobile device on which
voice response techniques may be implemented;
[0017] FIG. 1D 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. 7A 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;

2859470.1

Petitioner Exhibit 1004, Page 36 of 1052



[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

RIS

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

2859470.1
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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).

2859470.1
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[0033] The term “always-on” is used herein to describe 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. 1A-1C 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 (I/0) of acoustic information.
Different mobile devices may include differing numbers and arrangements of
transducers, any of which may be suitable to facilitate acoustic I/O.

[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 communication 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. VAD 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 VAD 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 VAD 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., alower 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 further 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
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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
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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 VAD 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 VAD 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 VAD 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
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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 alow 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 turn 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 VAD 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 VAD
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. VAD 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 VAD 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

2859470.1

Petitioner Exhibit 1004, Page 55 of 1052



-25-

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 VAD
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 VAD 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 performing
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

37 4k

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

EEINA3

“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 corresponds 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 performed 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 determine 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 VAD 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
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voice command. For example, motion response may be used to reduce the threshold of
one or more VAD 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,” “Turn 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 derived therefrom (e.g., spectral information,
salient components believed to correspond 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 VAD 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 1s some sufficient distance between the microphones on the mobile
device. For example, transducers 130 in FIG. 1A 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. 1D illustrates an example configuration of system components
internal to a mobile device, such as mobile device 100 illustrated in FIG. 1A. 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. 1D 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. 1D is provided to describe exemplary techniques for exploiting the
processing capabilities of mobile devices that have multiple processors. As such, the
configuration in FIG. 1D 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

2859470.1

Petitioner Exhibit 1004, Page 68 of 1052



- 138 -

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 primary
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
primary 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 characteristics 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 primary 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 VAD 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 VAD 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. 7A 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 LANSs, 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 determine whether the acoustic input includes
speech content or corresponds to non-speech acoustic activity. As discussed above,
VAD 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 VAD
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 VAD 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 VAD 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 VAD
processing stage may determine which subsequent VAD processing stage is selected.
For example, results from certain types of VAD 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 VAD processing of the acoustic input. According to some
embodiments, multiple VAD 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 VAD processing stages.

[00146] In the example illustrated in FIG. 7A 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 further
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 performed 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. 8A and 8B 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 tomorrow’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. 7A, 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,”

LNy LRI

“resume,” “‘pause,” “‘repeat,
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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. 7A 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. 8A and 8B 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. 8A and 8B, 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 trigger
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 VAD
techniques may be applied and any desired order. In this respect, VAD 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 VAD
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 VAD processing stages may also be performed by the audio
codec as well to provide some measure of VAD 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 trigger
“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 VAD 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, VAD 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. 8A and 8B, 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 trigger). 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 correspondence 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 carry 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 arrows
in FIG. 8B, 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 performing 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
llustrates 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 performed 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 “buil€’) 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 particular 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 described 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 1/O 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 1I/0O
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 information 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,"

"o LN T3

"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 described 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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Initials * No. Number g(l)l(lii Document OMl\fDD—%?%??
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, 111 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



FORM PTO-1449/A and B (modified PTO/SB/08)

INFORMATION DISCLOSURE

APPLICATION NO.:

15/238,238

ATTY. DOCKET NO.: N0484.71090US04

FILING DATE: August 16, 2016

CONFIRMATION NO.: 5864

(N0484.71090WO00).

STATEMENT BY APPLICANT FIRST NAMED INVENTOR: William F. Ganong, 11
GROUP ART UNIT: 2653 EXAMINER: Not Yet Assigned
Sheet | 2 | of | 2
2007-0129949 Al Alberth, JR. et al. 06-07-2007
2010-0009719 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, 111 et al. 09-18-2014
2014-0274211 Al Sejnoha et al. 09-18-2014
2014-0278435 Al Ganong, 111 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. 1ce Number 1 Document Cited Document (Y/N)
Country Code MM-DD-YYYY

OTHER ART — NON PATENT LITERATURE DOCUMENTS
., . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item .
Examiner’s Cite book . 1. serial . 1 d | : b blish Translation
Initials * No (book, magazine, journal, serial, symposmm, catalog, etc.), date, pgge(s), volume-issue number(s), publisher, (Y/N)
city and/or country where published.
s International Search Report and Written Opinion for PCT/US2014/024270 mailed June 16, 2014

[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 12870G163. 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:

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).
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DOCKET NO.: N0484.71090US04
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
First Named Inventor: William F. Ganong, III

Application No.: 15/238,238

Confirmation No.: 5864

Filed: 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 § 1.6(a)(4), on the 23™ day
of August, 2016.

___/Kyle D. Spencer/___
Kyle D. Spencer

MAIL STOP AMENDMENT
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

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 -2- Art Unit: 2653
Conf. No.: 5864

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 Mailing | Type(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 -3- Art Unit: 2653
Conf. No.: 5864
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.

Respectfully submitted,

By:  /Thomas S. Chlebeck/
Thomas S. Chlebeck, Reg. No. 70,616
Wolf, Greenfield & Sacks, P.C.
600 Atlantic Avenue
Boston, Massachusetts 02210-2206
Telephone: (617) 646-8000
Docket No.: N0484.71090US04
Date: 2016-08-22
xNDDx
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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 | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 GFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 280
SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A N/A 600
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (a)) N/A N/A N/A N/A 720
TOTAL CLAIMS ] *
(37 GFR 1.16()) 20 minus 20= OR [x 80 - 0.00
INDEPENDENT CLAIMS ] *
(37 CFR 1.16(h)) 2 minus 3 = x 420 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1600
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
| Total . i - =
s (37 CFg ?.16(i)) Minus x = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) X = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 GFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CFg ?.16(i)) X OR |x =
% Independent * Minus | *** = X = OR |«x =
w (37 CFR 1.16(h)) = =
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 GFR 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 "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f 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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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
15/238,238 08/16/2016 2653 1600 N0484.71090US04 20 2
CONFIRMATION NO. 5864
91337 FILING RECEIPT

o ol roonie & Secke P, O L SRR TR

600 Atlantic Avenue
Boston, MA 02210-2206

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

Inventor(s)

William F. Ganong lll, Brookline, MA;

Paul Adrian Van Mulbregt, Wayland, MA;

Vladimir Sejnoha, Lexington, MA;

Glen Edward Wilson, Maynard, MA;
Applicant(s)

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 AlA (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 USPTO 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-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

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).

SelectUSA

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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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/238,238 08/16/2016 William F. Ganong 111 NO0484.71090US04
CONFIRMATION NO. 5864
91337 PUBLICATION NOTICE
Nuance Communications, Inc.
c/o Wolf, Greenfield & Sacks, P.C. ORI AV R
600 Atlantic Avenue 000000087 75210

Boston, MA 02210-2206

Title:METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND

Publication No.US-2016-0358605-A1
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: William F. Ganong

Application No.: 15/238,238

Confirmation No.: 5864

Filed: August 16, 2016

For: METHODS AND APPARATUS FOR DETECTING A
VOICE COMMAND

Examiner: Huy C. 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 § 1.6(a)(4), on the 30" day
of May, 2017.

___/Kyle D. Spencer/___
Kyle D. Spencer

MAIL STOP AMENDMENT
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

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 -2- Art Unit: 2644
Conf. No.: 5864

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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Application No.: 15/238,238 -3- Art Unit: 2644
Conf. No.: 5864

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.

Respectfully submitted,

By:  /Thomas S. Chlebeck/
Thomas S. Chlebeck, Reg. No. 70,616
Wolf, Greenfield & Sacks, P.C.
600 Atlantic Avenue
Boston, Massachusetts 02210-2206
Telephone: (617) 646-8000
Docket No.: N0484.71090US04
Date: 2017-05-30
xNDDx
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Doc Code: TRAN.LET

Document Description: Transmittal Letter
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12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
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3. Copies of the certified copies of the priority documents have been received in this National Stage
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DETAILED ACTION

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 1046, 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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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

i . e o e 4o el . .
www.uspto.gov/patents/process/file/efs/guidance/eTD-info-1.,sp.

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 wvarious 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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Regarding claim 1, Freeman teaches a mobile device

(Freeman, the Abstract, Figure 1), 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 (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 1B, 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 1B, 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

1B, 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 1B, 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 1B, 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)

[331, [36]).

Regarding claim 9, Freeman, as modified by Mozer, teaches
the mobile device of claim 7, wherein the mobile device 1is
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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processor being engaged to perform at least one second
processing stage (Mozer, Figure 1B, Paragraph(s) [31]-[33],

[36]).

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 wvocabulary
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 1B, 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 1B, 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 1B, 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 guestions 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 C HO/
Primary Examiner, Art Unit 2644
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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
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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.

] Attachment

/HUY C HO/
Primary Examiner, Art Unit 2644

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20170920
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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. Itis 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

— Anindication 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.

Petitioner Exhibit 1004, Page 151 of 1052



Electronic Acknowledgement Receipt

EFS ID: 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: 02-0CT-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

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)

Petitioner Exhibit 1004, Page 152 of 1052




File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
25148
1 Miscellaneous Incoming Letter N048471090US04-TRN-MSJ.pdfl no 1
58e144c1d45f8ebaa273edde43db505b9d
bds621
Warnings:
Information:
31316
2 Fee Worksheet (SB06) N048471090US04-FEE-MS).pdf no 1
a24d545b636ac478e%ea43ada7f33ead158f
47c6
Warnings:

Information:

23516
3 Extension of Time N048471090US04-EXT-MSJ.pdf] no 1
ad89b873778839d8e026bba4dbe61b60e41
8d43%e
Warnings:
Information:
139860
N048471090US04-AMN-MSJ.
4 o yes 12
p 4debfeac18e4cfc01d0261455c7b09%e45e92)
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 (SB06) fee-info.pdf no 2

911159f949e5dade0dbe178f2b89231946¢
48514

Petitioner Exhibit 1004, Page 153 of 1052




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
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PTO/AIA/22 (03-13)

Approved for use through 7/31/2016. OMB 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 OMB control number.

Docket Number (Optional)

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) NO484.71090US04
Application Number 15/238,238-Conf. #5864 | Filed August 16, 2016
For

METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND

ArtUnit  oggq | 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):

Eee Small Entity Fee Micro Entity Fee

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.
I:I 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. Eerm-PTO-2038 is-attached:
I:I 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.

| am the

|:| applicant.

|:| attorney or agent of record. Registration number

attorney or agent acting under 37 CFR 1.34. Registration number 64,978
/Marc S. Johannes/ October 2, 2017
Signature Date
Marc S. Johannes 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*.

|:| * Total of 1 forms are submitted.

Certificate of Electronic Filing under 37 CFR §1.8
| 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: [Eileen M. MacKenzie/
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Docket No.: N0484.71090US04

(PATENT)
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
First Named Inventor: William F. Ganong, III
Application No.: 15/238,238
Confirmation No.: 5864
Filed: August 16, 2016
For: METHODS AND APPARATUS FOR DETECTING A VOICE
COMMAND
Examiner: H. C. Ho
Art Unit: 2644

Certificate of Electronic Filing under 37 CFR §1.8
| 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: /[Eileen M. MacKenzie/

AMENDMENT IN RESPONSE TO NON-FINAL OFFICE ACTION UNDER
37CF.R.§1.111

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

INTRODUCTORY COMMENTS

In response to the Office Action dated June 1, 2017, please amend the above-identified U.S.

patent application as follows:

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.
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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 mebie device comprising:

at least one input configured to receive acoustic input from an environment of the mebte
device while the sreb#e 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-whether-the-acoustic-inputincludesa—veice-command, the at least one processing

stage, upon detecting that the acoustic input includes the explicit voice trigger.+reluding

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 atdeast-to recognize a voice command included in-evaluate-whether the
acoustic input-ineladesa—votce-command,

wherein the mebie device is configured to respond #itiate-respending to the-voice

commands recognized by the at least one server-command-when-the-atleast-one-processingstage
1 . bat il . i elud . .

2. (Currently amended) The meb#e 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-whether-the-acoustic-inputineludes-a-voice-command and a second processor configured to

perform at least one second processing stage te-evaluate-whether-the-acoustic-inputineludesa—voiee
ecommatd.

3. (Currently amended) The meb#e 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
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Application No.: 15/238,238 3 Docket No.: N0484.71090US04
Reply to Office Action of June 1, 2017

4. (Currently amended) The meb#e 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 meb#e 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 smeb#e 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 meb#e 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 meb#e 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 smeb#e device of claim 7, wherein the meb#e 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 meb#e device of claim 3, wherein the mebHe device is

further configured to transition to an active mode to respond to the voice command when either the

5485450.2
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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 mebile device of claim 1, wherein at least one task

specified by the voice command is performed with the meb#e device remaining in the idle mode.

12. (Currently amended) The mebde device of claim 1, wherein the mebHe 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 meb#e 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 sebile device, location of the mebHe device, an occurrence
of an event on the meb#e device, recent activity on the srobHe device, and state of a battery
powering the mebHe device.

14. (Currently amended) The meb#e 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 srebie device, location of the mebHe device, an occurrence
of an event on the meb#e device, recent activity on the mebHe device, and state of a battery
powering the mebde 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 mebile device to receive acoustic input from the environment of the
mebile device while the mebile 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-whether-the-acoustie
inputineludes-a-voice-command, the at least one processing stage, upon detecting that the acoustic

5485450.2
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Application No.: 15/238,238 5 Docket No.: N0484.71090US04
Reply to Office Action of June 1, 2017

input includes the explicit voice trigger, ineluding 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 atdeast to
recognize a voice command included in evalaate-whether the acoustic input ireladesa—voice
command; and

witiating responding to the voice commands recognized by the at least one server-eemmand

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

smebile 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 mebile device, location of the mebie
device, an occurrence of an event on the mebie device, recent activity on the meb#e device, and

state of a battery powering the mebie 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.

5485450.2
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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 q 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
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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. /d. 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.

5485450.2
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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.

5485450.2
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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 Respectfully submitted,

By /Marc S. Johannes/

Marc S. Johannes

Registration No. 64,978

Thomas S. Chlebeck

Registration No.: 70,616

WOLF, GREENFIELD & SACKS, P.C.
600 Atlantic Avenue

Boston, Massachusetts 02210-2206
617.646.8000
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
First Named Inventor: William F. Ganong, 111
Application No.: 15/238,238
Confirmation No.: 5864
Filed: August 16, 2016
For: METHODS AND APPARATUS FOR DETECTING A VOICE
COMMAND
Examiner: Huy C. Ho
Art Unit: 2644

CERTIFICATE OF FACSIMILE TRANSMISSION 37 C.F.R. §1.8(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.
Signature:

INTERVIEW AGENDA

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Dear Sir:

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-evaluate—whether-the-acoustic-input-includes—a—voice-command, the at least one processing
stage, upon detecting that the acoustic input includes the explicit voice trigger.—inelading

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 Respectfully submitted,

By /Thomas S. Chlebeck/

Thomas S. Chlebeck

Registration No.: 70,616

WOLF, GREENFIELD & SACKS, P.C.
600 Atlantic Avenue
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617.646.8000
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Jir i e 7 VR | A B S BRSBTS 25 B T i 2 D R E TR 5 B N

AL A E E IR ] AR T DA K R iR AR A

4 RRERRZOR | ik &R 5, o -
Jir 3w e~ PR ARG TR LR 3 D Al T TR SR — 0 BOR AL P & A0 I AR 15

EREIER

Ao

Fifr 38 M 2 5 PR A s T R 2 /D 3 70 A T BTk 58 40 SO AT B 3 3 A A

5. MRS T R A E T EALSEE B vk, Prid U i 4w
U E AN
MR E B A E — R MEL SR FTE — e AME RN S E R s —

TR FTId & A B BE & ACT ISR — (B s8R

TR ik & 55 N G HEE & i ] BE TR 55 T AH

DA FET PR — B A B A e 8 — i A E RS B

IS PR 5 AR PUOR AT R A, P AR N 5 E R E D — A

B 5E I & St N AL AR L

X BT I 5 RN 1 22 /D — B A3 AT E TR AR E T TR A 45 2R S ER

P & B A {0 22 b — o A 20 5 —TH AR AL

6. WRAEBH R 5 Prik v SNSRI 7%, Herh -

P 55— AL RE AL HR 2%, Pk AR 8 v AR RS 5w D BORE 2 WU e JF H
Frif Qb 25 R AT AL AL T FINA = Dh 3R A AT Bk #4k .

7RIEACRIZESR 6 Prid (9 vH LSS RE I 7k, Hedh s YR 55— AR ks prid 4b 22

i MR AR 2R TR RU T IE R D 2R

8. WA BRI 2R 6 Pk B v S LS i O v, HOS KR ] i 38 — iy, Hooh 52 A
2

Petitioner Exhibit 1004, Page 180 of 1052



CN 105009204 A W OF E Ok H 2/2 7T

FIT iR 8 — B HL L 51 BT ik &b 32 35 MR &1 Dh 22 RS U1 e 21 BT iR (I 2h 2R

9. BB ZLSK 6 BTk 19T LS (K 7 vk, i Brid b PR A B R 75 5 A 3R A Bk
AR P DA

10. AR BOR LR 5 Bl i v SN SR ) 7 v2%, He oo B 4 48 80 4 45 B R 8 0 %0 A 1)
B/ fe B R S ST A E, B R WA 5 T S A OB S U 45
2,

L1 ARPE SRR 10 Bl - S ALSERE ) 74, HOL 4 -

AR TR —PEEAME, B TR E — 1A E 5 i, Pk 55 —
B B R S S IR MR LA

16 ok Bl v S U R SR AR R R B TR I

12. —Fp2EE, HAHE .

S AbTRES, Rk -

e — NS EZAME, Kb iR — M2 MEBFR U T EHE PR D —A SeoR s i
A BEE AT 09 8 —H, Bita Il & Adm N BFE1E & 1P RE MR B 88 A8 s BL AL

2D HT IR — P ECE A, S A S A

PR 88— Ab3E 2%, B B ok PATHAE, K pridiefEafm U T &E b —1 .

i 5E BTk & S N\ S FEr fE

Xof B ik 5 A A 2 b — 3 HATIE S IR A, POERIEE S IR a5 R B

{5 B 2 i N ) B b — S AR S B 5E Ak

L3 ARPE IR LR 12 TR g3 B, Ho A iR 23— b M 2 045 8015 5 b SR 2R B R A 22
wmELlb—1.

14, AR PR ELR 12 Prigk i 28 B, HOE A8 R T B R AT il BT 25 4005 A\ IR 47k 25 22 pp s
e,

15. AR HE BORIELoR 12 P ()28 B, Ho 45 -5 Brid 55 — Ab FE 3500 5 102 M A\ Bk,
Forp BT S AU AN ARG SR IR 1S BTk S T N -
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=

EBE IR TR ETE

HREEAR

[0001] AL E A ESES NG ST, B, v B2 E v IR A A I A AR s A
FHE S AR TR AE 5 o 75 2P AR 7 A SR A il i, b 8T8 8 190 75 2R AIE , 75 3 50T
(o, B 2R 5 ) M N T8 & . 15 5 AR T Fr it v & Br 8 5 10l VCRRE e fif e i 75 2
P70 A B (B B B A T BE A G PP A o TH A28 B REE A1 0 B 1035 3 TR A Sk
ARER R FE S . B, A PR AEVR R A SRE & BB AT Aok A EE .

[0002]1 PP farIA

[0003]  ZF VLA, 560 B KT 5T 1 @ (B A 5T 4 2 A A 2 5 19 9% 77 T DA
Ko Bt 2 R AR 2P0 e, 7 B B e

(00041 B 1 AL UMD REH - RANR=EE.

[0005] K 2 AL OREINEER FRENVHERE PR AEE.

[0006] P 3 SApdtiee AT a5 1R Th 38 B U0 R ) 4T R e RV A2 B, BT v 5 1R i 2
HEETHE 1 MR EEF RA L,

00071 & 4A. &l 4B A1 AC AHEL: 9 AT 8 H IR B R Gt il A MEERERIRE

[0008] P& 5 ALV MR PR O EME, Brd PO a2 E R T R5N
HH P S 2 4R 0

[0009]  E4 Ui

[0010]  7EWE & WA A — L 2 5 J5 vk, B S A B8 O e B A A B A i —
BEMTERE o BRI — D BAR Sl 5 —rH R B A B R RS SN
I H AT L W 2555 5 ST AL B S8 TS E L S T A B S A A AT S IR
A, 3 B A S S A P RS TNE S A, 355 MNP AR G i 2 S it
et ml B R — 1 EAE B . F HAh S /g, S h A B ] T B kAl FR S e A AR ST
i S E TN

[0011]  FEIXSEFNHAR YHT A, B 1t F R E I E R R R R SR ZRE . X R
G oA T, 1 E 3 B E S AR 4E FF R 58 i E R E MK iER:. B E
25 B AT 4k S S FH ke St B KRR R B BE D T AT A R B A o 7 o G B T3 — gk o
JCEAE T, B — v A B H R4 I i RS M FE M Re E T ge S oA 32 0. X THK
R H R A A B X PR B TR SRER A AR A . MR VA TR A HA W]
(00121 BRIk, ARAFFHI T HE B OB S A MR8 tF RS E N LA D EEHF R4,
PR D23 M F R Gue PEVEH S S T 2 8 1 — DB A s AT ST
BRI N, BT IR & S N B 4G — AN B AN TR 8 I P i T2 0], AR SO A IR “ OB T {2
{5 il — PR 2 DR RSB T AR A SO A B RRCA M T, R RS A — N kA T
IS T AP A A FRA “ARIR T 7, 77— ANERE sef d, o1 57208 B nl O RGd B s
P P 25 2 TIASE R, B il ) 24 2 LIS AE Jet AR b = FE Rl = LA 79 T S 2 B B B 388 i 5
B, W 8 UM IR S AR B o SR B . DR R G n] AL PR S AR N LA R AT
a0 N 755 S MR R 7, L R T 6 5 o AT N B R I I P g AR . i )

4
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g AL o, D328 B 22 40 m] AT A A\ A% fa B0E o TR IR 4528 DL AT Zb B

[0013] DhEFHEF RHAEQ F G DEZ Ak S KR, /£ Sejif b,
—ANER A1 BRI S A AR g S e e A REAE (18 R R RS B TS S A TR AR B
fi 2 TR R AL PR 2% ), HLAT ATl BEAH A 22 BO A Dh 22 47 F RS U1 B Dy s AH X 22 (1) s Dy 22
S FRAES, B2 IRk . 78 HoAth SE e8], — DB MR P sE S B, RS H—1
o2 ANE A AL E B HAT I E L AT BAT RS . B A A (BE A BAALER S T H A (B
1) WA R, BT e A AL 2 45 0 B SR B AR08 AT B E B 5 i ST HAT RS . 7
T AN SEREE] T, DhEEE I RGN EE DR DA — D ERE AR

[0014]  DhFEEFHF RS r/ G OEES —DERZ MG E P S H B HOUEE f 4 h . Bk
R AR AR SO A I PR “ DhE2 R AR, 5 A AT B4 Bl e B A AT — AN T
S TR AT 1 B F S TR R B e SE SR, A A T 5
A% B AL S [ SR AR AS ) D A\ IR SFAE , D3R BB S B H — P E R A
R, @, DS I RN AT e — B AL B 40, BT dE T AL AR N 7
Re S /KBS & 0 R T s 5 th A 5 A A P B AT RE PRI - 280 06 B T 08 = th IAE v
BRI AT BE TR ) B 5 LA AR o BB AR — B B AR IR B D) S AR, ik o3
B S BB E DUz A B, 580 5 AR — A B A R B HUE A LA
P IR AR / B AR S SR, 7 At SE 9] o, 55— I eV o FH BB m] B 2
S5 R PR B H FRHOES, MBS . SRS, e D B A L
TE AN L v, DIEE R RN A — PEE DR, Hoh— a2
> — B4 WIS A S D RS E R YGEE .

[00158]  fE— R PR SEiE SR, DhZ 8 R G n] 058 S ke DAL, v ik 2 ke
P A i B R 2 T A E RS S A A I Re =K P S = o R SR M R ] Ak
I AR, (H 2D 228 B R G 1) HOR B T ORI AE AR D ZRARTE SRS, BRI S RN
1 (R Th RS AL ) — AS AR S F ) o SR ARG I AR R A S A A\ A R R RE
SRS, WSS R DR B Rl 4 8 LA e S U AN S BB o SRS R R
Pt 2 S A AR EE S, W DA 1 R h SR S A BRI 5 . 1S bR
B R 8 G A O MR T, IF B TR N E S S, DAE R M P R S U
FIT IR R P =7 o 2 AR5 0 A SRS 5 v L B i T, S 4 N A AR ER L AT 9k 8 FH B
FH Ab B A ] SE A7 il A2 7T 28 B A 2 B IR s B i, 5 1R i B
ARG GeACER A, 1 A0, 1 2011 4F 1 H 10 HAHIEIET 201248 1 H 19 HAFFAERE LA
' 2012/0016678 [ “ EEeH B (Intelligent Automated Assistant) ” PR IRE
BRI AT . L APIE R AN LSS B 7 SO A e B 5 H i
5 FE DVBIHL AT R A L BRI B A A AT AR s B R R, DM AT 4
T R SCAHRAT T B 3 gt i T o8 S T 2. B, hEREEH - R N TR
31| i il = 1 5 AL FR B, iR AL PR R e S i T SRR B AT AT B RS TR I e
[0016]  JE LIk PP 5 F T A B AL, Dh B Raun] A Mg st AR E R
. s s s H— A A 8 SRS, DR T E - R R R AT E R E R
e A JRE X T OBt b T e S E T 5 MRS T RICH AR, (H AT ReRE 2 )
FEERNA R EY 2N TARAFRIEE,

—

o}
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[00171 IR BIE 1, mH AT BT FAEE PV D R EH 7 R4 100, DhREFH
FH 50 100 TIAFGEL / BFE AT 102 P2 Se PR 104 & SR T A 106 515 5 I A
He108 siEE AL 110 N HANERAEE 112 ; DA R D3 FRASEHL 120, fFfig 2R 2P A H 104
A5 S ARG TR 106 5 SR TIARE L 1085 S AL FEAEER 110, B FHANFEAE S 112 DL A K45
B ORELH 206 (5. PhEREIEEAREL 120 [FIFE A58 0 AR 106 5 S A H 10815
AL 1100 BT AR IR 112 LAz 42 ) I 206 1815 .

00181 B / FFL ey 102 nIHEACK B & b A 208 St . T SCAEX T B 2 18
VPEYHH S IR 35 546 AR 208, 485/ B Ha 2% 102 ] L B e L5 i N B e iR BT 3
AN, DME D2 B R4 100 1) HARBRAF 3 . 78 3 A% AL EL 208 3R 507 5 0
g (B4, & A% AN B 208 0,05 B 72 v R HA B 575 A NS E ) ) S b, B
/B 102 AT M D228 B+ 2 4% 100 48 25, DRI, 35 40 A SR 208 B g 25 4
TN B BRI R RS RS 100 [ h g,

[0019]  TFfil B AR 104 ] 5 B B R A EU =& A — A2 M E s as g2
[X o & HEARER 208 FRAF I S AE A (FF ELan SR 2 B0 S A N, T B s/ e 8% 102
BB a0 WIHC SR BT A SR P 104, IR BIATAE AR SE AR 104 115 A%
AR IR EEF RS 100 FHAVESATE, DAME IS b 18, A s gt —20 ik .
[0020]  FRAABSSZri e 104 [ — DR 2 A AR 28 22 i X P FR B (-7l 25 22 v X 3R A
FREBEMXEREME . —DERENMERSENX TEAHAPNRERARNSE. 7
it 25 A EL 104 [T 28 25 0h X ] 22 2 3 DA fifh, oAb mT B pe T B ads & B3 40 A\ 1 et
o 2, w5 R A & AT AR 106 3520, JIR-A & 5 N\ 0T 45T i B0 25 A% 50N a4
FRERRDE T IX o SR, SR S A B J5 FH o g, v B R A 108 vE 3 AL FRBBEHE 110 B
FH AL FEAREHL 112 F1 / BN 4% 422 1 A 206, F A 5 A%\ T A7 i B 75 A X 5K I A AT
RO IX s U85m0 P, AT PR 104 S5 TR L2 X, Hodh 5 ki A\ v 3 B
P AR 208 FRIFH 0N F T IR E S

[0021]  SZATRE IR EL 106 R ALFR S 4N, LAERSE S N0 BE KT 7 — S S 4]
o, S AT TR 106 AR DR (5 T AR (BU R A IS ), TR AL IR AR
BRI RIS AU AN RE = ACYE (W, = 3R IR EE ) IF UGS Sdm N 11 B
P SRR T REM LR . S AT REFTRYE A K, 308 7] IR 8
TR 100 HBIVBCE, W N SCHEXT T 33— 0 iR . 7B — LS b, SRS AR 106
TR B S 5 2 I N 17 BE 87K T 3 20 FE BRI SR i 1) P i A BRMEL . 7R DK SeE ] b,
a2 I () A 7 R 40 5 B i TR N T 0 AR N AS T B B I SRR e, e AT TR e R
%I AR E T F R G 100 1 HAD T4

[0022] Gt -E ABURE AR HR 106 658 BT 3RS (-3 Ak A\ 19 Be = 4T3 2 58 K7 BIEL, T
AE R 5 DhEE I 120 W5, D4s S Dh 28 B 120 5 FE SRR 108, 3,
o AR IR 106 P R B /KPR 126 B Dh 3 ER AR R 120, JF H Dh 3R R 120 Rl TR
Be 2 AT 5 e 2 AT B EA be e ( EAT G 5 BRE 4R sens TR A LR e ), DAB 2 A2 75 Ja F S
HRIE L 108, 7F 5 — BT &, S IR 106 7] BB 5 5 SR T BB 108 JE 15 LA
B H R A . e, ma R ARG TR 106 5 52 5 A\ ) BE = 7K T R BRE, Tha i
FER 120 (B ks PUELHE 106) FTH5 T 7 ithm A BiHe 208 42 = HOoRAEZE (it 2 DAiis 2R
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SRR RN E ) .

[0023] B R IELEL 108 A ALFR 4T N, LABASE SN T8 S £
B, SR TR 108 AR R 5 5 04y (B HAMSR I b3R8 ) , TR &b 4%
FC B RS — N A EEAR, DUMEH S S A A2 A8 & . 78— LB S o, v S ke i
PR 108 MG S 3 a R (VAD) AR, B8 H AR AT I T3 55 A I 25> =40 7 1 i 52
5 e AT T 2 AU N, B S0 77 38 0, 35 A N 11— AN B2 S W ) (RS sk
— B AHE T S S AN T BE BT s — Bk AN S P S AU N S L
o H A = 7 T . 7 SE RS, T R AR 108 SEiEAZ IR 432K 8%, Brid - R 3 id B
K EESE RS X SH K. BTk 2888 n] g 2k Y4328 8% S FF M SAL LA S IR SR
MR AR S 7F 5 A s2 i) v, B RS AR 108 N A R /R AT KA (Hidden Markov
Model, 1IMM) B i iy & 455 (Gaussian Mixture Model,GMM) A, LA & B AN 5 — 18R
Z A7 R A PR, PR 7S SR R ml A X N T e (R A B e B e )
IREFE AT . HARIE AR TR B e ST R G AAT S A .

[0024] ] FBAFR—FA, & SR IS 108 Wl i & — A9 BBt B 13 B K F, Hoioxt
BT & SKBRATAE T E AU A AT Rt (AR BT B« RIReME” AT EH W, AE 3
PFERFTReR Gt B ) o SR 9 H0 2 B, B 4B S KA B 108 A 6 e B
AFAE T &I AN o SR, 1 2R B0 2 BRAEL, B 208 S A I AR B 108 w] 4 52 & Aidi A\ o
WAEES.

[0025]  EFANELE 108 g H G TE & 2 S A7 T & SU N b 8 2 L% B Th R4
FRHEEH 120, @1 AOE S A AE TS g A, 4 D) 228 BB 120 7 5 B 155 AL AR B
110 ( B3, 1E-S AR 108 A] H iS5G S b B 110 18(5 ) « WS EAE/ET &5
BN, IR A TR A AR 120 AT {E S S LR 108, B, W5 Sk AR 108 Rl 4
AL IE 3 D28 AR 120, T2 Dh 2B 3R AR 120 AT A OE 52 o e & AL SR AR 110 i 2 12
FHVE S K A 108,

[0026] EEALFREAREL 110 Al AR SR, A E B S 2 GOS8, 72—tk
15 rh, v B AL FE A 110 AU FE AL PR A5, BT IR TR AL 55 28 0 B kA s o R 0B T, v A,
MARE FECRAR T2 v AL FEARHE 110 AT BOR AT MV B2 A GMM FoAR Bl HAth 1B 5 1R A 52
AR RAG I I o

[0027]  JHEILHHE KRBT RS alf M EE AN S R BUANE 2 AT 8 e SERI U Sk, B
ARFRELH 110 fests B /M & OB FHES 5 A R UL T 0. B, an R oes T
F&“ten”, AL AE S ALEREEER 110 REASAG IS A “ten” A P S EAMEH “ ten” (fEN
1815 “Tennessee ”, 11iE “ forgot ten”. 1Al 15 “stent ” B AT 1E “ten bucks” B1—#E49 ) BIH
FX 5 H

[0028] 5 ALIRAEHL 110 87 L B R E 1B S 2 65 BEREEF RS 100 53
BIHRRE H 7 AH SR, B v 2 A N T S s RS s R BRI P LM
FIE&, A Hofh 4025, X —ThEen] H UL FH ARSI 38 a2 11 9 2888 S FFml S LA e 3R
5 VA T3 3 AU AN BT - 2 oA B oA

[0029] ] F3RAF—F A, iES AT 110 WAl #hE — A9 Bel B 15 B KF, Hoiont
BT K8 TS PR ATAE T8 S P AT R, 0 2R 4 50 2 A, I8 v ab 3B B3 110 P
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SERBETFATAE TS P 2R, SR 5B B WA, 2B 5 A FRAEEL 110 Al s s &
WH KT

[0030] IE A ALEEAEDL 110 ALK H G TR TR A77E T8 & P i S 15 3| Dy 8 8
FEER 120 SR CEETAFAE T8 & v I HZ O T/ Mafig 7, I D 8 s AL 120 v] 5
S AR B R 112 A1 £8 4 AR 206 (B3, 1B AL ER A E 110 A B s i s Hofih i H i
15) o« WRF RN P ARG T (B R RIRT ), A DhZ AL 120 Al 42
FHE 5 AL PSR 110 FINE SAGIIALER 108, Bk, B A FEAEE 110 Wl S HfL LRI oh R
R 120, T2 ThZE AL 120 78T 42 )0 B N2 AL FERE S 112 R 4 82 8 206,
AR {57 B a5 AL ER A E 110 AN SR IR EL 108, 78— E0sL iR b, A 76 5 Ab H A
110 #fsE e e P Ui TS R I0E S, A2 kX s A/ B80S .

[0031] R AHALFREEHL 112 n] B FEEC B R SE e vE 2 1R ] N A IR Ak 32 8%, Bk & U0 B2
HE A S RS F RN T2 BRI . 5 U0 N H 7] LVELFE T RE 75 2218 & 1A
WA B2 FH 8% anWir 5 8 ¥ S 82 L 2 R A QR Al o 2 B4R oAt 2 . 385 IR 0 A
I A] L SR A% Uk (a0, B s S R AR ), DA IE ok P & A B B v AL E, W
U RS A

[0032]  7E-—UdEspfdn) b, B F AL AL 112 f035 5 A A 3R 28, F T Se s 2 iR i D o
7E H A SZE ) b, w2 AR AR 112 5518 A AL FE RS, BT flokh B 2% 0 mT S0 ) B 65
FEET RS 100 v R 3 E R AR AR, W B 2 BRI 1T 202, 1 48 S0
—Hipik .

[0033]  RRI&%4 IBEER 206 724 5 AR nlE it — ek 2 DA Lo ek M s He s, Jo i
Z 5 M ESHE AEEL 206 T 38 IS X 266 10 5% BTG 25 22 pP AR E 104 1% PrBavAcCs Ak N\ A% %
BT E B W UE S R RS A . R AR E DR g R (i, B REAREE
D AB M R ) 1 (2] 340,45 99 26 4 LA 206 ()T EL3EE, T2 2842 LT HL 206 Aof 43
e TR s SRR RS N Ah R AR 112 DUEACER . T SCHEXT T B 2 #E— 208 W 4 2 A
He 206,

[0034]  FEANEAAFEFEFGE T, IR EEF R4 100 RS I3HT4H5 BUCE# AR
BHo FIRTATEE AR A S AL 2 2 A, SRS AN E AR 5. W1 ERTA, AT EK
Pt R L I8 A S2 IR AR — AN BR AN R HL S T L — A ER Z A3 ] T AL FE 28, B SeERAE —
DB A TS 5 AL EE B Bt A F T b ER AR A . — B B n) SCILAE FH T
BB AL RE AL ST 202 SEE R, TR SO T 2 3B . kA, — AR
ZABEHA] NIThZE I F RS 100 hENE .

[0035]  INAERLZRIE 2, /-t 1 Hoh L FE D 7 R 40 100 [ i A2 E 200,
THE 3 E 200 B 54 #0202 s HEBERT T AL AT RIS 28 204 5 R 40HE LT8R 206 ;40
B 1 FrR D EEEF R 100 5 DR S5 A RS 208, ‘S A] {i Bl A5 25 BAH @
5. FP 52 E 200 Al ARG IR 218, Frid Ry H P T2 E 200 195 RSt
HL 77, i i ab 2 5T 202 s AEBERT o E AL AT SRR RS 2% 204 s L8 T8 206 a0k 1 BT
TR TR TR 2R S8 100 s A 355 AN 208,

[0036]  AbERHIT 202 AlALEE— B2 D AL 3R 8, BTk AL FRERTIC B ok S (74 2%
210 SR [E1EE, PASKEAF i T3 ih 09 B PR B E, wr A P B2 e 212, $:4F 2R 5 214 DA
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KB B AR BN R 216, 4LFRBEIT 202 18 7] 5IREE T R4 100 3815, 3+ H I8 SLEfE
A o SCEL T R R S 100 LA EEER . PRI, 478 58 ST 202 W e Bk SE e (T T Sl B
A LAY A IR 106 58 S A PR 108 15 AL FEAEEL 110 s A AL FEAR B 112
DL K DR PR R 120, BhAL, ACFR 5T 202 v C B SR sLi 2t E F i B shiES R 6E 4,
Pt Al E 200 B] A prik g

[0037]  fFfil#8 210 JEF ELFE RAMLROM A/ B HAh By e SRR B vH SV S g ik .
S IREE 212 FEC B RSB S AR E 200 B RORES (R SREMHE O H
PR 212 38 T FC BRI A PR AN E (R ) Bl P g, 8 10 BRUFE
AT MEES SR NSRS, T OREE 212 SELE T PR O R A B P R4 ke e |
IhEE R RS 100 BIEVERM / BUH P F R 2EE 200 sEil ) HAbEElE . N OB T 5
AR O RS, FiERY 210 7] B AMFEERAE RS 214, Frid ek R it
FHRE RS, DME AL B850 202 HAEH Pk B2 E 200 19— B BARE . f2iEas
210 I8 7 A5 AT A, WAL 112 A1 / BAL TR 555t 202 FhAT Pk i S H LR 5
T84, UGS i & = B A Bk 216 19— DB ASEiE @l . 1 BB, o8 &R 5] N AR
216 7] LA A8 R B R &5 SR R AT R v e 5 N2 H LV B B2 FE L B e AR N H T 5
B AT A ) A R TR 4 S AR A HeAth s . A — e S ] A, AR A A 210 8T AT
FH AL PR BT 202 SEHE I H aE & H A 51 (Rt ) .

[0038]  AEMERT tHH A AT LS AR IR ) 3% 204 A A REA SR O Fn AT AR A8 8y . 1
— BB S RE ) P, AR A T S AT SRR B ) 2% 204 AR fiE— A IR AN SR E T A (6],
BE 7R AR B R R AR ), o D) SR IR R 50 100 nl 5 300 5 BT iR S e AL A L
o HAEBERS UFE ML G AR IR BN 25 204 B T g — DL E D A AL/ BOE SRR,
FI TSz B P v 53 200 RT3 B ERES HAIRE 7. 2T G o B AR A s B A 1Y
HARAZ S0 W 2012 4F 8 H 16 H &S K FR B “ ) 5 205 S 442 57 (DISCRIMINATIVE
LANGUAGE MODEL PRUNING) "2£[E £ F|FhiE 'S 13/5687, 799, LA JZ 2012 4F 8 H 22 HIRAZMIFER
Uy TG WS PR 2 AR ) 45 (UNSUPERVISED ACOUSTIC MODEL TRAINING) ” [#35 [H %) H i
5 13/592, 167, XN HE AT N A LS5 BT RO0F A4S

[0039]  RAIZ%dz IARER 206 Pl H P iR AE E 200 SR — D E DN 4S, 1 W 2% 410,
FEAE T SCHAT T I 4AL 18] 4B I AC #—0 bk . &R fRoT 202 FThREH 1 R4 100
iy A B USCR Hm FE T S A B R SRS B, BTl R v 5 25 B A )l g% 410 #H4TiE
&, W UGS IR AR 5525 420, 0 SCHE— 2080k o 78— B s p] b, W 25452 1B 206 43
FEICEe M 2542 11, Brid Jo 2R N 48 422 1 — B2 o 2RI 28 g P T3 8 200 HE L%
%o

[0040]  fE— e fa o, 2832 RS HL 206 Bk FeE S B . 240484 DR H 206 46T
15 FHEE “RIR” SRS BT, & 1] 52 R i Mk B2 RIS A B 3N B 57 R G, UEE . 78—
L SE it ], P28 4 VAR 206 BROA AL T ARS8 Tk B Dh R E H -+ R 90 100 (9
fE'9 Mz E . SRR DA 206 4T 8 ADIRZER, &l X & o2 31 I 28 5 it
FER G, PRk 24 SR 206 15 H 2 oh 5725 200 BEAS KT S8 N\ R I% B FE v 57 3%
B/ BN AR E (), A IR SS AS 420) RSOGO S S U 45 R BR
FIEHES .
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[00411  7E— N B AR R i P Sl v, ma 2T Dh 2R B HE 1 R4 100 6 2 & AU N\ B 5 i
BT, P48 B HL 206 Al 4% 0 . ThEREHF RS0 100 nl 835 005 N\ 28 8 s F I R 2% 42
P 206 MifE A BHEFE VA E GELES AR S# 420) o (TieH, 7R3 BE 5 £
A AN BT R T R 2 AT, IERE T RS 100 v 3R1GOK I FE vH A B R pE
FIIEA . MR T B Bk B v 5 38 B 1 e 4, MR T8 5 MIRIS I R RE &K
P EME RS 2 5 Ok T E A TRE B R, B e s T B A R 5 1) A
N, IREHF R4 100 2 J5 0185 I R 28 882 S 206 15 H .

[0042] ¥4I ANBLYL 208 AIALHE T S NS B, 19 W22 v ABEE v BT, AN B R A
I A2 HUTF- 1Y o 22 50 ABREE v A E 71 n | SETfE N € 17] 22 50 B ZE 50 JRGE [A] 921 o AF — L8 5L
1 e, 5 AU AR 208 BRCE A0 AU S AR L B TR S B R 4 100 T4, KAk -
wn EscAE TR L Brigak . S A ABEEL 208 B R BRRCK B IhERAE R T £ 48 100 R4,
LB TIRE SRR (iR Wi il Z ) o SO AEL 208 ] (32
oA AFE— AN E AR TR/ BURALE R S (MEMS) , Hon] /A se e M pl (S 5, DUE
HIhHRE R/ 100 &FE . 35 400 A\ AHER 208 I8 7] AUA BUK 2 im 28 LU BT 75 1 Ho At
AT AL I A

[0043] AP TS AEE 200 AIACA —DEE A B AN N8 E, 1 W% BES AT B AR K
o BB IHER R B A . B 2 P AROR IS S A A NS, DA AR A IR 7R
Lo SR R, 5 A0 I B NS AT R A AR AR B R A . R T ISR R A RS B T g ER A
B A FF A 40 100, LU SE A 5 4R B 200 BRDh R HE 1 R 40 100 (— AN ECE A B
4 I8 FHAE A2 45 FH o A2 — S5 o, 5 b B0 5 N 26 B A0 R0 T B R 67T IR DA ik
TEC A ARG U 2 () 6K AN 2 BRI, DhE 4 BRI 120 A A] 75 0 £ 42 AR 206,
A TR FH o 7555 —SThEAa) b, 55 A0 4 N 25 B AR TC B A 10 35 R A B8 A1 i MR 3k AL B
TEML L a0 o, R A 7E ER S ER A B R S A P vh S 200 AH QBRI 7 B0 TR, P
KB I AR 206 A AT HE S H o 8T S NS E 2 a5 IR A RE 77 58 245 B n] UL 2002 4F 1
H 30 HIRAZBIAR&E0N A 3B & U RS F 774 (AUTOMATIC SPEECH RECOGNITION SYSTEM
AND METHOD) ” [ 25 [E & F] i 5 10/058, 730, 1% HiEAE 2003 45 7 H 31 H#E A F NEH
LRI AFS 2003/0144844, HAF AR LI I A I A SO . TS &1 0
Re 77t —2b 5 BRI L 2012 4 12 A 4 H W06 B bm g “ A8 A 4 38 B ke ) 35 Skl i
R A 59 EeE (USING A PHYSICAL PHENOMENON DETECTOR TO CONTROL OPERATION OF A
SPEECH RECOGNITION ENGINE) ” §92& [H 5|5 8, 326, 636. % LR AHNELLAE T H
P17 RIFAA S

[0044]  mIFE{L S ARG E, A& P NS, 15, SRR AL AR B L
s, [FIRE, TR O A E L W, BOoRE AR B, R NMERE s, T E
A28 200 A EAE— P EE DM B AL S, HECE SRR S AU (B0, md SCARRE ) 5E
MBS (Han, Wt EoR4s ) EI0ES IRAIES R, e AN 28 B O A4 By 2
A, IR TR SR d, HARFEE 2 droR i, DUBF G SR A 2 1H 1Y R 3 .
[0045]  EER 218 W] (A P TH AT 3 E 200 A SBEpR e 7. WY 218 AT ERE TCERER(E
eI, i, R PR ER T 78 H H b B EE b A S BRE T RE A 2R HR, 1E , B B R R N3
FEH I AZ T (AC) FEUR . 7E—SEsTi i) v, FUR 218 H5 H mT IS 1) T AT 505 31 D 48 78
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TR 100 (B, Fl g Bt a0 E 20 YR 218 & iR ARERESE ) o AT —YESEEs T,
/b BT IR T R R I Dh 2K, DhE3RE I+ R S 100 e PRk 5 HBEH — 1Pl
AR, B, A P E A E 200 FREAFEEE, IBATHEEEF RS0 100 7] 5 N4
RS 206 JRib H AT S AP . A oA 2 200 fEAH b d 77, IBA Th K& H F
F 4 100 Ak BeVERE 5 A A {5 FH £ LR 206, 1 AR .

[0046]  IWAEEEBIRE 3, 7n i T Ut B PEBIATRE P 300, Hop Dh R -F R 4 100 A A #
EREMEHL IS A DLAREE S0 N o A B PR IAT F2 1 300 Ao S e FH R n AR A K S Hh Ak
RS RAN / B ThZVERERT, UL HEEAT R F 300 fRFRALFERT / BRIHRIEHFE R .

(00471 VL IEBIATFER 300 nf7EHE 302 ZbH4H, BUAT, S A5 A HR 208 1 W5 AN o
YEHE 304 4b, &S0 NS 208 RS ST N o 7EHE 306 A, B i) 5 g N Al 4 10 S 3
AFERR S P 104, 7EHE 308 &b, & ST ML HE 106 W 6 5 & ki A W Be =K T2 &3 2
Be B ACTEIME ( DASAT G, 35 5056 N\ 1 B8 B KT 28 /0 22 75 78 IR R i TR N 3 RE Bk
EEIE ) - W0 R A A T BE S K IR AN R Be O B, A 7EHE 310 v, 25 S AR
He 208 AT 4k g NI S A ON , BLE BRI S S B N o k.

[0048] IR [EFUHE 308, {1 R 3 FUF M AL 106 52 35 Flk N\ 1 5 &K T 2 8, A LE
HE 312 &b, Dy HEEER 120 0] 5 S S fr B 108 ( 83, S At JUA e 106 7] B 245
FHEE S RO 108, H HLAEHEE FoRIAE T, Dha2 B A 120 o ml 482 ) o 7EHE 314 4b, &
BRI 108 T B 58 i S B ATAE T FTERAS 1 S A, AR BSOS T8 1 Frig
W IHEAE S AT 108 #EIE T AT T (BURTTREEAET ) S8k, IBATEHE
316 &b, Dy A PR 120 AI{EH S S ROIIAR B 108, £EHE 310 H, 404 A HL 208 [ S5
AJ kg i IS S N, B R R B — S A N k.

[0049] &[0 BHE 314, IR TE ZF ISR 108 B 52 & i N AL 518, IR ALEHE 318 4b, T
ZAETEREEL 120 7] J5 ANE S AL EE 110 W ERrA, 7EHE 320 &b, & AL FE A 110 7T H)
STEMRE R BT IE S RS & A FEALE 110 #f 2 el = AFAE THE S (BAT]
BEATAETES ), IRAEME 322 Ab, B ALFERBEE 110 vl . iESFIEE S 108 tha]
TEHE 316 Zb¥itE o 7EHE 310 v, 55050 N\ 25 B 208 B J5 nT 2k sl 1 5 A N, B3 B3]
B = L TN S A

[0050] iR [M FHE 320, W R AR — L sLhE ], B AL IR 110 #f S M e FAFAE T
o, AR AR T 401, 7EAE 324 v, B AL FEAREL 110 fE3% M i 52 W5 A2 5 S5 e A AR SR
(A, P S UL R R RE 72 ), AR T BSOS T L BrigiR . i RAE S A SR E
AHSCHR, IR AZEME 322 Ab, 1535 AbFEAE S 110 7] gl o B il 108 th ] 7EAE 316 4b
W5 o 7EHE 310 b, 5% N2 B 208 [ J5 7T 4k a2 15 -5 And N, H 2B 5 — & g
ANALE . WRE S 55w A ICER, 34 U B MRS AT TR 300 AT EAT BIHE 326, 78 HAth s
JHEB L HE 324 R g A2, FE HL I N T35 S AL FEAEER 110 T M iE 7 /770 T35 & w0, Ul I M
BIATRESF 300 7] B2 MAHE 320 BEAT IHE 326,

[0051]  7EAHE 326 4b, THEE FRELHL 120 7] jg F N A AL ERAR SR 112, B 82 A AL PR A5 T sk
i 2 B BE S IR 5 S A E 216, 7EHE 328 4b, ThE8 IAsith 120 vl 5 A W 4% 422 11 48k
B 206, P2KHE AEEE 206 #705 F 2 5, IR BT B2 ZE PP 104 1Y) & S A\ ] 8 HH IR 5%
$ AL 206 3@ Ih L BEAT AR . £ SeSRER T, R B AR B 206 YR B, B IS $E1S
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4 A N DA P AN AR 208 BLEEHR L3I S A AR ER AR 112 A1/ BN 45 42 T BB 206, DA
M TR fE v Sae B A, 78 HAh ST vh , 7045 & S N L 31 I 2 452 11 Bk 206
DASEIE I /4% 410 fR46 R mAE T S B 2/, S A A E 108 S A FE AR 110 DA S
AN IEREE 112 i — B4 FA AT B & S N HEAT Ab 2 .

[0052]  ZER R —sese it ) b, ShEE 1 2240 100 25435, B DI FE 5525 Bk [9] nk
MR A7 AE T 35— S AU A BN, DMEAERNE 5 K& AU A T 1R 0. Smie vt &4
B PO B ) H A, B R4 HR Iz AR 206 BRI BIME I F6 4, HB A 4§
AL 206 DL R 2 B 240 100 19— ER S M AT = H .

[0053] H T IEREH T RS 100 1) VF 2 #3AE nl A oM 2286 2 m AR e a0 2, Ik, 42 10
AP AT R 300 IR AT R HH IR 22 . 7B SR, IIREFEF RS 100 [FF e ]
PRI, T S8 Bk 2 A B R R S . B, 7EHE 314 &b, 35S I iR 108
Al EE IR AT S, BCE TEAE 320 4L, B S AL FEAEEL 110 nlE5 R Hh i 2 i A 5 M iR
7, BRAEHE 324 &b, SR H I B B T R . DhEE R 240 100 B4 2 6] [ (3 i 5 )
B AN AE SCEGAE ] A A FH S iR R . A SCH IR Y & R R AE B S S, A0 th A A
1) 38 R BB S AT BE » W1 B, ZEHE 314 4b, 38 S5 46 A B AT 16 52 18 5 A7 T S SN
tHo SR, S AR 110 BT R Ay ) AL SR B8 710 mT DB S A I AR R 108 B v A i
FEE, © A5 S2PR B AN A TR . I, RS A FR AR (10 RIS S S A AR
108 $ 5 H T8 W8 S AT T S A N TR 1 o SRR, DAE M R it ik . [FIAEHK, a0
R S E GEANE T IR RS 28 420) G5 &S IR EE 7, A Fe v H 3 B r B
B A P R AR S B P AR 200, BRI & AL BRI 110 I RE & e
AFAEMe R~ Rk, AT e M 2 A7 AE TS P e AR 110 199 20 (B 7T LA
=1, DAE DA SRRk . thAh, RTERAE A P 32 01, i AR P T & — D ERE A R
B SR D 45, IR SCHEAT T B 5 3 — 2Dk .

[0054] 7B HARIE SR, B SR TR0 “ IR 4R 7, MRS HF RS 100 B A #E S
FHAN / B2 DS 206 ANk ia A, BIME A - D2 vl e i =B 2 otk . 3, 7EA1E 314
AL, V8 F RS I REEL 108 AT A R HUEf SE AN AT RS, B 7EHE 320 &b, 53 AL FEELH 110 74
R e S AN S R T, BAEAE 324 4b, s iR U s E S A E T H Y . T BERTRIRE
Al BETE, DHZEE A RS0 100 A] 8 HA G BRE 220, 49 a0, 7EAIE 314,320 il / B 324 1, [#K
W BEIT R 5 BAE ) gk PR, BRI — N iRk, w ERrk, —H3R
15—k 2 A R, BE T A3 — DR, s AT RS AR e hAh, WA R R FE P 2
H, A4 H 7 A] B — AN B N B R e Y A, 2R SRR T 8] 5 s — b ik .

[0055]  fE—dBszfEd b, I RAEHE 314,320 T 324 th [ E—HEALZRTS S 2SS R, IE4JEAE
BT e A 2 A . 4 s SR e iR 7 AR HE 320 AR A UL Y, R4 05 & Ab PR AR B
110 A]AEHE 322 bW s FT, ADE S Mk B 108 AIAREF 5 o Ak, 46— Lo sk Jy 22 v, mf
I B EeHE , 7E—EL ST ] T, EAE 314 BY 320 AbiE R BB B SR i — A2 A BE S
HIMERE B . 0 an, SN SR AEHE 320 Ak, 753 AL FERER 110 FF 5 52 Hhifh 72 WAl 7 A7 A TE
o, HS4 B AT RE I 300 R EL B2 Bk EIHE 326

[0056] bk, 7E— s H] v, F P oSS E 200 W5 AR EC B AL PR BT 202 AT
HaE S A5 2. BT b2 B s B T2 FEm] g e &, R, ma i B 5
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ARERRLHE 110 85 F P © 24 Ui Ml 7, Ab 38 55 7T 202 W] R SEE H 3hiE S 51 R

B

(00571  FWAEZZE [ 4A. Bl 4B A 4C, Ui I PEFRET 400 HhoR 1 oA s S TR AUIRSS BUoR
B PEERE . PR 400 IAEEHT T 401 s EPR R A TR E 200 %% 410 55 SR AR
%A% 420 s VLR P AT 4 430,

[0058] 2% 410 A LAZATAT A 2k M55 o M s B A0 5. e4h, %t 410 AT LLZE DA
(3 N =38 A I e 5 BN S 5T < SN LY== Y G R O 1 s e o T e = R i = B G R B 2 A S E
AN G LR BB R R P B 3 (T ART LA S R 108 {5 P 2 3EA T 8 M5 1 Ui R 3, 9 HL A
I, T FEAEA S B PR H A

[0059] & IR AR 5528 420 105 7] DUE G g im  M4% 410 ST S v EAE s . /8
—Ee g v, TR IR A RS A 420 SR — D ELE DRSS ST AR A, (H A SE e T
A EREEMY . B IR B IRSSAY 420 AT RERENG I 4% 410 WH it A . 200 BV E Andn
N Ik Bt N\ ] F 22 b7 U3 T AL R, B Tl S R B IR 55 2% 420 Mscie /730, 7B
SETER v S R R S5 A 420 ALFE A S UHEAEE 200 U S AR AT AL AT
7E (4, 38 A% 2 50 A\ 5 Ml T 1 AR RUAE Eh ), IF R MBS B H i S E
200, EE IR AR S52% 420 18 T] FECE KA ELEN I U 1E N S8 B E R e 28 5] i HH mie i 19 HH
F1 401,

[0060] & IR AIAR S 420 AT &b ER A b 572 200 BRI R A N, DAAR 455 i
N RHf B S IR R Es . ], & S A\ n]E A T A Ge R SR AL W D Sk 0 I EE
SEROCA S s B G A T8 & U N i s . W88 R IR S5 4% 420 mldE I 4%
410 B IR B E RAER R P B8 2000 T4 A0 RaB 3 Hn S H 1 — 5 BT
WT 2012 4F 2 H 14 HaAR pdsah “ A T o83 B ML E1E S 1B R St (Hosted voice
recognition system for wireless devices) "HZEEELF]S 8, 117, 268, ZEFHIAFH N
AU CHI BT AR

[0061]  EEIRHIME S 4120 Al 58P FAT 2 430 At BGR FEE 5 . BdE BT 48 430 7] sE
IAVL I A IR A 2% A & TG Ay, B/ BOE S U ARSS 2% 420 A A7 B AL AT HoAt 28
B AEBER T AT SR AT AR o 75 AN M B A A FF B S B A0 Y8 B & L R, B A7 il 48 430
] DU ARSI O ) o A0 B ES 73 [X Z2 DFEE E . Moo, 78— S8 s v, 208 B 47
7 430 7 S T A 2% (1) FL A RS -

[0062]  H¥nEA748 430 Ml EFE—PDELZAMaiE F A . AE— Lo ST vh , MR A A
FITF P 401, AR AR SRR A, BUS3) P o SR8 200 0 2 10 M i 5 1 & 0 N 2
Ja s v TR R 552 PTG 5 A N S 20 B AT A 430 T A fi B R R 1Y RS AT B
T SR A AN AR AL T ORI Y, T 2008 IR A AR 55 2% 420 TIE MpR T e DAL B A
FUFEREE 200, TR AR E 200 7] 3RS G & TR IR S5 2% 420 A T8 19 HAth & A%
Ao

[0063]  HPEE F4% 430 b7 G5 H T ESE RN — PN A 2/ BOESEA., X
LA R n] A FE AT, IR B AR, AT THA 01 EHTHPIMERE
200 A1/ BG5S R IR S5 B8 420 SCE E S RN B T R AR . R T
WS AR S S A H A S BT WL 2012 5F 8 H 16 HIEAZHIARE Ny A5 08 5 B
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{489 (DISCRIMINATIVE LANGUAGE MODEL PRUNING) ” [{J2E[E & R HiE S 13/587, 799, LA A
2012 4F 8 H 22 HIRAZ WPy “ To Wi B 7 74 B4 2% (UNSUPERVISED ACOUSTIC MODEL
TRAINING) ” ()25 H &M HiE 5 13/592, 157, XPDHIER A NAE ST LS K7 %
FENo

[0064]  EudmFTAT 28 430 AT AL S B , 2 A e BB TR0 AR 45 28 420 Bl Sk
AHEAREE. EEIRANRSS 420 A7 5] & % A H B 5 RS &, B 0E S P aE
), FF H AR A LSS SIS B A7 2% 430 P R . B IR AR 45 2% 420 BE S RTE
TERER 410 KA 5o RO i 8 REACFR ma N BB A P v B 200, BiE I AA A 430
3 ] A, AR AR

[0065] WA RE, IR iR 3E B AR AT, i LRI 400 [ S2HE 61 7] LASK Af AN 45 42
BHo Wb, B EHF AR S FHE WA DA E 400 FEFreHLR . 5, 55 IR0 kS
5 420 M) RN NP IS A v SR8 B, B AT L4y R SN AR SC B B BE Y 22 N 3R iR
8% IhAh, F P TS E 200 AR ES IR BIRSS 28 420 (19— Leml BT A 5 S IR B Dh Bk .
[0066]  S4b, RiyERD, fE— st g, A P A E 200 1/ B0 & IR AR 558 420 A]
HH SEEAEFEE T MR i — Bl N ENLBAT . FEE RIS A — DB R
Ao B AR T B VR, B o S PR n RS o S B L ER A B/ B e E . FTE
IR AT ST E IR . FOE TR IR — A a2 A B E nT a5 E AT oh 3
BT R4 100,

[00671  EAkZHEE 4A, o) B 7 Al EE A MR 7 59 UL P ME R . AP 401 T 88U H M iR
502, F/ RS E 200 n AR Re A A P ES IS AIE N (D), IF LR EMAIE 7 402 f7
ETEET @), KR ESCHXTTE 3 irigid . HFAGm A G A S AR, 1|
T B B A 5 g 5, B AL R 112 A0 Pt B B 200 (1900 2845 L B 206 T
#E A (3, I B Ak A s P ZE 410 A5 BEE IR ARS8 420 (4) o wEE HAIRSS 2
420 AT HFIAMER AT TS 8 AT (5) , IF H Al it k4% 410 e edm Bl P i E3EE
200 (6) .

[0068]  IRELEE 4B, M T He Ok B8 3 IR A IR SS 25 420 (MRl <~ (R A, F P oh 53
B 200 ATARERIS E AN (), Bl B B A K b 0L 25 5 3 i ik 55 2% 420 DAR T 4b
TR, 4501, FRAS 5 A N AL B A G A A i) 404, AT HE SRR S5 2% 420 4bFE. BR
L RIS AU N n] A S A IR B RS BE 420 BESRIE A (fln, AT e R b B
B 112 AT S SCFANE S B R A )« FH P HHEAEE 200 nlaE o 4% 410 & 41
AL ENE S R RS54y 420 (8) o AT Hh, 7 AR i 5 WU 5 SR 0E B DR 0 2 A 1 DR ]
FFA] B2 e B 5 N A IR 55 3% 420, R, @5 IR A AR 55 88 420 AT A2 Rl g 21, Bk 25 28 HL ik
FH T8 FH AL PR 112 S2iE s S0 B R o 3555 R B SS 28 420 7] I BI85 4k A b A, 2
KIE S (9, 3 HREAERE T IRAE R 10) . #ln, S0 a B e 5iE S i A oE
B AL 1 A V) AR BEACEE i 2, BT A AR SR AU RO 45 B . X BB 5 R 0 &5 B Tt ) 4%
410 MEE A AR 45 28 420 L4 B H P iHE 25 E 200 (1) o ma s TRzUc 28 8L, o b H A
He 112 afE AR S (Blhn, 3 SCARBES ) SRS (B, B A P i E R E
200 B nds ) SREMEER (12).

[0069]1  TWAEZ %K AC, H it A48 E 200 Al 4ka23R 25 8 N (13) , Bk 35 850 oK
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FROLBIES IR AR 48 420 DU T4 X . AP vH 5258 200 RlIEIE L8 410 H & S A%
FENEE A RSS2 420 (14) o« WE& IRBIR S8 7T IR A & A A\ P a5 T AE S (15) .
e 2T R ] HE R, 1 TR IR SS 8 420 AT E HL P 401 AFEXE HL P o H2R E 200 LT,
IF HAZ IR RE 5 B85 IR0 (16) o #lan, A 401 A7 Ui IR AS BT 45 M Ay 2 B & 1)
(1715, 1 NS 1Al G B SRR S5 4060 185 U AR 2588 420 thn] o9 HriE 5 10 A gnRE
B S VAR BOE WS, DA ZE S AR R A P U AR 200, IF HAS N AL TR BB
HAEE R,

[0070]1  Hofth 2R {5 A AR AT VB 0 DU IR 558 420 158 1P AT s . B3
BB IR RS 25 420 nI 1 E I S AN A SIS & R T ECR) H A5 18 m A
F AR E 200 BRI — DNEE AN SN B IR S5 8% 420 A IR R 45 R
ARG K, B S RA RAE I . Ak, S A N AT LA TG R AR IR, TR AR =
aPGER 401 IEFERY . WS E S IR A AR S5 A 420 K I B PRAR T, HE4E 3 IR A RSS2 420
A I F AR A BATIBE S RSB sk, B & IR B IR S52% 420 AT#E 2 A7 401 278 T
P B2 E 200 (P CBan, 3@ xt B 2 o B2 200 3R1F 1 24 & S0 N AT BT
NER) o WRERBH )T 401 P EE 2 FE (IrdRME R DU AT — T 2=
F1A01) , A4 G LA AR 45 8% 420 nTafsE A P tH AR B 200 3RAS AT ArT 3 Ada N\ A K A] RE
M AL BB IR A .

(00711  ma s T HH )™ 401 [iE& HEA R [ A tH A5 B 200 (B T BB AT AT AR
» BB AN N BHAT B S BOWE S 1R ) L B 5 A AR 55-8F 420 lIE LM 2% 410 J545 H 48 4L 5
BN EERE 200 (07) o W N T HUC B F 54, B P oE 526 B 200 AT 45 9 & SRR
206 U ST 1 R4 100 — DB D (18) , i W AL FE B 112, 355 Ab PR A
He 110 FT/ BOE SRR S 108, Hofth 645t al {2 v R I IR 55 2% 420 J515 H 8 1L 5
B PSSR E 200, B0, R FIB]E] A, GGE S IR HIRSS 2 420 B MR IR RAAAE T
TEIRA (1) AL RN & i A i, 84005 & U IR 2528 420 D i5r H #5 S Asa 2 H - ik
A 200, T, B IR AR S5 A8 420 ATEAE AN BN P S E 200 BRI RS
W E AN, Ol X T AR R &, JF 5T R 5 s AR B A AR E 200,
A e HAR AR, H T e A mn B i - o B L 200,

[0072]  FEvRGR A1 3] ] 4A, 76 BRI 0 2 0 S e i = (O BE T S A AN 2 0, -l P iH R 3R
200 n] J5 A W2 T 7 R G0 100 FRES AT 45 12 O BLER 206, FF HURE 53 S A A% 5 208 3R
ARS8 4200 ARSCHFOR B FIRBIVERBMERE T A CUEE .

[0073]1 P 4A. & 4B A1 4C on B R B PR FUd B P B Y. A SodboR B ol ik
PR AT 25— B A IRAS, B PIEINAZMRPIRES o 78— DR B SL i) v, AR %E
TR AR 55 28 420 4 9 Ho AR s 3 TR 45 R 23 A N 2 /1, B P T8 200 EF5 AE &
AR 45 25 420 FRAGMeEE 68 A . Bhal, 7045 B 4t A 206 F1 / BIh R 7 R
2100 [ — A A EB A s A AL EEAR B 112018 & A EAS R 110 BE S48 AR L 108
Z AT, P B E 200 ERRIFRAEMIES . FL L, REE T /25 100 7] (B &500E
M 106) #5E, B MH P 2E 200 CIR1F R/ E BE = /AKCE A I & i N 2
o, ek TR EERFE. B, AP ERE 200 °] CGEIDE SRR 108) 1
E, B MFIFESIE TSI LG, o2& T &/ BER EE. T s caid %
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T BMERT R &, ThERAEEF RS 100 AT 258 AR 206 12 4, 3F s AR 1 —A4
a2, b scHE TR 3 Bk

[0074]  UbAh, ThEAEHE-F RS0 100 A]ACE S 7 401 85 Ul R ARIR 5=, SR A K4
AT 1 3 Fros R el =10 77 50 I SRRIR A Dh RS R 4 100 53031 (440,
BB AL AR 110 R 3 ) , HRA 25 B2 AR B 206 F1 / B R 1 R4 100 17— 3K
2RI . FREHL, ISR A P AR E 200 5 H A 938 EiES IRAEE 1, I8
2 i N TS U B AR IR 7, e AT T AT 4 A

[00751 K5 #4458 i B 382 101 500, Hom] B A P 53 E 200 3240 TE H oh e 18
F R4 100 FH 7 oHE A E 200 FERIE. /A DSSpi®)dr, B PR O 212k H P 2
1500 AbRFH 3, F45 H AR AL 2 DhE A 1 R 4 100,

[0076]1  feE /K T BME G/ 502 m] {45 H /7 e g fh w2 B e = /K T, 7B iR fE s &= K T,
JE SR I B E 108 RERY S H, Tk 3 SR HE 308 Fiom. I, s B P v A 35 200 &b T4
Sof W 2 PR BB, B SR A 200 1EAELR S AR AR B 106§ E KR 28 KB
IR, B4R P 401 T B Ay SRR R S AL FR AR 108 # A A AL I sE = AT IME . 0
A 401 20T A 22 30 BRI, B3 A SR 2 v R R 200 IEFE& I HE Y K= R, T
2 401 AT BE 2 A5 SR FR(EAE S K I AEEE 108 B4 s A BT Ab i g & ACP R . i FrkR,
RE S 7K BRI AR AT % 2T 5 5 B 55 R R S R AR 5 5 i N A 2 11 A 1) {1 o
[0077]1  OCE8 ¥ (5 WA JnfF 504 nl{F 13 H /7 BR 0548 2 BRIE o 50, 70z S E o 8, B
ANERAREL 110 65 R TAAAE . [FREH, 25 R B A5 BB o nl {45 P BEe 45 2 I 9
B TEZBE A 20, 15 & A FE AR 110 6 5E F P vl oRsd . 7E— PSSl b, ma BT i
AR 110 TR A0 AR T ()30, TS AL PR AR 110 85 35 2 BB -8, B 43 B0t v
TEE P ESREE TP REME ), B AL ERBER 112 FOp 258 M 206 ¥ 8 H . 725 —
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DOCKET NO.: N0484.71090US04
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: William F. Ganong

Application No.: 15/238,238

Confirmation No.: 5864

Filed: August 16, 2016

For: METHODS AND APPARATUS FOR DETECTING A
VOICE COMMAND

Examiner: Huy C. 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 § 1.6(a)(4), on the 5" day of

October, 2017.

Electronic Signature: /Trish McDonald/

MAIL STOP AMENDMENT
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

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 $180.00 covering the fee set forth in
37C.FR.§ 1.17(p).

5675651.1
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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.

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 | Type(s) of Communication Docket No.
CN 201480013903.1 07-28-2017 Office Action N0484.71090CN00

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.

5675651.1
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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.

Respectfully submitted,

By:  /Thomas S. Chlebeck/
Thomas S. Chlebeck, Reg. No. 70,616
Wolf, Greenfield & Sacks, P.C.
600 Atlantic Avenue
Boston, Massachusetts 02210-2206
Telephone: (617) 646-8000
Docket No.: N0484.71090US04
Date: 2017-10-05
xNDDx
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Description
BACKGROUND

[0001] Computing devices may include speech recog-
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-
er set of values being suitable for speech recognition.

SUMMARY

[0002] The subject matter claimed herein is defined in
the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[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-
stood by reference to the following detailed description
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. 3is 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.
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DETAILED DESCRIPTION

[0004] In some current approaches to speech recog-
nition, speech recognition capabilities are allocated
among one or more computing devices in a distributed
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-
ond 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
device. In other current approaches, the first computing
device may be configured to capture audio inputand tran-
scribe the audio input on its own.

[0005] Inthese and other current approaches, the first
computing device may be configured to remain in a per-
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
hardware used to implement its own speech recognition
capabilities. One drawback of these approaches, among
others, is that the first computing device may consume
unacceptable amounts of energy to maintain the persist-
ently active state. Such energy demands may prove es-
pecially problematic for mobile computing devices that
rely on battery power. Still other problems are presentin
current approaches.

[0006] Accordingly, aspects of the present disclosure
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.
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
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
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-
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
management subsystem may cause transmission of the
audio inputto a speech recognition server for processing.
[0007] The power management subsystem may itself
include one or more selectively activated modules. In
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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 thatincludes 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
a module of the power management subsystem. In some
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 power managementsubsystem
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-
ing to a likelihood that a keyword is presentin the speech;
and other values. The module may communicate the one
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 moduie 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-
puting device. While the audio detection module may per-
sistently monitor for audio input, the remaining compo-
nents of the power management subsystem may remain
in a low-power, inactive state until activated (either by

10

15

20

25

30

35

40

45

50

55

Petitioner Exhibit 1004, Page 214 of 1052

the power management module or by adifferent module).
If the audio detection module determines that an audio
input meets a threshoid energy level or volume, a speech
detection module may be activated to determine whether
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
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
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
describedin"IntelligentAutomated Assistant,” whichwas
filed on January 10, 2011 and published as U.S. Publi-
cation No. 2012/0016678 on January 19, 2012. The se-
lectively activated network interface module may also be
activated as discussed above, and the audio input may
be transmitted to a remote computing device for process-
ing. Thisexample implementationis discussed in greater
detail below with respect to FIG. 3. Alternately, the power
management subsystem may, responsive to detecting
the wakeword, activate a processing unitthatimplements
any on-device speechrecognition capabilities of the com-
puting device.

[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
may further improve the energy efficiency of the comput-
ing device by selectively activating one or more of its own
modules. While such implementations are particularly
advantageous for computing devices that rely on battery
power, all computing devices for which power manage-
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
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 110; an application processing mod-
ule 112; and a power management module 120. The
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
may likewise be in communication with audio detection
module 106; the speech detection module 108; the
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
input module 208 is discussed in further detail 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 may be 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
capacities. A memory buffer of the memory buffer module
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
activated, such as the speech detection module 108; the
speech processing module 110; the application process-
ing module 112; and/or the network interface module
206, the audio input may be stored to a software memory
buffer of relatively larger capacity. In some embodiments,
the memory buffer module 104 inciudes a ring buffer, in
which audio input may be recorded and overwritten in
the order thatitis obtained by the audio inputmodule 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
to FIG. 3. In some embodiments, the audio detection
module 106 is further configured to determine that the
audio input has an energy level satisfying a threshold for
at least a threshold duration of time. In such embodi-
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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-
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
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
level threshold (and optionally to the threshold duration)
to determine whether to activate the speech detection
module 108. In ancther alternative, the audio detection
module 106 may communicate directly with the speech
detection module 108 to activate it. Optionally, the power
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 tc the audio detection module 106 de-
termining that the audio input has an energy level satis-
fying a threshold.

[0017] The speechdetection module 108 may process
audio inputto determine whether the audio inputincludes
speech. In some embodiments, the speech detection
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
includes speech. In some embodiments, the speech de-
tection module 108 applies voice activity detection (VAD)
techniques. Such techniqgues 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 inputin
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-
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
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.
[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,
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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 speechdetection 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-
ingmodule 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 tothe 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 110 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] Thespeech 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,
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
speech. If the score satisfies a threshold, the speech
processing module 110 may determine that the keyword
is present in the speech. However, if the score does not
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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
present in the speech to the power management module
120. If the keyword is present in the speech and the key-
word is awakeword, the power management module 120
may activate application processing module 112 and the
network interface module 206 (alternately, the speech
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 110 and the speech detection module
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
206 or deactivate the speech processing module 110 and
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.
[0025] The application processing module 112 may in-
clude a microprocessor configured to implement a
speech reccgnition application provided with a comput-
ing device in which the power management subsystem
is included. The speech recognition application may in-
clude 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.,
by compressing the speech) for transmission over a net-
work to a remote computing device, such as a speech
recognition server.

[0026] Insomeembodiments, the application process-
ing module 112 includes a dedicated microprocessor for
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
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
interface module 206 may transmit the received audio
input recorded to the memory buffer module 104 over a
network to aremote 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-
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plication pracessing 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, orin 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,
asdiscussed further below withrespectto FIG. 2. Further,
one or mare 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-
ule 208; the power management subsystem 100 as
shown in FIG. 1; and an audio input module 208, all of
which may communicate with one another by way of a
communication bus. The user computing device 200 may
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 208; 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 210 to 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 1086; the speech detection module 108; the
speech processing module 110; 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, and/or other persistent or non-transitory com puter-
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
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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
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
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
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
dictation application; a messaging application; an intelli-
gent agent application frontend; or any other application
that may advantageously use speechrecognitionresults.
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
inthe art. In some embodiments, the non-transitory com-
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
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.
13/587,799, entitled "DISCRIMINATIVE LANGUAGE
MODEL PRUNING," filed on August 16, 2012; and in
U.S. Patent App. No. 13/592,157, entitied "UNSUPER-
VISED ACOUSTIC MODEL TRAINING," filed on August
22,2012,

[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 withrespect to FIG: 4A, FiG. 4B, and FIG. 4C.
The processing unit 202 and the power management
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
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
thatanaudio inputincludes awakeword. 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-
vated network interface module 206 in response to re-
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.

[0038] The audio input module 208 may include an au-
dio input device, such as a microphcne or array of mi-
crophones, whether analog or digital. The microphone
or array of micraphones may be implemented as a direc-
tional microphone or directional array of microphones. In
some embodiments, the audio input module 208 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-
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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
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
one embodiment, the additional input device includes a
light sensar 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
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
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-
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 OPERATION OF A
SPEECH RECOGNITION ENGINE," which issued on
December 4, 2012.

[0038] Still further input devices may be provided,
which may include user input devices such as mice, key-
boards, touchscreens, keypads, etc. Likewise, output de-
vices such as displays, speakers, headphones, etc. may
be provided. In a particular example, one or mare 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
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.

[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 orrecharge-
able battery or battery pack; or may include a wired power
supply, such as an alternating current (AC) power supply
configuredto be plugged into an electrical outlet. In some
embodiments, the power supply 218 communicates the
level of power thal it can supply to the power manage-
ment subsystem 100 (e.g., a percentage of battery life
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



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 itin 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 nowto FIG. 3, anillustrative 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 3086, 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 tlock 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 ancther 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 110
may determine whether a wakeword is present in the
speech at block 320. If the speech processing module
110 determines that the wakeword is not present in the
speech (or not likely to be present in the speech), the
speech processing module 110 may be deactivated at
block 322. The speech detection module 108 may also
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be deactivated at block 316. The audio input device 208
may then continue to monitor for audio inputin block 310
until another audio input is received.

[0044] Returningto block 320, ifin some embodiments,
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
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
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 ilius-
trative routine 300 may proceed to block 326. In other
embodiments, block 324 may be omitted, and the illus-
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
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
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
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-
ule 110, and application processing module 112 process
the audio input before providing it to 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
management subsystem 100 waits untilthe 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,
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-
agement subsystem 100 may generate probabilistic rath-
er than exact determinations, errors may occur during
the illustrative routine 300. In some instances, a particular
module of the power management subsystem 100 may
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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 biock 324. Adaptive thresholding
and cross-validation among the modules of the power
management subsystem 100 may be advantageously
used toreduce 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 presentin
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 110
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] In 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 2086 is nat 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. Toreduce 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, asfurtherdescribed
below with respect to FIG. 5.
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[0049] [nsome 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 notrecognized at block 320, the speech process-
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
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

[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
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. 4B, and
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 410; a speech recognition server 420; and a data
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-
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-
scribed in more detail herein.

[00563] 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
server computing devices, though otherimpiementations
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
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
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 recoghnition results from
the audio input. For example, the audio input may include
aspoken queryfor anintelligent 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 resuits
over the network 410 to the user computing device 200.
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
disclosure of which is hereby incorporated by reference
in its entirety.

[0055] The speech recognition server 420 may be in
communication either locally or remotely with a datastore
430. The data store 430 may be embodied in hard disk
drives, solid state memories, and/or any other type of
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 maodel is specific to a user 401, white in other em-
bodiments, the Upan receiving an audio inputdetermined
by the user computing device 200 to include awakeword,
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 modeis. 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 "DISCRIMINATIVE
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 datastore 430 may further include data that
isresponsiveto a query contained in audio input received
by the speech recognition server 420. The speech rec-
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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
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
the network 410. Stili further data may be included in the
data store 430.

[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 bereorganized inthe 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
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
recoghnition server 420.

[0060] Additionally, it should be noted thatin some em-
bodiments, the user computing device 200 and/or speech
recoghnition server 420 may be executed by one more
virtual machines implemented in a hosted computing en-
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
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 specificreference toFIG.4A, anillustrative
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 wakeward 402 is present in the speech (2), sub-
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
device 200 may be activated (3) and the audio inputtrans-
mitted (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 tothe user computing
device 200 over the network 410.

[0062] Turningnow to FIG. 4B, responsive toreceiving
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
speech recognition server 420 for processing. For exam-
ple, the obtained audio input may include an intelligent
agentquery 404 for processing by the speech recognition
server 420. Alternately, the obtained audio input may in-
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clude speechto be transcribed by the speech recognition
server 420 (e.g., for use with adictation, 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 resuits (10) therefrom. The speech
recognition results may include, for example, a transcrip-
tion of the speech, an intelligent agentresponse to aque-
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-
mat{e.qg., via adisplay of the user computing device 200).
[0063] With reference now to FIG. 4C, the user com-
puting device 200 may continue to obtain audio input (13)
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
recognition server 420. The speech recognition server
may recognize any speech (15) included in the audio
input. Responsive torecognizing the speech, the speech
recognition server 420 may determine that the user 401
is no longer speaking to the user computing device 200
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
the speech is not directed to the user computing device
200 and shouid 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. Ifthe speechrecognition server 420 detects
the sleepword, the speech recognition server 420 may
stop performing speech recognition on the audio input.
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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
by the user computing device 200). If 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
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
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-
face module 206 and one or more components of the
power management subsystem 100, such as the appli-
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
thata 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.

[0066] Returning again to FIG. 4A, upon receiving a
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
example operations shown herein may thus repeatthem-
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
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
are to be generated by the speech recognition server
420. Additionally, the user computing device 200 need
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 modute 110),
the netwark interface modute 206 and/or one ar more of
the components of the power management subsystem
100 may be deactivated. Likewise, if the user computing
device 200 includes its own on-device speech recogni-
tion capabilities, they may be deactivated responsive to
the sleepword being detected.

[0069] FIG. 5 depicts an illustrative user interface 500
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 caomputing
device 200 is experiencing a significant number of false
negatives, the user 401 may wish to decrease the energy
levelthreshold atwhich 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-
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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
the network interface module 206 are activated respon-
sive to the speech processing module 110 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
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
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
wakeword with at least the threshold score and deter-
mining that the wakeword is associated with the user 401
with at least the threshald score. Other threshold ele-
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 100C. 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 ane
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
more components of the power management subsystem
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
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-
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
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
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-
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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
the wakeword, the user computing device 200 may trans-
mit one or more audio inputs obtained subsequentto 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 corresponding 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 user401 is indeed the speak-
er of the wakeword. If the user 401 does not require
speaker identification, however, neither the speech
pracessing module 110 nor the speech recognition serv-
er 420 need identify the speaker.

[0075] The userinterface 500 may alsa 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
whetheraudio inputs are routed to the speech recognition
server 420 for processing into speechrecognition results.
The on-device recagnition 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 user401. 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-
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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-
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 wakeward
or sleepword may also be provided by the user interface
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-
word isto producefalse positive or false negative. Further
information regarding suggesting keywords may be
found in U.S. Patent App. No. 13/670,316, entitled
"WAKE WORD EVALUATICN," which was filed on No-
vember 6, 2012.

[0077] Various aspects of the present disclosure have
been discussed as hardware implementations for illus-
trative purposes. However, asdiscussed above, the pow-
er management subsystem 100 may be partially orwholly
implemented by the processing unit 202. For example,
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. In a particular,
non-limiting example, the functionality of the speech
processing module 110, the application processing mod-
ule 112, and the power management maodule 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
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
(e.g., not all described operations or events are neces-
sary for the practice of the algorithm). Moreover, in certain
embodiments, operations or events can be performed
concurrently, e.g., through muiti-threaded processing, in-
terrupt processing, or multiple processors or processor
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-
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.
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



25 EP 2932 500 B1 26

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
the like, unless specifically stated otherwise, or otherwise
understood within the context as used, is generally in-
tendedto convey that certain embodiments include, while
other embodiments do not include, certain features, el-
ements and/or steps. Thus, such conditional language
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
and/or steps are included or are to be performed in any
particular embodiment. The terms "comprising,” "i

o LIRY

includ-
ing,” "having,” and the like are synonymous and are used
inclusively, in an open-endedfashion, and do not exclude
additional elements, features, acts, operations, and so
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
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, orZ, ora combination thereof. Thus, such conjunc-
tive language is not generally intended to imply that cer-
tain embodiments require at least one of X, at least one
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 as ap-
plied to various embodiments, it can be understood that
various omissions, substitutions, and changesin the form
and details of the devices or algorithms illustrated can
be made without departing from the disclosure. The
claimed subject matter is defined by the appended
claims.

Claims

1. A computer-implemented method of operating a first
computing device (202), the method comprising:

receiving an audio input;

determining one or more values from the audio
input, wherein the one or more values comprise
at least one of:

afirst value indicating an energy level of the
audio input; or

a second value indicating a likelihood that
the audio input comprises speech;

activating a first module (110, 112; 202) of the
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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
awakeword 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
itis 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.

4. 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.

5. The computer-implemented method of any one of
Claims 2 to 4, wherein the processor comprises at
least one of a digital signal processor or a microproc-
essor.

6. The computer-implemented method of any one of
Claims 1to 5, wherein the operation further compris-
es receiving speech recognition results from a sec-
ond computing device.

7. The computer-implemented method of Claim 6 fur-
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
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
values;

the second processor (110,112; 202) configured
to perform an operation, wherein the operation
comprises:

determining that the audio input comprises
awakeword 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 audic input to a second device via the
activated netwark interface module.

The device of Claim 8, wherein the first processor
comprises at least one of a digital signal processor
or a microprocessor.

The device of Claim 8 or Claim 9, further comprising
a memory buffer module configured to store the au-
dio input.

The device of any one of Claims 8 to 10, further com-
prising an audio input module in communication with
the first processor, wherein the audio input module
is configured to obtain the audio input.

The device of any cne of Claims 8 to 11, wherein:

the first value comprises a volume of the audio
input;
the second value comprises a first score; and

determining that the audio input comprises a wake-
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.

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.

The device of Claim 12 or Claim 13, wherein:

the speech detection module is configured to
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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 specitral
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 2 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 secand
score.

Patentanspriiche

Computerimplementiertes Verfahren zum Betreiben
eines ersten Datenverarbeitungsgerates (202), wo-
bei das Verfahren Folgendes aufweist:

Empfangen einer Audioeingabe;

Bestimmen eines aoder mehrerer Werte aus der
Audiceingabe, wobei der eine oder die mehre-
ren Werte mindestens eines der Folgenden auf-
weisen:

einen ersten Wert, der ein Energieniveau
der Audioeingabe angibt; oder

einen zweiten Wert, der eine Wahrschein-
lichkeit, dass die Audiceingabe Sprache
aufweist, angibt;

Aktivieren eines ersten Moduls (110, 112; 202)
des ersten Datenverarbeitungsgerates mindes-
tens teilweise basierend auf dem einen oderden
mehreren Werten;

Durchfihren einer Gperation, durch das erste
Modul, wobeidie 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 Ubertragung von mindes-
tens einem Abschnitt der Audioeingabe an
ein zweites Datenverarbeitungsgerat tber
das aktivierte Netzwerkschnittstellenmo-
dul.



29
Computerimplementiertes Verfahren nach An-
spruch 1, wobei:

das erste Modul einen Prozessor aufweist, der
zwischen einem Zustand geringer Leistung und
einem Zustand hoher Leistung schaltbar ist; und
der Prozessor die Operation nur durchfiihrt,
wenn er sich in dem Zustand hoher Leistung be-
findet.

Computerimplementiertes Verfahren nach An-
spruch 2, wobei das Aktivieren des ersten Moduls
das Schalten des Prozessors aus dem Zustand ge-
ringer Leistung in den Zustand hoher Leistung auf-
weist.

Computerimplementiertes Verfahren nach An-
spruch 2 oder 3, welches ferner das Deaktivieren
des ersten Moduls aufweist, wobei das Deaktivieren
des ersten Moduls das Schalten des Prozessors aus
dem Zustand hoher Leistung in den Zustand gerin-
ger Leistung aufweist.

Computerimplementiertes Verfahren nach einem
der Anspriiche 2 bis 4, wobei der Prozessor mindes-
tens entweder einen digitalen Signalprozessor oder
einen Mikroprozessor aufweist.

Computerimplementiertes Verfahren nach einem
der Anspriiche 1 bis 5, wobei die Operation ferner
das Empfangen von Spracherkennungsergebnis-
sen von einem zweiten Datenverarbeitungsgerat
aufweist.

Computerimplementiertes Verfahren nach An-
spruch 6, welches ferner Folgendes aufweist:

Aktivieren eines zweiten Moduls des ersten Da-
tenverarbeitungsgerates mindestens teilweise
basierend auf dem einen oder den mehreren
Werten, wobei das zweite Modul zum Imple-
mentieren einer Spracherkennungsanwendung
konfiguriert ist; und Verarbeiten der Spracher-
kennungsergebnisse mit der Spracherken-
nungsanwendung.

8. Gerat (200), welches Folgendes aufweist:

einen ersten Prozessor (106, 108), der zu Fol-
gendem konfiguriert ist:

Bestimmen eines oder mehrerer Werte, wo-
bei der eine oder die mehreren Werte min-
destens entweder einen ersten Wert, der
ein Energieniveau einer Audioeingabe an-
gibt, oder einen zweiten Wert, der eine
Wahrscheinlichkeit, dass die Audioeingabe
Sprache aufweist, angibt, aufweisen; und
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Veranlassen der Aktivierung eines zweiten
Prozessors mindestens teilweise basierend
auf dem einen oder den mehreren Werten;

den zweiten Prozessor (110, 112; 202), der zum
Durchfiihren einer Operation konfiguriertist, 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 Audiceingabe ein Weckwort
aufweist; und

Veranlassen der Ubertragung von mindes-
tens einem Abschnitt der Audioeingabe an
ein zweites Gerat Uber das aktivierte Netz-
werkschnittstellenmodul.

Gerat nach Anspruch 8, wobei der erste Prozessor
mindestens entweder einen digitalen Signalprozes-
sor oder einen Mikroprozessor aufweist.

Gerat nach Anspruch 8 oder 9, welches ferner ein
Speicherpuffermodul aufweist, das zum Speichern
der Audioeingabe konfiguriert ist.

Gerat nach einem der Anspriiche 8 bis 10, welches
ferner ein Audioeingabemodulin Kommunikation mit
dem ersten Prozessor aufweist, wobei das Audio-
eingabemodul zum Erhaiten der Audioeingabe kon-
figuriert ist.

Gerat nach einem der Anspriiche 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.

Gerat nach Anspruch 12, wobeider erste Prozessor
ein Audioerkennungsmodul und ein Spracherken-
nungsmodul aufweist, und wobeider zweite Prozes-
sor ein Weckworterkennungsmodul aufweist.

14. Gerat nach Anspruch 12 oder 13, wobei:

das Spracherkennungsmodul zum Bestimmen
der ersten Punktzahi unter Verwendung von
mindestens entweder einem Hidden-Markov-
Modell, einem GauRschen Mischverteilungs-
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maodell, Energien in mehreren Spektralbandern
oder Signal-Rausch-Verhaltnissen in mehreren
Spektralbandern konfiguriert ist; und

das Weckworterkennungsmodulferner zum Be-
stimmen der zweiten Punktzahl unter Verwen-
dung von mindestens entweder einem Anwen-
dungsverarbeitungsmodul, einem Hidden-Mar-
kov-Modell oder einem Gaullschen Mischver-
teilungsmodell konfiguriert ist.

15. Gerat nach einem der Anspriiche 12 bis 14, wobei

das Weckworterkennungsmodul zu Folgendem kon-
figuriert ist:

Veranlassen der Deaktivierung des Audioer-
kennungsmoduls mindestens teilweise basie-
rend auf der ersten Punktzahi; und
Veranlassen der Deaktivierung des Spracher-
kennungsmoduls mindestens teilweise basie-
rend auf der zweiten Punktzahl.

Revendications

Procédé mis en oeuvre par ordinateur pour le fonc-
tionnement d'un premier dispositif informatique
(202), le procédé comprenant les étapes suivantes :

recevoir une entrée audio ;

déterminer une ou plusieurs valeurs provenant
de I'entrée audio, la ou les valeurs comprenant
au moins un élément parmi :

une premiére valeur indiquant un niveau
d’énergie de I'entrée audio ; ou

une deuxiéme valeur indiquant une proba-
bilité que I'entrée audio comprenne de la
parole ;

activer un premier module (110, 112 ; 202) du
premier dispositif informatique au moins en par-
tie en fonction de la ou des valeurs ;

effectuer une opération, par le premier module,
Popération comprenant les étapes suivantes :

déterminer que 'entrée audio comprend un
mot d’activation et provoquer lactivation
d’'un module d’interface réseau (206) en ré-
ponse ala détermination que I'entrée audio
comprend un mot d’activation ; et
provoquer la transmission d’au mains une
partie de I'entrée audio & un deuxiéme dis-
positif informatique par le biais du module
d’interface réseau activé.

2. Procédé mis en oeuvre par ordinateur de la reven-

dication 1, dans lequel :
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le premier module comprend un processeur qui
estcommutable entre un état a basse puissance
et un état 4 haute puissance ; et

le processeur effectue l'opération uniquement
quand il se trouve dans I'état a haute puissance.

Procédé mis en oceuvre par ordinateur de la reven-
dication 2, danslequell'activation du premier module
comprend la commutation du processeur de I'état a
basse puissance a I'état 4 haute puissance.

Procédé mis en oeuvre par ordinateur de la reven-
dication 2 ou larevendication 3, comprenanten outre
la désactivation du premier module, la désactivation
du premier module comprenant la commutation du
processeur de I'étape a haute puissance a 'état a
basse puissance.

Procédé mis en oeuvre par ordinateur de 'une quel-
conque desrevendications 2 a 4, dans lequel le pro-
cesseur comprend un processeur de signal numéri-
que et/ou un microprocesseur.

Procédé mis en ceuvre par ordinateur de 'une quel-
conque des revendications 1 a 5, dans lequel 'opé-
ration comprend en outre la réception de résultats
de reconnaissance de la parole provenant d'un
deuxiéme dispositif informatique.

Procédé mis en oeuvre par ordinateur de la reven-
dication 6 comprenant en outre :

I’activation d’un deuxiéme module du premier
dispositif informatique au moins en partie en
fonction de la ou des valeurs, le deuxiéme mo-
dule étant configuré pour mettre en ceuvre une
application de reconnaissance de la parole ; et
le traitement des résultats de reconnaissance
de la parole avec 'application de reconnaissan-
ce de la

Dispositif (200) comprenant :

un premier processeur (106, 108) configuré
pour:

déterminer une ou plusieurs valeurs, la ou
les valeurs comprenant une premiére va-
leurindiquantun niveau d’énergie d’'une en-
trée audio et/ou une deuxiéme valeur indi-
quant une probabilité que I'entrée audio
comprenne de la parole ; et

provoquer lactivation d'un deuxieme pro-
cesseur au moins en partie en fonction de
la ou des valeurs ;

le deuxieme processeur (110, 112 ; 202) confi-
guré pour effectuer une opération, 'opération
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comprenant les étapes suivantes :

déterminer que 'entrée audio comprend un
mot d’activation et provoquer lactivation
d’'un module d’interface réseau (206) en ré-
ponse a la détermination que I'entrée audio
comprend un mot d’activation ; et
provoquer la transmission d’au moins une
partie de I'entrée audio 2 un deuxieme dis-
positif par le biais du module d’interface ré-
seau activé.

Dispositif de la revendication 8, dans lequel le pre-
mier processeur comprend un processeur de signal
numeérique et/ou un microprocesseur.

Dispositif de la revendication 8 ou la revendication
9, comprenant en outre un module de mémoire tam-
pon configuré pour stocker I'entrée audio.

Dispositif de 'une quelconque des revendications 8
a 10, comprenant en outre un module d'entrée audio
en communication avec le premier processeur, le
module d’entrée audio étant configuré pour obtenir
'entrée audio.

Dispositif de 'une queiconque des revendications 8
a 11, dans lequel :

la premiére valeur comprend un volume de I'en-
trée audio ;

ladeuxiéme valeur comprend un premier score ;
et

la détermination que I'entrée audio comprend un mot
d’activation comprend la détermination que l'entrée
audio comprend un motd’activation au moins en par-
tie en fonction de la détermination d'un deuxiéme
score indiquant une probabilité que 'entrée audio
comprenne un mot d’activation.

Dispositif de la revendication 12, dans lequel le pre-
mier processeur comprend un module de détection
audio et un module de détection de la parole, etdans
lequelie deuxiéme processeur comprend un module
de reconnaissance de mot d’activation.

Dispositif de la revendication 12 ou la revendication
13, dans lequel :

le module de détection de la parole est configuré
pour déterminer le premier score en utilisant au
moins un élément parmi un modéle de Markov
caché, un modéle de mélange gaussien, des
énergies dans une pluralité de bandes spectra-
les, ou des rapports signal/bruit dans une plu-
ralité de bandes spectrales ; et

le module de reconnaissance de mot d’activa-
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tion est en outre canfiguré pour déterminer le
deuxiéme score en utilisant au moins un élé-
ment parmi un module de traitement d'applica-
tion, un modéle de Markov caché, et un modéle
de mélange gaussien.

15. Dispositif de 'une quelconque des revendications

12 a 14, dans lequel le module de reconnaissance
de mot d’'activation est configuré :

pour provoquer la désactivation du module de
détection audio au moins en partie en fonction
du premier score ; et

pour provoquer la désactivation du module de
détection de la parole au moins en partie en
fonction du deuxiéme score.
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DETAILED ACTION

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 1B, 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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Double Patenting

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 1046, 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

ov/patents/ /

/process/file/efs/gquidance/eTD~info~1.jsp.

N

www.uspto.

o]

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.S5.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 wvoice

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

Petitioner Exhibit 1004, Page 249 of 1052



Application/Control Number: 15/238,238 Page 11
Art Unit: 2644

acoustic input” and “woice 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 1B, 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
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(Freeman, the Abstract, Figure 1, Col. 1 Lines 60-65), the

method comprising:

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 wvoice

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 “woice 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 1B, 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 1B, 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 1B,

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 1B,

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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acoustic input includes an explicit voice trigger (Mozer,

Paragraph(s) [33], [36]).

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]-147]).

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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Regarding claim 12, (Currently Amended) 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 1B, Paragraph(s) [31]-[33],

[36]).

Regarding claim 17, (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 1B, 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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Regarding claim 14, (Currently Amended) 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 1B, 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 20, (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 1B, 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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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 guestions 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 C HO/
Primary Examiner, Art Unit 2644
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"6064960" | "6069648" | "6070139" | "6070147" | "6073097" | "6076051" | "6076088" | "6078914" | "6081750" | "6081774" | "6088671" | |
"6088731" | "6092043" | "6094649" | "6101468" | "6105665" | "6108627" | "6119101" | "6122616" | "6125356" | "6144938" | "6161084" |
"6173261" | "6173279" | "6177905" | "6188999" | "6195641" | "6205456" | "6208971" | "6226403" | "6233559" | "6233578" | "6240303" |
"6246981" | "6249606" | "6250826" | "6260011" | "6260013" | "6260024" | "6266637" | "6275624" | "6282507" | "6285786" | "62689124" | |
"6308149" | "6311189" | "6317594" | "6317707" | "6317831" | "6321002" | "6324512" | "6334103" | "6353794" | "6356854" | "6356905" |
"6366883" | "6366884" | "6397186"). PN. OR ("6421672" | "6434522" | "6434524" | "6442518" | "6446076" | "6449620" | "6453281" |
"6453092" | "6460029" | "6466654" | "6477488" | "6487534" | "6489951" | "6499013" | "6501937" | "6505158" | "6505175" | "6505183" | |
"6510417" | "6513063" | "6519565" | "6523061" | "6523172" | "6526382" | "6526305" | "6532444' | "6532446' | "6546388" | '6553344" | |
"6556083" | "6584464" | "6598022" | "6598039" | "6601026" | "6601234" | "6604059" | "6615172" | "6615175" | "6615220" | "6622121" |
"6522136" | "6625583" | 6628808 | '6631346" | "6633846" | "6643401" | "6647260" | "6650735" | "6654740" | 6665639 | "6665640" | |
"6665641" | "6680675" | "6684167" | "6691064" | "6691090" | "6691111" | "6691151" | "6697780" | "6697624" | "6701294" | "6711585" |
"6718324" | "6721728" | "6735632" | "6742021" | "6757362" | "6757718" | "6766320" | "6772123" | "6778951" | "6778952" | "6778962" | }
"6778970" | "6792082" | "6807574" | "6810379" | "6813491" | "6829603" | "6832194" | "6839464" | "6830669" | "6842767" | "6847966" | |
"6847979" | "6851115" | "6850931" | "6865533" | "6895257" | "6895380" | "6835558" | "6901399" | "6912498" | "6912499" | "6924828" |
"6028614" | "6931384" | "6934684" | "6937975" | "6937986" | "6957076" | "6960734" | "6964023" | "6980049" | "6980955" | "6985865" | :
"6388071" | "6996531" | "6999927" | "7020685" | "7024363" | "7027974" | "7031530" | "7036128" | "7050977" | "7058569" | "7062428" |
"7069560" | "7072686" | "7084758" | '7085723" | "7092887" | "7092928" | "7093693" | "7107204").PN. OR('7127046" | "7127408" |}
"7136710" | "7A37126" | "7139714" | '7139722" | "7152070" | "TA77798" | "7197460" | "7200559" | '7203646" | 7216073" | "7216080" | |
"7225125" | "7228278" | 7233790 | '7233004" | "7266496" | "7269556" | "7277854" | "7290039" | '7292579" | '7299033" | '7302302" | |
'7302686" | '7310600" | "7315818" | "732447" | "7349953" | "7362738" | "7376556" | "7376645" | '7379874" | "738644" | '7380204" | |

"7302185" | '7398209" | "7403938" | '7409337" | "7A15100" | "7418302" | "7426467" | "7427024" | "7447635" | "7454351" | "7460652" | |
"TAGT087" | "7475010" | "7483832" | "7483804" | "74B7089" | "7496498" | "7496512" | "7502738" | "7508373" | "7522927" | "7523108" |
"7526466" | "7528713" | "7529671" | "7529676" | "7530656" | '7543232" | "7546382" | "7548895" | "7552055" | "7555431" | "755873(0" | ;
"7571106" | "7577522" | "7580551" | '7580576" | "7599918" | "7603381" | "7620549" | "7624007" | '7634409" | 7636657" | "7640160" | |
"T647225" | "7649454" | "T657424" | "T664638" | "7672841" | "7676026" | "7684985" | "7684990" | "7693715" | "7693719" | "7693720" |
"7698131" | "7702500" | "7702508" | "7707027" | "T707082" | "T707267" | "7711565" | "7711672" | "T716056" | "7720674" | "7720683" | }

"T721301" | "7725307" | "7725318" | '7725320" | "7725321" | "7729904" | "T729916" | '7734461" | "7747616" | "7752152" | "T756868" | |
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"TTT4204" | "TT83486" | "7801729" | "7809570" | "7809610" | "7818176" | '7818291" | "7822608" | "7823123" | "7826945" | "7831426" | §
"7840400" | "7840447") PN, OR ('7853574" | "7853664" | "7873519" | '7873654" | "7881936" | '7885844" | '7890652" | "7912702" |
"T917367" | 7917497" | "7920678" | "7925525" | "7930168" | "7930197" | "7949529" | "7949534" | ‘7974844’ | "T9TAGT2" | "TOB15" | |
"7983917" | '7983997" | "7986431" | '7987151" | "7996228" | "7999669" | "8000453" | "8005664' | "8005679" | "8015006" | "8024195" | § =
'8032383" | "8036901" | "8041570" | "8041611" | "8050500" | "8055708" | "8065155" | "8065156" | "8069045" | "8063422" | "8073681" | :
'8078473" | "8082153" | "8095364" | "8099289" | "8107401" | "8112275" | "8112280" | "8117087" | "8122353" | "8131557" | '$138912" |
"8140335" | "8163886" | "8166010" | "8188856" | "8190359" | "8195467" | "8204238" | *8205788" | "8219407" | "8285551" | '8285553" |
"8290777" | "8290778" | "8290781" | '8296146" | "8296153" | "8296383" | "8301456" | "8311834" | '8370158" | "8371503" | 8374871”|
i "8447612" | "8498857" | "RE34562') PN. OR ("8977255') URPN. : g |
951 12 §("20160358608") PN, {USPGPUBOR OFF  {2017/03/18;
{USPAT, Prod
: {USO0R,
: ADERWENT : :
452 104 3(("GANONG) near ("Wiliam")).INV, {US-PGPUB OR OFF  {017/04/20:
: JUSPAT, 1019
§ USOR ¢ |
IS8 116 3(("VAN') near3 ("MULBREGT") near3 ("Paul’)). NV, {US-PGPUR;0R OFF  {2017/04/20;
JUSPAT, 1019
454 138 (" SEINOHAY) near3 ("Miadimir")).INV. k {017/04/20;
g g
4% 133 §{("WILSON') near3 ("Glen"). IV {USPGPUBHOR OFF  {2017/04/20;
§ {USPAT, 1020 i
{USOCR ,
611220 (("NUANCE") near3 ("COMMUNI CATIONS') near3 ("INC')). AANM. {USPAT 0R OFF  2017/04/20:
: : ; 020
AST 143 §('8977255" | "9112984" | "9361885" | "20070129949" | "20120329389" | "7574361" | "20100124896" | "20030040339" | '20100289994" | {US-PGPUBOR OFF 1201710420
: "20140274211" | "20140278435" | "8548176" | "20100185448" | "20110054899" | "20130080167" | "20130080171" | "20130289994" | JUSPAT 1:21
'20130339028" | "20140012573" | "20140012586 | "5428707" | "5774859" | "5802305" | "5983186" | "6070140" | '6092043" | "6397186"
g | "6408306" | "6411926" | "6449496" | "6594630" | "6756700" | "6941265" | "6965786" | 7114090" | '7567827" | "7720683" \"7774204"'
| "8056070" | "8181046" | "8190420" | "8285545" | "8666751"). PN, : ; : :
198 5 {'20120034904" {USPGPUB OR OFF  2017/04/20;
: JUSPAT, 1210 i
§ {USOCR:
: \FPRS
{EPO; JPO;
| ADERWENT
4BV _TDB :
19 10 '9361885" {US-PGRUB0R OFF  {2017/04/20:
] JUSPAT. 12:32
{USOCR:
RS
{FFO, PO,
ADERWENT
; {IBVLTDB ¢ :
{510 133784 §(379/88.01- {US PGPUBHOR ON  017/04/20;
; 88.02| G10L15/20| G10L15/22| G10L15/24| G10L15/25] G10L2015/223) G 0L2015/226] HO4M2250/74] HO4WS2/ 0251 | HOAWS2/0254] ) ocls cpe. JUSPAT: 611
i {USOCR:
{FPRS
| {EPO; JPO) |
: ADERWENT;:
{IBM_TDB |
§ST 4 415" e and "238238" ap.) or "15236238" ALAN. JUS-PGPUB;HOR OFF  2017/04/20;
§ JUSPAT, 612
~ {USOCR
: ADERWENT : \ |
1512 125130 510 and (@ad<"20130312" @rlad<"20130312') 1S PGPUB R ON  ooi7i0420;
] YUSPAT: 1613 i
{USOCR,
{FPRS
{EPO; PO
§DEHWENT
{1BM_TDB :
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4617

12 and ((voice audio speech) neard command)

S13 and ((voice speech) neard (recogniz$s))

{US PGPUB HOR
{UsPAT.
1USOCR
RS,
{FPO; RO
\DERWENT::

USPAT,
1USOCR:

s
1EPO; PO
|DEFWENT |
\1BM_TOB

ON

2017/04/20§
16:31

563

St and (trigger)

1US-PGPUB;0R
JUSPAT:
{USOCR:
{FPRS,
{EPO; PO
ADERWENT
{IBML_TDB

ON

2017/04/20;
1631 |

362

515 and (server)

{US PGPUB OR
{USPAT: ¢
{USOCR;

RS
{EPO; JPO
{DERWENT:
{IBM_TDB

ON

2017/04/20

16:31

516 and ((low saving idle) near? (power battery energy) near7 (mode mood state status)) §USPGPUB;§ CR

AUSPAT:
1USOCR,
JFPRS,
{EPO; JPO;
{DEFWENT :
{IBVLTDB ¢

ON

2017/04/20§
183

1518

9564

(704/246-255) cols.

{UsPGPUB; {0
JUSPAT,
1USOGR

RS
EPO; O |
|DEFWENT |
1B DB |

ON

16:36

201 /04/20;

8758

318 and (@ad<"20130312" @rlad<"20130312")

§USPGPUB;§OR
SUSPAT:

1USOcR

s
{EPO; JPO;
DERWENT
JIBM_TDB |

ON

{017/0420;
116:36

0

1733

519 and ((voice audio speech) neard command)

{US PGPUB;OR
\ueaT,
{USOCR

RS,
{EPO; JFO; |
ADERWENT::
1BV _TDB

ON

2017/04/20;
18:36

=

1338

520 and ((voice speech) neard (recogniz$s))

1S PGPUB; R
{USPAT,
JUSOCR;

{PRS
{EPO; JPO;
ADERWENT
{1BM_TDB :

ON

D017/04/20;

16:36

I

521 and (trigger)

EASTSearchHistory.15238238_AccessibleVersion.htm(1/10/2018 5:05:18 PM]

1US-PGPUB;OR
{USPAT,

ON

2017/04/20;

\16:36
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{UsocR

{FPRS
JEPO; JPO;
|DERWENT.
8V TOB

ot

22 and (server)

{US-PGPUB
JUSPAT,
{USOCR,

RS
{EPO; JFO,
{DERWENT
{IBMLTDB :

OR

ON

2017/04/20;

16:36

o1

523 and ((low saving idlle) near7 (power battery energy) near7 (mode mood state status))

{US-PGPUB;:
{USPAT,
{USOCR

RS,
{EPO; JRO;
{DERWENT
1BV _TDB

OR

ON

2017/04/20;

16:36

1505

"9646610"

1US-PGPUBS]
{USPAT:
{USOCR,

RS
{FP0, PO,
{DERWENT
{IBMLTDB

CR

OFF

12017/09/20:
W34t

5%

("20160358605")PN.

1S PGPUB:
AUSPAT,
{UsO0R,
{DERWENT

CR

OFF

2017/09/20;
13:42

o7

"20100121636"

{USPGPUR::
{USPAT:
1USOCR

RS,
{EPO; JPO;
{DERWENT
{IBMLTDB

OR

OFF

R017/0920;
IEX I

{8

"20120035924"

JUsPaPUB;
§USPAT:

Usocs:

RS
JEPO; JFO; ¢
|DEFWENT:
}IBV_TDB |

COR

OFF

{017/09/20;

13.43

I

"20120127072"

1S PGPUB;
{USPAT.

{USOCR:

{FPRS,
{EPO; JFO;
ADEFWENT :
IBM_TDB

R

OFF

017/09120

13:45

s

"20030216909"

{US-PGPUB;
{USPAT:
{USOCR,
|PRS
{FPO; PO, §
ADERWENT
{1BM_TDB :

OR

OFF

2018/01/10;
1520

7

("20160358605").PN.

{US.PGPUB;
{USPAT:
{USO0R,
ADEAWENT :

OFF

2018/01/10;

15:20

1/10/2018 5:05:13 PM
C:\ Users\ hho3\ Documents\ EAST\ Workspaces! 15238238.wsp
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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 | 1 | of | 1
U.S. PATENT DOCUMENTS
Examiner’s Cite U.S. Patent Document Name of Patentee or Applicant of Cited Date of E’ublicali(m or Issue
[nitials * 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
[nitials * No. N 1ce Number 1111 Document Cited Document (Y/N)
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
., . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item .
Examiner’s Cite . . . . : , . Translation
e (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, .
Initials No . A (Y/N)
city and/or country where published.
Chinese Office Action and Translation thereof for Chinese Application No. 201480013903.1 dated Y
n July 28, 2017 (N0O484.71090CNO00).

[NOTE — No copies of U.S. ptayts, 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 uni®sg, 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%,_§ 120.]

EXAMINER: DATE CONSIDERED:

JHUY C HO/ 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 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

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
15/238,238 08/16/2016 William F. Ganong III NO0484.71090US04 5864
91337 7590 03/14/2018 | v ep—" |
Nuance Communications, Inc.
c/o Wolf, Greenfield & Sacks, P.C. HO, HUYC
600 Atlantic Avenue
Boston, MA 02210-2206 | 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_eOffice Action @ W olfGreenfield.com
IP.Inbox @nuance.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

. -, , 15/238,238 GANONG ET AL.
Applicant-Initiated Interview Summary
Examiner Art Unit
HUY C. HO 2644

All participants (applicant, applicant's representative, PTO personnel):

(1) HUY C. HO. (3)MARC JOHANNES (Reg. No. 64.978).

(2) THOMAS S. CHLEBECK (Reg. No. 70.616). (4) .

Date of Interview: 03/09/2018.

Type: [X Telephonic [] Video Conference
[ Personal [copy given to: [] applicant [ applicant’s representative]

Exhibit shown or demonstration conducted: [ Yes X No.
If Yes, brief description: N/A.

Issues Discussed [J101 [J112 [J102 X103 [X]Others

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: 1.
Identification 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 fealures, 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.

] Attachment

/HUY C HO/
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. Itis 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

— Anindication 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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(PATENT)
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
First Named Inventor: William F. Ganong, III
Application No.: 15/238,238
Confirmation No.: 5864
Filed: August 16, 2016
For: METHODS AND APPARATUS FOR DETECTING A VOICE
COMMAND
Examiner: H. C. Ho
Art Unit: 2644

Certificate of Electronic Filing under 37 CFR §1.8
| 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.
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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: 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:

e Reissue applications and reexamination proceedings are not eligible to participate in AFCP 2.0.
e 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:

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 Ifthe 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.

L] 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.

L] 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.

Dat
Signature /Thomas S. Chlebeck/ ae 2018-04-18
Name Practitioner
(Print/Typed) Thomas S. Chlebeck 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”.

|:| * Total of 1 forms are submitted.

Certificate of Electronic Filing under 37 C.F.R. § 1.8
| 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 q 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

6036264.5
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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

6036264.5

Petitioner Exhibit 1004, Page 280 of 1052



Application No.: 15/238,238 8 Docket No.: N0484.71090US04
After Final Office Action of January 18, 2018

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 defect 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 [ 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 § 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 { 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 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 Avenue

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, 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, transmittingatleasta-portion-of-the-acoustic-nput-to-at
ervi , e ize-& 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 ineladeddn-the-acouste
nput,

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,

by-the-at-least-one-servertorecognize-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 #eluded+nthe-acoustieinput; 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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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: 18-APR-2018
Filing Date: 16-AUG-2016
Time Stamp: 18:00:22

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $160

RAM confirmation Number

041918INTEFSW18011100

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 1.20 {Post Issuance fees)
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
25293
1 Miscellaneous Incoming Letter N048471090US04-TRN-TSC.pdf| no 1
fb2e1eb053385a4107abf8e6c2f5fb6d273c
azaf
Warnings:
Information:
31023
2 Fee Worksheet (SB06) N048471090US04-FEE-TSC.pdf no 1
dc10df2d91d36602e7636b4d642541e3954]
16563
Warnings:
Information:
31028
3 Assignee ShOW?E’Rog ‘;;"’”e“h'p Per37 | N048471090US04-373-TSC.pdf no 2
) a67893fbfAfbed3126165d0e9b6f0214ff261
ddz
Warnings:
Information:
47000
N048471090US04-POA-TSC.
4 Power of Attorney PDF no 1
a24d238133af45b0863c433196d5ed 1602
e2f92
Warnings:
Information:
37816
5 After Final Consideration Program N048471090US04-RAFPP-TSC. no 1
REqUESt pdf c8fe7b2bfo9f3d04610b7738141f83b7c4816¢
13d
Warnings:
Information:
57846
6 N048471090US04-116AMN- os 10
TSC.pdf y
Scc9be332365b4f3a2b0d6aa73e21e1c534
ae7as
Multipart Description/PDF files in .zip description
Document Description Start End
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Response After Final Action 1 1
Claims 2 5
Applicant Arguments/Remarks Made in an Amendment 6 10
Warnings:
Information:
20368
7 Terminal Disclaimer Filed N048471090US04-TD-TSC.pdf no 1
8919253912f11af6581400ca1f3aae8cdec2
b7ac
Warnings:
Information:
30817
8 Fee Worksheet (SB06) fee-info.pdf no 2
98e117c067a7a%b11fcf76cc50472dbS5a3c9]
b00e
Warnings:
Information:
Total Files Size (in bytes): 281191

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 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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: Thomas Stephen Chlebeck/Trish McDonald

Attorney Docket Number: N0484.71090US04

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Sub-Total in

Description Fee Code Quantity Amount USD($)

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 Sullaj-s'l';(tsa)l in
Miscellaneous:
STATUTORY OR TERMINAL DISCLAIMER 1814 1 160 160
Total in USD ($) 160
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 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 OMB 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. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):
|:| (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. |:| 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. |:| 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 |:| 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. 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 10F 2

6240817.1
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PTO/AIA/96 (08-12)
Approved for use through 01/31/2013. OMB 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 OMB 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.

I:I Additional documents in the chain of title are listed on a supplemental sheet(s).

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/ 2018-04-18
Date

Signature

Thomas S. Chlebeck 70,616
Printed or Typed Name Title or Registration Number

Certificate of Electronic Filing under 37 C.F.R.§ 1.8
| 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. N0484.71030US04 PAGE20F2
6240817.1
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PTO/AIA/26 (04-14)

Approved for use through 11/30/2020. OMB 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 OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT 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. The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the
assignee.

| 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. The undersigned is an attorney or agent of record. Reg. No. 70,616
/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

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
| 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. OMB 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 uniess it displays a valid OMB control number.

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

I hereby revoke all previous powers of attomey given in the application identified in the attached statement under
37 CFR 3.73(c).

| hereby appoint:

Practitioners associated with the Customer Number: 91 337
OR

l:l Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):

Registration Registration

Name Number Name Number

as attomey(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:
The address associated with Customer Number: 91337

OR

Firm or
D Individual

Name

Address

City | state | 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/SB/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 form, 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 %——/ Date ( [g/ ALY

Name Leanne J. Fitzgerald, Esq. Telephone 3¢ S W - 439 L
Title Associate General Counsel

2887608.1
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PTO/SB/06 (09-11)
Approved for use through 1/31/2014. OMB 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 OMB control number.

Application or Docket Number Filing Date
PATENT APPLICgIggmtEfEFFCEE'LEg_IE\gISNATION RECORD 157238 238 081192016 3o be Maied
ENTITY: LARGE [ smaLL ([ micro

APPLICATION AS FILED - PARTI

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.

(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
(37 CFR 1.16(k), (i), or (m)) N/A N/A N/A
() EXAMINATION FEE
(37 CFR 1.16(0), (p), or () N/A N/A N/A
TOTAL CLAIMS ) B
(37 GFR 1.16(i)) minus 20 = X $ =
INDEPENDENT CLAIMS inus3<| -
(37 CFR 1.16(h)) minus o = X $ =
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
DST:ELIE?QON SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
() MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
" If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1} (Column 2} (Column 3}
CLAIMS HIGHEST
| 04/18/2018 igyéAFLN'NG Eggﬁgﬁsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
= | Total * : x _
% (37 CFR 1.16() 20 Minus 20 =0 X $ =
Independent . . —
g ('?7 gF%e{.]m%r)]) 2 Minus 3 =0 X $ =
<| (] Application Size Fee (37 CFR 1.16(s))
D 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
— AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
4 AMENDMENT PAID FOR
d Total ;
E (37 GFR 1.16(i)) Minus = X $ =
Ind dent . ; ek
E ('?7 g&eﬂsﬁg Minus = X $ =
= - -
< O Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()))
TOTAL ADD'L FEE
SLIE

** |f the "Highest Number Previously 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 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.
/f you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Application Number Application/Control No. Applicant(s)/Patent under
Reexamination
LT — st
Document Code - DISQ Internal Document — DO NOT MAIL
TERMINAL
DISCLAIMER X APPROVED 1 DISAPPROVED
This 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
LT — st
Document Code - DISQ Internal Document — DO NOT MAIL
TERMINAL
DISCLAIMER X APPROVED 1 DISAPPROVED
This 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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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450
Alexandria, Virginia 22313-1450

WWW.USPLO.gOv
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/238,238 08/16/2016 William F. Ganong 111 NO0484.71090US04
CONFIRMATION NO. 5864
91337

Nuance Communications, Inc.

c/o Wolf, Greenfield & Sacks, P.C.
600 Atlantic Avenue

Boston, MA 02210-2206

POA ACCEPTANCE LETTER

IR ORI

009895062

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.

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.

/nbekele/

page 1 of 1
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Application No. Applicant(s)

AFCP 2.0 15/238.238 GANONG ET AL.

° o Examiner Art Unit
Decision

HUY C. HO 2644

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.
[0 An AFCP 2.0 request form PTO/SB/434 (or equivalent document) was not submitted.
] A non-broadening amendment to at least one independent claim was not submitted.

] A proper AFCP 2.0 request was submitted in response to the most recent final rejection.
[] Other:
2. Proper Request
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.
[] 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:

[ 1. All of the rejections in the most recent final Office action are overcome and a Notice of Allowance is issued
herewith.

X 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.

[ 3. The after final amendment was reviewed, and it raises a new issue(s). See attached interview summary for
further details.

[] 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.

X 5. Other: See the Interview Summary and the Advisory Action

Examiner Note: Please attach an interview summary when necessary as described above.

U.S. Patent and Trademark Office
PTOL-2323 (Rev. 10-14) AFCP 2.0 Decision Part of Paper No. 20180529
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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

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
15/238,238 08/16/2016 William F. Ganong III NO0484.71090US04 5864
91337 7590 06/05/2018 | v ep—" |
Nuance Communications, Inc.
c/o Wolf, Greenfield & Sacks, P.C. HO, HUYC
600 Atlantic Avenue
Boston, MA 02210-2206 | 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_eOffice Action @ W olfGreenfield.com
IP.Inbox @nuance.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

. . , 15/238,238 GANONG ET AL.
Examiner-Initiated Interview Summary i i
Examiner Art Unit
HUY C. HO 2644

All participants (applicant, applicant's representative, PTO personnel):

(1) HUY C. HO. (3)MARC S. JOHANNES.

(2) THOMAS S. CHLEBECK. (4) .

Date of Interview: 29 May 2018.

Type: [X Telephonic [] Video Conference
[ Personal [copy given to:[] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [ Yes X No.
If Yes, brief description: N/A.

Issues Discussed [J101 [J112 [J102 X103 [X]Others

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: 1.
Identification 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...)

Discussed the arqued 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 arqued features are written such that
they still read upon the cited prior art reference as taught and described from the paragraphs [32], [36]-[38], Figure 5,
[b5] and Figure 8 paragraphs [66]-[67].

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.

] Attachment

/HUY C HO/
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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Application No. Applicant(s)
Advisory Action 15/238,238 GANONG ET AL.
Before the Filing of an Appeal Brief Examiner Art Unit ATA (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. X 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) & The period for reply expires 3 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(f).
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. [[] 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. & The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will not be entered because
a) & They raise new issues that would require further consideration and/or search (see NOTE below);
b) O They raise the issue of new matter (see NOTE below);
c) O 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) [l They present additional claims without canceling a corresponding number of finally rejected claims.
NOTE: . (See 37 CFR 1.116 and 41.33(a)).
4.[] The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).
5.[] Applicant’s reply has overcome the following rejection(s):
6.[] Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the non-
allowable claim(s).
7. |Z For purposes of appeal, the proposed amendment(s): (a) X will not be entered, or (b) [] 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. 1A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

9. [ 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).

10. [ 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 all 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. [] 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. [ The request for reconsideration has been considered but does NOT place the application in condition for allowance because:

See Continuation Sheet.
13. [[] Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s).

14. [{] 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:

/HUY C HO/
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.

Petitioner Exhibit 1004, Page 307 of 1052



Application No. Applicant(s)

. . , 15/238,238 GANONG ET AL.
Examiner-Initiated Interview Summary i i
Examiner Art Unit
HUY C. HO 2644

All participants (applicant, applicant's representative, PTO personnel):

(1) HUY C. HO. (3)MARC S. JOHANNES.

(2) THOMAS S. CHLEBECK. (4) .

Date of Interview: 29 May 2018.

Type: [X Telephonic [] Video Conference
[ Personal [copy given to:[] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [ Yes X No.
If Yes, brief description: N/A.

Issues Discussed [J101 [J112 [J102 X103 [X]Others

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: 1.
Identification 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...)

Discussed the arqued 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 arqued features are written such that
they still read upon the cited prior art reference as taught and described from the paragraphs [32], [36]-[38], Figure 5,
[b5] and Figure 8 paragraphs [66]-[67].

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.

] Attachment

/HUY C HO/
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. OMB 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 OMB control number.

APPLICATION AS FILED — PART |

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date
Substitute for Form PTO-875 1 5/238,238 08/16/2016 I:l To be Mailed
eNTITY: [X] LARGE []smALL [ ] MicrRO

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
P—
[ sasic FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A
P—
D SEARCH FEE N/A N/A N/A
(37 CFR 1.16(K), (i), or (m))
L
EXAMINATION FEE
{37 CFR 1.16(0), (p), or (qQ)) N/A N/A N/A
TOTAL CLAIMS , N
(37 CFR 1.16() minus 20 = X3 =
INDEPENDENT CLAIMS , N
(37 CFR 1.16(h)) minus 3 = X5 =
If the specification and drawings exceed 100 sheets
0 of paper, the application size fee due is $310 ($155
’(ASF;PC';'L%U?(’:))S'ZE FEE for small entity) for each additional 50 sheets or
' fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
P
[ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
— 06/18/2018 AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
s ;I'?gaa)l) (37 CFR <20 Minus | ** 20 -0 x 5100 = 0
3 .
Independent :
Z | croR e - 3 Minus | -3 -0 x 460 - 0
= | [ application Size Fee (37 GFR 1.16(s))
< P—
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL ADD’L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
Z [ Total 37 cFr N ; o
TR RRED) Minus = X $ =
Independent . f o
g (37 CER 1.16(h)) Minus = X $ =
21 [ Application Size Fee (37 GFR 1.16(s))
=
< |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))

* If the entry in column 1 is less than the entry in column 2, write “0” 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 number found in the appropriate box in column 1.

TOTAL ADD'L FEE
LIE

MINNIE JACKSON

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 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, call 1-800-PTO-9199 and select option 2.
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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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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, { 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 17 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, { 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, 33, 42-44). Mozer’s discussion of identifying a topic of received 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 Avenue

Boston, Massachusetts 02210-2206
617.646.8000
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Application No.: 15/238,238 2 Docket No.: N0484.71090US04

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, whie-inthelow-power

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 +dle 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, whie-inthelowpewer

. . Lineluded-in g ..  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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Certificate of Electronic Filing under 37 CFR §1.8
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Mail Stop RCE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
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INTRODUCTORY COMMENTS

In response to the Final Office Action dated January 18, 2018 and the Advisory Action dated

June 5, 2018, please enter the following in the above-identified U.S. patent application:
Amendments to the Claims begin on page 2 of this paper.

Remarks/Arguments begin on page 7 of this paper.
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This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.

Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 1995, to any
international application that does not comply with the requirements of 35 U.S.C 371, or to any design application. See Instruction Sheet for RCEs (not to
be submitted to the USPTO on page 2.)

1. |Submission required under 37 CFR 1.114 | Note: If the RCE is proper, any previously filed unentered amendments and
amendments enclosed with the RCE will be entered in the order in which they were filed unless applicant instructs otherwise. If

applicant does not wish to have any previously filed unentered amendment(s) entered, applicant must request non-entry of such
amendment(s).
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b.[ | other

3. The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.

a. I:I The Director is hereby authorized to charge the following fees, any underpayment of fees, or credit any
overpayments, to Deposit Account No. 23/2825

i RCE fee required under 37 CFR 1.17(e)
ii. Extension of time fee (37 CFR 1.136 and 1.17)
iii. l:IOther
b. I:I Check in the amount of $ enclosed

c. Payment by credit card (Form PTO-2038 enclosed)

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.

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED
Signature /Thomas S. Chlebeck/ Date 2018-06-18
Name (Print/Type) Thomas S. Chlebeck Registration No. | 70,616

Certificate of Electronic Filing under 37 C.F.R. § 1.8

| 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: June 18, 2018 Electronic Signature for: [Eileen M. MacKenzie/
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DETAILED ACTION

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
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
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.S5.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 regquest 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.
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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 regquest 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 1B, 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

1B, 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 1B, 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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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 (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 1B, 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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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.” (LeBeau, Figure 1B, 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 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 1B, 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 1B, 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

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 guestions on
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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 C HO/
Primary Examiner, Art Unit 2644
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Remarks/Arguments begin on page 7 of this paper.
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Application No.: 15/238,238 7 Docket No.: N0484.71090US04
Reply to Office Action of August 29, 2018

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 (J0033).
“Pre-defined classifications may be topics that describe different areas of interest, such as travel,
purchases, entertainment, research, food, or electronics” (§J0033). 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” ({0033). For
example, the stage 1 recognizer may classify the words “vacation” and “flight” under a
classification of “travel” (0066). The stage 1 recognizer then selects the “travel” classification and
activates the stage 2 recognizer (0066).

After being activated, the stage 2 recognizer “may output a response to” a detected meaning
in an acoustic signal (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
(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 (0067).
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Application No.: 15/238,238 8 Docket No.: N0484.71090US04
Reply to Office Action of August 29, 2018

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, 0033, and {{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 17 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 (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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Application No.: 15/238,238 9 Docket No.: N0484.71090US04
Reply to Office Action of August 29, 2018

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. Accordingly, 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. Accordingly, 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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Reply to Office Action of August 29, 2018

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.

i. 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, {0033, {0064, and {{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 (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 (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 (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 ... fo 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.

1. 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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Application No.: 15/238,238 13 Docket No.: N0484.71090US04
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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 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: November 29, 2018 Respectfully submitted,

By /Andrew J. Tibbetts/
Andrew J. Tibbetts, Reg. No. 65,139
WOLF, GREENFIELD & SACKS, P.C.
600 Atlantic Avenue
Boston, Massachusetts 02210-2206
617.646.8000
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Application No.: 15/238,238 2 Docket No.: N0484.71090US04
Reply to Office Action of August 29, 2018

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:

Petitioner Exhibit 1004, Page 370 of 1052



Application No.: 15/238,238 5 Docket No.: N0484.71090US04
Reply to Office Action of August 29, 2018

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.
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