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A METHOD AND SYSTEM FOR MITIGATING UNWANTED AUDIO NOISE

IN A VOICE ASSISTANT-BASED COMMUNICATION ENVIRONMENT

CROSS-REFERENCE TO RELATED APPLICATION(S)

[0001] This application is based on and claims priority under 35 U.S.C. § 119(a)
of an Indian patent application number 202111061923, filed on December 30, 2021, in
the Indian Intellectual Property Office, the disclosure of which is incorporated by

reference herein in its entirety.

BACKGROUND

1. Field

[0002] The disclosure relates to a method and system for mitigating unwanted
audio noise. More particularly, the disclosure relates to a method and system for
mitigating unwanted audio noise in a voice assistant-based communication

environment.

2. Description of Related Art

[0003] With the rapid growth in speech recognition and speech response-based
systems, an exploration into human interaction with Artificial Intelligence (Al) based
voice systems has become an integral part of livelihood and has drawn significant
consideration of the users for a better interactive experience. For example, voice
assistants have become an mtegral part of home and office environments nowadays.
There are many reasons due to which speech recognition or the speech response by the
Al-based voice systems fail in the case of a noisy environment.

[0004] In an ideal scenario, in a room or hall with no activity, the voice responses
from the voice assistants would be clearly audible to users. However, it is very rare to
have an interaction with a voice assistant that doesn’t have some form of background
noise. For example, the user could be 1n a home with multiple noise elements present in
the background, or the user could be at a quick-service restaurant with other customers’

chatter, etc. whatever the background noise is, a voice assistant needs to be able to filter

-1-
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through it and focus on the person asking the question and respond that accordingly.
Otherwise, the voice assistant will lose its accuracy. For example, the voice assistant
might provide false positives and negative responses, and might create frustration for
the user. Generally, the voice assistant brings a whole new hands-free experience of
asking questions, requests, or giving tasks and that is why it needs to be accurate.
Therefore, the voice responses from these devices need to be loud and clear.

[0005] Elements of the noisy environment like additive noise, convolutional
noise, nonlinear distortion, etc. in the Al-based voice systems are not easy to correct
and not all solutions work for each type of noise interference. For example, there 1s
noise or some background sound in rooms and offices where different kinds of activities
are ongoing. An example of such an environment is also shown i FIG. 1 of the
drawings. These noises and the background sound in the room and offices make it
ditficult for the user of the voice assistant to be able to understand or listen to the audio
response provided by the voice assistant. In general, noise is very difficult for Al-based
voice systems to handle and requires various reduction methods.

[0006] Therefore, there lies a need for a method and system that can mitigate
unwanted audio noise in such environments as discussed above. Accordingly, the
disclosure describes the method and the system for mitigating unwanted audio noise in
a voice assistant-based communication environment to provide loud and clear voice
responses to the user.

[0007] The above information is presented as background information only to
assist with an understanding of the disclosure. No determination has been made, and no
assertion is made, as to whether any of the above might be applicable as prior art with

regard to the disclosure.

SUMMARY

[0008] This summary 1s provided to introduce a selection of concepts in a
simplified format that are further described in the detailed description of the disclosure.
This summary 1s not intended to identify key or essential inventive concepts of the

disclosure, nor is it intended for determining the scope of the disclosure.
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[0009] Aspects of the disclosure are to address at least the above-mentioned
problems and/or disadvantages and to provide at least the advantages described below.
Accordingly, an aspect of the disclosure is to provide a method and system for
mitigating unwanted audio noise in a voice assistant-based communication
environment.

[0010] Additional aspects will be set forth in part in the description which
follows and, in part, will be apparent from the description, or may be learned by practice
of the presented embodiments.

[0011] In accordance with an aspect of the disclosure, a method for mitigating
unwanted audio noise in the Internet of things (IoT) based communication environment
1s provided. The method includes identifying and pairing one or more loT devices with
a voice assistant device in the loT-based communication environment based on an
exchange of information between the one or more IoT devices and the voice assistant
device. The method further comprises dividing, using a gaussian mixture model, the
one or more paired [oT devices into a plurality of clusters based on location information
of the one or more IoT devices that are paired with the voice assistant device.
Furthermore, the method comprises detecting a user’s location with respect to a location
of the voice assistant device based on at least one of sensors data associated with the
one or more loT devices or a time difference between an ultrasonic wave transmitted
by the voice assistance device and an echo signal reflected from the user’s body in
response to the transmitted ultrasonic wave. Subsequent to the detection of the user’s
location, the method furthermore comprises determining a cluster among the plurality
of clusters corresponding to the user’s location based on the detected user’s location
and then using a recurrent neural networks (RNN) model predicting an optimal sound
output of the voice assistance device that is audible at the detected user’s location based
on sound information data that includes information corresponding to a current sound
output of the voice assistant device, information corresponding to environmental noise
associated with the determined cluster, and information corresponding to the perceived
sound of the voice assistant device at each [oT device of the one or more loT devices.
At last, after the prediction of the optimal sound output of the voice assistance device,

the method furthermore comprises correcting the predicted optimal sound output of the
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voice assistance device based on a calculation of a sound parameter value corresponding
to each of the IoT devices of the determined cluster and a phase shift of the predicted
optimal sound output using the calculated sound parameter value.

[0012] In accordance with another aspect of the disclosure, a system for
mitigating unwanted audio noise in IoT based communication environment is provided.
The system includes a pairing module, a clustering module, a prediction module, and a
correction module. The pairing module is configured to identify and pair one or more
IoT devices with a voice assistant device in the loT-based communication environment
based on an exchange of information between the one or more loT devices and the voice
assistant device. The clustering module is configured to divide, using a gaussian mixture
model, the one or more paired loT devices into a plurality of clusters based on location
information of the one or more IoT devices that are paired with the voice assistant
device. The clustering module 1s further configured to detect a user’s location with
respect to a location of the voice assistant device based on at least one of sensors data
associated with the one or more IoT devices or a time difference between an ultrasonic
wave transmitted by the voice assistance device and an echo signal reflected from the
user’s body in response to the transmitted ultrasonic wave. Furthermore, the clustering
module is configured to determine a cluster among the plurality of clusters
corresponding to the user’s location based on the detected user’s location. The
prediction module is configured to predict, using a recurrent neural networks (RNN)
model, an optimal sound output of the voice assistance device that is audible at the
detected user’s location based on sound information data that includes information
corresponding to a current sound output of the voice assistant device, information
corresponding to environmental noise information associated with the determined
cluster, and information corresponding to the perceived sound of the voice assistant
device at each IoT device of the one or more IoT devices.. After the prediction of the
optimal sound output, the correction module is configured to correct the predicted
optimal sound output of the voice assistance device based on a calculation of a sound
parameter value corresponding to each of the IoT devices of the determined cluster and
a phase shift of the predicted optimal sound output using the calculated sound parameter

value.
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[0013] Other aspects, advantages, and salient features of the disclosure will
become apparent to those skilled in the art from the following detailed description,
which, taken in conjunction with the annexed drawings, discloses various embodiments

of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The above and other, aspects, features, and advantages of certain
embodiments of the disclosure will be more apparent from the following description
taken in conjunction with the accompanying drawings, in which:

[0015] FIG. 1 illustrates an example illustration of problems indicating unwanted
noise present in a voice assistance based communication environment, according to the
related art;

[0016] FIG. 2 illustrates a flowchart of method operations for mitigating
unwanted audio noise in the loT based communication environment, according to an
embodiment of the disclosure;

[0017] FIG. 3 illustrates a system architecture for mitigating unwanted audio
noise in the [oT based communication environment, according to an embodiment of the
disclosure;

[0018] FIG. 4 illustrates an example illustration of the gaussian mixture model
(GMM), according to an embodiment of the disclosure;

[0019] FIG. 5 illustrates a graphical representation indicating maximum
silhouette score for the selection of the number of clusters, according to an embodiment
of the disclosure;

[0020] FIG. 6 illustrates an example illustration of sonar technology using the
ultrasonic wave and the echo signal for the detection of the user’s location with respect
to the voice assistant device, according to an embodiment of the disclosure;

[0021] FIG. 7 illustrates a prediction method involved in the prediction of the
optimal sound at the detected user’s location, according to an embodiment of the

disclosure;
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[0022] FIG. 8 illustrates a process of comparison for the selection of the target
IoT node, according to an embodiment of the disclosure;

[0023] FIG. 9 illustrates a phase shift network for shifting the phase of the
predicted optimal sound output, according to an embodiment of the disclosure;

[0024] FIG. 10 illustrates a representative architecture to provide tools and
development environment described herein for a technical realization of the system 300,
according to an embodiment of the disclosure; and

[0025] FIG. 11 illustrates another implementation in accordance with the
embodiment of the disclosure, and yet another typical hardware configuration of the
system 1000 in the form of a computer system 1100, according to an embodiment of
the disclosure.

[0026] Further, skilled artisans will appreciate that elements in the drawings are
illustrated for simplicity and may not have necessarily been drawn to scale. For
example, the flow charts illustrate the method in terms of the most prominent operations
involved to help to improve understanding of aspects of the disclosure. Furthermore, in
terms of the construction of the device, one or more components of the device may have
been represented in the drawings by symbols, according to the related art, and the
drawings may show only those specific details that are pertinent to understanding the
embodiments of the disclosure so as not to obscure the drawings with details that will
be readily apparent to those of ordinary skill in the art having the benefit of the
description herein.

[0027] Throughout the drawings, like reference numerals will be understood to

refer to like parts, components, and structures.

DETAILED DESCRIPTION

[0028] The following description with reference to the accompanying drawings
1s provided to assist in a comprehensive understanding of various embodiments of the
disclosure as defined by the claims and their equivalents. It includes various specific
details to assist in that understanding but these are to be regarded as merely exemplary.

Accordingly, those of ordinary skill in the art will recognize that various changes and
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modifications of the various embodiments described herein can be made without
departing from the scope and spirit of the disclosure. In addition, descriptions of well-
known functions and constructions may be omitted for clarity and conciseness.

[0029] The terms and words used in the following description and claims are not
limited to the bibliographical meanings, but, are merely used by the inventor to enable
a clear and consistent understanding of the disclosure. Accordingly, it should be
apparent to those skilled in the art that the following description of various embodiments
of the disclosure is provided for illustration purpose only and not for the purpose of
limiting the disclosure as defined by the appended claims and their equivalents.

[0030] It is to be understood that the singular forms “a,” “an,” and “the” include
plural referents unless the context clearly dictates otherwise. Thus, for example,
reference to “a component surface” includes reference to one or more of such surfaces.
[0031] The term “some” as used herein 1s defined as “none, or one, or more than

9% ¢ 9% (<

one, or all.” Accordingly, the terms “none,” “one,” “more than one,

9% CC

more than one,
but not all” or “all” would all fall under the definition of “some.” The term “some
embodiments” may refer to no embodiments or one embodiment or several
embodiments or all embodiments. Accordingly, the term “some embodiments” is
defined as meaning “no embodiment, or one embodiment, or more than one
embodiment, or all embodiments.”

[0032] The terminology and structure employed herein 1s for describing,
teaching, and illuminating some embodiments and their specific features and elements

and does not limit, restrict, or reduce the spirit and scope of the claims or their

equivalents.
[0033] More specifically, any terms used herein such as but not limited to
“includes,” “comprises,” “has,” “consists,” and grammatical variants thereof do NOT

specify an exact limitation or restriction and certainly do NOT exclude the possible
addition of one or more features or elements, unless otherwise stated, and must NOT be
taken to exclude the possible removal of one or more of the listed features and elements,
unless otherwise stated with the limiting language “MUST comprise” or “NEEDS TO

include.”
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[0034] Whether or not a certain feature or element was limited to being used only
once, either way, it may still be referred to as “one or more features” or “one or more
elements” or “at least one feature” or “at least one element.” Furthermore, the use of the
terms “one or more” or “at least one” feature or element do NOT preclude there being
none of that feature or element unless otherwise specified by limiting language such as
“there NEEDS to be one or more...” or “one or more element is REQUIRED.”

[0035] Unless otherwise defined, all terms, and especially any technical and/or
scientific terms, used herein may be taken to have the same meaning as commonly
understood by one having ordinary skill in the art.

[0036] Embodiments of the disclosure will be described below in detail with
reference to the accompanying drawings.

[0037] FIG. 2 illustrates a flowchart of method operations for mitigating
unwanted audio noise in the Internet of Things (IoT)-based communication
environment, according to an embodiment of the disclosure.

[0038] Referring to FIG. 2, it depicts a method 200 that is executed by
components of the system 300 of FIG. 3 of the drawings. FIG. 3 illustrates a system
architecture for mitigating unwanted audio noise in the IoT-based communication
environment, according to an embodiment of the disclosure.

[0039] Referring to FIG. 3, the system 300 includes a pairing module 302, a
clustering module 304, a prediction module 306, a correction module 308, a rendering
module 310, [oT devices 312 including sensor module 314, a voice assistant device 316,
and a processing module 318. The aforementioned components of the system 300 are
coupled with each other for transfer of information from one component to the other
component in the system 300. It will be understood to a person of ordinary skill in the
art that the disclosure is not limited to the architecture described above, the concept of
the proposed architecture can be applied to any kind of [oT communication-based
architecture supporting the voice assistance feature.

[0040] The IoT devices 312 are intended to represent devices with wired or
wireless mnterfaces through which the [oT devices 312 can send and receive data over
wired and wireless connections. Examples of [oT devices wnclude, but are not funited

to, mobile devices, smart electronic devices, biological managers, sensory devices,
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funciionality performing devices, and the like. The [oT devices 312 can include unigue
idennifiors which can be used 1 the fransonssion of data through a network. Umigue
identifiers of the loT devices 312 can include identifiers created m accordance with
Internet Protocol version 4 (heremalier referved (o as “TPv4™) or identifiers created m
accordance with Internet Protocol version 6 (hereinafter referred 1o as “IPvE™), of which
both protocol versions are hereby incorporated by reference. Dependmng upon
implementation-specific or other considerations, the IoT devices 312 can mclude
apphicable communication miterfaces for receiving and sending data according to an
applicable wireless device protocol. Examples of applicable wireless device protocols
nchude, but are not hmited {0, Wi-Fi, ZigBee®, Bluetooth®, and other applicable fow-
power communication standards.

[0041] The sensor module 314 included in the IoT devices 312 may include but
1s not limited to, accelerometer sensor, ultrasonic sensors, gyro sensor, proximity
sensor, infrared (IR) sensor, humidity sensor, pressure sensor, level sensor, gas sensor,
temperature sensor, motion detection sensor, and the like.

[0042] Here a detailed description of the flow of method of the method 200 and
functionalities of the components of the system 300 will be made by referring to the
voice assistant device 316. However, other smart [oT devices supporting voice assistant
features and the like can also be used as reference.

[0043] Referring to FIG. 2, the method 200 comprises at operation 202
identifying and pairing one or more [oT devices with a voice assistant device in the loT-
based communication environment based on an exchange of information between the
one or more loT devices and the voice assistant device. As an example, the pairing
module 302 identifies the loT devices 312 in the loT-based communication
environment when the voice assistant device 316 triggers an input event to the pairing
module 302 as soon as the voice assistant device 1s ready in a wireless connection state
and operation mode. After the identification of the [oT devices 312, the pairing module
302 pairs the identified IoT devices with the voice assistant device 316 based on an
exchange of information between the IoT devices 312 and the voice assistant device

316.
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[0044] In particular, the pairing module 302 exchanges the information between
the IoT devices 312 and the voice assistant device 316 in a pairing mode based on
approval of a respective connection request by the IoT devices 312 that is being
transmitted by the voice assistant device 316 to the respective [oT devices 312. The
exchanged information may include but is not limited to, the location information of the
IoT devices 312, the information associated with environmental noise around each IoT
device of the IoT devices 312, and the information associated with the perceived sound
of the voice assistant device 316 at each loT device of the [oT devices 312. The pairing
module 302 may also update the exchanged information periodically based on a change
in the wireless connection states of the [oT devices 312 with the voice assistant device
316. The flow of the method 200 now proceeds to operation 204.

[0045] At operation 204, subsequent to the pairing of the IoT devices 312 with
the voice assistant device 316, the method 200 comprises dividing, using a gaussian
mixture model, the one or more paired [oT devices into a plurality of clusters based on
location information of the one or more IoT devices that are paired with the voice
assistant device. For ease of explanation, an example illustration of the gaussian mixture
model is also shown in FIG. 4 of the drawings, according to an embodiment of the
disclosure. As an example, the clustering module 304 divides the IoT devices 312 that
are paired with the voice assistant device 316 into a plurality of clusters based on the
location information of the IoT devices 312. Initially, the clustering module 304 applies
the gaussian mixture model on a dataset for a different range of cluster count and then
further selects a number of clusters for which silhouette score 1s maximum. A graphical
representation indicating maximum silhouette score for the selection of the number of
clusters is 1illustrated in FIG. 5 of the drawings, according an embodiment of the
disclosure. Here, each cluster of the plurality of clusters includes at least one [oT device.
The flow of the method 200 now proceeds to operation 206.

[0046] At operation 206, after the division of the one or more paired IoT devices
into the plurality of clusters, the method 200 comprises detecting a user’s location with
respect to a location of the voice assistant device based on at least one of sensors data
associated with the one or more IoT devices or a time difference between an ultrasonic

wave transmitted by the voice assistance device and an echo signal reflected from the
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user’s body in response to the transmitted ultrasonic wave. As an example, after
dividing the [oT devices 312 into the plurality of clusters, the clustering module 304
further detects a location of the user with respect to a location of the voice assistant
device 316 based on at least one of sensors data collected by the respective sensor
modules 314 of the IoT devices 312 or the time difference between the ultrasonic wave
602 transmitted by the voice assistance device 316 and an echo signal 604 reflected
from the user’s body 606 in response to the transmitted ultrasonic wave 602. In
particular, the clustering module 304 identifies the user’s location with the help of sonar
technology and classify the user as part of one of the clusters among the plurality of
cluster. An example illustration of the sonar technology using the ultrasonic wave and
the echo signal 1s shown 1n FIG. 6 of the drawings, according to an embodiment of the
disclosure. The flow of the method 200 now proceeds to operation 208.

[0047] At operation 208, after the detection of the user’s location, the method
200 comprises determining a cluster among the plurality of clusters corresponding to
the user’s location based on the detected user’s location. As an example, after detecting
the user’s location, the clustering module 304 furthermore determines a cluster among
the plurality of clusters corresponding to the user’s location based on the detected user’s
location. The flow of the method 200 now proceeds to operation 210.

[0048] Once the process of clustering module 304 is completed and the output
generated by clustering module 304 acts as an input to the prediction module 306, and
accordingly at operation 210, the method 200 comprises predicting, using a recurrent
neural networks (RNN) model, an optimal sound output of the voice assistance device
that is audible at the detected user’s location based on sound information data. As an
example,_the prediction module 306 predicts, using the RNN model, an optimal sound
output of the voice assistance device 316 that is audible at the detected user’s location
based on the sound information data. The sound information data includes at least one
of information corresponding to a current sound output of the voice assistant device,
information corresponding to environmental noise associated with the determined
cluster, and information corresponding to the perceived sound of the voice assistant
device at each IoT device of the one or more [oT devices. In particular, the sound

information data includes an original sound output of the voice assistant device 316, the
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environmental noise information associated with the determined cluster in which the
user 1s present, and the information related to the perceived sound of the voice assistant
device 316 ateach IoT device among the [oT devices 312. Further, the predicted optimal
sound output of the voice assistance device 316 includes a plurality of acoustic
parameters (Frequency parameters and intensity parameters). The first set of acoustic
parameters among the plurality of acoustic parameters corresponds to frequency
parameters including minimum frequency level, maximum frequency level, and mean
frequency level (fmin, fmax, and fmig) of the predicted optimal sound output, and the
second set of acoustic parameters among the plurality of acoustic parameters
corresponds to intensity parameters including minimum intensity level, maximum
intensity level, and mean intensity level (Imin, Imax, and Imia) of the predicted optimal
sound output.

[0049] In particular, the output of the RNN is the predicted sound at the detected
user’s location, which can be denoted as 6 acoustic parameters such as:

Frequency parameters: fuin, fmax, fmid
Intensity parameters: Imin, Imax, Imid

[0050] For ease of explanation, the operations involved in the prediction of the
optimal sound at the detected user’s location is shown in FIG. 7 of the drawings,
according to an embodiment of the disclosure. The Output Y as shown in FIG. 7 denotes
the predicted optimal sound at the detected user’s location that can be denoted as 6
acoustic parameters as described above. The flow of the method 200 now proceeds to
operation 212.

[0051] Once the process of the prediction module 306 is completed, the output
generated by the prediction module 306 acts as an input to the correction module 308,
and accordingly at operation 212, the method 200 comprises correcting the predicted
optimal sound output of the voice assistance device based on a calculation of a sound
parameter value corresponding to each of the [oT device of the determined cluster and
a phase shift of the predicted optimal sound output using the calculated sound parameter
value. As an example, the correction module 308 corrects the predicted optimal sound

output of the voice assistance device 316. For correcting the predicted optimal sound
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output of the voice assistance device 316, the correction module 308 performs a series
of operations described below.

[0052] Initially, the correction module 308 calculates the sound parameter value
(A) corresponding to each of the [oT devices of the determined cluster in which the user
is present. In order to calculate the sound parameter value, the correction module 308
performs a series of sub-operations such as, combining the first set of acoustic
parameters (Ar = fmin, fmax, fmia) With the second set of acoustic parameters (A1 = Imin,
Imax, Imid) based on frequency bands of an audible range (for example, 20Hz — 20kHz)
and then calculates the sound parameter value (A = Af + A1) by adding or combining the
parameter values of the first set of acoustic parameters with the parameter values of the
second set of acoustic parameters. Here, both parameter values Ar and Arcorrespond to
independent variables.

[0053] Once the sound parameter value is calculated by the correction module
308 then the correction module 308 selects, as a target [oT device, an [oT device that
has a minimum sound parameter value from the determined cluster in which the user is
present. In particular, the correction module 308 compares the functional values
(comparison function 800) of the combinations of the acoustic parameters for each
neighboring [oT node with the current IoT node (i.e., the [oT node with the Ideal sound
which needs to be heard in the user cluster) and selects a target [oT Node 802 on the
basis of a result of the comparison indicating an IoT node with the minimum difference.
Here, during the comparison, mid-range frequencies have been given a higher priority
because they are most audible by humans and then the minimum range frequencies have
been prioritized because they are most susceptible to loss. Accordingly, the target IoT
node 802 is selected on the basis of least delta (i.e., sound parameter value A) from it to
the determined cluster in which the user is present. An example illustration of the basis
of comparison for the selection of the target [oT node is shown in FIG. 8 of the drawings,
according to an embodiment of the disclosure.

[0054] Once the target IoT node (Target IoT device among the determined user
cluster) is selected by the correction module 308 then the correction module 308
perform a shifting operation for shifting a phase of the predicted optimal sound output

based on the sound parameter value (A) and the sound parameters of the selected IoT
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device (i.e., sound parameters of the target [oT device). As an example, the correction
module 308 shifts the phase of the predicted optimal sound output by 180° based on A
parameters (acoustic parameters) of the selected target IoT device using a phase shift
network 806 as shown in FIG. 9 of the drawings, according to an embodiment of the
disclosure. The shifting in the phase of the predicted optimal sound output ensures
destructive interference with noise.

[0055] Furthermore, in the final operation, after shifting the phase of the
predicted optimal sound output, the correction module 308 generates a new optimal
sound corresponding to the determined cluster by merging the shifted phase optimal
sound output with the desired sound of the voice assistant device 316. As an example,
the correction module 308 generates a corrected sound or the ideal sound to be heard at
the user’s location by merging the shifted phase optimal sound output with the desired
sound of the voice assistant device 316.

[0056] When the new optimal sound or the corrected sound is generated by the
correction module 308, then the rendering module 310 of the system 300 emits or
outputs the generated new optimal sound from the selected target IoT device that can
be heard clearly at the user location despite the adverse effect of the unwanted noise in
the environment or surroundings around the user.

[0057] According to one embodiment of the disclosure, the processing module
318 of the system 300 determines, based on the corrected optimal sound output of the
voice assistance device 316, an optimal region in the determined cluster in which the
user 1s present or around the determined cluster where the generated new optimal sound
is audible and accordingly updates settings of the voice assistance device 316 based on
the determined optimal region in order to accurately provide loud and clear voice
response to the user.

[0058] Now some specific use case examples of the disclosure will be described
in accordance with an embodiment of the disclosure.

[0059] The method 200 and the system 300 of the disclosure can be used in [oT-
based Home Automation solutions. Many times, in an event-triggered communication
between the voice assistant device and a human, when the voice assistant (VA) device

utters some message for the user but due to the noisy environment there is no feedback
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if the user gets the message uttered by the voice assistant device or not. In other words,
since the user is not aware that the voice assistant device 1s speaking information to the
user, the user never gets that information. In view of such a situation, the method 200
and the system 300 of the disclosure can generate an enhanced modulated sound which
if transmitted from IoT devices will reach to the user with minimized signal to noise
ratio (SNR). Those skilled in the art will appreciate that the aforementioned example is
merely exemplary and is not intended to limit the scope of the invention.

[0060] The method 400 and the system 500 of the disclosure can also be used in
the case of industrial automation based IoT solutions to mitigate the unwanted noise
from a noisy environment and in order to generate the enhanced modulated sound which
if transmitted from loT devices will reach to the user or other loT devices with
minimized SNR. Those skilled in the art will appreciate that the aforementioned
example 1s merely exemplary and 1s not intended to limit the scope of the invention.
[0061] Referring now to FIG. 10 of the drawings, it illustrates a representative
architecture to provide tools and development environment described herein for a
technical realization of the system 300, according to an embodiment of the disclosure.
FIG. 10 is merely a non-limiting example, and it will be appreciated that many other
architectures may be implemented to facilitate the functionality described herein. The
architecture may be executing on hardware such as a computing machine (or system)
1000 of FIG. 10 that includes, among other things, processors, memory, and various
application-specific hardware components.

[0062] The architecture (or system) 1000 may include an operating system,
libraries, frameworks, or middleware. The operating system may manage hardware
resources and provide common services. The operating system may include, for
example, a kernel, services, and drivers defining a hardware interface layer. The drivers
may be responsible for controlling or interfacing with the underlying hardware. For
instance, the drivers may include display drivers, camera drivers, Bluetooth® drivers,
flash memory drivers, serial communication drivers (e.g., Universal Serial Bus (USB)
drivers), Wi-Fi® drivers, audio drivers, power management drivers, and so forth

depending on the hardware configuration.
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[0063] A hardware interface layer includes libraries which may include system
libraries such as file-system (e.g., C standard library) that may provide functions such
as memory allocation functions, string manipulation functions, mathematic functions,
and the like. In addition, the libraries may include application programming interface
(API) libraries such as audio-visual media libraries (e.g., multimedia data libraries to
support presentation and manipulation of various media formats such as moving picture
experts group 4 (MPEG4), H.264, MPEG audio layer 3 (MP3), advanced audio coding
(AAC), adaptive multi rate (AMR), joint photographic expert group (JPG), portable
network graphic (PNG)), database libraries (e.g., SQLite that may provide various
relational database functions), web libraries (e.g., WebKit that may provide web
browsing functionality), and the like.

[0064] A middleware may provide a higher-level common infrastructure such as
various graphic user interface (GUI) functions, high-level resource management, high-
level location services, and so forth. The middleware may provide a broad spectrum of
other APIs that may be utilized by the applications or other software
components/modules, some of which may be specific to a particular operating system
or platform.

[0065] The term “module” or “unit™ used in this disclosure may refer to a certain
unit that includes one of hardware, software, and firmware or any combination thereof.
The module may be interchangeably used with unit, logic, logical block, component, or
circuit, for example. The module may be the minimum unit, or part thereof, which
performs one or more particular functions. The module may be formed mechanically or
electronically. For example, the module or the unit disclosed herein may include at least
one Application-Specific Integrated Circuit (ASIC) chip, Field-Programmable Gate
Arrays (FPGAs), and programmable-logic device, which have been known or are to be
developed.

[0066] Further, the architecture 1000 depicts an aggregation of audio/video
processing device-based mechanisms and machine learning/natural language
processing (ML/NLP)-based mechanisms in accordance with an embodiment of the
subject matter. A user interface is defined as input and interaction 1001 refers to overall

input. It can include one or more of the following —touch screen, microphone, camera,
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etc. A first hardware module 1002 depicts specialized hardware for ML/NLP based
mechanisms. As an example, the first hardware module 1002 comprises one or more
neural processors, FPGA, digital signal processor (DSP), graphics processing unit
(GPU), etc.

[0067] A second hardware module 1012 depicts specialized hardware for
executing the data splitting and transfer. ML/NLP based frameworks and APIs 1004
correspond to the hardware interface layer for executing the ML/NLP logic 1006 based
on the underlying hardware. In an example, the frameworks may be one or more or the
following — Tensorflow, Café, NLTK, GenSim, ARM Compute, etc. Simulation
frameworks 1016 and APIs 1014 may include one or more of — Audio Core, Audio Kit,
Unity, Unreal etc.

[0068] A multimedia database (DB) 1008 depicts a pre-trained database. The
database 1008 may be remotely accessible through cloud by the ML/NLP logic 1006.
In other example, the database 1008 may partly reside on cloud and partly on-device
based on usage statistics.

[0069] Another database (e.g., an objects DB) 1018 refers the memory. The
database 1018 may be remotely accessible through a cloud. In other example, the
database 1018 may partly reside on the cloud and partly on-device based on usage
statistics.

[0070] A rendering module 1005 1s provided for rendering audio output and
triggering further utility operations. The rendering module 1005 may be manifested as
a display cum touch screen, monitor, speaker, projection screen, etc.

[0071] A general-purpose hardware and driver module 1003 corresponds to the
computing device 1100 as referred in FIG. 11 and instantiates drivers for the general-
purpose hardware units as well as the application-specific units (1002, 1012).

[0072] In an example, the ML mechanism underlying the architecture 1000 may
be remotely accessible and cloud-based, thereby being remotely accessible through a
network connection. An audio/video processing device may be configured for remotely
accessing the NLP/ML modules and simulation modules may comprise skeleton

elements such as a microphone, a camera a screen/monitor, a speaker, etc.
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[0073] Further, at least one of the plurality of modules of the mesh network may
be implemented through Al based on an ML/NLP logic 1006. A function associated
with Al may be performed through the non-volatile memory, the volatile memory, and
the processor constituting the first hardware module 1002, i.e., specialized hardware for
ML/NLP based mechanisms. The processor may include one or a plurality of
processors. At this time, one or a plurality of processors may be a general-purpose
processor, such as a central processing unit (CPU), an application processor (AP), or
the like, a graphics-only processing unit such as a graphics processing unit (GPU), a
visual processing unit (VPU), and/or an Al-dedicated processor such as a neural
processing unit (NPU). The aforesaid processors collectively correspond to the
processor 1102 of FIG. 11.

[0074] One or a plurality of processors control the processing of the input data in
accordance with a predefined operating rule or artificial intelligence (AI) model stored
in the non-volatile memory and the volatile memory. The predefined operating rule or
artificial intelligence model is provided through training or learning.

[0075] Here, being provided through learning means that, by applying a learning
logic/technique to a plurality of learning data, a predefined operating rule or AI model
of the desired characteristic is made. “Obtained by training" means that a predefined
operation rule or artificial intelligence model configured to perform the desired feature
(or purpose) 1s obtained by training a basic artificial intelligence model with multiple
pieces of training data by a training technique. The learning may be performed in a
device (i.e., the architecture 1000 or the device 1000) itself in which Al according to an
embodiment is performed, and/or may be implemented through a separate
server/system. "

[0076] The AI model may consist of a plurality of neural network layers. Each
layer has a plurality of weight values and performs a neural network layer operation
through calculation between a result of computation of a previous layer and an operation
of a plurality of weights. Examples of neural networks include, but are not limited to,
convolutional neural network (CNN), deep neural network (DNN), recurrent neural

network (RNN), restricted Boltzmann Machine (RBM), deep belief network (DBN),
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bidirectional recurrent deep neural network (BRDNN), generative adversarial networks
(GAN), and deep Q-networks.

[0077] The ML/NLP logic 1006 is a method for training a predetermined target
device (for example, a robot) using a plurality of learning data to cause, allow, or control
the target device to make a determination or prediction. Examples of learning
techniques include, but are not limited to, supervised learning, unsupervised learning,
semi-supervised learning, or reinforcement learning.

[0078] Referring to FIG. 11, it illustrates another implementation according to an
embodiment of the disclosure, and yet another typical hardware configuration of the
system 1000 in the form of a computer system 1100, according to an embodiment of
the disclosure. The computer system 1100 can include a set of instructions that can be
executed to cause the computer system 1100 to perform any one or more of the methods
disclosed. The computer system 1100 may operate as a standalone device or may be
connected, e.g., using a network, to other computer systems or peripheral devices.
[0079] In a networked deployment, the computer system 1100 may operate in the
capacity of a server or as a client user computer in a server-client user network
environment, or as a peer computer system in a peer-to-peer (or distributed) network
environment. The computer system 1100 can also be implemented as or incorporated
across various devices, such as a personal computer (PC), a tablet PC, a personal digital
assistant (PDA), a mobile device, a palmtop computer, a laptop computer, a desktop
computer, a communications device, a wireless telephone, a land-line telephone, a web
appliance, a network router, switch or bridge, or any other machine capable of executing
a set of instructions (sequential or otherwise) that specify actions to be taken by that
machine. Further, while a single computer system 1100 is illustrated, the term "system"
shall also be taken to include any collection of systems or sub-systems that individually
or jointly execute a set, or multiple sets, of instructions to perform one or more computer
functions.

[0080] The computer system 1100 may include a processor 1102 e.g., a central
processing unit (CPU), a graphics processing unit (GPU), or both. The processor 1102
may be a component in a variety of systems. For example, the processor 1102 may be

part of a standard personal computer or a workstation. The processor 1102 may be one
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or more general processors, digital signal processors, application-specific integrated
circuits, field-programmable gate arrays, servers, networks, digital circuits, analog
circuits, combinations thereof, or other now known or later developed devices for
analyzing and processing data. The processor 1102 may implement a software program,
such as code generated manually (i.e., programmed).

[0081] The computer system 1100 may include a memory 1104, such as a
memory 1104 that can communicate via a bus 1108. The memory 1104 may include,
but is not limited to computer-readable storage media such as various types of volatile
and non-volatile storage media, including but not limited to random access memory,
read-only memory, programmable read-only memory, electrically programmable read-
only memory, electrically erasable read-only memory, flash memory, magnetic tape or
disk, optical media and the like. In one example, memory 1104 includes a cache or
random access memory for the processor 1102. In alternative examples, the memory
1104 1s separate from the processor 1102, such as a cache memory of a processor, the
system memory, or other memory. The memory 1104 may be an external storage device
or database for storing data. The memory 1104 is operable to store instructions
executable by the processor 1102. The functions, acts or tasks illustrated in the figures
or described may be performed by the programmed processor 1102 for executing the
instructions stored in the memory 1104. The functions, acts or tasks are independent of
the particular type of instructions set, storage media, processor or processing strategy
and may be performed by software, hardware, integrated circuits, firmware, micro-code
and the like, operating alone or in combination. Likewise, processing strategies may
include multiprocessing, multitasking, parallel processing and the like.

[0082] As shown, the computer system 1100 may or may not further include a
display unit 1110, such as a liquid crystal display (LCD), an organic light-emitting diode
(OLED), a flat panel display, a solid-state display, a projector, a printer or other now
known or later developed display device for outputting determined information. The
display 1110 may act as an interface for the user to see the functioning of the processor
1102, or specifically as an interface with the software stored in the memory 1104 or the

drive unit 1116.
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[0083] Additionally, the computer system 1100 may include an input device
1112 configured to allow a user to interact with any of the components of system 1100.
The computer system 1100 may also include a disk or optical drive unit 1116. The disk
drive unit 1116 may include a computer-readable medium 1122 in which one or more
sets of instructions 1124, e.g., software, can be embedded. Further, the instructions 1124
may embody one or more of the methods or logic as described. In a particular example,
the instructions 1124 may reside completely, or at least partially, within the memory
1104 or within the processor 1102 during execution by the computer system 1100.
[0084] The disclosure contemplates a computer-readable medium that includes
instructions 1124 or receives and executes instructions 1124 responsive to a propagated
signal so that a device connected to a network 1126 can communicate voice, video,
audio, images, or any other data over the network 1126. Further, instructions 1124 may
be transmitted or received over the network 1126 via a communication port or interface
1120 or using a bus 1108. The communication port or interface 1120 may be a part of
the processor 1102 or maybe a separate component. The communication port 1120 may
be created in software or maybe a physical connection in hardware. The communication
port 1120 may be configured to connect with a network 1126, external media, the
display 1110, or any other components in system 1100, or combinations thereof. The
connection with the network 1126 may be a physical connection, such as a wired
Ethernet connection or may be established wirelessly as discussed later. Likewise, the
additional connections with other components of the system 1100 may be physical or
may be established wirelessly. The network 1126 may alternatively be directly
connected to the bus 1108.

|0085] The network 1126 may include wired networks, wireless networks,
Ethernet audio video bridging (AVB) networks, or combinations thereof. The wireless
network may be a cellular telephone network, an 802.11, 802.16, 802.20, 802.1Q or
WiMax network. Further, the network 1126 may be a public network, such as the
Internet, a private network, such as an intranet, or combinations thereof, and may utilize
a variety of networking protocols now available or later developed including, but not
limited to transmission control protocol/internet protocol (TCP/IP) based networking

protocols. The system is not limited to operation with any particular standards and
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protocols. For example, standards for Internet and other packet-switched network
transmissions (e.g., TCP/IP, user date protocol/internet protocol (UDP/IP), hypertext
markup language (HTML), and hypertext transfer protocol (HTTP)) may be used.
[0086] While specific language has been used to describe the disclosure, any
limitations arising on account of the same are not intended. As would be apparent to a
person in the art, various working modifications may be made to the method in order to
implement the inventive concept as taught herein.

[0087] The drawings and the forgoing description give examples of
embodiments. Those skilled in the art will appreciate that one or more of the described
elements may well be combined into a single functional element. Alternatively, certain
elements may be split into multiple functional elements. Elements from one
embodiment may be added to another embodiment. For example, orders of processes
described herein may be changed and are not limited to the manner described herein.
[0088] Moreover, the actions of any flow diagram need not be implemented in
the order shown; nor do all of the acts necessarily need to be performed. Also, those
acts that are not dependent on other acts may be performed in parallel with the other
acts. The scope of embodiments is by no means limited by these specific examples.
Numerous variations, whether explicitly given in the specification or not, such as
differences in structure, dimension, and use of material, are possible. The scope of
embodiments 1s at least as broad as given by the following claims.

[0089] While the disclosure has been shown and described with reference to
various embodiments thereof, it will be understood by those skilled in the art that
various changes in form and details may be made therein without departing from the
spirit and scope of the disclosure as defined by the appended claims and their

equivalents.
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WHAT IS CLAIMED IS:

1. A method for mitigating unwanted audio noise in an Internet of things
(IoT) based communication environment, the method comprising:

identifying and pairing, by a pairing module, one or more loT devices with a
voice assistant device in the loT based communication environment based on an
exchange of information between the one or more IoT devices and the voice assistant
device;

dividing, by a clustering module using a gaussian mixture model, the one or more
paired IoT devices into a plurality of clusters based on location information of the one
or more [oT devices that are paired with the voice assistant device;

detecting, by the clustering module, a user’s location with respect to a location
of the voice assistant device based on at least one of sensors data associated with the
one or more [oT devices or a time difference between an ultrasonic wave transmitted
by the voice assistance device and an echo signal reflected from the user’s body in
response to the transmitted ultrasonic wave;

determining, by the clustering module, a cluster among the plurality of clusters
corresponding to the user’s location based on the detected user’s location;

predicting, by a prediction module using a recurrent neural networks (RNN)
model, an optimal sound output of the voice assistance device that is audible at the
detected user’s location based on sound information data; and

correcting, by a correction module, the predicted optimal sound output of the
voice assistance device based on a calculation of a sound parameter value corresponding
to each IoT device of the determined cluster and a phase shift of the predicted optimal

sound output using the calculated sound parameter value.

2. The method of claim 1,

wherein the predicted optimal sound output of the voice assistance device
includes a plurality of acoustic parameters,

wherein a first set of acoustic parameters among the plurality of acoustic

parameters corresponds to frequency parameters including minimum frequency level,
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maximum frequency level, and mean frequency level of the predicted optimal sound
output, and

wherein a second set of acoustic parameters among the plurality of acoustic
parameters corresponds to intensity parameters including minimum intensity level,
maximum intensity level, and mean intensity level of the predicted optimal sound

output.

3. The method of claim 2, wherein calculating the sound parameter value
corresponding to each IoT device of the determined cluster comprises:

combining, by the correction module, the first set of acoustic parameters with
the second set of acoustic parameters based on frequency bands of an audible range;
and

calculating, by the correction module, the sound parameter value based on the
combination of the first set of acoustic parameters with the second set of acoustic

parameters.

4, The method of claim 2, wherein correcting the predicted optimal sound
output comprises:

selecting, by the correction module as a target [oT device, an [oT device from
the determined cluster that has a minimum sound parameter value;

shifting, by the correction module, a phase of the predicted optimal sound output
based on the calculated sound parameter value and sound parameters of the selected loT
device;

generating, by the correction module, a new optimal sound corresponding to the
determined cluster by merging the shifted phase optimal sound output with a desired
sound of the voice assistant device; and

outputting, by a rendering module, the generated new optimal sound from the

target loT device.

5. The method of claim 4,
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wherein each cluster of the plurality of clusters includes at least one IoT device,
and

wherein the phase of the predicted optimal sound output is shifted by 180"

6. The method of claim 4, further comprising:

determining, by a processing module based on the corrected optimal sound
output of the voice assistance device, an optimal region in the determined cluster or
around the determined cluster where the generated new optimal sound is audible; and

updating, by the processing module, settings of the voice assistance device based

on the determined optimal region.

7. The method of claim 1, further comprising:

exchanging, by the pairing module 1n a pairing mode, the information between
the one or more IoT devices and the voice assistant device, wherein the exchanged
information includes location information of the one or more IoT devices, information
associated with environmental noise around each IoT device of the one or more IoT
devices, and the information associated with a perceived sound of the voice assistant
device at each IoT device of the one or more IoT devices;

pairing, by the pairing module, the one or more IoT devices with the voice
assistant device in the IoT based communication environment based on the exchanged
information; and

updating, by the pairing module, the exchanged information periodically based
on a change in connection states of the one or more IoT devices with the voice assistant

device.

8. The method of claim 1, wherein the sound information data includes at
least one of information corresponding to a current sound output of the voice assistant
device, information corresponding to environmental noise associated with the
determined cluster, or information corresponding to a perceived sound of the voice

assistant device at each IoT device of the one or more IoT devices.
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9. A system for mitigating unwanted audio noise in an Internet of things
(IoT) based communication environment, the system comprising:

a pairing module configured to identify and pair one or more IoT devices with a
voice assistant device in the IoT based communication environment based on an
exchange of information between the one or more IoT devices and the voice assistant
device;

a clustering module configured to:

divide, using a gaussian mixture model, the one or more paired IoT
devices into a plurality of clusters based on location information of the one or
more [oT devices that are paired with the voice assistant device,

detect a user’s location with respect to a location of the voice assistant
device based on at least one of sensors data associated with the one or more IoT
devices or a time difference between an ultrasonic wave transmitted by the voice
assistance device and an echo signal reflected from the user’s body in response
to the transmitted ultrasonic wave, and

determine a cluster among the plurality of clusters corresponding to the
user’s location based on the detected user’s location;

a prediction module configured to predict, using a recurrent neural networks
(RNN) model, an optimal sound output of the voice assistance device that is audible at
the detected user’s location based on sound information data; and

a correction module configured to correct the predicted optimal sound output of
the voice assistance device based on a calculation of a sound parameter value
corresponding to each IoT device of the determined cluster and a phase shift of the

predicted optimal sound output using the calculated sound parameter value.

10.  The system of claim 9,

wherein the predicted optimal sound output of the voice assistance device
includes a plurality of acoustic parameters,

wherein a first set of acoustic parameters among the plurality of acoustic

parameters corresponds to frequency parameters including minimum frequency level,
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maximum frequency level, and mean frequency level of the predicted optimal sound
output, and

wherein a second set of acoustic parameters among the plurality of acoustic
parameters corresponds to intensity parameters including minimum intensity level,
maximum intensity level, and mean intensity level of the predicted optimal sound

output.

11.  The system of claim 10, wherein, to calculate the sound parameter value
corresponding to each ToT device of the determined cluster, the correction module 1s
further configured to:

combine the first set of acoustic parameters with the second set of acoustic
parameters based on frequency bands of an audible range; and

calculate the sound parameter value based on the combination of the first set of

acoustic parameters with the second set of acoustic parameters.

12. The system of claim 10,
wherein to correct the predicted optimal sound output, the correction module is
further configured to:
select, as a target [oT device, an [oT device from the determined cluster
that has a minimum sound parameter value,
shift a phase of the predicted optimal sound output based on the calculated
sound parameter value and sound parameters of the selected loT device, and
generate a new optimal sound corresponding to the determined cluster by
merging the shifted phase optimal sound output with a desired sound of the voice
assistant device, and
wherein the system further comprises a rendering module configured to output

the generated new optimal sound from the target [oT device.

13.  The system of claim 12,
wherein each cluster of the plurality of clusters includes at least one IoT device,

and
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wherein the phase of the predicted optimal sound output is shifted by 180.

14. The system of claim 12, further comprising a processing module
configured to:

determine, based on the corrected optimal sound output of the voice assistance
device, an optimal region in the determined cluster or around the determined cluster
where the generated new optimal sound is audible; and

update settings of the voice assistance device based on the determined optimal

region.

15.  The system of claim 9, wherein the pairing module is further configured
to:

exchange, in a pairing mode, the information between the one or more IoT
devices and the voice assistant device, the exchanged information including location
information of the one or more IoT devices, information associated with environmental
noise around each IoT device of the one or more IoT devices, and the information
associated with a perceived sound of the voice assistant device at each [oT device of the
one or more IoT devices;

pair the one or more [oT devices with the voice assistant device in the ToT based
communication environment based on the exchanged information; and

update the exchanged information periodically based on a change in connection

states of the one or more IoT devices with the voice assistant device.

16.  The system of claim 9, wherein the sound information data includes at
least one of information corresponding to a current sound output of the voice assistant
device, information corresponding to environmental noise associated with the
determined cluster, or information corresponding to a perceived sound of the voice

assistant device at each IoT device of the one or more IoT devices.
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ABSTRACT

A method for mitigating unwanted audio noise in internet of things (IoT)
based communication environment is provided. The method includes identifying and
pairing one or more [oT devices with a voice assistant device, and then dividing the one
or more paired [oT devices into a plurality of clusters. The method further includes
detecting a user’s location with respect to a location of the voice assistant device and
then determining a cluster among the plurality of clusters corresponding to the user’s
location based on the detected user’s location and thereafter using a recurrent neural
networks (RNN) model, predicting an optimal sound output of the voice assistance
device that is audible at the detected user’s location. The method furthermore includes
correcting the predicted optimal sound output of the voice assistance device using a
sound parameter value associated with the determined cluster and a phase shift of the

predicted optimal sound output.
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FIG. 2

200

J

identifying and pairing one or more loT devices with a voice assistant device
in the loT based communication environment based on an exchange of information
between the one or more loT devices and the voice assistant device

202

A 4

dividing, using a gaussian mixture model, the one or more paired loT devices
into a plurality of clusters based on location information of the one or
more loT devices that are paired with the voice assistant device

204

A4

detecting a user's location with respect to a location of the voice assistant

device based on at least one of sensors data associated with the one or more

loT devices or a time difference between an ultrasonic wave transmitted by the

voice assistance device and an echo signal reflected from the user's body in
response to the transmitted ultrasonic wave

206

A 4

determining a cluster among the plurality of clusters corresponding to the
user's location based on the detected user's location

L —208

A4

predicting, using a recurrent neural networks (RNN) model, an optimal sound
output of the voice assistance device that is audible at the detected user's
location based on sound information data

210

A 4

correcting the predicted optimal sound output of the voice assistance device
based on a calculation of a sound parameter value corresponding to each of the
loT device of the determined cluster and a phase shift of the predicted optimal
sound output using the calculated sound parameter value

212
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FIG. 9
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DOCKET NO.: 0503-0636
CLIENT REF.: OEC/14548/US
SAMSUNG REF.: WI-202109-035-1-US0

DECLARATION (37 CFR 1.63) FOR
UTILITY OR DESIGN APPLICATION
USING AN APPLICATION DATA SHEET (37 CFR 1.76)

TITLE: A METHOD AND SYSTEM FOR MITIGATING UNWANTED AUDIO
NOISE IN A VOICE ASSISTANT-BASED COMMUNICATION
ENVIRONMENT

As the below named inventor, I hereby declare that:
This declaration is directed to:
X The attached application, or

[]  United States application or PCT international application number
filed on

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

I believe that I am the original inventor or an original joint inventor of a claimed invention in
the application.

I hereby acknowledge that any willful false statement made in this declaration is punishable u
nder 18 U.S.C. 1001 by fine or imprisonment of not more than five (5) years, or both.
LEGAL NAME OF INVENTOR

August 2, 2022

Inventor: Abhinav GABA Date:
b
% ’/ -~
N AN

Signature:
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SAMSUNG REF.: WI-202109-035-1-US0

DECLARATION (37 CFR 1.63) FOR
UTILITY OR DESIGN APPLICATION
USING AN APPLICATION DATA SHEET (37 CFR 1.76)

TITLE: A METHOD AND SYSTEM FOR MITIGATING UNWANTED AUDIO
NOISE IN A VOICE ASSISTANT-BASED COMMUNICATION
ENVIRONMENT

As the below named inventor, I hereby declare that:
This declaration is directed to:
DX The attached application, or

[ United States application or PCT international application number
filed on

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

I believe that I am the original inventor or an original joint inventor of a claimed invention in

the application.

I hereby acknowledge that any willful false statement made in this declaration is punishable u
nder 18 U.S.C. 1001 by fine or imprisonment of not more than five (5) years, or both.

LEGAL NAME OF INVENTOR

August 2, 2022
Inventor: Akul TANEJA Date:

Signature:
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DECLARATION (37 CFR 1.63) FOR
UTILITY OR DESIGN APPLICATION
USING AN APPLICATION DATA SHEET (37 CFR 1.76)

TITLE: A METHOD AND SYSTEM FOR MITIGATING UNWANTED AUDIO
NOISE IN A VOICE ASSISTANT-BASED COMMUNICATION
ENVIRONMENT

As the below named inventor, I hereby declare that:
This declaration is directed to:
BXI  The attached application, or

[]  United States application or PCT international application number
filed on

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

I believe that I am the original inventor or an original joint inventor of a claimed invention in
the application.

I hereby acknowledge that any willful false statement made in this declaration is punishable u
nder 18 U.S.C. 1001 by fine or imprisonment of not more than five (5) years, or both.
LEGAL NAME OF INVENTOR

August 2, 2022
Inventor: Deepak SHARMA Date:
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Signature:
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DECLARATION (37 CFR 1.63) FOR
UTILITY OR DESIGN APPLICATION
USING AN APPLICATION DATA SHEET (37 CFR 1.76)

TITLE: A METHOD AND SYSTEM FOR MITIGATING UNWANTED AUDIO
NOISE IN A VOICE ASSISTANT-BASED COMMUNICATION
ENVIRONMENT

As the below named inventor, I hereby declare that:
This declaration is directed to:
BXI  The attached application, or

[]  United States application or PCT international application number
filed on

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

I believe that I am the original inventor or an original joint inventor of a claimed invention in
the application.

I hereby acknowledge that any willful false statement made in this declaration is punishable u
nder 18 U.S.C. 1001 by fine or imprisonment of not more than five (5) years, or both.
LEGAL NAME OF INVENTOR

August 2, 2022
Inventor: Raja SINGHAL Date:
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Signature:
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) ) Attorney Docket Number | 0503-0636
Application Data Sheet 37 CFR 1.76

Application Number

A METHOD AND SYSTEM FOR MITIGATING UNWANTED AUDIO NOISE IN A VOICE ASSISTANT-BASED

Title of Invention | '~y MUNICATION ENVIRONMENT

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Remove
Inventor [1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

~] Jpwohinav GABA ]
Residence Information (Select One) US Residency e Non US Residency Active US Military Service

City |Noida || Country of Residence | N |

Mailing Address of Inventor:

Address 1 | ogix Cyber Pk, Plot No. C 28-29, Tower D, Ground

Address 2 lto 10th FL., Twr. C - 3rd and 7th Floor, Sector 62

City | Noida, (U.P.} State/Province | |
Postal Code 201301 Countryi | ||N

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

] s ITANEJA -]
Residence Information (Select One) US Residency (8 Non US Residency Active US Military Service

City |Noida ||Country of Residence | N |

Mailing Address of Inventor:

Address 1 | ogix Cyber Pk, Plot No. C 28-29, Tower D, Ground

Address 2 |to 10th FI., Twr. C - 3rd and 7th Floor, Sector 62

City Noida, (U.P.) State/Province | |

Postal Code 201301 Countryi | [N

Inventor 3
Legal Name
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Attorney Docket Number

0503-0636

Application Number

Title of Invention

A METHOD AND SYSTEM FOR MITIGATING UNWANTED AUDIO NOISE IN A VOICE ASSISTANT-BASED
COMMUNICATION ENVIRONMENT

Prefix| Given Name Middle Name Family Name Suffix
| Peepak SHARMA |
Residence Information (Select One) US Residency  (8) Non US Residency Active US Military Service

City |Noida || Country of Residence i IN |
Mailing Address of Inventor:

Address 1 | ogix Cyber Pk, Plot No. C 28-29, Tower D, Ground

Address 2 |to 10th FI., Twr. C - 3rd and 7th Floor, Sector 62

City | Noida, (U.P.) State/Province | |

Postal Code 01301 Countryi | |N

Inventer 4

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

| E| Raja

SINGHAL

Residence Information (Select One)

US Residency

(® Non US Residency

Active US Military Service

City |Noida

|| Country of Residence | N

Mailing Address of Inventor:

Address 1 | ogix Cyber Pk, Plot No. C 28-29, Tower D, Ground

Address 2 to 10th FI., Twr. C - 3rd and 7th Floor, Sector 62

City Noida, (U.P.) State/Province | |
Postal Code 201301 Countryi | IN

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number

58103

Email Address

usdocketing@jeffersonip.com

| AddEmail | |Remove Email
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Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention A METHOD AND SYSTEM FOR MITIGATING UNWANTED AUDIO NOISE IN A VOICE ASSISTANT-BASED
COMMUNICATION ENVIRONMENT

Application Information:

Title of the Invention SSISTANT-BASED COMMUNICATION ENVIRONMENT

Attorney Docket Number| 0503-0636 Small Entity Status Claimed [ |

Application Type Nonprovisional v
Subject Matter tility v
Total Number of Drawing Sheets (if any) 11 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.5.C. 111(c} and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). )
1
Application number of the previcusly Filing date {YYYY-MM-DD) Intellectual Property Authority or Country
filed application

Publication Information:
[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. | hereby request that the attached application not be published under

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: ¢ Customer Number US Patent Practitioner () Limited Recognition (37 CFR 11.9)

Customer Number 58103
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number

0503-0636

Application Number

Title of Invention

A METHOD AND SYSTEM FOR MITIGATING UNWANTED AUDIO NOISE IN A VOICE ASSISTANT-BASED
COMMUNICATION ENVIRONMENT

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate

National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status

L4

Remove

Application Number

Continuity Type

Prior Application Number

Filing or 371(c) Date
{YYYY-MM-DD)

v

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.8.C. 119(b) and 37 CFR 1.55. When pricrity is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number

Countryi

Filing Date (YYYY-MM-DD)

Remove

Access Code (if applicable)

02111061923

N

P021-12-30

1ED1

Add button.

Additional Foreign Priority Data may be generated within this form by selecting the

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition

Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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Application Data Sheet 37 CFR 1.76

Application Number

A METHOD AND SYSTEM FOR MITIGATING UNWANTED AUDIO NOISE IN A VOICE ASSISTANT-BASED

Title of Invention | -5\ MUNICATION ENVIRONMENT

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property {IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office {(EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQ), the Japan Patent Office
{(JPO), the Korean Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of
China (SIPQO)}, the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 {opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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Application Number
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Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant {1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {(assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name Samsung Electronics Co_, Lid.

Mailing Address Information For Applicant:

Address 1 129, Samsung-ro, Yeongtong-gu

Address 2

City Suwon-si, Gyeonggi-do State/Province

Country | kR Postal Code 16677
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assighment recorded by the Office.
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Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 0503-0636

Application Data Sheet 37 CFR 1.76

Application Number

A METHOD AND SYSTEM FOR MITIGATING UNWANTED AUDIO NOISE IN A VOICE ASSISTANT-BASED

Title of Invention | -5\ MUNICATION ENVIRONMENT

Assignee 1

Complete this section if assighee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information™ section will appear on the patent application
publication as an applicant. For an assighee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province

Countryi Postal Code

Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 2

selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or mare joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |/Donald A. DIPAULA/ Date (YYYY-MM-DD)| [2022-12-19
First Name | Ponald A. Last Name | DiPaula Registration Number | 8115
Additional Signature may be generated within this form by selecting the Add button. Add
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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 0503-0636

Application Data Sheet 37 CFR 1.76

Application Number

A METHOD AND SYSTEM FOR MITIGATING UNWANTED AUDIO NOISE IN A VOICE ASSISTANT-BASED

Title of Invention | -5\ MUNICATION ENVIRONMENT

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandna, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related tc a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.5.C. 2(b)(2); (2} furnishing of the informaticn solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested informaticn, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by youin this form will be subject to the following routine uses:

1 Theinformation con this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.5.C. 552) and the Privacy
Act (5 US.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

3 Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect tc the subject matter of the record.

4,  Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
acontract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C.
552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the Internaticnal Bureau of the World Intellectual Property Crganization, pursuant to the Patent CooperationTreaty.

6.  Arecord in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U 5.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the G5A regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8.  Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C.
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned cr in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential viclation of law or regulation.
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Approved for use through 07/31/2012. 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 contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number

Filing Date P022-12-19
First Named Inventor |Pbhinav GABA
Art Unit

Examiner Name

Aftorney Docket Number 0503-0636

U.S.PATENTS

Remove

Pages,Columns,Lines where

E).(allm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 10325585 B2 P019-06-18 BAKER et al.
2 10878812 B1 P020-12-29 HELWANI et al.

If you wish to add additional U.S. Patent citation information pl

ease click the Add button.

Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1 0210110826 A1l P021-04-15 | AMBOURNE et al.
2 0190273996 A1l P019-09-05 STAROBIN et al.
3 P0170372725 A1l D017-12-28 KHOURY et al.

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS

Remove

Examiner
Initial*

Cite
No

Foreign Document
Number3

Country
Code2j

Kind
Codet

Publication

Date Document

Name of Patentee or
Applicant of cited

Pages,Columns,Lines
where Relevant
Passages or Relevant
Figures Appear

Ts
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Application Number
Filing Date 2022-12-19

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor | Abhinav GABA
Art Unit

Examiner Name

Aftorney Docket Number 0503-0636

1 10-2254522 KR B1 2021-05-24 | EE et al. X

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 9 Applicant is to place a check mark here if|
English language translation is attached.
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Application Number

Filing Date 2022-12-19

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Abhinav GABA

. Art Unit
( Not for submission under 37 CFR 1.9%)

Examiner Name

Aftorney Docket Number 0503-0636

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection({s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e){(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Donald A. DIPAULA/ Date (YYYY-MM-DD) 2022-12-19
Name/Print Donald A. DiPaula Registration Number 58115

This collection of information is required by 37 CFR 1.97 and 1.98. 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.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour 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.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Espacenet

KR10320452281 CONTROL METHOD DEVICE AND PROGRAM OF PARAMETRIC EQUALIZING SOUND TUNING SYSTEM USING ARTIFICIAL
INTELLIGENCE

Applicants: GV KOREA SO LTD KR}
inventors: LEE Ki MAN [KRLHWANG YOUN SEUNG [KRLAN TAE SO0 KR

Classifications:
=

L/

HOSRI0S,; HOSRIZ;

oPG MOAR04 (KRY; HOSRAMZ (KRY;

Priorities: KR20190151022A 20101122

Application: KR20180151022A-2018-11-22

Publication: KR102254582281-2021.05-24

Published as: KR10223845223B1

CONTROL METHOD DEVICE AND PROGRAM OF PARAMETRIC EQUALIZING SOUND TUNING SYSTEM USING ARTIFICIAL INTELLIGENCE

Abstract

Disciosed is 38 msethod for coniroliing a parametric equslizing sound tuning system by using ariificlal intelligence. The method for controlling a parsmetric
equalizing sound tuning system by using ariificial intelliigence comprises the steps in which: a speaker culputs 8 test audio signal; an slectronic device
recaives the cutpwt test audio signal o obiain test frequency response characteristic datla; the electronic device obiains target frequeney response
characteristic data for the received test audio signal; the electronic device inputs the test frequency response characteristic data and the target frequency
msponse charactenistic data as nput values for an actificial nfeliigancs model o obiain agualizing paramaters for corracting the test audio signal, as outowt
vaiues for the artificial intsliigence modsi; an sgualizer corrects an audio signal cutput from the speaker based on the ohiained equalizing parametsrs; and
the speaker outputs an cutput sudio signal. The equalizing parameters includs st least one among & center fregueney, a frequency band, and a gain value.
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

A METHOD AND SYSTEM FOR MITIGATING UNWANTED AUDIO NOISEIN A
VOICE ASSISTANT-BASED COMMUNICATION ENVIRONMENT

First Named Inventor/Applicant Name:

Abhinav GABA

Filer: Maeng-Ho Shin/Mariam Paulos
Attorney Docket Number: 0503-0636
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
UTILITY APPLICATION FILING 1011 1 320 320
UTILITY SEARCH FEE 1111 1 700 700
UTILITY EXAMINATION FEE 1311 1 800 800
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1820
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Electronic Acknowledgement Receipt

EFS ID: 47235226
Application Number: 18084081
International Application Number:
Confirmation Number: 3982

Title of Invention:

A METHOD AND SYSTEM FOR MITIGATING UNWANTED AUDIO NOISEIN A
VOICE ASSISTANT-BASED COMMUNICATION ENVIRONMENT

First Named Inventor/Applicant Name:

Abhinav GABA

Customer Number:

68103

Filer:

Maeng-Ho Shin/Mariam Paulos

Filer Authorized By:

Maeng-Ho Shin

Attorney Docket Number: 0503-0636
Receipt Date: 19-DEC-2022
Filing Date:
Time Stamp: 15:57:50

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $1820

RAM confirmation Number

E2022BIF58131675

Deposit Account

504100

Authorized User

Mariam Paulos

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.16 {National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)

37 CFR 1.20 {Post Issuance fees)

37 CFR 1.21 {Miscellaneous fees and charges)

File Listing:
Document - . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
1950206
1 0503—0636App2?ationAsFiIed. yes 47
p 5fad1712f7b3852b17ce41383331c0cb453
46965
Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal of New Application 1 1
Specification 2 23
Claims 24 29
Abstract 30 30
Drawings-only black and white line drawings 31 41
Oath or Declaration filed 42 45
Power of Attorney 46 47
Warnings:
Information:
1256523
- 0503-0636ApplicationDataShe
2 Application Data Sheet . no 9
EtASFHEdpdf 3eb23617c6a31c3c73d7e754c7 cc09fbd 2fc|
24e6
Warnings:
Information:
612415
Information Disclosure Statement (IDS) | 0503-0636IDSAsFiled12-19-202
3 Form (SB08) 2.pdf no 4
orm p 7fe042b0aeddee6f1d15c50ae3832f0e18b8|
Warnings:

Information:
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1210973

. 1_0503-0636KR10-2254522AsFi

4 Foreign Reference no 25

led_.pdf

af30526eafe2cced cOchabdadb98574f200bf
ec

Warnings:

Information:

44285
5 Fee Worksheet (SB06) fee-info.pdf no 2
03696e213cb74a550c05976ff34e272204fd|
ab35
Warnings:
Information:
Total Files Size (in bytes): 5074402

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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2\ UNITED STATES PATENT AND TRADEMARK OFFIGE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSION'ER FOR PATENTS
P.0. Box 1450
Alexandria, Virginia 22313-1450
wwwuspm g0V

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS | IND CLAIMS
18/084,081 12/19/2022 1820 0503-0636 16 2
CONFIRMATION NO. 3982
68103 FILING RECEIPT

lefeson PLaw,LLP O PR

Washington, DC 20036
Date Mailed: 01/13/2023

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Abhinav GABA, Noida, INDIA;
Akul TANEJA, Noida, INDIA;
Deepak SHARMA, Noida, INDIA;
Raja SINGHAL, Noida, INDIA;
Applicant(s)
Samsung Electronics Co., Ltd., Suwon-si, KOREA, REPUBLIC OF;

Power of Attorney: The patent practitioners associated with Customer Number 68103

Domestic Applications for which benefit is claimed - None.
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
INDIA 202111061923 12/30/2021 Access Code Provided

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 01/10/2023
The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 18/084,081
Projected Publication Date: 07/06/2023
Non-Publication Request: No

Early Publication Request: No
Title

METHOD AND SYSTEM FOR MITIGATING UNWANTED AUDIO NOISE IN A VOICE ASSISTANT-
BASED COMMUNICATION ENVIRONMENT

Preliminary Class

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.
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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).

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
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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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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 18/084,081
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
B o) N/A N/A N/A N/A 320
SEARCH FEE
(37 CFR 11600, (), or (m) N/A N/A N/A N/A 700
EXAMINATION FEE
i e N/A N/A N/A N/A 800
TOTAL CLAIMS . *
(37 GFR 1.16(i)) 16 minus 20 = 0 OR Ix 0
INDEPENDENT CLAIMS ’ *
(37 GFR 1.16(h)) 2 minus 8 = X 0
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1820
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
w Total g i - =
> (37 CF?{ ?.160)) Minus X = OR X
[ - - ey =
E ((ISI;%erRe? .?g(ﬂt)) s x = OR |x
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
U1] Total * Minus o = X =
= @7 CF?{ ?.160)) OR |x
% Independent * Minus | ** = M _ OR |x
w (37 CFR 1.16(h}) B
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))
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
** If 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".
he "Hi i Pai l nial} a b I box in column ]
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WIPO

. . . WORLD
Digital Access Service INTELLECTUAL PROPERTY

(DAS) ORGANIZATION

CERTIFICATE OF AVAILABILITY OF A CERTIFIED PATENT DOCUMENT IN A
DIGITAL LIBRARY

The International Bureau certifies that a copy of the patent application indicated
below has been available to the WIPQO Digital Access Service since the date of
availability indicated, and that the patent application has been available to the
indicated Office(s) as of the date specified following the relevant Office code:

Document details:  Country/Office: [N
Filing date: 30 Dec 2021 (30.12.2021)

Application number: 202111061923

Date of availability of document: 07 Jan 2022 (07.01.2022)

The following Offices can retrieve this document by using the access code:
AR, AT, AU, BE, BR, CA, CL, CN, CO, DK, EA, EE, EP, ES, FI, GB,
GE, IB, IE, IL, IN, JP, KR, LT, LV, MA, MC, MX, NL, NO, NZ, PL, SE,
usS

Date of issue of this certificate: 29 Apr 2023 (29.04.2023)

34, chemin des Colombettes
1211 Geneva 20, Switzerland
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PROFERTY INDES
q 33@33 ST g
EHEG R IR CNEY

GOVERNMENT OF INDIA
FitIeT o IEYT HEWY
MINISTRY OF COMMERCE & INDUSTRY
§¥T mratey

THE PATENT OFFICE

& srengEarerly o 9f FfEfFwR, 1970 &Y swy T3(3) & FEw STy vwEs Wy vh
srgR fesr & Fv & gAY pEEeT 8 GRF e & v miies Fferlr g vaggany ag gEiiond
e & gae 7 gEd ara sl Y GEF o3RI sud ary Herae

FeaARd) § B RraiEfaa B

i, the undersigned, being an officer duly authorized to sign and issue the certificate on behalf of
the Lantmiier General of Patenis, Designs and Trademarks in accordance with the provisions of
Section 73{3} of the Patents Act, 1970, hereby certifv that annexed herete is a True Capy of the

doctiment{s} us filed in connection with the following Patent Application

F) HEZH HWEIY ) Application Number: 202111061923
&} FIEA FE F FHIE b) Date of Filing: 30th December, 2021

7] ﬁ’ﬁ??f'ﬁd SEATAA T} FT FTH/ ) Name of the documenti(s) requested:
1} Application Forawd

2} Complete Specification

3} Drawings
filed vn 30th December, 2021 {(As per e-filing vecord)

gp wHrergE 92T siREeGFE 1970 & awr 147(1) @ seha Fuey FRa ofFaal & asa arb Bar

Y
g7 & iThis certificate Is Issued under the powers vested in me U/S 147{1} of The Patents Act, 1970
'+ Digitally signed by G:B:Bimi

DN: ¢=IN,-0o=Personal, title=5053,

pseudonym=b863d70f0d39850150

ee09a2¢116d2033ab8008e704b47

773aaeb6467ccdas,

stalCode=110078, st=Delhi,
=b01dbff6040f24e62

f&R7w7 Dated this Otith day of January, 2022
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FORM 1 (FOR OFFICE USE ONLY)
THE PATENTS ACT 1970 (39 of 1970) and
THE PATENTS RULES, 2003
APPLICATION FOR GRANT OF
PATENT
(See section 7, 54 and 135 and sub-rule (1) of
rule 20)
Application No.
Filing Date:
Amount of Fee
paid:
CBR No:
Signature:
1. APPLICANT’S REFERENCE /
IDENTIFICATION NO. (AS ALLOTTED 4159IN232
BY OFFICE)

2. TYPE OF APPLICATION [Please tick (‘l ) at the appropriate category]|

Ordinary (V) Convention () PCT-NP ()
Divisional () A];Ztii?;nof) Divisional () Az*zlti?;n"f) Divisional () A];ztﬁ?;n"f)
3A. APPLICANT
Name in Full Nationality CO“?‘”Y of Address of the Applicant
Residence
House No. 416
Street Maetan—DorgﬁYeongtong-
Sam Su(Ijl(g). Elljtgroni cs KR KR City Suwon-'SI
’ State Gyeonggi-do
Country Republic of Korea
Pin code 442-742

3B. CATEGORY OF APPLICANT |Please tick (‘/ ) at the appropriate category]

Other than Natural Person

Natural Person ()

Small Entity ()

Startup ()

Others (\l )
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4, INVENTORC(S) [ Please tick (‘l ) at the appropriate category]
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FIELD OF THE INVENTION

[0001] The present disclosure relates to a method and system for mitigating unwanted audio noise.
In particular, the present invention relates to a method and system for mitigating unwanted audio

noise in a voice assistant-based communication environment.

BACKGROUND

[0002] With the rapid growth in speech recognition and speech response-based systems, an
exploration into human interaction with Artificial Intelligence (AI) based voice systems has
become an integral part of livelihood and has drawn significant consideration of the user’s for a
better interactive experience. For example, voice assistants have become an integral part of home
and office environments nowadays. There are many reasons due to which speech recognition or

the speech response by the Al-based voice systems fail in the case of a noisy environment.

[6003] In an ideal scenario, in a room or hall with no activity, the voice responses from the voice
assistants would be clearly audible to users. However, it is very rare to have an interaction with a
voice assistant that doesn’t have some form of background noise. For example, the user could be
in a home with multiple noise elements present in the background, or the user could be at a quick-
service restaurant with other customers’ chatter, etc.. whatever the background noise is, a voice
assistant needs to be able to filter through it and focus on the person asking the question and
respond that accordingly. Otherwise, the voice assistant will lose its accuracy. For example, the
voice assistant might provide false positives and negative responses, and might create frustration
for the user. Generally, the voice assistant brings a whole new hands-free experience of asking
gquestions, requests, or giving tasks and that is why it needs to be accurate. Therefore, the voice

responses from these devices need to be loud and clear.

[0004] Elements of the noisy environment like additive noise, convolutional noise, nonlinear
distortion, etc.. in the Al-based voice systems are not easy to correct and not all solutions work for
each type of noise interference. For example, there is noise or some background sound in rooms

and offices where different kinds of activities are ongoing. An example of such an environment is
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also shown in Figure 1 of the drawings. These noises and the background sound in the room and
offices make it difficult for the user of the voice assistant to be able to understand or listen to the
audio response provided by the voice assistant. In general, noise is very difficult for Al-based

voice systems to handle and requires various reduction methods.

[0005] Therefore, there lies a need for a method and system that can mitigate unwanted audio
noise in such environments as discussed above. Accordingly, the present disclosure describes the
method and the system for mitigating unwanted audio noise in a voice assistant-based

communication environment to provide loud and clear voice responses to the user.

SUMMARY

[0006] This summary is provided to introduce a selection of concepts in a simplified format that
are further described in the detailed description of the invention. This summary is not intended to
identify key or essential inventive concepts of the invention, nor is it intended for determining the

scope of the invention.

[0007] In an implementation, the present subject matter refers to a method for mitigating
unwanted audio noise in the Internet of things (IoT) based communication environment. The
method comprises identifying and pairing one or more IoT devices with a voice assistant device
in the IoT-based communication environment based on an exchange of information between the
one or more IoT devices and the voice assistant device. The method further comprises dividing,
using a gaussian mixture model, the one or more paired IoT devices into a plurality of clusters
based on location information of the one or more IoT devices that are paired with the voice
assistant device. Furthermore, the method comprises detecting a user’s location with respect to a
location of the voice assistant device based on at least one of sensors data associated with the one
or more loT devices or a time difference between an ultrasonic wave transmitted by the voice
assistance device and an echo signal reflected from the user’s body in response to the transmitted
ultrasonic wave. Subsequent to the detection of the user’s location, the method furthermore
comprises determining a cluster among the plurality of clusters corresponding to the user’s
location based on the detected user’s location and then using a recurrent neural networks (RNN)
model predicting an optimal sound output of the voice assistance device that is audible at the

detected user’s location based on sound information data that includes information corresponding
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to a current sound output of the voice assistant device, information corresponding to
environmental noise associated with the determined cluster, and information corresponding to the
perceived sound of the voice assistant device at each IoT device of the one or more IoT devices.
At last, after the prediction of the optimal sound output of the voice assistance device, the method
furthermore comprises correcting the predicted optimal sound output of the voice assistance
device based on a calculation of a sound parameter value corresponding to each of the IoT devices
of the determined cluster and a phase shift of the predicted optimal sound output using the

calculated sound parameter value.

[0008] In another implementation, the present subject matter refers to a system for mitigating
unwanted audio noise in IoT based communication environment. The system includes a pairing
module, a clustering module, a prediction module, and a correction module. The paring module is
configured to identify and pair one or more IoT devices with a voice assistant device in the IoT-
based communication environment based on an exchange of information between the one or more
IoT devices and the voice assistant device. The clustering module is configured to divide, using a
gaussian mixture model, the one or more paired IoT devices into a plurality of clusters based on
location information of the one or more IoT devices that are paired with the voice assistant device.
The clustering module is further configured to detect a user’s location with respect to a location
of the voice assistant device based on at least one of sensors data associated with the one or more
ToT devices or a time difference between an ultrasonic wave transmitted by the voice assistance
device and an echo signal reflected from the user’s body in response to the transmitted ultrasonic
wave. Furthermore, the clustering module is configured to determine a cluster among the plurality
of clusters corresponding to the user’s location based on the detected user’s location. The
prediction module is configured to predict, using a recurrent neural networks (RNN) model, an
optimal sound output of the voice assistance device that is audible at the detected user’s location
based on sound information data that includes information corresponding to a current sound output
of the voice assistant device, information corresponding to environmental noise information
associated with the determined cluster, and information corresponding to the perceived sound of
the voice assistant device at each IoT device of the one or more IoT devices.. After the prediction
of the optimal sound output, the correction module is configured to correct the predicted optimal
sound output of the voice assistance device based on a calculation of a sound parameter value
corresponding to each of the IoT devices of the determined cluster and a phase shift of the

predicted optimal sound output using the calculated sound parameter value.
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[0009] To further clarify the advantages and features of the present invention, a more particular
description of the invention will be rendered by reference to specific embodiments thereof, which
is illustrated in the appended drawing. It is appreciated that these drawings depict only typical
embodiments of the invention and are therefore not to be considered limiting its scope. The
invention will be described and explained with additional specificity and detail with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] These and other features, aspects, and advantages of the present invention will become
better understood when the following detailed description is read with reference to the
accompanying drawings in which like characters represent like parts throughout the drawings,
wherein:

Figures 1 illustrates an example illustration of problems indicating unwanted noise present
in a voice assistance based communication environment, in accordance with a state of art;

Figure 2 illustrates a flowchart of method steps for mitigating unwanted audio noise in the
IoT based communication environment, in accordance with an embodiment of the present
disclosure;

Figure 3 illustrates a system architecture for mitigating unwanted audio noise in the IoT
based communication environment, in accordance with an embodiment of the present disclosure;

Figure 4 illustrates an example illustration of the gaussian mixture model (GMM), in
accordance with an embodiment of the present disclosure;

Figure 5 illustrates an exemplary graphical representation indicating maximum silhouette
score for the selection of the number of clusters, in accordance with an embodiment of the present
disclosure;

Figure 6 illustrates an example illustration of sonar technology using the ultrasonic wave
and the echo signal for the detection of the user’s location with respect to the voice assistant device,
in accordance with an embodiment of the present disclosure;

Figure 7 illustrates a prediction method involved in the prediction of the optimal sound at
the detected user’s location, in accordance with an embodiment of the present disclosure;

Figure 8 illustrates a process of comparison for the selection of the target IoT node, in

accordance with an embodiment of the present disclosure;
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Figure 9 illustrates a phase shift network for shifting the phase of the predicted optimal
sound output, in accordance with an embodiment of the present disclosure;

Figure 10 illustrates a representative architecture to provide tools and development
environment described herein for a technical realization of the system 300, in accordance with an
embodiment of the present disclosure; and

Figure 11 illustrates another exemplary implementation in accordance with the
embodiment of the present invention, and yet another typical hardware configuration of the system
1000 in the form of a computer system 1100, in accordance with an embodiment of the present

disclosure.

[0011] Further, skilled artisans will appreciate that elements in the drawings are illustrated for
simplicity and may not have necessarily been drawn to scale. For example, the flow charts
illustrate the method in terms of the most prominent steps involved to help to improve
understanding of aspects of the present invention. Furthermore, in terms of the construction of the
device, one or more components of the device may have been represented in the drawings by
conventional symbols, and the drawings may show only those specific details that are pertinent to
understanding the embodiments of the present invention so as not to obscure the drawings with
details that will be readily apparent to those of ordinary skill in the art having the benefit of the

description herein.

DETAILED DESCRIPTION

[0012] It should be understood at the outset that although illustrative implementations of the
embodiments of the present disclosure are illustrated below, the present invention may be
implemented using any number of techniques, whether currently known or in existence. The
present disclosure should in no way be limited to the illustrative implementations, drawings, and
techniques illustrated below, including the exemplary design and implementation illustrated and
described herein, but may be modified within the scope of the appended claims along with their

full scope of equivalents.

[0013] The term “some” as used herein is defined as “none, or one, or more than one, or all.”

EE A3 EE A3

Accordingly, the terms “none,” “one,” “more than one,

5 ¢

more than one, but not all” or “all”
would all fall under the definition of “some.” The term “some embodiments” may refer to no

embodiments or one embodiment or several embodiments or all embodiments. Accordingly, the
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term “some embodiments” is defined as meaning “no embodiment, or one embodiment, or more

than one embodiment, or all embodiments.”

[0014] The terminology and structure employed herein is for describing, teaching, and
illuminating some embodiments and their specific features and elements and does not limit,

restrict, or reduce the spirit and scope of the claims or their equivalents.

[0015] More specifically, any terms used herein such as but not limited to “includes,”
“comprises,” “has,” “consists,” and grammatical variants thereof do NOT specify an exact
limitation or restriction and certainly do NOT exclude the possible addition of one or more features
or elements, unless otherwise stated, and must NOT be taken to exclude the possible removal of
one or more of the listed features and elements, unless otherwise stated with the limiting language

“MUST comprise” or “NEEDS TO include.”

[0016] Whether or not a certain feature or element was limited to being used only once, either
way, it may still be referred to as “one or more features” or “one or more elements” or “at least
one feature” or “at least one element.” Furthermore, the use of the terms “one or more” or “at least
one” feature or element do NOT preclude there being none of that feature or element unless
otherwise specified by limiting language such as “there NEEDS to be one or more . . . ” or “one

or more element is REQUIRED.”

[0017] Unless otherwise defined, all terms, and especially any technical and/or scientific terms,
used herein may be taken to have the same meaning as commonly understood by one having

ordinary skill in the art.

[0018] Embodiments of the present invention will be described below in detail with reference to

the accompanying drawings.

[0019] Figure 2 illustrates a flowchart of method steps for mitigating unwanted audio noise in the
JIoT-based communication environment, in accordance with an embodiment of the present
disclosure. Figure 2 depicts a method 200 that is executed by components of the system 300 of
figure 3 of the drawings. Figure 3 illustrates a system architecture for mitigating unwanted audio
noise in the IoT-based communication environment, in accordance with an embodiment of the

present disclosure.
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[0020] The system 300 includes a paring module 302, a clustering module 304, a prediction
module 306, a correction module 308, a rendering module 310, ToT devices 312 including sensor
module 314, a voice assistant device 316, and a processing module 318. The aforementioned
components of the system 300 are coupled with each other for transfer of information from one
component to the other component in the system 300. It will be understood to a person of ordinary
skill in the art that the disclosure is not limited to the architecture described above, the concept of
the proposed architecture can be applied to any kind of IoT communication-based architecture

supporting the voice assistance feature.

[0021] The IoT devices 312 are iniended to represent devices with wired or wireless interfaces
ihrough which the [0T devices 312 can send and receive daia over wired and wireless connections.
Fxamples of [oT devices include, but ie not limited to, mobile devices, smart elecironic devices,
biotogical wmanagers, seunsory devices, {unctionaiity performing devices, and the like.
The IoT devices 3 12 can include unique identifiers which can be used in the transmission of data
through a network, Unique identifiers of the [oT devices 312 can include identifiers created in
accordance with Internet Protocol version 4 (hereinafter referred to as “IPv4™) or identifiers
created in accordance with Internet Protocol version & (hereinafter referved to as “IPvE”), of which
both protocol versions are hereby incorporated by reference. Drepending upon implementation-
specific or other considerations, the IoT devices 312 can include apphicable commumication
interfaces for receiving and sending data according to aun applicable wireless device protocol.
Examples of applicable wireless device protocols include, but are not limited to, Wi-Fi, ZigBee®,

Blustooth®, and other applicable low-power communication standards.

[0022] The sensor module 314 included in the IoT devices 312 may include but is not limited to,
accelerometer sensor, ultrasonic sensors, gyro sensor, proximity sensor, IR sensor humidity
sensor, pressure sensor, level sensor, gas sensor, temperature sensor, motion detection sensor, and

the like.

[0023] Here a detailed description of the flow of method steps of the method 200 and
functionalities of the components of the system 300 will be made by referring to the voice assistant
device 316. However, other smart IoT devices supporting voice assistant features and the like can

also be used as reference.
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[0024] The method 200 comprises (at step 202) identifying and pairing one or more IoT devices
with a voice assistant device in the IoT-based communication environment based on an exchange
of information between the one or more IoT devices and the voice assistant device. As an example,
the pairing module 302 identifies the IoT devices 312 in the IoT-based communication
environment when the voice assistant device 316 triggers an input event to the pairing module 302
as soon as the voice assistant device is ready in a wireless connection state and operation mode.
After the identification of the IoT devices 312, the pairing module 302 pairs the identified IoT
devices with the voice assistant device 316 based on an exchange of information between the ToT

devices 312 and the voice assistant device 316.

[0025] In particular, the pairing module 302 exchanges the information between the IoT devices
312 and the voice assistant device 316 in a pairing mode based on approval of a respective
connection request by the loT devices 312 that is being transmitted by the voice assistant device
316 to the respective IoT devices 312. The exchanged information may include but is not limited
to, the location information of the IoT devices 312, the information associated with environmental
noise around each IoT device of the 10T devices 312, and the information associated with the
perceived sound of the voice assistant device 316 at each IoT device of the ToT devices 312. The
pairing module 302 may also update the exchanged information periodically based on a change in
the wireless connection states of the IoT devices 312 with the voice assistant device 316. The flow

of the method 200 now proceeds to (step 204).

[0026] At the step 204, subsequent to the pairing of the loT devices 312 with the voice assistant
device 316, the method 200 comprises dividing, using a gaussian mixture model, the one or more
paired IoT devices into a plurality of clusters based on location information of the one or more
IoT devices that are paired with the voice assistant device. For ease of explanation, an example
illustration of the gaussian mixture model is also shown in Figure 4 of the drawings, in accordance
with an embodiment of the present disclosure. As an example, the clustering module 304 divides
the IoT devices 312 that are paired with the voice assistant device 316 into a plurality of clusters
based on the location information of the IoT devices 312. Initially, the clustering module 304
applies the gaussian mixture model on a dataset for a different range of cluster count and then
further selects a number of clusters for which silhouette score is maximum. An exemplary
graphical representation indicating maximum silhouette score for the selection of the number of

clusters is illustrated in Figure 5 of the drawings, in accordance with an embodiment of the present
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disclosure. Here, each cluster of the plurality of clusters includes at least one IoT device. The flow

of the method 200 now proceeds to (step 2006).

[0027] At the step 206, after the division of the one or more paired IoT devices into the plurality
of clusters, the method 200 comprises detecting a user’s location with respect to a location of the
voice assistant device based on at least one of sensors data associated with the one or more ToT
devices or a time difference between an ultrasonic wave transmitted by the voice assistance device
and an echo signal reflected from the user’s body in response to the transmitted ultrasonic wave.
As an example, after dividing the IoT devices 312 into the plurality of clusters, the clustering
module 304 further detects a location of the user with respect to a location of the voice assistant
device 316 based on at least one of sensors data collected by the respective sensor modules 314 of
the TIoT devices 312 or the time difference between the ultrasonic wave 602 transmitted by the
voice assistance device 316 and an echo signal 604 reflected from the user’s body 606 in response
to the transmitted ultrasonic wave 602. In particular, the clustering module 304 identifies the user’s
location with the help of sonar technology and classify the user as part of one of the clusters among
the plurality of cluster. An example illustration of the sonar technology using the ultrasonic wave
and the echo signal is shown in Figure 6 of the drawings, in accordance with an embodiment of

the present disclosure. The flow of the method 200 now proceeds to (step 208).

[0028] At the step 208, after the detection of the user’s location, the method 200 comprises
determining a cluster among the plurality of clusters corresponding to the user’s location based on
the detected user’s location. As an example, after detecting the user’s location, the clustering
module 304 furthermore determines a cluster among the plurality of clusters corresponding to the
user’s location based on the detected user’s location. The flow of the method 200 now proceeds

to (step 210).

[0029] Once the process of clustering module 304 is completed and the output generated by
clustering module 304 acts as an input to the prediction module 306, and accordingly at the step
210, the method 200 comprises predicting, using a recurrent neural networks (RNN) model, an
optimal sound output of the voice assistance device that is audible at the detected user’s location
based on sound information data.. As an example,_the prediction module 306 predicts, using the
RNN model, an optimal sound output of the voice assistance device 316 that is audible at the

detected user’s location based on the sound information data. The sound information data includes

10
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at least one of information corresponding to a current sound output of the voice assistant device,
information corresponding to environmental noise associated with the determined cluster, and
information corresponding to the perceived sound of the voice assistant device at each IoT device
of the one or more IoT devices. In particular, the sound information data includes an original sound
output of the voice assistant device 316, the environmental noise information associated with the
determined cluster in which the user is present, and the information related to the perceived sound
of the voice assistant device 316 at each IoT device among the IoT devices 312. Further, the
predicted optimal sound output of the voice assistance device 316 includes a plurality of acoustic
parameters (Frequency parameters and intensity parameters). The first set of acoustic parameters
among the plurality of acoustic parameters corresponds to frequency parameters including
minimum frequency level, maximum frequency level, and mean frequency level (fmin, fmax, and
fmid) of the predicted optimal sound output, and the second set of acoustic parameters among the
plurality of acoustic parameters corresponds to intensity parameters including minimum intensity
level, maximum intensity level, and mean intensity level (Imin, Imax, and Imid) of the predicted

optimal sound output.

[0030] In particular, the output of the RNN is the predicted sound at the detected user’s location,
which can be denoted as 6 acoustic parameters such as:

Frequency parameters: fimin, fmax, fmid

Intensity parameters: Imin, Imax, Imid
For ease of explanation, the operations involved in the prediction of the optimal sound at the
detected user’s location is shown in Figure 7 of the drawings, in accordance with an embodiment
of the present disclosure. The Output Y as shown in Figure 7 denotes the predicted optimal sound
at the detected user’s location that can be denoted as 6 acoustic parameters as described above.

The flow of the method 200 now proceeds to (step 212).

[0031] Once the process of the prediction module 306 is completed, the output generated by the
prediction module 306 acts as an input to the correction module 308, and accordingly at the step
212, the method 200 comprises correcting the predicted optimal sound output of the voice
assistance device based on a calculation of a sound parameter value corresponding to each of the
IoT device of the determined cluster and a phase shift of the predicted optimal sound output using
the calculated sound parameter value. As an example, the correction module 308 corrects the

predicted optimal sound output of the voice assistance device 316. For correcting the predicted

1
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optimal sound output of the voice assistance device 316, the correction module 308 performs a

series of operations described below.

[0032] Initially, the correction module 308 calculates the sound parameter value (A)
corresponding to each of the IoT devices of the determined cluster in which the user is present. In
order to calculate the sound parameter value, the correction module 308 performs a series of sub-
operations such as, combining the first set of acoustic parameters (Af = fmin, fmax, fmid) with the
second set of acoustic parameters (Ar = Imin, Imax, Imid) based on frequency bands of an audible
range (for example, 20Hz — 20kHz) and then calculates the sound parameter value (A = Ar + A))
by adding or combining the parameter values of the first set of acoustic parameters with the
parameter values of the second set of acoustic parameters. Here, both parameter values Ar and A1

correspond to independent variables.

[0033] Once the sound parameter value is calculated by the correction module 308 then the
correction module 308 selects, as a target IoT device, an ToT device that has a minimum sound
parameter value from the determined cluster in which the user is present. In particular, the
correction module 308 compares the functional values (comparison function 800) of the
combinations of the acoustic parameters for each neighboring IoT node with the current ToT node
(Le. the IoT node with the Ideal sound which needs to be heard in the user cluster) and selects a
target IoT Node 802 on the basis of a result of the comparison indicating an IoT node with the
minimum difference. Here, during the comparison, mid-range frequencies have been given a
higher priority because they are most audible by humans and then the minimum range frequencies
have been prioritized because they are most susceptible to loss. Accordingly, the target loT node
802 is selected on the basis of least delta (i.e., sound parameter value A) from it to the determined
cluster in which the user is present. An example illustration of the basis of comparison for the
selection of the target IoT node is shown in Figure 8 of the drawings, in accordance with an

embodiment of the present disclosure.

[0034] Once the target IoT node (Target IoT device among the determined user cluster) is selected
by the correction module 308 then the correction module 308 perform a shifting operation for
shifting a phase of the predicted optimal sound output based on the sound parameter value (A) and
the sound parameters of the selected IoT device (I.e., sound parameters of the target [oT device).

As an example, the correction module 308 shifts the phase of the predicted optimal sound output

12
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by 180° based on A parameters (acoustic parameters) of the selected target IoT device using a
phase shift network 806 as shown in Figure 9 of the drawings, in accordance with an embodiment
of the present disclosure. The shifting in the phase of the predicted optimal sound output ensures

destructive interference with noise.

[0035] Furthermore, in the final step, after shifting the phase of the predicted optimal sound
output, the correction module 308 generates a new optimal sound corresponding to the determined
cluster by merging the shifted phase optimal sound output with the desired sound of the voice
assistant device 316. As an example, the correction module 308 generates a corrected sound or the
ideal sound to be heard at the user’s location by merging the shifted phase optimal sound output

with the desired sound of the voice assistant device 316.

[0036] When the new optimal sound or the corrected sound is generated by the correction module
308, then the rendering module 310 of the system 300 emits or outputs the generated new optimal
sound from the selected target IoT device that can be heard clearly at the user location despite the

adverse effect of the unwanted noise in the environment or surroundings around the user.

[0037] According to one embodiment of the present disclosure, the processing module 318 of the
system 300 determines, based on the corrected optimal sound output of the voice assistance device
316, an optimal region in the determined cluster in which the user is present or around the
determined cluster where the generated new optimal sound is hearable and accordingly updates
settings of the voice assistance device 316 based on the determined optimal region in order to

accurately provide loud and clear voice response to the user.

[0038] Now some specific use case examples of the present invention will be described in

accordance with an embodiment of the present disclosure.

[0039] The method 200 and the system 300 of the present invention can be used in IoT-based
Home Automation solutions. Many times, in an event-triggered communication between the
virtual assistant device and a human, when the virtual assistant device utters some message for the
user but due to the noisy environment there is no feedback if the user gets the message uttered by
the virtual assistant device or not. In other words, since the user is not aware that the virtual

assistant device VA is speaking information to the user, the user never gets that information. In
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view of such a situation, the method 200 and the system 300 of the present invention can generate
an enhanced modulated sound which if transmitted from IoT devices will reach to the user with
minimized SNR. Those skilled in the art will appreciate that the aforementioned example is merely

exemplary and is not intended to limit the scope of the invention.

[0040] The method 400 and the system 500 of the present invention can also be used in the case
of industrial automation based IoT solutions to mitigate the unwanted noise from a noisy
environment and in order to generate the enhanced modulated sound which if transmitted from
IoT devices will reach to the user or other IoT devices with minimized SNR. Those skilled in the
art will appreciate that the aforementioned example is merely exemplary and is not intended

to limit the scope of the invention.

[0041] Referring now to Figure 10 of the Drawings, Figure 10 illustrates a representative
architecture to provide tools and development environment described herein for a technical
realization of the system 300, in accordance with an embodiment of the present disclosure. Figure
10 is merely a non-limiting example, and it will be appreciated that many other architectures may
be implemented to facilitate the functionality described herein. The architecture may be executing
on hardware such as a computing machine 1000 of Figure 10 that includes, among other things,

processors, memory, and various application-specific hardware components.

[0042] The architecture 1000 may include an operating system, libraries, frameworks, or
middleware. The operating system may manage hardware resources and provide common
services. The operating system may include, for example, a kernel, services, and drivers defining
a hardware interface layer. The drivers may be responsible for controlling or interfacing with the
underlying hardware. For instance, the drivers may include display drivers, camera drivers,
Bluetooth® drivers, flash memory drivers, serial communication drivers (e.g., Universal Serial
Bus (USB) drivers), Wi-Fi® drivers, audio drivers, power management drivers, and so forth

depending on the hardware configuration.

[0043] A hardware interface layer includes libraries which may include system libraries such as
file-system (e.g., C standard library) that may provide functions such as memory allocation
functions, string manipulation functions, mathematic functions, and the like. In addition, the

libraries may include API libraries such as audio-visual media libraries (e.g., multimedia data
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libraries to support presentation and manipulation of various media formats such as MPEG4,
H.264, MP3, AAC, AMR, JPG, PNG), database libraries (e.g., SQLite that may provide various
relational database functions), web libraries (e.g. WebKit that may provide web browsing

functionality), and the like.

[0044] A middleware may provide a higher-level common infrastructure such as various graphic
user interface (GUI) functions, high-level resource management, high-level location services, and
so forth. The middleware may provide a broad spectrum of other APIs that may be utilized by the
applications or other software components/modules, some of which may be specific to a particular

operating system or platform.

[0045] The term “module” or “unit” used in this disclosure may refer to a certain unit that includes
one of hardware, software, and firmware or any combination thereof. The module may be
interchangeably used with unit, logic, logical block, component, or circuit, for example. The
module may be the minimum unit, or part thereof, which performs one or more particular
functions. The module may be formed mechanically or electronically. For example, the module or
the unit disclosed herein may include at least one ASIC (Application-Specific Integrated Circuit)
chip, FPGAs (Field-Programmable Gate Arrays), and programmable-logic device, which have

been known or are to be developed.

[0046] Further, the architecture 1000 depicts an aggregation of audio/video processing device-
based mechanisms and ML/NLP-based mechanisms in accordance with an embodiment of the
present subject matter. A user interface is defined as input and interaction 1001 refers to overall
input. It can include one or more of the following —touch screen, microphone, camera, etc. A first
hardware module 1002 depicts specialized hardware for ML/NLP based mechanisms. As an
example, the first hardware module 1002 comprises one or more neural processors, FPGA, DSP,

GPU, etc.

[0047] A second hardware module 1012 depicts specialized hardware for executing the data
splitting and transfer. ML/NLP based frameworks and APIs 1004 correspond to the hardware
interface layer for executing the ML/NLP logic 1006 based on the underlying hardware. In an

example, the frameworks may be one or more or the following — Tensorflow, Café, NLTK,
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GenSim, ARM Compute, etc. Simulation frameworks and APIs 1014 may include one or more of

— Audio Core, Audio Kit, Unity, Unreal etc.

[0048] A database 1008 depicts a pre-trained database. The database 1008 may be remotely
accessible through cloud by the ML/NLP logic 1006. In other example, the database 1008 may

partly reside on cloud and partly on-device based on usage statistics.

[0049] Another database 1018 refers the memory. The database 1018 may be remotely accessible
through cloud. In other example, the database 1018 may partly reside on the cloud and partly on-

device based on usage statistics.

[0050] A rendering module 1005 is provided for rendering audio output and triggering further
utility operations. The rendering module 1005 may be manifested as a display cum touch screen,

monitor, speaker, projection screen, ctc.

[0051] A general-purpose hardware and driver module 1003 corresponds to the computing device
1100 as referred in Figure 11 and instantiates drivers for the general-purpose hardware units as

well as the application-specific units (1002, 1012).

[0052] In an example, the ML mechanism underlying the present architecture 1000 may be
remotely accessible and cloud-based, thereby being remotely accessible through a network
connection. An audio/video processing device may be configured for remotely accessing the
NLP/ML modules and simulation modules may comprise skeleton elements such as a microphone,

a camera a screen/monitor, a speaker, etc.

[0053] Further, at least one of the plurality of modules of the mesh network may be implemented
through AI based on an ML/NLP logic 1006. A function associated with AI may be performed
through the non-volatile memory, the volatile memory, and the processor constituting the first
hardware module 1002 i.e. specialized hardware for ML/NLP based mechanisms. The processor
may include one or a plurality of processors. At this time, one or a plurality of processors may be
a general-purpose processor, such as a central processing unit (CPU), an application processor

(AP), or the like, a graphics-only processing unit such as a graphics processing unit (GPU), a
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visual processing unit (VPU), and/or an Al-dedicated processor such as a neural processing unit

(NPU). The aforesaid processors collectively correspond to the processor 1102 of Figure 11.

[0054] One or a plurality of processors control the processing of the input data in accordance with
a predefined operating rule or artificial intelligence (AI) model stored in the non-volatile memory
and the volatile memory. The predefined operating rule or artificial intelligence model is provided

through training or learning.

[0055] Here, being provided through learning means that, by applying a learning logic/technique
to a plurality of learning data, a predefined operating rule or Al model of the desired characteristic
is made. “Obtained by training" means that a predefined operation rule or artificial intelligence
model configured to perform the desired feature (or purpose) is obtained by training a basic
artificial intelligence model with multiple pieces of training data by a training technique. The
learning may be performed in a device (i.e. the architecture 1000 or the device 1000) itself in
which Al according to an embodiment is performed, and/or may be implemented through a

separate server/system. "

[0056] The Al model may consist of a plurality of neural network layers. Each layer has a plurality
of weight values and performs a neural network layer operation through calculation between a
result of computation of a previous layer and an operation of a plurality of weights. Examples of
neural networks include, but are not limited to, convolutional neural network {CNN), deep neural
network (DNN), recurrent neural network (RNN), restricted Boltzmann Machine (RBM), deep
belief network (DBN), bidirectional recurrent deep neural network (BRDNN), gencrative

adversarial networks (GAN), and deep Q-networks.

[0057] The ML/NLP logic 1006 is a method for training a predetermined target device (for
example, a robot) using a plurality of learning data to cause, allow, or control the target device to
make a determination or prediction. Examples of learning techniques include, but are not limited
to, supervised learning, unsupervised learning, semi-supervised learning, or reinforcement

learning.

[0058] Referring now to Figure 11 of the Drawings, Figure 11 illustrates another exemplary

implementation in accordance with the embodiment of the present invention, and yet another
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typical hardware configuration of the system 1000 in the form of a computer system 1100, in
accordance with an embodiment of the present disclosure. The computer system 1100 can include
a set of instructions that can be executed to cause the computer system 1100 to perform any one
or more of the methods disclosed. The computer system 1100 may operate as a standalone device

or may be connected, e.g., using a network, to other computer systems or peripheral devices.

[0059] In a networked deployment, the computer system 1100 may operate in the capacity of a
server or as a client user computer in a server-client user network environment, or as a peer
computer system in a peer-to-peer (or distributed) network environment. The computer system
1100 can also be implemented as or incorporated across various devices, such as a personal
computer (PC), a tablet PC, a personal digital assistant (PDA), a mobile device, a palmtop
computer, a laptop computer, a desktop computer, a communications device, a wireless telephone,
a land-line telephone, a web appliance, a network router, switch or bridge, or any other machine
capable of executing a set of instructions (sequential or otherwise) that specify actions to be taken
by that machine. Further, while a single computer system 1100 is illustrated, the term "system"
shall also be taken to include any collection of systems or sub-systems that individually or jointly

execute a set, or multiple sets, of instructions to perform one or more computer functions.

[0060] The computer system 1100 may include a processor 1102 e.g., a central processing unit
(CPU), a graphics processing unit (GPU), or both. The processor 1102 may be a component in a
variety of systems. For example, the processor 1102 may be part of a standard personal computer
or a workstation. The processor 1102 may be one or more general processors, digital signal
processors, application-specific integrated circuits, field-programmable gate arrays, servers,
networks, digital circuits, analog circuits, combinations thereof, or other now known or later
developed devices for analyzing and processing data. The processor 1102 may implement a

software program, such as code generated manually (i.e., programmed).

[0061] The computer system 1100 may include a memory 1104, such as a memory 1104 that can
communicate via a bus 1108. The memory 1104 may include, but is not limited to computer-
readable storage media such as various types of volatile and non-volatile storage media, including
but not limited to random access memory, read-only memory, programmable read-only memory,
electrically programmable read-only memory, electrically erasable read-only memory, flash

memory, magnetic tape or disk, optical media and the like. In one example, memory 1104 includes
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a cache or random access memory for the processor 1102. In alternative examples, the memory
1104 is separate from the processor 1102, such as a cache memory of a processor, the system
memory, or other memory. The memory 1104 may be an external storage device or database for
storing data. The memory 1104 is operable to store instructions executable by the processor 1102.
The functions, acts or tasks illustrated in the figures or described may be performed by the
programmed processor 1102 for executing the instructions stored in the memory 1104. The
functions, acts or tasks are independent of the particular type of instructions set, storage media,
processor or processing strategy and may be performed by software, hardware, integrated circuits,
firmware, micro-code and the like, operating alone or in combination. Likewise, processing

strategies may include multiprocessing, multitasking, parallel processing and the like.

[0062] As shown, the computer system 1100 may or may not further include a display unit 1110,
such as a liquid crystal display (LCD), an organic light-emitting diode (OLED), a flat panel
display, a solid-state display, a projector, a printer or other now known or later developed display
device for outputting determined information. The display 1110 may act as an interface for the
user to see the functioning of the processor 1102, or specifically as an interface with the software

stored in the memory 1104 or the drive unit 1116.

[0063] Additionally, the computer system 1100 may include an input device 1112 configured to
allow a user to interact with any of the components of system 1100. The computer system 1100
may also include a disk or optical drive unit 1116. The disk drive unit 1116 may include a
computer-readable medium 1122 in which one or more sets of instructions 1124, e.g., software,
can be embedded. Further, the instructions 1124 may embody one or more of the methods or logic
as described. In a particular example, the instructions 1124 may reside completely, or at least
partially, within the memory 1104 or within the processor 1102 during execution by the computer

system 1100.

[0064] The present invention contemplates a computer-readable medium that includes
instructions 1124 or receives and executes instructions 1124 responsive to a propagated signal so
that a device connected to a network 1126 can communicate voice, video, audio, images, or any
other data over the network 1126. Further, instructions 1124 may be transmitted or received over
the network 1126 via a communication port or interface 1120 or using a bus 1108. The

communication port or interface 1120 may be a part of the processor 1102 or maybe a separate
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component. The communication port 1120 may be created in software or maybe a physical
connection in hardware. The communication port 1120 may be configured to connect with a
network 1126, external media, the display 1110, or any other components in system 1100, or
combinations thereof. The connection with the network 1126 may be a physical connection, such
as a wired Ethernet connection or may be established wirelessly as discussed later. Likewise, the
additional connections with other components of the system 1100 may be physical or may be

established wirelessly. The network 1126 may alternatively be directly connected to the bus 1108.

[0065] The network 1126 may include wired networks, wireless networks, Ethernet AVB
networks, or combinations thereof. The wireless network may be a cellular telephone network, an
802.11, 802.16, 802.20, 802.1Q or WiMax network. Further, the network 1126 may be a public
network, such as the Internet, a private network, such as an intranet, or combinations thereof, and
may utilize a variety of networking protocols now available or later developed including, but not
limited to TCP/IP based networking protocols. The system is not limited to operation with any
particular standards and protocols. For example, standards for Internet and other packet-switched

network transmissions (e.g., TCP/IP, UDP/IP, HTML, and HTTP) may be used.

[0066] While specific language has been used to describe the disclosure, any limitations arising
on account of the same are not intended. As would be apparent to a person in the art, various
working modifications may be made to the method in order to implement the inventive concept as

taught herein.

[0067] The drawings and the forgoing description give examples of embodiments. Those skilled
in the art will appreciate that one or more of the described elements may well be combined into a
single functional element. Alternatively, certain elements may be split into multiple functional
elements. Elements from one embodiment may be added to another embodiment. For example,
orders of processes described herein may be changed and are not limited to the manner described

herein.

[0068] Moreover, the actions of any flow diagram need not be implemented in the order shown;
nor do all of the acts necessarily need to be performed. Also, those acts that are not dependent on
other acts may be performed in parallel with the other acts. The scope of embodiments is by no

means limited by these specific examples. Numerous variations, whether explicitly given in the
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specification or not, such as differences in structure, dimension, and use of material, are possible.

The scope of embodiments is at least as broad as given by the following claims.

[0069] Benefits, other advantages, and solutions to problems have been described above with
regard to specific embodiments. However, the benefits, advantages, solutions to problems, and
any component(s) that may cause any benefit, advantage, or solution to occur or become more
pronounced are not to be construed as a critical, required, or essential feature or component of any

or all the claims.
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We Claim:
1. A method for mitigating unwanted audio noise in Internet of things (IoT) based communication
environment, comprising:

identifying and pairing, by a paring module, one or more IoT devices with a voice assistant
device in the IoT based communication environment based on an exchange of information
between the one or more loT devices and the voice assistant device;

dividing, by a clustering module using a gaussian mixture model, the one or more paired
ToT devices into a plurality of clusters based on location information of the one or more ToT
devices that are paired with the voice assistant device;

detecting, by the clustering module, a user’s location with respect to a location of the voice
assistant device based on at least one of sensors data associated with the one or more IoT devices
or a time difference between an ultrasonic wave transmitted by the voice assistance device and an
echo signal reflected from the user’s body in response to the transmitted ultrasonic wave;

determining, by the clustering module, a cluster among the plurality of clusters
corresponding to the user’s location based on the detected user’s location;

predicting, by a prediction module using a recurrent neural networks (RNN) model, an
optimal sound output of the voice assistance device that is audible at the detected user’s location
based on sound information data; and

correcting, by a correction module, the predicted optimal sound output of the voice
assistance device based on a calculation of a sound parameter value corresponding to each of the
IoT device of the determined cluster and a phase shift of the predicted optimal sound output using

the calculated sound parameter value.

2. The method as claimed in claim 1, wherein

the predicted optimal sound output of the voice assistance device includes a plurality of
acoustic parameters,

a first set of acoustic parameters among the plurality of acoustic parameters corresponds
to frequency parameters including minimum frequency level, maximum frequency level, and
mean frequency level of the predicted optimal sound output, and

a second set of acoustic parameters among the plurality of acoustic parameters corresponds
to intensity parameters including minimum intensity level, maximum intensity level, and mean

intensity level of the predicted optimal sound output.
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3. The method as claimed in claim 2, wherein, for calculating the sound parameter value
corresponding to each of the IoT device of the determined cluster, the method further comprising:
combining, by the correction module, the first set of acoustic parameters with the second
set of acoustic parameters based on frequency bands of an audible range; and
calculating, by the correction module, the sound parameter value based on the combination

of the first set of acoustic parameters with the second set of acoustic parameters.

4. The method as claimed in claim 2, wherein, for correcting the predicted optimal sound output,
the method further comprising:

selecting, by the correction module as a target IoT device, an IoT device from the
determined cluster that has a minimum sound parameter value;

shifting, by the correction module, a phase of the predicted optimal sound output based on
the calculated sound parameter value and sound parameters of the selected IoT device;

generating, by the correction module, a new optimal sound corresponding to the
determined cluster by merging the shifted phase optimal sound output with a desired sound of the
voice assistant device; and

outputting, by a rendering module, the generated new optimal sound from the target ToT

device.

5. The method as claimed in claim 4, wherein
each cluster of the plurality of clusters includes at least one IoT device, and

the phase of the predicted optimal sound output is shifted by 180"

6. The method as claimed in claim 4, further comprising;:

determining, by a processing module based on the corrected optimal sound output of the
voice assistance device, an optimal region in the determined cluster or around the determined
cluster where the generated new optimal sound is hearable; and

updating, by the processing module, settings of the voice assistance device based on the

determined optimal region.

7. The method as claimed in claim 1, further comprising:
exchanging, by the pairing module in a pairing mode, the information between the one or

more IoT devices and the voice assistant device, wherein the exchanged information includes
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location information of the one or more IoT devices, information associated with environmental
noise around each IoT device of the one or more IoT devices, and the information associated with
the perceived sound of the voice assistant device at each IoT device of the one or more IoT devices;
pairing, by the paring module, the one or more IoT devices with the voice assistant device
in the ToT based communication environment based on the exchanged information; and
updating, by the pairing module, the exchanged information periodically based on a change

in connection states of the one or more loT devices with the voice assistant device.

8. The method as claimed in claim 1, wherein the sound information data includes at least one of
information corresponding to a current sound output of the voice assistant device, information
corresponding to environmental noise associated with the determined cluster, and information
corresponding to the perceived sound of the voice assistant device at each IoT device of the one

or more IoT devices.

9. A system for mitigating unwanted audio noise in Internet of things (IoT) based communication
environment, comprising:

a paring module configured to identify and pair one or more IoT devices with a voice
assistant device in the IoT based communication environment based on an exchange of
information between the one or more IoT devices and the voice assistant device;

a clustering module configured to:

divide, using a gaussian mixture model, the one or more paired IoT devices into a
plurality of clusters based on location information of the one or more IoT devices that are
paired with the voice assistant device;

detect a user’s location with respect to a location of the voice assistant device based
on at least one of sensors data associated with the one or more ToT devices or a time
difference between an ultrasonic wave transmitted by the voice assistance device and an
echo signal reflected from the user’s body in response to the transmitted ultrasonic wave;
and

determine a cluster among the plurality of clusters corresponding to the user’s
location based on the detected user’s location;

a prediction module configured to predict, using a recurrent neural networks (RNN) model,
an optimal sound output of the voice assistance device that is audible at the detected user’s location

based on sound information data; and
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a correction module configured to correct the predicted optimal sound output of the voice
assistance device based on a calculation of a sound parameter value corresponding to each of the
IoT device of the determined cluster and a phase shift of the predicted optimal sound output using

the calculated sound parameter value.

10. The system as claimed in claim 9, wherein

the predicted optimal sound output of the voice assistance device includes a plurality of
acoustic parameters,

a first set of acoustic parameters among the plurality of acoustic parameters corresponds
to frequency parameters including minimum frequency level, maximum frequency level, and
mean frequency level of the predicted optimal sound output, and

a second set of acoustic parameters among the plurality of acoustic parameters corresponds
to intensity parameters including minimum intensity level, maximum intensity level, and mean

intensity level of the predicted optimal sound output.

11. The system as claimed in claim 10, wherein, for calculating the sound parameter value
corresponding to each of the ToT device of the determined cluster, the correction module is further
configured to:

combine the first set of acoustic parameters with the second set of acoustic parameters
based on frequency bands of an audible range; and

calculate the sound parameter value based on the combination of the first set of acoustic

parameters with the second set of acoustic parameters.

12. The system as claimed in claim 10, wherein for correcting the predicted optimal sound output,
the correction module is further configured to:

select, as a target IoT device, an IoT device from the determined cluster that has a minimum
sound parameter value;

shift a phase of the predicted optimal sound output based on the calculated sound parameter
value and sound parameters of the selected IoT device; and

generate a new optimal sound corresponding to the determined cluster by merging the
shifted phase optimal sound output with a desired sound of the voice assistant device, and

wherein the system further comprises a rendering module configured to output the

generated new optimal sound from the target loT device.
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13. The system as claimed in claim 12, wherein
each cluster of the plurality of clusters includes at least one IoT device, and

the phase of the predicted optimal sound output is shifted by 180"

14. The system as claimed in claim 12, wherein the system further comprises a processing module
configured to:

determine, based on the corrected optimal sound output of the voice assistance device, an
optimal region in the determined cluster or around the determined cluster where the generated new
optimal sound is hearable; and

update settings of the voice assistance device based on the determined optimal region.

15. The system as claimed in claim 9, wherein the pairing module is further configured to:

exchange, in a pairing mode, the information between the one or more IoT devices and the
voice assistant device, wherein the exchanged information includes location information of the
one or more IoT devices, information associated with environmental noise around each IoT device
of the one or more ToT devices, and the information associated with the perceived sound of the
voice assistant device at each IoT device of the one or more IoT devices;

pairing the one or more IoT devices with the voice assistant device in the IoT based
communication environment based on the exchanged information; and

updating the exchanged information periodically based on a change in connection states of

the one or more IoT devices with the voice assistant device.

16. The method as claimed in claim 9, wherein the sound information data includes at least one of
information corresponding to a current sound output of the voice assistant device, information
corresponding to environmental noise associated with the determined cluster, and information
corresponding to the perceived sound of the voice assistant device at each IoT device of the one

or more IoT devices.

Dated this 30t day of December, 2021
Manisha Singh
Agent for the Applicant [IN/PA-740]
LEXORBIS
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ABSTRACT OF THE INVENTION

A METHOD AND SYSTEM FOR MITIGATING UNWANTED AUDIO NOISE IN A
VOICE ASSISTANT-BASED COMMUNICATION ENVIRONMENT

Provided is a method for mitigating unwanted audio noise in IoT based communication
environment that comprises identifying and pairing one or more IoT devices with a voice assistant
device, and then dividing the one or more paired IoT devices into a plurality of clusters. The
method further comprises detecting a user’s location with respect to a location of the voice
assistant device and then determining a cluster among the plurality of clusters corresponding to
the user’s location based on the detected user’s location and thereafter using a recurrent neural
networks (RNN) model, predicting an optimal sound output of the voice assistance device that is
audible at the detected user’s location. The method furthermore comprises correcting the predicted
optimal sound output of the voice assistance device using a sound parameter value associated with

the determined cluster and a phase shift of the predicted optimal sound output.
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P.0. Box 1450
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| APPLICATION NUMBER FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
18/084,081 12/19/2022 Abhinav GABA 0503-0636
CONFIRMATION NO. 3982
68103 PUBLICATION NOTICE
Jefferson IP Law, LLP
1130 Connecicut Ave., NW, Suite 420 O A
0OC000000052060961

Washington, DC 20036
Date Mailed: 07/06/2023

Title:METHOD AND SYSTEM FOR MITIGATING UNWANTED AUDIO NOISE IN A VOICE ASSISTANT-BASED
COMMUNICATION ENVIRONMENT

Publication No.US-2023-0215457-A1
Publication Date:07/06/2023

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
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, 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 https:/portal.uspto.gov/pair/
PublicPair. 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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Examiner Name

Attorney Docket Number 0503-0636

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[[] See attached certification statement.
[] The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

[] A certification statement is not submitted herewith.

SIGNATURE
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1.14. This collection is estimated to take 1 hour 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.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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OR KR-20200076441-A
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A1 OR US- AU, BE, BG, BR, BY,
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OR US-20110003614- |ES, FI, FR, GB, HR,

A1 OR US- HU, ID, IE, IL, IS, IT,

20210166672-A1 OR  |JP, KR, LT, LU, LV,

US-20130251079-A1 MA, MC, MD, MY, NL,

OR US-20230010466- [NO, NZ, PH, PL, PT,

A1 OR US- RO, RS, RU, SE, SG,
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A1 OR US-
20200072937-A1).did.
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((US-8639516-B2 OR
US-8600743-B2 OR
US-8457321-B2 OR
US-9179237-B2 OR
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US-8103008-B2 OR
US-12002444-B1 OR
US-9965685-B2 OR
US-9008329-B1 OR
US-8401513-B2 OR
US-11947870-B2 OR
US-12143784-B2 OR
US-11705101-B1 OR
US-11817114-B2 OR
US-8175374-B2 OR
US-11869531-B1 OR
US-12117838-B1 OR
US-11448728-B2 OR
US-10878812-B1 OR
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AND USPT.dbnm.) OR
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DETAILED ACTION
Introduction
1. This office action is in response to Applicant’s submission filed on 12/19/2022. Claims 1-
16 are pending in the application and have been examined.
Notice of Pre-AIA or AIA Status
The present application, filed on or after March 16, 2013, is being examined under the
first inventor to file provisions of the AIA.
Claim Rejections - 35 USC § 103
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 (i.e., changing from AIA to pre-AIA) 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.
The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness

rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is not
identically disclosed as set forth in section 102, if the differences between the claimed invention and the
prior art are such that the claimed invention as a whole would have been obvious before the effective
filing date of the claimed invention to a person having ordinary skill in the art to which the claimed
invention pertains. Patentability shall not be negated by the manner in which the invention was made.

2. Claims 1-4, 6, 8 and 9-12, 14, 16 are rejected under 35 U.S.C. 103 as being
unpatentable over Baek et. al, US PgPub. 2020/0072937(cited in IDS) in view of Port et. al.
US PgPub. 2022/0406326 further in view of Mandel et. al. US Patent 9,008,329.

Regarding claim 1, Baek teaches a method for mitigating unwanted audio noise in an
Internet of things (IoT) based communication environment, the method comprising:

identifying and pairing, by a pairing module, one or more IoT devices with a voice assistant
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device in the IoT based communication environment based on an exchange of information
between the one or more IoT devices and the voice assistant device(see Baek, [0025-0026]
describes voice command receiving devices(loT) and a sensor network control device (1oT));
dividing, by a clustering module using a gaussian mixture model, the one or more paired
IoT devices into a plurality of clusters based on location information of the one or more IoT
devices that are paired with the voice assistant device (see Baek, [0081, 0084] describes the
attribute information may include relative or absolute location information of the voice
command receiving devices 210 and 220, information for functions, clustering information of the
devices based on the location(loT devices paired with voice assistant device) [0091] further
describes the target determining devices( gaussian model)); detecting, by the clustering
module, a user's location with respect to a location of the voice assistant device based on at
least one of sensors data associated with the one or more IoT devices or a time difference
between an ultrasonic wave transmitted by the voice assistance device and an echo signal
reflected from the user's body in response to the transmitted ultrasonic wave (see Baek,
[0042, 0052 ] Meanwhile, a user location calculating unit 150 of the sensor network control
device 100 calculates the relative location of the user 300 by using a time difference of
application (arrival) (TDOA) of a voice signal applied to a sensor (microphone) within each
voice command receiving device and relative location information of each voice command
receiving device (step S530). Those skilled in the art may calculate the relative location of each
voice command receiving device on the sensor network 400 by using visible light, infrared rays,
ultraviolet rays, and the like in addition to the sound, in addition to the aforementioned method);
determining, by the clustering module, a cluster among the plurality of clusters

corresponding to the user's location based on the detected user's location(see Baek, Fig. 6
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and Fig. 7 describe the location of voice command receiving devices(clusters among plurality of
clusters) to determine the target device ( clustering module). Baek, [0076] a target device
selecting unit 130 of the sensor network control device 100 derives the voice command receiving
device 220 as a target of the voice command by referring to the utterance direction range 230
and the location information of the user 300 while interpreting the voice command of the user
300 (step $550) ).

However, Baek fails to teach predicting, by a prediction module using a recurrent
neural networks (RNN) model, an optimal sound output of the voice assistance device that
is audible at the detected user's location based on sound information data; and correcting,
by a correction module, the predicted optimal sound output of the voice assistance device
based on a calculation of a sound parameter value corresponding to each IoT device of the
determined cluster and a phase shift of the predicted optimal sound output using the
calculated sound parameter value.

However, Port teaches predicting, by a prediction module using a recurrent neural
networks (RNN) model, an optimal sound output of the voice assistance device that is
audible at the detected user's location based on sound information data(see Port,[0065] the
noise estimator 107 is a component that is configured to estimate the level of noise in an
environment that includes the system 100. The noise estimator 107 may be configured to receive
the microphone signals 106 and to calculate how much of the microphone signals 106 consist of
noise and how much is due to the playback of the loudspeaker 104. [0129] According to some
examples, if the classifier 602 determines that the ambient noise is engine noise, blender noise,
traffic noise, street noise, etc., the signals 603 may indicate that the noise compensator 402

should implement another type of noise compensation(to predict the sound output) [0131] the
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classifier 602 may be configured to determine the type of ambient noise by implementing a
neural network that has been trained according to one or more audio-based context awareness
models ); and correcting, by a correction module, the predicted optimal sound output of the
voice assistance device based on a calculation of a sound parameter value corresponding to
each IoT device of the determined cluster and a phase shift of the predicted optimal sound
output using the calculated sound parameter value (see Port, [0063] In this example, the
noise compensator 102 is configured to receive an audio signal 101 from a file, a streaming
service, etc. The noise compensator 102 may, for example, be configured to apply a gain
adjustment algorithm, such as a frequency-dependent gain adjustment algorithm or a broadband
gain adjustment algorithm (phase shift) ).

Bacek teaches a system a location based voice recognition service system using sensors
and target device selection. Port teaches methods for classifying the environment sounds to
determine the noise compensation for the output a sound system (see Port, Fig. 6). Using the
known technique of noise compensation of the sound signal based on the environment sounds as
taught by Port, to determine the optimal sound output in the voice assistant devices in the
reference Baek, such as enhanced sound output would have been obvious to one of ordinary skill
in the art.

Baek in view of Port teach the method of claim 1, however, to further compact
prosecution, Mandel further teaches dividing, by a clustering module using a gaussian
mixture model, the one or more paired IoT devices into a plurality of clusters based on
location information of the one or more IoT devices that are paired with the voice assistant
device (see Mandel, col 12 lines 48-52 teaches using a GMM to update cluster locations (which

is interpreted as to determine the cluster tracker may be configured to track one or more target
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sources and one or more noise sources)); correcting, by a correction module, the predicted
optimal sound output of the voice assistance device based on a calculation of a sound
parameter value corresponding to each IoT device of the determined cluster and a phase
shift of the predicted optimal sound output using the calculated sound parameter value (see
Mandel, col 10 lines 45-56 teaches using the noise estimates from the cluster tracker 410 and
using the post filter 414 and NPNS 408, appropriate processing of the masked frequency bands
and adding the phase shifted signals are processed by frequency synthesis module 418 ).

Bacek in view of Port teaches a system to determine the optimal sound output of
the voice assistant device. Mandel teaches methods for noise reduction using Gaussian
mixture models (see Mandel, Fig. 5). Using the known technique of noise reduction of
the sound signal based on the Gaussian mixture models as taught by Mandel, to
determine the optimal sound output in the voice assistant devices in the reference Baek in
view of Port, such as enhanced sound output would have been obvious to one of ordinary
skill in the art.

Regarding claim 2, Baek in view of Port further in view of Mandel teaches the method
of claim 1. Port further teaches wherein the predicted optimal sound output of the voice
assistance device includes a plurality of acoustic parameters, wherein a first set of acoustic
parameters among the plurality of acoustic parameters corresponds to frequency
parameters including minimum frequency level, maximum frequency level, and mean
frequency level of the predicted optimal sound output (see Port, [0025] In some examples, a
noise compensation method corresponding to the at least one music content type may involve a
first method corresponding to a lower frequency range and a second method corresponding to

an upper frequency range), and wherein a second set of acoustic parameters among the
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plurality of acoustic parameters corresponds to intensity parameters including minimum
intensity level, maximum intensity level, and mean intensity level of the predicted optimal
sound output(see Port, [0063] In this example, the noise compensator 102 is configured to
receive an audio signal 101 from a file, a streaming service, etc. The noise compensator 102
may, for example, be configured to apply a gain adjustment algorithm, such as a frequency-
dependent gain adjustment algorithm or a broadband gain adjustment(intensity parameters)
algorithm [0138] In some examples, the hybrid noise compensation method may be an average
of a first set of frequency gains that the noise estimator 407 should apply for music and a second
set of frequency gains that the noise estimator 407 should apply for movie content or television
content). The same motivation to combine as claim 1 applies here.

Regarding claim 3, Baek in view of Port further in view of Mandel teaches the method
of claim 2. Port further teaches combining, by the correction module, the first set of acoustic
parameters with the second set of acoustic parameters based on frequency bands of an
audible range (see Port, [0127] if the classifier 602 determines that the ambient sounds
correspond to speech (e.g., speech corresponding to one or more persistent conversations in the
audio environment), in some implementations the signals 603 that are output by the classifier
602 may indicate that the noise compensator 402 should duck (reduce the level of) the audio 101
such that the reproduced audio remains below the level of speech.), and calculating, by the
correction module, the sound parameter value based on the combination of the first set of
acoustic parameters with the second set of acoustic parameters(see Port, [0128] if the
classifier 602 determines that the environmental noise is music(second set of acoustic
parameters), the signals 603 may indicate that the noise compensator 402 should disable noise

compensation. Disabling a noise compensation process may ensure that the noise compensation
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implemented by the system 600 and the noise compensation implemented by another system that
is reproducing the music are not each attempting to increase the level of reproduced music over
that reproduced by the other system).

Regarding claim 4, Baek in view of Port further in view of Mandel teaches the method
of claim 2. Mandel further teaches wherein correcting the predicted optimal sound output
comprises: selecting, by the correction module as a target IoT device, an IoT device from
the determined cluster that has a minimum sound parameter value(see Mandel, col 10 lines
3-6 multi-feature cluster tracker 410 classifies points in the energy spectrum as being speech or
noise based on these local clusters and observations (minimum parameter value) ); shifting, by
the correction module, a phase of the predicted optimal sound output based on the
calculated sound parameter value and sound parameters of the selected IoT device(see
Mandel, col 9 lines 57- col 10 line 3 discusses the multi-feature estimating the classification of
the acoustic features which performs interaural phase differences and other features );
generating, by the correction module, a new optimal sound corresponding to the
determined cluster by merging the shifted phase optimal sound output with a desired
sound of the voice assistant device (see Mandel, col 10 lines 54-62 discusses the processing of
the masked frequency sub-bands and adding the phase shifted signals or multiplying with inverse
frequency of the sub-band filters to determine the differences between energy estimates of sub-
band framed signals ); and outputting, by a rendering module, the generated new optimal
sound from the target IoT device (see Mandel, col 10 lines 60-61 Once conversion is
completed, the signal is output to a user via output device 206 ). The same motivation to combine
as claim 1 applies here.

Regarding claim 6, Baek in view of Port further in view of Mandel teaches the method
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of claim 4. Port further teaches determining, by a processing module based on the corrected
optimal sound output of the voice assistance device, an optimal region in the determined
cluster or around the determined cluster where the generated new optimal sound is
audible(see Port, Fig. 8, 802, [0146, 0148, 0149] the noise compensation is adjusted according
to the ambient noise and the output is according adjusted for 104(optimal sound is audible) );
and updating, by the processing module, settings of the voice assistance device based on the
determined optimal region (see Port, [0169-0170] the “background music” noise
compensation(for the optimal region) is determined based on the classification of the
environmental noise).

Regarding claim 8, Baek in view of Port further in view of Mandel teaches the method
of claim 1. Port further teaches wherein the sound information data includes at least one of
information corresponding to a current sound output of the voice assistant device,
information corresponding to environmental noise associated with the determined cluster,
or information corresponding to a perceived sound of the voice assistant device at each IoT
device of the one or more IoT devices (see Port, [0127-0129] the classifier determines the
environmental noise and accordingly signals to the noise compensator to adjust the output
sound).

Regarding claim 9, is directed to system(see Baek, Fig. 2) claim corresponding to the
method claim presented in claim 1 and is rejected under the same grounds stated above regarding
claim 1.

Regarding claim 10, is directed to system(see Baek, Fig. 2) claim corresponding to the
method claim presented in claim 2 and is rejected under the same grounds stated above regarding

claim 2.
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Regarding claim 11, is directed to system(see Baek, Fig. 2) claim corresponding to the
method claim presented in claim 3 and is rejected under the same grounds stated above regarding
claim 3.

Regarding claim 12, is directed to system(see Baek, Fig. 2) claim corresponding to the
method claim presented in claim 4 and is rejected under the same grounds stated above regarding
claim 4.

Regarding claim 14, is directed to system(see Baek, Fig. 2) claim corresponding to the
method claim presented in claim 6 and is rejected under the same grounds stated above regarding
claim 6.

Regarding claim 16, is directed to system(see Baek, Fig. 2) claim corresponding to the
method claim presented in claim 8 and is rejected under the same grounds stated above regarding
claim 8.

3. Claims 5 and 13 are rejected under 35 U.S.C. 103 as being unpatentable over Baek
et. al, US PgPub. 2020/0072937(cited in IDS) in view of Port et. al. US PgPub. 2022/0406326
further in view of Mandel et. al. US Patent 9,008,329 further in view of Miyahara, US
PgPub. 2013/0251079.

Regarding claim 5, Baek in view of Port further in view of Mandel teaches the method
of claim 4. Back teaches each cluster of the plurality of clusters includes at least one IoT
device(see Baek, [0083] teaches the voice command receiving loT devices ). However, Baek in
view of Port further in view of Mandel fail to teach wherein the phase of the predicted optimal
sound output is shifted by 180.

However, Miyahara teaches wherein the phase of the predicted optimal sound output

is shifted by 180 (see Miyahara, [0037] discusses the phase shifts of the noisy signal based on
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the rotation amount to obtain the enhanced signal (Fig. 2).[0065] describes the rotation amount
generation unit ( interpreted for 180). Fig. 7 and Fig. 9 show the outputs based on phase
rotation).

Baek in view of Port in view of Mandel teaches a system to determine the optimal sound
output of the voice assistant device. Miyahara teaches methods for noise compensation using
phase shifting (see Miyahara, Fig. 2). Using the known technique of noise compensation of the
sound signal based on the phase shifting methods as taught by Miyahara, to enhance the sound
output in the voice assistant devices in the reference Baek in view of Port in view of Mandel,
would have been obvious to one of ordinary skill in the art.

Regarding claim 13, is directed to system(see Baek, Fig. 2) claim corresponding to the
method claim presented in claim 5 and is rejected under the same grounds stated above regarding
claim 5.

4, Claims 7 and 15 are rejected under 35 U.S.C. 103 as being unpatentable over Baek
et. al, US PgPub. 2020/0072937(cited in IDS) in view of Port et. al. US PgPub. 2022/0406326
further in view of Mandel et. al. US Patent 9,008,329 further in view of Matsuoka et. al., US
PgPub. 2016/0364963.

Regarding claim 7, Baek in view of Port further in view of Mandel teaches the method
of claim 1. Baek teaches exchanging, by the pairing module in a pairing mode, the
information between the one or more IoT devices and the voice assistant device, wherein
the exchanged information includes location information of the one or more IoT devices,
information associated with environmental noise around each IoT device of the one or
more IoT devices, and the information associated with a perceived sound of the voice

assistant device at each IoT device of the one or more IoT devices(see Baek [0033] 1) A
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sensor location determining unit 160 of the sensor network control device 100 may calculate a
signal magnitude delivered to the sensor network 400 and the relative location of each device
connected to the sensor network based on a beacon signal magnitude when a beacon is installed
in one or more voice command receiving devices 210 and 220 among the voice command
receiving devices on the sensor network 400. Alternatively, any one of the voice command
receiving devices 210 and 220 includes a device that generates a specific signal, which serves as
the beacon and the sensor location determining unit 160 may calculate the relative location of
each of the voice command receiving devices 210 and 220 on the radio sensor network 400 by
calculating a direction in which the specific signal reaches and the relative locations with the
voice command receiving devices 210 and 220 serving as the beacon based on signal magnitudes
received by other voice command receiving devices(loT devices));

However, Baek in view of Port further in view of Mandel fail to teach pairing, by the
pairing module, the one or more IoT devices with the voice assistant device in the IoT
based communication environment based on the exchanged information; and updating, by
the pairing module, the exchanged information periodically based on a change in
connection states of the one or more IoT devices with the voice assistant device.

However, Matsuoka teaches exchanging, by the pairing module in a pairing mode, the
information between the one or more IoT devices and the voice assistant device, wherein
the exchanged information includes location information of the one or more IoT devices,
information associated with environmental noise around each IoT device of the one or
more IoT devices, and the information associated with a perceived sound of the voice
assistant device at each IoT device of the one or more IoT devices(see Matsuoka, [0054]

describes the Hub device which has information on devices coupled to the hub ); pairing, by the
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pairing module, the one or more IoT devices with the voice assistant device in the IoT
based communication environment based on the exchanged information(see Matsuoka
[0055] describes the hub device creating a mesh network and connecting the different devices);
and updating, by the pairing module, the exchanged information periodically based on a
change in connection states of the one or more IoT devices with the voice assistant device
(see Matsuoka, [0058] describes the smart home network 202 where the devices in the smart
home environment regularly send out messages regarding what they are sensing, and the other
low-powered nodes in the smart home environment—in addition to sending out their own
messages—forward the messages, thereby causing the messages to travel from node to node (i.e.,
device to device) throughout the smart home network 202).

Baek in view of Port in view of Mandel teaches a system to determine the optimal sound
output of the voice assistant device. Matsuoka teaches methods for managing smart devices (see
Matsuoka, Fig. 2). Using the known technique of smart devices management using smart home
network as taught by Matsuoka, to manage the voice assistant devices in the reference Baek in
view of Port in view of Mandel, would have been obvious to one of ordinary skill in the art.

Regarding claim 15, is directed to system(see Baek, Fig. 2) claim corresponding to the

method claim presented in claim 7 and is rejected under the same grounds stated above regarding

claim 7.

Conclusion
5. The prior art made of record and not relied upon is considered pertinent to applicant's
disclosure.

Soto, US PgPub. 2023/0385017 teaches a adjusting the volume of a playback media

system based on proximity sensors and background noises (see Soto, Fig. 11).
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Any inquiry concerning this communication or earlier communications from the
examiner should be directed to NANDINI SUBRAMANI whose telephone number is (571)272-
3916. The examiner can normally be reached Monday - Friday 12:00pm - 5:00 pm 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, Bhavesh M Mehta can be reached on (571)272-7453. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is available
to registered users. To file and manage patent submissions in Patent Center, visit:
https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-center for more
information about Patent Center and https://www.uspto.gov/patents/docx for information about
filing in DOCX format. For additional questions, contact the Electronic Business Center (EBC)
at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service

Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/NANDINI SUBRAMANI/
Examiner, Art Unit 2656

/DOUGLAS GODBOLD/
Primary Examiner, Art Unit 2655
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Sir:
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SUBRAMANI
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In response to the Office Action dated November 19, 2024, please amend the

above-identified application as follows:

Amendments to the Claims are reflected in the listing of claims which begins

on page 2 of this paper.
Remarks begin on page 9 of this paper.
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Amendments to the Claims:

This listing of claims will replace all prior versions and listing of the claims in

the application.

Listing of Claims:

1. (Currently amended) A method for mitigating unwanted audio noise in
an Internet of things (IoT) based communication environment, the method comprising:

identifying and pairing, by a pairing module, one or more loT devices with a
voice assistant device in the IoT based communication environment based on an
exchange of information between the one or more loT devices and the voice assistant
device;

dividing, by a clustering module using a gaussian mixture model, the one or
more paired loT devices into a plurality of clusters based on location information of the
one or more [oT devices that are paired with the voice assistant device;

detecting, by the clustering module, a user’s location with respect to a location
of the voice assistant device based on at least one of sensors data associated with the
one or more IoT devices or a time difference between an ultrasonic wave transmitted
by the voice assistance device and an echo signal reflected from the user’s body in
response to the transmitted ultrasonic wave;

determining, by the clustering module, a cluster among the plurality of clusters
corresponding to the user’s location based on the detected user’s location;

predicting, by a prediction module using a recurrent neural networks (RNN)
model, an optimal sound output of the voice assistance device that is audible at the
detected user’s location based on sound information data; and

correcting, by a correction module, the predicted optimal sound output of the
voice assistance device based on a calculation of a sound parameter value
corresponding to each IoT device of the determined cluster and a phase shift of the
predicted optimal sound output using the calculated sound parameter value,

wherein calculating the sound parameter value corresponding to each IoT

device of the determined cluster comprises:

combining, by the correction module, a first set of acoustic parameters

with a second set of acoustic parameters based on frequency bands of an audible

range, and
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calculating, by the correction module, the sound parameter value based

on the combination of the first set of acoustic parameters with the second set of

acoustic parameters, and

wherein correcting the predicted optimal sound output comprises:

selecting, by the correction module as a target IoT device, an [oT device

from the determined cluster that has a minimum sound parameter value,

shifting, by the correction module, a phase of the predicted optimal

sound output based on the calculated sound parameter value and sound

parameters of the selected IoT device, and

generating, by the correction module, a new optimal sound

corresponding to the determined cluster by merging the shifted phase optimal

sound output with a desired sound of the voice assistant device.

2. (Original) The method of claim 1,

wherein the predicted optimal sound output of the voice assistance device
includes a plurality of acoustic parameters,

wherein a first set of acoustic parameters among the plurality of acoustic
parameters corresponds to frequency parameters including minimum frequency level,
maximum frequency level, and mean frequency level of the predicted optimal sound
output, and

wherein a second set of acoustic parameters among the plurality of acoustic
parameters corresponds to intensity parameters including minimum intensity level,
maximum intensity level, and mean intensity level of the predicted optimal sound

output.

3. (Cancelled)

4, (Currently amended) The method of claim 2, wherein correcting the

predicted optimal sound output further comprises:
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outputting, by a rendering module, the generated new optimal sound from the

target loT device.

5. (Original) The method of claim 4,
wherein each cluster of the plurality of clusters includes at least one IoT device,
and

wherein the phase of the predicted optimal sound output is shifted by 180.

6. (Original) The method of claim 4, further comprising:

determining, by a processing module based on the corrected optimal sound
output of the voice assistance device, an optimal region in the determined cluster or
around the determined cluster where the generated new optimal sound is audible; and

updating, by the processing module, settings of the voice assistance device

based on the determined optimal region.

7. (Original) The method of claim 1, further comprising:

exchanging, by the pairing module in a pairing mode, the information between
the one or more IoT devices and the voice assistant device, wherein the exchanged
information includes location information of the one or more IoT devices, information
associated with environmental noise around each IoT device of the one or more IoT
devices, and the information associated with a perceived sound of the voice assistant
device at each IoT device of the one or more IoT devices;

pairing, by the pairing module, the one or more loT devices with the voice
assistant device in the IoT based communication environment based on the exchanged

information; and
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updating, by the pairing module, the exchanged information periodically based
on a change in connection states of the one or more IoT devices with the voice assistant

device.

8. (Original) The method of claim 1, wherein the sound information data
includes at least one of information corresponding to a current sound output of the voice
assistant device, information corresponding to environmental noise associated with the
determined cluster, or information corresponding to a perceived sound of the voice

assistant device at each IoT device of the one or more IoT devices.

9. (Currently amended) A system for mitigating unwanted audio noise in
an Internet of things (IoT) based communication environment, the system comprising:

a pairing module configured to identify and pair one or more IoT devices with
a voice assistant device in the IoT based communication environment based on an
exchange of information between the one or more IoT devices and the voice assistant
device;

a clustering module configured to:

divide, using a gaussian mixture model, the one or more paired [oT
devices into a plurality of clusters based on location information of the one or
more [oT devices that are paired with the voice assistant device,

detect a user’s location with respect to a location of the voice assistant
device based on at least one of sensors data associated with the one or more loT
devices or a time difference between an ultrasonic wave transmitted by the voice
assistance device and an echo signal reflected from the user’s body in response
to the transmitted ultrasonic wave, and

determine a cluster among the plurality of clusters corresponding to the
user’s location based on the detected user’s location;

a prediction module configured to predict, using a recurrent neural networks
(RNN) model, an optimal sound output of the voice assistance device that is audible at
the detected user’s location based on sound information data; and

a correction module configured to correct the predicted optimal sound output of

the voice assistance device based on a calculation of a sound parameter value
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corresponding to each IoT device of the determined cluster and a phase shift of the
predicted optimal sound output using the calculated sound parameter value,

wherein, to calculate the sound parameter value corresponding to each IoT

device of the determined cluster, the correction module is further configured to:

combine a first set of acoustic parameters with a second set of acoustic

parameters based on frequency bands of an audible range; and

calculate the sound parameter value based on the combination of the first

set of acoustic parameters with the second set of acoustic parameters, and

wherein to correct the predicted optimal sound output, the correction module is

further configured to:

select, as a target IoT device, an [oT device from the determined cluster

that has a minimum sound parameter value,

shift a phase of the predicted optimal sound output based on the

calculated sound parameter value and sound parameters of the selected IoT

device, and

generate a new optimal sound corresponding to the determined cluster

bv merging the shifted phase optimal sound output with a desired sound of the

voice assistant device.

10. (Original) The system of claim 9,

wherein the predicted optimal sound output of the voice assistance device
includes a plurality of acoustic parameters,

wherein a first set of acoustic parameters among the plurality of acoustic
parameters corresponds to frequency parameters including minimum frequency level,
maximum frequency level, and mean frequency level of the predicted optimal sound
output, and

wherein a second set of acoustic parameters among the plurality of acoustic
parameters corresponds to intensity parameters including minimum intensity level,
maximum intensity level, and mean intensity level of the predicted optimal sound

output.

11.  (Cancelled)
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12. (Currently amended) The system of claim 10,

wherein the system further comprises a rendering module configured to output

the generated new optimal sound from the target loT device.

13. (Original) The system of claim 12,
wherein each cluster of the plurality of clusters includes at least one IoT device,
and

wherein the phase of the predicted optimal sound output is shifted by 180.

14. (Original) The system of claim 12, further comprising a processing
module configured to:

determine, based on the corrected optimal sound output of the voice assistance
device, an optimal region in the determined cluster or around the determined cluster
where the generated new optimal sound is audible; and

update settings of the voice assistance device based on the determined optimal

region.

15. (Original) The system of claim 9, wherein the pairing module is further
configured to:

exchange, in a pairing mode, the information between the one or more IoT
devices and the voice assistant device, the exchanged information including location
information of the one or more IoT devices, information associated with environmental

noise around each IoT device of the one or more IoT devices, and the information
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associated with a perceived sound of the voice assistant device at each IoT device of
the one or more IoT devices;

pair the one or more IoT devices with the voice assistant device in the [oT based
communication environment based on the exchanged information; and

update the exchanged information periodically based on a change in connection

states of the one or more [oT devices with the voice assistant device.

16. (Original) The system of claim 9, wherein the sound information data
includes at least one of information corresponding to a current sound output of the voice
assistant device, information corresponding to environmental noise associated with the
determined cluster, or information corresponding to a perceived sound of the voice

assistant device at each IoT device of the one or more IoT devices.
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REMARKS

I. Status of Claims

After the above amendments, claims 1, 2, 4-10, and 12-16 are pending, claims
1 and 9 being independent. By this Amendment, claims 1, 4, 9, and 12 are amended
and claims 3 and 11 are cancelled without prejudice or disclaimer to the subject matter
therein. No new matter has been added. Applicant reserves the right to pursue the
original claims and other claims in this and other applications. In view of at least the

following, reconsideration and allowance are respectfully requested.

II. Rejection of Claims 1-4. 6, 8-12, 14, and 16 Under 35 U.S.C. §103

Claims 1-4, 6, 8-12, 14, and 16 have been rejected under 35 U.S.C. §103 as
obvious over U.S. Patent Application Publication No. 2020/0072937 to Baek et al.
(hereinafter Baek) in view of U.S. Patent Application Publication No. 2022/0406326 to
Port et al. (hereinafter Port), and further in view of U.S. Patent No. 9,008,329 to Mandel
et al. (hereinafter Mandel). Applicant respectfully traverses these rejections.

It is well settled that in determining the differences between the prior art and the
claims, the question under 35 U.S.C. § 103 is not whether the differences themselves
would have been obvious, but whether the claimed invention as a whole would have
been obvious. See MPEP § 2141.02.  To this end, a prior art reference must be
considered in its entirety, i.e., as a whole, including portions that would lead away from
the claimed invention. See MPEP § 2141.02 VI.

To establish a prima facie case of obviousness, three basic criteria must be met:
(1) there must be some suggestion or motivation to modify the reference or to combine
reference teachings; (2) there must be reasonable expectation of success; and (3) the
prior art reference must teach or suggest all the claim limitations. See MPEP § 2142,

MPEP 2142 states that “to reach a proper determination under 35 U.S.C. 103,
the Examiner must step backward in time and into the shoes wom by the hypothetical
"person of ordinary skill in the art" when the invention was unknown and just before it
was made. In view of all factual information, the Examiner must then make a
determination whether the claimed invention "as a whole" would have been obvious at

that time to that person. Knowledge of applicant's disclosure must be put aside in
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reaching this determination, yet kept in mind in order to determine the differences,
conduct the search and evaluate the subject matter as a whole of the invention. The
tendency to resort to "hindsight" based upon Applicant’s disclosure is often difficult to
avoid due to the very nature of the examination process. However, impermissible
hindsight must be avoided and the legal conclusion must be reached on the basis of the
facts gleaned from the prior art.”

MPEP 2143.01 states that “if proposed modification would render the prior art
invention being modified unsatisfactory for its intended purpose, then there is no
suggestion or motivation to make the proposed modification.” MPEP 2143.01 further
states that “if the proposed modification or combination of the prior art would change
the principle of operation of the prior art invention being modified, then the teachings

of the references are not sufficient to render the claims prima facie obvious.”

Independent Claims 1 and 9

Independent claim 1 recites,

1 (Currently amended) A method for mitigating unwanted
audio noise in an Internet of things (loT) based communication
environment, the method comprising:

identifving and pairing, by a pairing module, one or more lIoT
devices with a voice assistant device in the IoT based communication
environment based on an exchange of information between the one or
more loT devices and the voice assistant device;

dividing, by a clustering module using a gaussian mixture model,
the one or more paired loT devices into a plurality of clusters based on
location information of the one or more IoT devices that are paired with
the voice assistant device;

detecting, by the clustering module, a user’s location with
respect to a location of the voice assistant device based on at least one
of sensors data associated with the one or more 10T devices or a time
difference between an ultrasonic wave transmitted by the voice
assistance device and an echo signal reflected from the user’s body in
response to the transmitted ultrasonic wave;

determining, by the clustering module, a cluster among the
plurality of clusters corresponding to the user’s location based on the
detected user’s location;

predicting, by a prediction module using a recurrent neural
networks (RNN) model, an optimal sound output of the voice assistance
device that is audible at the detected user’s location based on sound
information data; and

correcting, by a correction module, the predicted optimal sound
output of the voice assistance device based on a calculation of a sound

10
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parameter value corresponding to each loT device of the determined
cluster and a phase shift of the predicted optimal sound output using the
calculated sound parameter value,

wherein_calculating the sound parameter value corresponding
to each 1071 device of the determined cluster comprises:

combining, by the correction module. a first set of acoustic
parameters with a second set of acoustic parameters based on frequency
bands of an audible range. and

calculating, by the correction module, the sound parameter
value based on_the combination of the first set of acoustic parameters
with the second set of acoustic parameters, and

wherein__correcting _the predicted optimal _sound _output
comprises:

selecting, by the correction module as a target IoT device, an IoT
device from the determined cluster that has a minimum sound parameter
value,

shifting, by the correction module, a phase of the predicted
optimal sound output based on the calculated sound parameter value
and sound parameters of the selected IoT device, and

generating, by the correction_module. a new optimal sound
corresponding to the determined cluster by merging the shifted phase
optimal sound output with a desired sound of the voice assistant device.

Claims 9, although different in scope from claim 1, contain similar limitations.

Applicant submits that the combination of Baek, Port, and Mandel fails to
disclose or render obvious the presently claimed combination of features recited in
independent claim 1.

Paragraphs [0025], [0026], [0081], [0084], [0091], [0042], [0052] and [0076]
of Baek are reproduced below for convenience.

[0025] In this case, when the user utters the voice, the sensor
network control device 100 may verify whether contents of
utterance is the voice command or contents irrelevant to the
voice command receiving devices in the sensor network.
[0026] Here, the voice command receiving devices 210 and
220 may mean all devices including sensors capable of
inputting sound through a microphone. For example, various
appliances such as a lighting switch, the TV or a refrigerator,
and various devices and sensors including other microphones
such as a mobile phone may all correspond to the voice
command receiving devices.

[0081] For example, the attribute information may include
relative or absolute location information of the voice
command receiving devices 210 and 220, information for
functions, clustering information, an operation sequence of
the functions, and a voice command history.

11
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[0084] The clustering information may mean information
acquired by partitioning the indoor space, for example, may
be indoor space information such as a main room, a bedroom,
a living room, or the like.

[0091] The target device learning unit 135 may be learned
through, for example, methods including a support vector
machine, a hidden Markov model, regression analysis, a
neutral network, Naive Bayes classification, and the like.
[0042] Meanwhile, a user location calculating unit 150 of the
sensor network control device 100 calculates the relative
location of the user 300 by using a time difference of
application (arrival) (TDOA) of a voice signal applied to a
sensor (microphone) within each voice command receiving
device and relative location information of each voice
command receiving device (step S530).

[0052] Those skilled in the art may calculate the relative
location of each voice command receiving device on the
sensor network 400 by using visible light, infrared rays,
ultraviolet rays, and the like in addition to the sound, in
addition to the aforementioned method.

[0076] Referring back to FIG. 2, a target device selecting unit
130 of the sensor network control device 100 derives the voice
command receiving device 220 as a target of the voice
command by referring to the utterance direction range 230 and
the location information of the user 300 while interpreting the
voice command of the user 300 (step S550).

As reflected above, Baek merely describes the feature of “identifying the
relative positions of each device, tracking the user's position and direction through the
time difference when a voice command is received, and interpreting the command
based on the user's position and direction in a situation where multiple devices including
microphones are connected to a sensor network.”

However, Back fails to disclose or render obvious “combining, by the correction
module, the first set of acoustic parameters with the second set of acoustic parameters
based on frequency bands of an audible range; and calculating, by the correction module,
the sound parameter value based on the combination of the first set of acoustic
parameters with the second set of acoustic parameters,” as presently recited.

Additionally, Back fails to disclose or render obvious “selecting, by the
correction module as a target IoT device, an [oT device from the determined cluster
that has a minimum sound parameter value; shifting, by the correction module, a phase

of the predicted optimal sound output based on the calculated sound parameter value

12
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and sound parameters of the selected IoT device; and generating, by the correction
module, a new optimal sound corresponding to the determined cluster by merging the
shifted phase optimal sound output with a desired sound of the voice assistant device.”
as presently recited.

Paragraphs [0065], [0127], [0128], [0129], [0131] and [0063] of Port are
reproduced below for convenience.

[0065] According to this example, the noise estimator 107 is
a component that is configured to estimate the level of noise
in an environment that includes the system 100. The noise
estimator 107 may be configured to receive the microphone
signals 106 and to calculate how much of the microphone
signals 106 consist of noise and how much is due to the
playback of the loudspeaker 104. The noise estimator 107
may, in some examples, include an echo canceller. However,
in some implementations the noise estimator 107 may simply
measure the noise when a signal corresponding with silence is
sent to the loudspeaker 104. In this example, the noise
estimator 107 is providing a noise estimate 108 to the noise
compensator 102. The noise estimate 108 may be a broadband
estimate or a spectral estimate of the noise, depending on the
particular implementation. In this example, the noise
compensator 102 is configured to adjust the level of the output
of the loudspeaker 104 based upon the noise estimate 108.

[0127] For example, if the classifier 602 determines that the
ambient sounds correspond to speech (e.g., speech
corresponding to one or more persistent conversations in the
audio environment), in some implementations the signals 603
that are output by the classifier 602 may indicate that the noise
compensator 402 should duck (reduce the level of) the audio
101 such that the reproduced audio remains below the level of
speech. In some such examples, determining the noise
compensation method may not be based on input content type.
A more detailed example is described below with reference to
FIG. 11.

[0128] In some examples, if the classifier 602 determines that
the environmental noise is music, the signals 603 may indicate
that the noise compensator 402 should disable noise
compensation. Disabling a noise compensation process may
ensure that the noise compensation implemented by the
system 600 and the noise compensation implemented by
another system that is reproducing the music are not each
attempting to increase the level of reproduced music over that
reproduced by the other system.

[0129] According to some examples, if the classifier 602
determines that the ambient noise is engine noise, blender
noise, traffic noise, street noise, etc., the signals 603 may

13
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indicate that the noise compensator 402 should implement
another type of noise compensation. In some such examples,
the signals 603 may indicate that the noise compensator 402
should operate as described above with reference to the noise
compensator 402 of FIG. 4.

[0131] According to this example, the classifier 602 is
configured to receive microphone signals 106 from the
microphone 105. In some implementations, the classifier 602
1s configured to receive the noise estimate 408 from the noise
estimator 407. Based on one or both of these inputs, in this
implementation the classifier 602 is configured to determine a
type of ambient noise, which may also be referred to herein as
environmental noise. In some implementations, the classifier
602 may be configured to determine the type of ambient noise
by implementing one or more audio-based context awareness
models. Some such implementations may use Mel-frequency
cepstral coefficients and their derivatives as features, and
hidden Markov models (HMMs) (e.g., continuous density
HMMs) as acoustic models. In some implementations, the
classifier 602 may be configured to determine the type of
ambient noise by implementing a neural network that has been
trained according to one or more audio-based context
awareness models. Alternatively, or additionally, the noise
estimator 407 may be configured to determine a type of
ambient noise by one or more of the foregoing processes.

As reflected above, Port merely describes the feature of “‘compensating for noise
by using a gain adjustment algorithm such as a frequency-dependent gain adjustment
algorithm or a wideband gain adjustment algorithm™ and “the signals 603 that are output
by the classifier 602 may indicate that the noise compensator 402 should duck (reduce the level
of) the audio 101 such that the reproduced audio remains below the level of speech”.

However, Port fails to disclose or render obvious “combining, by the correction
module, the first set of acoustic parameters with the second set of acoustic parameters
based on frequency bands of an audible range; and calculating, by the correction module,
the sound parameter value based on the combination of the first set of acoustic
parameters with the second set of acoustic parameters,” as presently recited.

Additionally, Port fails to disclose or render obvious “selecting, by the
correction module as a target IoT device, an [oT device from the determined cluster
that has a minimum sound parameter value; shifting, by the correction module, a phase
of the predicted optimal sound output based on the calculated sound parameter value

and sound parameters of the selected IoT device; and generating, by the correction
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module, a new optimal sound corresponding to the determined cluster by merging the
shifted phase optimal sound output with a desired sound of the voice assistant device.”
as presently recited.

Paragraphs Col.9 lines 57~col.10, lines 3-6, Col. 10, lines 54-62 of Mandel are
reproduced below for convenience.

Col.9 lines 57~col.10, lines 3-6

Multi-feature cluster tracker 410 may receive level differences
between energy estimates of sub-band framed signals from
feature module 406. Multi-feature cluster tracker 410 may
determine a global summary of acoustic features based, at
least in part, on acoustic features derived from an acoustic
signal, as well as an instantaneous global classification based
on a global running estimate and the global summary of
acoustic features. The global running estimates may be
updated and an instantaneous local classification derived
based on at least the one or more acoustic features. Spectral
energy classifications may then be determined based, at least
in part, on the instantaneous local classification and the one or
more acoustic features.

In some embodiments, multi-feature cluster tracker 410
classifies points in the energy spectrum as being speech or
noise based on these local clusters and observations.

Col. 10, lines 54-62

Next, the speech estimate is converted back into time domain
from the sub-band domain by frequency synthesis module
418. The conversion may comprise taking the masked
frequency sub-bands and adding together phase shifted signals
of the sub-bands in a frequency synthesis module 418.
Alternatively, the conversion may comprise taking the masked
frequency sub-bands and multiplying these with an inverse
frequency of the sub-band filters in the frequency synthesis
module 418. Once conversion is completed, the signal is
output to a user via output device 206.

As reflected above, Mandel merely describes “the speech estimate is converied
back into time domain {from the sub-band domain by frequency synthesis module 418,
The conversion may comprise taking the masked frequency sub-bands and adding
together phase shifted signals of the sub-bands in a frequency synthesis module 4187

However, Mandel fails to disclose or render obvious “combining, by the
correction module, the first set of acoustic parameters with the second set of acoustic

parameters based on frequency bands of an audible range; and calculating, by the
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correction module, the sound parameter value based on the combination of the first set
of acoustic parameters with the second set of acoustic parameters,” as presently recited.

Additionally, Mandel fails to disclose or render obvious “selecting, by the
correction module as a target IoT device, an [oT device from the determined cluster
that has a minimum sound parameter value; shifting, by the correction module, a phase
of the predicted optimal sound output based on the calculated sound parameter value
and sound parameters of the selected IoT device; and generating, by the correction
module, a new optimal sound corresponding to the determined cluster by merging the
shifted phase optimal sound output with a desired sound of the voice assistant device.”
as presently recited.

For at least these reasons, the combination of Baek, Port, and Mandel fails to
teach or suggest, inter alia, “wherein calculating the sound parameter value
corresponding to each 10T device of the determined cluster comprises: combining, by
the correction module, the first set of acoustic parameters with the second set of acoustic
parameters based on frequency bands of an audible range; and calculating, by the
correction module, the sound parameter value based on the combination of the first set
of acoustic parameters with the second set of acoustic parameters, wherein correcting
the predicted optimal sound output comprises: selecting, by the correction module as a
target IoT device, an 10T device from the determined cluster that has a minimum sound
parameter value; shifting, by the correction module, a phase of the predicted optimal
sound output based on the calculated sound parameter value and sound parameters of
the selected IoT device; and generating, by the correction module, a new optimal sound
corresponding to the determined cluster by merging the shifted phase optimal sound

>

output with a desired sound of the voice assistant device.” as presently recited in
independent claim 1, and as similarly recited in independent claim 9.

Therefore, the applied references fail to disclose or render obvious the above-
identified claim features recited in the independent claims. As such, the rejections of
claims 1 and 9 under 35 U.S.C. § 103 are improper.

Accordingly, withdrawal of the rejections is respectfully requested.

16

0204



Appl. No.: 18/084,081
Response dated: January 15, 2025
Reply to Office Action of: November 19, 2024

Dependent Claims 2, 4, 6,8, 10, 12 14, and 16

Claims 2, 4, 6, 8, 10, 12, 14, and 16 variously depend from independent claims
1 and 9. Because the applied references fail to disclose or render obvious the features
presently recited in independent claims 1 and 9, dependent claims 2, 4, 6, 8, 10, 12, 14,
and 16 are patentable for at least the reasons that independent claims 1 and 9 are
patentable, as well as for the additional features recited therein. Accordingly,

withdrawal of the rejections is respectfully requested.

Dependent Claims 3 and 11

By this Amendment, claims 3 and 11 are cancelled. Thus, the rejections as to
claims 3 and 11 are moot. Accordingly, withdrawal of the rejections is respectfully

requested.

I11. Rejection of Claims 5, 7, 13, and 15 Under 35 U.S.C. §103

Claims 5 and 13 have been rejected under 35 U.S.C. §103 as obvious over Baek
in view of Port and Mandel, and further in view of U.S. Patent Application Publication
No. 2013/0251079 to Miyahara (hereinafter Miyahara). Claims 7 and 15 have been
rejected under 35 U.S.C. §103 as obvious over Baek in view of Port and Mandel, and
further in view of U.S. Patent Application Publication No. 2016/0364963 to Matsuoka
et al. (hereinafter Matsuoka). Applicant respectfully traverse theses rejections.

Applicant submits that the combination of Baek, Port, and Mandel fails to
disclose or render obvious the presently claimed combination of features recited in
independent claims 1 and 9, as discussed above.

Applicant submits that Miyahara and Matsuoka fail to cure the above noted
deficiencies of the combination of Baek, Port, and Mandel, as applied against

independent claims 1 and 9, nor does the Examiner assert as much.

Dependent Claims 5, 7, 13, and 15

Claims 5, 7, 13, and 15 variously depend from independent claims 1 and 9.
Because the applied references fail to disclose or render obvious the features presently

recited in independent claims 1 and 9, dependent claims 5, 7, 13, and 15 are patentable
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for at least the reasons that claims 1 and 9 are patentable, as well as for the additional
features recited therein.

Accordingly, withdrawal of the rejections is respectfully requested.

IVv. Conclusion

In view of the foregoing, it is respectfully submitted that the present application
is in condition for allowance, and an early indication of the same is courteously
solicited. The Examiner is respectfully requested to contact the undersigned by
telephone at the below listed telephone number, in order to expedite resolution of any
issues and to expedite passage of the present application to issue, if any comments,
questions, or suggestions arise in connection with the present application.

To the extent necessary, a petition for an extension of time under 37 CFR §
1.136 is hereby made.

It is believed that no additional fees are due in connection with the filing of this
paper. However, please charge any shortage in fees due in connection with the filing
of this paper, including extension of time fees, to Deposit Account No. 50-4100, and

please credit any excess fees to the same deposit account.

Respectfully submitted,

Date: January 15, 2025
/James G. POHLMAN/
James G Pohlman
Reg. No. 68,921
Representative for Applicant(s)

Jefferson IP Law, LLP

1130 Connecticut Ave., NW, Suite 420
Washington, D.C. 20036

Main: (202) 293-0804

Direct: (202) 293-1977
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Amendments to the Claims:

This listing of claims will replace all prior versions and listing of the claims in

the application.

Listing of Claims:

1. (Currently amended) A method for mitigating unwanted audio noise in
an Internet of things (IoT) based communication environment, the method comprising:

identifying and pairing, by a pairing module, one or more IoT devices with a
voice assistant device in the IoT based communication environment based on an
exchange of information between the one or more IoT devices and the voice assistant
device;

dividing, by a clustering module using a gaussian mixture model, the one or
more paired IoT devices into a plurality of clusters based on location information of the
one or more [oT devices that are paired with the voice assistant device;

detecting, by the clustering module, a user’s location with respect to a location
of the voice assistant device based on at least one of sensors data associated with the
one or more [oT devices or a time difference between an ultrasonic wave transmitted
by the voice assistance device and an echo signal reflected from the user’s body in
response to the transmitted ultrasonic wave;

determining, by the clustering module, a cluster among the plurality of clusters
corresponding to the user’s location based on the detected user’s location;

predicting, by a prediction module using a recurrent neural networks (RNN)
model, an optimal sound output of the voice assistance device that is audible at the
detected user’s location based on sound information data; and

correcting, by a correction module, the predicted optimal sound output of the
voice assistance device based on a calculation of a sound parameter value
corresponding to each ToT device of the determined cluster and a phase shift of the
predicted optimal sound output using the calculated sound parameter value,

wherein the predicted optimal sound output of the voice assistance device

includes a plurality of acoustic parameters.

wherein a first set of acoustic parameters among the plurality of acoustic

parameters corresponds to frequency parameters including minimum frequency level.
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maximum frequency level. and mean frequency level of the predicted optimal sound

output,

wherein a second set of acoustic parameters among the plurality of acoustic

parameters corresponds to intensity parameters including minimum intensity level,

maximum intensity level. and mean intensity level of the predicted optimal sound

output,

wherein calculating the sound parameter value corresponding to each IoT
device of the determined cluster comprises:

combining, by the correction module, a—the first set of acoustic
parameters with a-the second set of acoustic parameters based on frequency
bands of an audible range, and

calculating, by the correction module, the sound parameter value based
on the combination of the first set of acoustic parameters with the second set of
acoustic parameters, and
wherein correcting the predicted optimal sound output comprises:

selecting, by the correction module as a target IoT device, an IoT device
from the determined cluster that has a minimum sound parameter value,

shifting, by the correction module, a phase of the predicted optimal
sound output based on the calculated sound parameter value and sound
parameters of the selected IoT device, and

generating, by the correction module, a new optimal sound
corresponding to the determined cluster by merging the shifted phase optimal

sound output with a desired sound of the voice assistant device.

2.-3. (Cancelled)

4. (Currently amended) The method of claim—2 1, wherein correcting the
predicted optimal sound output further comprises:

outputting, by a rendering module, the generated new optimal sound from the

target [oT device.

5. (Original) The method of claim 4,
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wherein each cluster of the plurality of clusters includes at least one 10T device,
and

wherein the phase of the predicted optimal sound output is shifted by 180

6. (Original) The method of claim 4, further comprising:

determining, by a processing module based on the corrected optimal sound
output of the voice assistance device, an optimal region in the determined cluster or
around the determined cluster where the generated new optimal sound is audible; and

updating, by the processing module, settings of the voice assistance device

based on the determined optimal region.

7. (Original) The method of claim 1, further comprising:

exchanging, by the pairing module in a pairing mode, the information between
the one or more IoT devices and the voice assistant device, wherein the exchanged
information includes location information of the one or more IoT devices, information
associated with environmental noise around each IoT device of the one or more IoT
devices, and the information associated with a perceived sound of the voice assistant
device at each IoT device of the one or more IoT devices;

pairing, by the pairing module, the one or more IoT devices with the voice
assistant device in the ToT based communication environment based on the exchanged
information; and

updating, by the pairing module, the exchanged information periodically based
on a change in connection states of the one or more IoT devices with the voice assistant

device.

8. (Original) The method of claim 1, wherein the sound information data
includes at least one of information corresponding to a current sound output of the voice
assistant device, information corresponding to environmental noise associated with the
determined cluster, or information corresponding to a perceived sound of the voice

assistant device at each IoT device of the one or more IoT devices.

9. (Currently amended) A system for mitigating unwanted audio noise in

an Internet of things (IoT) based communication environment, the system comprising:
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a pairing module configured to identify and pair one or more IoT devices with
a voice assistant device in the IoT based communication environment based on an
exchange of information between the one or more IoT devices and the voice assistant
device;

a clustering module configured to:

divide, using a gaussian mixture model, the one or more paired ToT
devices into a plurality of clusters based on location information of the one or
more [oT devices that are paired with the voice assistant device,

detect a user’s location with respect to a location of the voice assistant
device based on at least one of sensors data associated with the one or more IoT
devices or a time difference between an ultrasonic wave transmitted by the voice
assistance device and an echo signal reflected from the user’s body in response
to the transmitted ultrasonic wave, and

determine a cluster among the plurality of clusters corresponding to the
user’s location based on the detected user’s location;

a prediction module configured to predict, using a recurrent neural networks
(RNN) model, an optimal sound output of the voice assistance device that is audible at
the detected user’s location based on sound information data; and

a correction module configured to correct the predicted optimal sound output of
the voice assistance device based on a calculation of a sound parameter value
corresponding to each ToT device of the determined cluster and a phase shift of the
predicted optimal sound output using the calculated sound parameter value,

wherein the predicted optimal sound output of the voice assistance device

includes a plurality of acoustic parameters,

wherein a first set of acoustic parameters among the plurality of acoustic

parameters corresponds to frequency parameters including minimum frequency level.

maximum frequency level. and mean frequency level of the predicted optimal sound

output, and

wherein a second set of acoustic parameters among the plurality of acoustic

parameters corresponds to intensity parameters including minimum intensity level.

maximum intensity level. and mean intensity level of the predicted optimal sound

output,
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wherein, to calculate the sound parameter value corresponding to each IoT
device of the determined cluster, the correction module is further configured to:
combine a-the first set of acoustic parameters with a-the second set of
acoustic parameters based on frequency bands of an audible range; and
calculate the sound parameter value based on the combination of the first
set of acoustic parameters with the second set of acoustic parameters, and
wherein to correct the predicted optimal sound output, the correction module is
further configured to:
select, as a target [oT device, an IoT device from the determined cluster
that has a minimum sound parameter value,
shift a phase of the predicted optimal sound output based on the
calculated sound parameter value and sound parameters of the selected ToT
device, and
generate a new optimal sound corresponding to the determined cluster
by merging the shifted phase optimal sound output with a desired sound of the

volce assistant device.

10. - 11. (Cancelled)

12. (Currently amended) The system of claim—8 9,
wherein the system further comprises a rendering module configured to output

the generated new optimal sound from the target loT device.

13. (Original) The system of claim 12,
wherein each cluster of the plurality of clusters includes at least one IoT device,
and

wherein the phase of the predicted optimal sound output is shifted by 180"

14. (Original) The system of claim 12, further comprising a processing
module configured to:

determine, based on the corrected optimal sound output of the voice assistance
device, an optimal region in the determined cluster or around the determined cluster

where the generated new optimal sound is audible; and
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update settings of the voice assistance device based on the determined optimal

region.

15. (Original) The system of claim 9, wherein the pairing module is further
configured to:

exchange, in a pairing mode, the information between the one or more IoT
devices and the voice assistant device, the exchanged information including location
information of the one or more IoT devices, information associated with environmental
noise around each IoT device of the one or more IoT devices, and the information
associated with a perceived sound of the voice assistant device at each IoT device of
the one or more IoT devices;

pair the one or more IoT devices with the voice assistant device in the IoT based
communication environment based on the exchanged information; and

update the exchanged information periodically based on a change in connection

states of the one or more IoT devices with the voice assistant device.

16. (Original) The system of claim 9, wherein the sound information data
includes at least one of information corresponding to a current sound output of the voice
assistant device, information corresponding to environmental noise associated with the
determined cluster, or information corresponding to a perceived sound of the voice

assistant device at each IoT device of the one or more IoT devices.
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REMARKS

I Status of Claims

The above amendments are a supplement to the Amendment dated January 15,
2025. In the Amendment dated January 15, 2025, claims 1, 4, 9, and 12 were amended.
Applicant presumes the Amendment dated January 15, 2025 has been entered and
hereby submits the present supplemental amendment accordingly.

After the above amendments, claims 1, 4-9, and 12-16 are pending, claims 1
and 9 being independent. Claims 3 and 11 were previously cancelled. By this
amendment, claims 1, 4, 9, and 12 are amended and claims 2 and 10 are cancelled
without prejudice or disclaimer to the subject matter therein. No new matter has been
added. Applicant reserves the right to pursue the original claims and other claims in
this and other applications. In view of at least the following, reconsideration and

allowance are respectfully requested.

II. Interview Summary

Applicant appreciates the courtesies shown to Applicant’s representative by
Examiner Subramani in the February 27, 2025 interview. During the Interview, the
subject matter of the independent claims was discussed, and the Examiner suggested
various clarifying amendments to place the application in better form for further

prosecution.

II1. Rejection of Claims 1-4, 6, 8-12. 14, and 16 Under 35 U.S.C. §103

Claims 1-4, 6, 8-12, 14, and 16 have been rejected under 35 U.S.C. §103 as
obvious over U.S. Patent Application Publication No. 2020/0072937 to Baek et al.
(hereinafter Baek) in view of U.S. Patent Application Publication No. 2022/0406326 to
Port et al. (hereinafter Port), and further in view of U.S. Patent No. 9,008,329 to Mandel
et al. (hereinafter Mandel). Applicant respectfully traverses these rejections.

It is well settled that in determining the differences between the prior art and the
claims, the question under 35 U.S.C. § 103 is not whether the differences themselves
would have been obvious, but whether the claimed invention as a whole would have

been obvious. See MPEP § 2141.02. To this end, a prior art reference must be
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considered in its entirety, i.e., as a whole, including portions that would lead away from
the claimed invention. See MPEP § 2141.02 VI.

To establish a prima facie case of obviousness, three basic criteria must be met:
(1) there must be some suggestion or motivation to modify the reference or to combine
reference teachings; (2) there must be reasonable expectation of success; and (3) the
prior art reference must teach or suggest all the claim limitations. See MPEP § 2142.

MPEP 2142 states that “to reach a proper determination under 35 U.S.C. 103,
the Examiner must step backward in time and into the shoes worn by the hypothetical
"person of ordinary skill in the art" when the invention was unknown and just before it
was made. In view of all factual information, the Examiner must then make a
determination whether the claimed invention "as a whole" would have been obvious at
that time to that person. Knowledge of applicant's disclosure must be put aside in
reaching this determination, yet kept in mind in order to determine the differences,
conduct the search and evaluate the subject matter as a whole of the invention. The
tendency to resort to "hindsight" based upon Applicant’s disclosure is often difficult to
avoid due to the very nature of the examination process. However, impermissible
hindsight must be avoided and the legal conclusion must be reached on the basis of the
facts gleaned from the prior art.”

MPEP 2143 .01 states that “if proposed modification would render the prior art
invention being modified unsatisfactory for its intended purpose, then there is no
suggestion or motivation to make the proposed modification.”” MPEP 2143.01 further
states that “if the proposed modification or combination of the prior art would change
the principle of operation of the prior art invention being modified, then the teachings

of the references are not sufficient to render the claims prima facie obvious.”

Independent Claims 1 and 9

Independent claim 1 recites,

1 (Currently amended) A method for mitigating unwanted
audio noise in an Internet of things (lo1) based communication
environment, the method comprising:

identifying and pairing, by a pairing module, one or more loT
devices with a voice assistant device in the lo1T based communication
environment based on an exchange of information between the one or
more [o1 devices and the voice assistant device;
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dividing, by a clustering module using a gaussian mixture model,
the one or more paired loT devices into a plurality of clusters based on
location information of the one or more loT devices that are paired with
the voice assistant device;

detecting, by the clustering module, a user’s location with
respect to a location of the voice assistant device based on at least one
of sensors data associated with the one or more lol devices or a time
difference between an ultrasonic wave transmitted by the voice
assistance device and an echo signal reflected from the user’s body in
response to the transmitted ultrasonic wave;

determining, by the clustering module, a cluster among the
plurality of clusters corresponding to the user’s location based on the
derected user’s location;

predicting, by a prediction module using a recurrent neural
networks (RNN) model, an optimal sound output of the voice assistance
device that is audible at the detected user’s location based on sound
information data; and

correcting, by a correction module, the predicted optimal sound
output of the voice assistance device based on a calculation of a sound
parameler value corresponding to each loT device of the determined
cluster and a phase shift of the predicted optimal sound output using the
calculated sound parameter value,

wherein the predicted optimal sound output of the voice
assistance device includes a plurality of acoustic parameters,

wherein a first sel of acoustic parameters among the plurality of
acoustic_parameters _corresponds to frequency parameters_including
minimum frequency level maximum freguency level and mean
frequency level of the predicted optimal sound output,

wherein a second set of acoustic parameters among the plurality
of acoustic parameters corresponds to intensity parameters including
minimum_intensity level, maximum intensity level, and mean intensity
level of the predicted optimal sound output,

wherein calculating the sound parameter value corresponding
to each lo'l' device of the determined cluster comprises:

combining, by the correction module, a-the first set of acoustic
parameters with a—the second set of acoustic parameters based on
frequency bands of an audible range, and

calculating, by the correction module, the sound parameter
value based on the combination of the first set of acoustic parameters
with the second set of acoustic parameters, and

wherein correcting the predicted optimal sound output
comprises:

selecting, by the correction module as a target IoT device, an IoT
device from the determined cluster that has a minimum sound parameter
value,

shifting, by the correction module, a phase of the predicted
optimal sound ouiput based on the calculated sound parameter value
and sound parameters of the selected IoT device, and

10
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generating, by the correction module, a new optimal sound
corresponding to the determined cluster by merging the shifted phase
optimal sound output with a desired sound of the voice assisiant device.

Claims 9, although different in scope from claim 1, contain similar limitations.

Applicant submits that the combination of Baek, Port, and Mandel fails to
disclose or render obvious the presently claimed combination of features recited in
independent claim 1.

Paragraphs [0025], [0026], [0081], [0084], [0091], [0042], [0052] and [0076]
of Baek are reproduced below for convenience.

[0025] In this case, when the user utters the voice, the sensor
network control device 100 may verify whether contents of
utterance is the voice command or contents irrelevant to the
voice command receiving devices in the sensor network.
[0026] Here, the voice command receiving devices 210 and
220 may mean all devices including sensors capable of
inputting sound through a microphone. For example, various
appliances such as a lighting switch, the TV or a refrigerator,
and various devices and sensors including other microphones
such as a mobile phone may all correspond to the voice
command receiving devices.

[0081] For example, the attribute information may include
relative or absolute location information of the wvoice
command receiving devices 210 and 220, information for
functions, clustering information, an operation sequence of
the functions, and a voice command history.

[0084] The clustering information may mean information
acquired by partitioning the indoor space, for example, may
be indoor space information such as a main room, a bedroom,
a living room, or the like.

[0091] The target device learning unit 135 may be learned
through, for example, methods including a support vector
machine, a hidden Markov model, regression analysis, a
neutral network, Naive Bayes classification, and the like.
[0042] Meanwhile, a user location calculating unit 150 of the
sensor network control device 100 calculates the relative
location of the user 300 by using a time difference of
application (arrival) (TDOA) of a voice signal applied to a
sensor (microphone) within each voice command receiving
device and relative location information of each wvoice
command receiving device (step S530).

[0052] Those skilled in the art may calculate the relative
location of each voice command receiving device on the
sensor network 400 by using visible light, infrared rays,

11
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ultraviolet rays, and the like in addition to the sound, in
addition to the atorementioned method.

[0076] Referring back to FIG. 2, a target device selecting unit
130 of the sensor network control device 100 derives the voice
command receiving device 220 as a target of the voice
command by referring to the utterance direction range 230 and
the location information of the user 300 while interpreting the
voice command of the user 300 (step S550).

As reflected above, Baek merely describes the feature of “identifying the
relative positions of each device, tracking the user's position and direction through the
time difference when a voice command is received, and interpreting the command
based on the user's position and direction in a situation where multiple devices including
microphones are connected to a sensor network.”

However, Baek fails to disclose or render obvious “combining, by the correction
module, the first set of acoustic parameters with the second set of acoustic parameters
based on frequency bands of an audible range; and calculating, by the correction module,
the sound parameter value based on the combination of the first set of acoustic
parameters with the second set of acoustic parameters,” as presently recited.

Additionally, Baek fails to disclose or render obvious “selecting, by the
correction module as a target IoT device, an 10T device from the determined cluster
that has a minimum sound parameter value; shifting, by the correction module, a phase
of the predicted optimal sound output based on the calculated sound parameter value
and sound parameters of the selected IoT device; and generating, by the correction
module, a new optimal sound corresponding to the determined cluster by merging the
shifted phase optimal sound output with a desired sound of the voice assistant device.”
as presently recited.

Paragraphs [0065], [0127], [0128], [0129], [0131] and [0063] of Port are
reproduced below for convenience.

[0065] According to this example, the noise estimator 107 is
a component that is configured to estimate the level of noise
in an environment that includes the system 100. The noise
estimator 107 may be configured to receive the microphone
signals 106 and to calculate how much of the microphone
signals 106 consist of noise and how much is due to the
playback of the loudspeaker 104. The noise estimator 107
may, in some examples, include an echo canceller. However,
in some implementations the noise estimator 107 may simply

12
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measure the noise when a signal corresponding with silence is
sent to the loudspeaker 104. In this example, the noise
estimator 107 is providing a noise estimate 108 to the noise
compensator 102. The noise estimate 108 may be a broadband
estimate or a spectral estimate of the noise, depending on the
particular implementation. In this example, the noise
compensator 102 is configured to adjust the level of the output
of the loudspeaker 104 based upon the noise estimate 108.
[0127] For example, if the classifier 602 determines that the
ambient sounds correspond to speech (e.g., speech
corresponding to one or more persistent conversations in the
audio environment), in some implementations the signals 603
that are output by the classifier 602 may indicate that the noise
compensator 402 should duck (reduce the level of) the audio
101 such that the reproduced audio remains below the level of
speech. In some such examples, determining the noise
compensation method may not be based on input content type.
A more detailed example is described below with reference to
FIG. 11.

[0128] In some examples, if the classifier 602 determines that
the environmental noise is music, the signals 603 may indicate
that the noise compensator 402 should disable noise
compensation. Disabling a noise compensation process may
ensure that the noise compensation implemented by the
system 600 and the noise compensation implemented by
another system that is reproducing the music are not each
attempting to increase the level of reproduced music over that
reproduced by the other system.

[0129] According to some examples, if the classifier 602
determines that the ambient noise is engine noise, blender
noise, traffic noise, street noise, etc., the signals 603 may
indicate that the noise compensator 402 should implement
another type of noise compensation. In some such examples,
the signals 603 may indicate that the noise compensator 402
should operate as described above with reference to the noise
compensator 402 of FIG. 4.

[0131] According to this example, the classifier 602 is
configured to receive microphone signals 106 from the
microphone 105. In some implementations, the classifier 602
is configured to receive the noise estimate 408 from the noise
estimator 407. Based on one or both of these inputs, in this
implementation the classifier 602 is configured to determine a
type of ambient noise, which may also be referred to herein as
environmental noise. In some implementations, the classifier
602 may be configured to determine the type of ambient noise
by implementing one or more audio-based context awareness
models. Some such implementations may use Mel-frequency
cepstral coefficients and their derivatives as features, and
hidden Markov models (HMMs) (e.g., continuous density

13
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HMMs) as acoustic models. In some implementations, the
classifier 602 may be configured to determine the type of
ambient noise by implementing a neural network that has been
trained according to one or more audio-based context
awareness models. Alternatively, or additionally, the noise
estimator 407 may be configured to determine a type of
ambient noise by one or more of the foregoing processes.

As reflected above, Port merely describes the feature of “compensating for noise
by using a gain adjustment algorithm such as a frequency-dependent gain adjustment
algorithm or a wideband gain adjustment algorithm” and “the signals 603 that arc output
by the classifier 602 may indicate that the noise compensator 402 should duck (reduce the level
of) the audio 101 such that the reproduced audio remains below the level of speech™.

However, Port fails to disclose or render obvious “combining, by the correction
module, the first set of acoustic parameters with the second set of acoustic parameters
based on frequency bands of an audible range; and calculating, by the correction module,
the sound parameter value based on the combination of the first set of acoustic
parameters with the second set of acoustic parameters,” as presently recited.

Additionally, Port fails to disclose or render obvious “selecting, by the
correction module as a target IoT device, an IoT device from the determined cluster
that has a minimum sound parameter value; shifting, by the correction module, a phase
of the predicted optimal sound output based on the calculated sound parameter value
and sound parameters of the selected IoT device; and generating, by the correction
module, a new optimal sound corresponding to the determined cluster by merging the
shifted phase optimal sound output with a desired sound of the voice assistant device.”
as presently recited.

Paragraphs Col 9 lines 57~col.10, lines 3-6, Col. 10, lines 54-62 of Mandel are
reproduced below for convenience.

Col .9 lines 57~col. 10, lines 3-6

Multi-feature cluster tracker 410 may receive level differences
between energy estimates of sub-band framed signals from
feature module 406. Multi-feature cluster tracker 410 may
determine a global summary of acoustic features based, at
least in part, on acoustic features derived from an acoustic
signal, as well as an instantaneous global classification based
on a global running estimate and the global summary of
acoustic features. The global running estimates may be
updated and an instantaneous local classification derived

14
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based on at least the one or more acoustic features. Spectral
energy classifications may then be determined based, at least
in part, on the instantaneous local classification and the one or
more acoustic features.

In some embodiments, multi-feature cluster tracker 410
classifies points in the energy spectrum as being speech or
noise based on these local clusters and observations.

Col. 10, lines 54-62

Next, the speech estimate is converted back into time domain
from the sub-band domain by frequency synthesis module
418. The conversion may comprise taking the masked
frequency sub-bands and adding together phase shifted signals
of the sub-bands in a frequency synthesis module 418.
Alternatively, the conversion may comprise taking the masked
frequency sub-bands and multiplying these with an inverse
frequency of the sub-band filters in the frequency synthesis
module 418. Once conversion is completed, the signal is
output to a user via output device 206.

As reflected above, Mandel merely describes “the speech estimate is converted
back into time domain from the sub-band domain by frequency synthesis module 418
The conversion may comprise taking the masked frequency sub-bands and adding
together phase shifted signals of the sub-bands in a frequency synthesis module 4187,

However, Mandel fails to disclose or render obvious “combining, by the
correction module, the first set of acoustic parameters with the second set of acoustic
parameters based on frequency bands of an audible range; and calculating, by the
correction module, the sound parameter value based on the combination of the first set
of acoustic parameters with the second set of acoustic parameters,” as presently recited.

Additionally, Mandel fails to disclose or render obvious “selecting, by the
correction module as a target IoT device, an 10T device from the determined cluster
that has a minimum sound parameter value; shifting, by the correction module, a phase
of the predicted optimal sound output based on the calculated sound parameter value
and sound parameters of the selected IoT device; and generating, by the correction
module, a new optimal sound corresponding to the determined cluster by merging the
shifted phase optimal sound output with a desired sound of the voice assistant device.”
as presently recited.

For at least these reasons, the combination of Baek, Port, and Mandel fails to
teach or suggest, infer alia, “wherein calculating the sound parameter value

corresponding to each IoT device of the determined cluster comprises: combining, by
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the correction module, the first set of acoustic parameters with the second set of acoustic
parameters based on frequency bands of an audible range; and calculating, by the
correction module, the sound parameter value based on the combination of the first set
of acoustic parameters with the second set of acoustic parameters, wherein correcting
the predicted optimal sound output comprises: selecting, by the correction module as a
target [oT device, an IoT device from the determined cluster that has a minimum sound
parameter value; shifting, by the correction module, a phase of the predicted optimal
sound output based on the calculated sound parameter value and sound parameters of
the selected IoT device; and generating, by the correction module, a new optimal sound
corresponding to the determined cluster by merging the shifted phase optimal sound
output with a desired sound of the voice assistant device.” as presently recited in
independent claim 1, and as similarly recited in independent claim 9.

Therefore, the applied references fail to disclose or render obvious the above-
identified claim features recited in the independent claims. As such, the rejections of
claims 1 and 9 under 35 U.S.C. § 103 are improper.

Accordingly, withdrawal of the rejections is respectfully requested.

Dependent Claims 4, 6, 8, 12, 14, and 16

Claims 4, 6, 8, 12, 14, and 16 variously depend from independent claims 1 and
9. Because the applied references fail to disclose or render obvious the features
presently recited in independent claims 1 and 9, dependent claims 4, 6, 8, 12, 14, and
16 are patentable for at least the reasons that independent claims 1 and 9 are patentable,
as well as for the additional features recited therein. Accordingly, withdrawal of the

rejections is respectfully requested.

Dependent Claims 2-3, and 10-11

By this Amendment, claims 2-3, and 10-11 are cancelled. Thus, the rejections
as to claims 2-3, and 10-11 are moot. Accordingly, withdrawal of the rejections is

respectfully requested.
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IV. Rejection of Claims 5, 7, 13, and 15 Under 35 U.S.C. §103

Claims 5 and 13 have been rejected under 35 U.S.C. §103 as obvious over Baek
in view of Port and Mandel, and further in view of U.S. Patent Application Publication
No. 2013/0251079 to Miyahara (hereinafter Miyahara). Claims 7 and 15 have been
rejected under 35 U.S.C. §103 as obvious over Baek in view of Port and Mandel, and
further in view of U.S. Patent Application Publication No. 2016/0364963 to Matsuoka
et al. (hereinafter Matsuoka). Applicant respectfully traverse theses rejections.

Applicant submits that the combination of Baek, Port, and Mandel fails to
disclose or render obvious the presently claimed combination of features recited in
independent claims 1 and 9, as discussed above.

Applicant submits that Miyahara and Matsuoka fail to cure the above noted
deficiencies of the combination of Baek, Port, and Mandel, as applied against

independent claims 1 and 9, nor does the Examiner assert as much.

Dependent Claims 5, 7, 13, and 15

Claims 5, 7, 13, and 15 variously depend from independent claims 1 and 9.
Because the applied references fail to disclose or render obvious the features presently
recited in independent claims 1 and 9, dependent claims 5, 7, 13, and 15 are patentable
for at least the reasons that claims 1 and 9 are patentable, as well as for the additional
features recited therein.

Accordingly, withdrawal of the rejections is respectfully requested.

V. Conclusion

In view of the foregoing, it is respectfully submitted that the present application
is in condition for allowance, and an early indication of the same is courteously
solicited. The Examiner is respectfully requested to contact the undersigned by
telephone at the below listed telephone number, in order to expedite resolution of any
issues and to expedite passage of the present application to issue, if any comments,
questions, or suggestions arise in connection with the present application.

To the extent necessary, a petition for an extension of time under 37 CFR §

1.136 is hereby made.

17
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It is believed that no additional fees are due in connection with the filing of this
paper. However, please charge any shortage in fees due in connection with the filing
of this paper, including extension of time fees, to Deposit Account No. 50-4100, and

please credit any excess fees to the same deposit account.

Respectfully submitted,

Date: March 3, 2025
James G. POHLMAN/
James G Pohlman
Reg. No. 68,921
Representative for Applicant(s)

Jefferson TP Law, LLP

1130 Connecticut Ave., NW, Suite 420
Washington, D.C. 20036

Main: (202) 293-0804

Direct: (202) 293-1766
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The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration

of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to acollection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. The United States Patent and Trademark
Office (USPTO) collects the information in this record under authority of 35 U.S.C. 2. The USPTO’s system of
records is used to manage all applicant and owner information including name, citizenship, residence, post office
address, and other information with respect to inventors and their legal representatives pertaining to the applicant's/
owner’s activities in connection with the invention for which a patent is sought or has been granted. The applicable
Privacy Act System of Records Notice for the information collected in this form is COMMERCE/PAT-TM-7 Patent
Application Files, available in the Federal Register at 78 FR 19243 (March 29, 2013).

5

hutosiwww eovindo.eovicontentphe/FRZGIZ-03-29pd 201307341 odi

Routine uses of the information in this record may include disclosure to:
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4) the Department of Justice for determination of whether the Freedom of Information Act (FOIA) requires
disclosure of the record;

5) a Member of Congress submitting a request involving an individual to whom the record pertains, when the
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6) a court, magistrate, or administrative tribunal, in the course of presenting evidence, including disclosures to
opposing counsel in the course of settlement negotiations;

7) the Administrator, General Services Administration (GSA), or their designee, during an inspection of records
conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations
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determinations about individuals;

8) another federal agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c));

9) the Office of Personnel Management (OPM) for personnel research purposes; and
10)the Office of Management and Budget (OMB) for legislative coordination and clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or examine
your submission, which may result in termination of proceedings, abandonment of the application, and/or expiration
of the patent.
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Application No. Applicant(s)
] N 18/084,081 GABA et al,
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
NANDINI SUBRAMANI 2656 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondernce address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to 1/15/2025 and 3/3/2025.

[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1,4-9 and 12-16 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAll b) (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.0 Information Disclosure Statements (PTO/SB/08), 6. Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.[J Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material
4.[¥) Interview Summary (PTO-413),
Paper No./Mail Date.

/NANDINI SUBRAMANI/ /BHAVESH M MEHTA/
Examiner, Art Unit 2656 Supervisory Patent Examiner, Art Unit 2656

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20250305
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Application/Control Number: 18/084,081 Page 2
Art Unit: 2656

DETAILED ACTION
Introduction
1. This office action is in response to Applicant' s submission filed on 01/05/2025 and
03/03/2035 in response to the Office Action mailed on 11/19/2024. Claims 1, 4-9 and 12-16 are
pending in the application. As such, claims 1, 4-9 and 12-16 have been reconsidered and
examined.
Notice of Pre-AIA or AIA Status

The present application, filed on or after March 16, 2013, is being examined under the

first inventor to file provisions of the AIA.

Response to Amendment and Arguments
2. Claims 2-3 and 10-11 have been cancelled. With respect to the previous rejections of
Claims 1, 4-9 and 12-16 under 35 U.S.C. § 103, the amendments to the independent claims 1 and
9 overcomes the rejections and places the claims in condition for allowance as stated in the
Statement of Reasons for Allowance.

Statement Of Reasons For Allowance

3. The following is an Examiner’s statement of reasons for allowance:

Claims 1 and 9 are found allowable over the prior art of record for at least the following
rationale.

Regarding claims 1 and 9, Baek et. al, (US PgPub. 2020/0072937, cited in IDS) teaches
determining relative location of voice activated devices connected to a user in a situation where
multiple devices including microphones are connected through a sensor network (see Baek, Fig.
1 and 3). Port et. al. (US PgPub. 2022/0406326) teaches methods for classifying the environment

sounds to determine the noise compensation for the output a sound system including frequency
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based gain adjustments (see Port, Fig. 6). Mandel et. al. (US Patent 9,008,329) further teaches
methods for noise reduction using Gaussian mixture models (see Mandel, Fig. 5). Jancovich et.
al. (US Patent 12,243,548) further teaches a noise compensation method for the content audio
data based, at least in part, on the second device ambient noise signal, to produce noise-
compensated audio data(see Jancovich, Fig. 5, 7).

However, none of the prior art cited alone or in combination provides the motivation to
teach

“dividing, by a clustering module using a gaussian mixture model, the one or more
paired IoT devices into a plurality of clusters based on location information of the one or
more IoT devices that are paired with the voice assistant device;

correcting, by a correction module, the predicted optimal sound output of the voice
assistance device based on a calculation of a sound parameter value corresponding to each
loT device of the determined cluster and a phase shift of the predicted optimal sound
output using the calculated sound parameter value,

wherein the predicted optimal sound output of the voice assistance device includes a
plurality of acoustic parameters, wherein a first set of acoustic parameters among the
plurality of acoustic parameters corresponds to frequency parameters including minimum
frequency level, maximum frequency level, and mean frequency level of the predicted
optimal sound output, wherein a second set of acoustic parameters among the plurality of
acoustic parameters corresponds to intensity parameters including minimum intensity
level, maximum intensity level, and mean intensity level of the predicted optimal sound
output,

wherein calculating the sound parameter value corresponding to each IoT device of
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the determined cluster comprises: combining, by the correction module, the first set of
acoustic parameters with set of acoustic parameters based on frequency bands of an
audible range, and calculating, by the correction module, the sound parameter value based
on the combination of the first set of acoustic parameters with the second set of acoustic
parameters, and

wherein correcting the predicted optimal sound output comprises: selecting, by the
correction module as a target IoT device, an IoT device from the determined cluster that
has a minimum sound parameter value, shifting, by the correction module, a phase of the
predicted optimal sound output based on the calculated sound parameter value and sound
parameters of the selected IoT device, and generating, by the correction module, a new
optimal sound corresponding to the determined cluster by merging the shifted phase
optimal sound output with a desired sound of the voice assistant device” as stated in claims 1
and 9.

Similarly, dependent Claims 4-8 and 12-16 further limit allowable independent Claims 1
and 9 correspondingly, and thus said claims are also found allowable over the prior art of record
by virtue of their dependency.

Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue
fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for

Allowance.”
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Conclusion
4. The prior art made of record and not relied upon is considered pertinent to applicant's
disclosure.
Soto, US PgPub. 2023/0385017 teaches a adjusting the volume of a playback media
system based on proximity sensors and background noises (see Soto, Fig. 11).

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to NANDINI SUBRAMANI whose telephone number is (571)272-
3916. The examiner can normally be reached Monday - Friday 12:00pm - 5:00 pm 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, Bhavesh M Mehta can be reached on (571)272-7453. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is available
to registered users. To file and manage patent submissions in Patent Center, visit:
https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-center for more
information about Patent Center and https://www.uspto.gov/patents/docx for information about
filing in DOCX format. For additional questions, contact the Electronic Business Center (EBC)
at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service

Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
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/NANDINI SUBRAMANI/
Examiner, Art Unit 2656

/BHAVESH M MEHTA/
Supervisory Patent Examiner, Art Unit 2656
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The time period for reply, if any, is set in the attached communication.
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following e-mail address(es):

usdocketing @jeffersonip.com
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olice of Allowabilily Examiner Art Unit AIA (FITF) Status
NANDINI SUBRAMAN| 2656 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondernce address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to 1/15/2025 and 3/3/2025.

[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1,4-9 and 12-16 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
4 M} Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) MAIl b) (J Some* ¢) [J None of the:
1. Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.0 Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.[J Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material
4.{] Interview Summary (PTO-413),
Paper No./Mail Date.

/NANDINI SUBRAMANI/ /BHAVESH M MEHTA/
Examiner, Art Unit 2656 Supervisory Patent Examiner, Art Unit 2656

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20250325
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and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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TECHNICAL FIELD

[08] The present subject matter 1s related in general to Internet of Things (IoT) devices, more
particularly, but not exclusively to a method and a device for command resolution based-on

non-speech sound in foT environment.

BACKGROUND

(0821 With advancement in technology, different types of devices can be interconnected io
form a system of devices called IoT. These devices can be controlled through voice or text
input from users. Exiting voice assistant solutions allows users to achieve various tasks such
as booking cab, playving nwisic, creating alamm, etc. through voice or text commands. For an
assigned lusk, vorce assistant would respond {o 4 user through a notural dialog generated via
Narural Language Generator (NLG) module in an IoT system. Currently, the responses of the
nateral dialog and the NLG do nod consider swrrounding non-speech sound for an optimuwm
resolution of voice command. Furthermore, the voice assistant does not recognize possible
actions user can perform based on surrounding audio scene and/or activities. When the voice
assistand caanot perform desired action for a requested query from a vser, the user may feel
uncomfortable. For instance, g user 15 in a living reom and watching a television. Multiple
background scunds are active from IoT devices like television, air conditioner and robot
cleaner. I the user receives a phone call, the user asks the voice assistant (o keep silence to
receive the phone call. In this situation, the user wants the loT devices like television, air
conditioner and robot cleaner to be stopped from making sounds. However, in realiiy, the voice
assistant withont considering background non-speech sounds mutes the phone leaving all other
sound making IoT dovices active. Additionally, the user necds to explicitly canccel current

conversation to switch o different tasks.

{6631 The information discloscd in this background of the disclosure scction is only for
cnhancement of understanding of the general background of the inventicn and should not be

taken as an acknowledg

gement or any form of suggestion that this wformation forms the prior

art already known to a person skilled in the art.

b2
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SUMMARY

[604] 1o an embodument, the present disclosure may relate to a method tfor conmumnand
resolution in IoT envircoment. The method includes receiving a voice command from a user,
wherein the voice command includes at least one ToT device control parameter. Further, the
method includes detecting at least one non-speech sound while receiving the voice conunand.
Furthermore, the method includes identifying one or more 10T devices 1n user’s surrounding
bascd on the deleeted at least one non-speech sound. Thercafter, the method includes sclecting
at least one target IoT device from the wdentified one or more IoT devices, based on correlation
of current operating state of each of the identified one or more {07 devices with the identified
10T device control parameter. Finally, the method includes executing the received o7 device

control parameter on the selected at least one target IoT device.

{86351 In an cmobodiment, the present disclosure may relate to a virtual assistant device for
command resolution in IoT environment. The device comprising a processor, and a memory
commmnicatively coupled to the processor, wherein the memory stores processor-executable
instructions, which on execution, cause the processar to receive a voice command frimm a vser,
wherein the voice command includes at least one ToT device control parameter. Further, the
processor is confligured to detect at least one non-speech sound while receiving the voice
conunand. Furthermore, the processor 1s configored (o identify one or more o1 devices in
user's surrounding based on the detected at least one non-speech sound. Thereafter, the
processor is configured to select at least one target IoT device from the identified one or more

JoT devices, based on correlalinn of current operating state of each of the identified one or

maore ol devices with the identified o7 device control parameter. Finally, the processor is
configured to execute the received ol device confrol parameter on the sclected at feast one

target 10T device.

[006] The foregoing suovpary 1¢ ilustrative only and is not intended o be 1o any way limiting.
In addiion to the illustrative aspects, embodiments, and features described above, further
aspects, embodiments, and featorces will become apparcent by referenec to the drawings and the

following detailed description.

BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS
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{0671 The sccompuanying drawings, which are incorporated in and constitute a purt of this
disclosure, ilustraic cxemplary cmbodiments and together with the description, scrve to
cxplain the disclosed principles. In the figures, the lefi-most digit(s) of a reference nurmber
identifies the figure in which the reference number fivst appears. The same mumnbers are used
throughout the figures (o reference like features and components. Bome embodiments of device
and/or methods in accordance with embodiments of the present subiject matter are now

described below, by way of example only, and with reference o the accompanying ligures.

[088] Iag. 1 illustrates an exemplary environment for commmand resolution based-on non-
speech sound in ToT environment in accordance with some embodiments of the present

disclosure.

[H9]  Fipg. 2 shows a detailaed block diagram of a virtual assistant device in accordance with

sone embodiments of the present disclosure.

{818} Fig. 3 illustrates a list comprising of fargat IoT devices on a wser interface of an
clectromc device assaciated with a user in accordance with some embodiments of the present

disclosure.

{311} Fig. 4a - Fig. 4db fllustrate a flowchart showing a method for command resolution based-
on non-speech sound in foT environment in accordance with some embodiments of present

disclosure.

[8121 Fig. 5 tllustrates tlowcharts showing a methad for securing a list of IoT devices with
correlation to non-speech sound in accordance with some embodiments of the present

disclosure.

{8131 Fig. 6 dlustrates a black diagram of an exemplary computer systera for implementing

embodiments consistent with the present disclosure.

[614] It should be appreciated by those skilled in the art that any block diagrams herecin
represent concepiual views of Hustrative systems embodying the principles of the present
subject matter. Similarly, it will be appreciated that any flowcharts, flow diagrams, state
transition diagrams, pseudo code, and the like represent various processes which may be

4
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substantially represenied in computer readable medium and executed by o computer or

processor, whether or not such computer or processor s cxplicitly shown.

[915] In the present document, the word "exemplary” 1s used hercin to mean "serving as an
exarmaple, instance, or Ulustration.” Any embodiment or implementation of the present subject
matter described herein as “exemplary” is not necessarily (o be construcd as preferred or

advantageous over other embodiments.

[16] While the disclosure i3 susceptible to various modifications and altemnative forms,
specific embodiment thereof has been shown by way of example in the drawings and will be
described in detail below. It should be underciond, however that it is not intended to limit the
disclosure fo the particular forms disclosed, but on the conirary, the disclosure s to cover all
modifications, equivalents, and aliernatives falling within the scope of the disclosure.

[0171 The terms “comprises”, “comprising”, or any other variations thereof, are intended to

;
cover & non-exclusive inclusion, such that a setup, device or method that comprises a ist of
components or steps does not include only those components or steps but may include other
componenis ar steps pot expressly listed or inherent to such setup or device or method. In othe
words, one or more elements in a system o1 apparatus proceeded by “comprises. . a7 does not,
without more constraints, preclude the existence of other elements or additional elements in

the system or method.

[6418] 1o the following detailed description of the embodiments of the disclosure, reference is
made to the accompanying drawings that form a part hereof, and in which are shown by way
ot dlustration specific cmbodiments in which the disclosure may be practiced. These
embodiments are described in sufficient detail to enable those skilled in the art to practice the
disclosure, and it is to be understood that other embodiments may be utilized and that changes

3,
X

may be made without departing from the scope of the present disclosare. The following

description is, therefore, not to be taken in a hmiting sense,

(o]
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[019] Embodiments of the present disclosure relate (o a method and 4 device for cornmand
csolution bascd-on non-speech sound in IoT cnvironment. In teday’s 10T envivronment, 07
devices are connected such that the JoT devices conununicate with each other to perform
certain task. The IoT devices are controlled using voice or text command. In case of voice
command, the IoT devices function well to understand the voice command and perform desirved
task when user voice command is clear. However, the IoT devices fail to perform or deliver
oulput in a sitwadion when the user volce commund s not clear, or the voice conmand iy
incomplete or ambicnt sound is mixed with the user voice command. In order to overcome such
situations, the present disclosure detects and processes voice command of a user and non-
speech sound from user’s surrcunding in a received voice command parallelly to control
operations of at least one target IoT device. The present disclosure delivers desired task
expected by the user from the IoT devices by operating even when the user voice command is
not clear, or the voice command is incomplete or ambient sound is mixed with the voice

copunand.

[820] Fig. 1 illpstrates an exemplary environment for comamanyd resolution based-on non-
speech sound in foT environment in accordance with some embodiments of the present

disclosure.

[82%]  Asshownin the fig. 1, the environment 1830 includes an 10T device 1011, an foT device
101,,... . an ol device 101y {caliectively referrad as plurality of In'l devices 101}, a repository
103, a communication network 105 and a virtual assistant device 107, The plurality of IoT
devices 101 may be connected through the communication network 105 to the virtual assistand
device 107. In an emnbodiment, the plurality of InT devices 101 may include, but are not limited
to, electronic appliances, clectronic devices or any objects embedded with clectronics, sensors
and Internet connectivity. For example, the plarality of ToT devices 181 may be a refrigerator,
a chimney, a speaker, a television, an atr-conditioncer, a vacuum cleaner, a mobie phone, alight
bulb, and the like. The plurality of IoT devices 101 may run on Universal plug and play {(UPnP)
pratocol. A person skilled in the art would understand that, any IoT devices, not mentioned
cxplicitly, may also be uscd as the IoT devices in the present disclosure. Here, any inputs from
a user may be received through user interface (not showan in fig.) of one or more IoT devices
ot any user device, The plurality of 10T devices 101 may provide real-time output data to the

=y
Ji
b

virtual assistant device 107 via the communication network 105 and in tum the plurality of 10T
devices 10! may receive a control signal from the virtwal assistant device 107 via the

6
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communication network 105, The real-time output data roay be operating states of the plurality
of 10T devices 101, The operating states may include IoT device status of the plorality of 107
devices 101. The communication network 105 may include, but is not limited to, a direct
interconnection, an e-commerce network, a Peer-to-Peer (P2P) network, Local Area Network

(LAN), Wide Area Network (WAN), wireless network (for example, vsing Wireless

Application Protacol), Internet, Wi-Fi, Bluetooth and the like.

[622] In thc cmbodiment, the virtual assistant device 107 may receive voice command from
a user and control operations of at least one target IoT device based on the received voice
cornmand. The target ]o'T device may be the 0T device that & user intent to contro! through his
or her voice command. The voice command may include at least one non-speech sound from
user’ s surrounding. Here, the voice command may be referred as speech sound of the user. The
virtual assistant device 107 may include an Inpot/Output (/O) interface 111, a memory 113
and a processor 115, The /0 interface 111 may be configured o receive the real-tiroe output
data from the pluralily of o devices 101, Awnalogously. the VO interface 11 rmay be
configured to transfer a control signal to the plurality of JoT devices 101, The VO interface 111
may employ conununication protocols/methods such as, without Houtation, Blactooth, cellular
(e.g., Code-Division Multiple Access ({CDMA), High-Speed Packet Access (HSPA+), Global
System for Mobile communications {GSM), Long-Term Evelution (LTE), Worldwide
interoperability for Microwave access (WiMax), or the like. The virtual assistant device 107

may be part of one or mwnwe of the plurality of ol devices 101.

{8231 The voice compnand from the user received by the VO intlerface 111 may be stored in
the memory 113. The memory 113 may be coramunicatively coupied to the processor 115 of
the virtual assistant device 107, The memory 113 may. also, store processor mstructions which
may canse the processor 115 o execute the instructions for controlling operations of at Jeast
onc target IoT devices, The moemory 113 may include, withowt Lmutation, momory drives.,
remaovable disc drives, etc. The memory drives may further inclade a drum, magnetic disc
drive, magneto-optical drive, optical drive. Redondant Array of Independent Discs (RAID),

solid-statc memory devices, solid-state drives, and the like.

[(024] The processor 113 may include at least one data processor for controlling the operations

of at least one target 10T devices. The processor 115 may include specialized processing units

~3
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such as indegrated system (bus) controllers, memory management control units, foaling point

units, graphics processing units, digital signal processing units, and the like.

1

{0251 In the embodiment, the virtual assistant device 107 may exchange data with a reposilory
103 directly or through the compninication network 105, The repository 183 may be a database
or a cloud server. The repository 103 may be initially populated or stored with data that includes
at least one of sounds associated with working of the plurality of ToT devices 101, ambient
sounds from user’s surrcunding, 0T device control parameters and association of each o7
device control parameter with one or more o7 devices during training. The data may include
operating states of the plurality of IoT devices 101 that are, also, stored in the repository 103,
Here, the operating states of the plurality of 1oT devices 101 arc maintained in real-time 1n the
repository 103, The sounds associated with working of the piurality of IoT devices 101 may
nchude, for example, vibration sound of a washing machine, sound emanating from chinmey
fan, refrigerator sound, and the Hke. The ambient sound from user’s surrounding may include,
for example, sound of water from a fap, sound of car's engine, and the like. The IoT device
conirol parameters may include at least one of comunand, component type and target device.
For instance, if a uscr gives a voice command ‘reduce speed of chimney’, the virtual assistant
107 identifies 10T device control parameiers as comumand being ‘reduce speed’, component
type being “1oT” since chimney is an 0T device and target device as “chimney’. The association
of each IoT device countrol parameter with one or more I¢'T devices may involve, for example.,
associating IoT device control parameter such as speed and increase or decrease speed o the
IoT devices such as chimney and/or ceiling fan, and the like. The operating states of the
plurality of IoT devices 101 may include current operating states of the plurality of 1o’ devices
101, for exarple, if speaker is on and its volume is at 5, then the operating state of the speaker
1s 3. The repository 103 may store list of the phurality of IoT devices 101, This fist includes
static 10T devices that are fixed to a location {i.c. position is {ixed) such as a television, a
refrigerator and an air conditioner as well as dynamic ToT devices that are not fixed o any
location or movable in nature (i.e. position is not fixed) such as a mobile terminal/phone and a

vacuum cleaner,
{1261 The repository 103 may, also, be updated by the virtual assistant device 107 or by the

user al any tme or both. These updates may be related (o at least one of sounds associated with

working of the plurality of JoT devices 1031, ambient sound from user’s surrounding, IoT device

0263



16

20

30

conirol parameters, association of each IoT device control parameter with one or more o7

devices and operating states of the plurality of IoT devices 161,

{0271 Fig. 2 shows a detailed block diagram of a virtual assistant device in accordance with

some embodiments of the present disclosure.

(0281 The virtual assistant device 107, in addition (o the VO interface 111 and processor 1135
deseribed above, may include data 200 and onc or more units 211, whach are described hercin
-

in detail In the embodiment, the data 200 may be stored within the memory 113, The data 200

may include, for example, voice data 201 and other data 203,

{291 The voice data 201 may inclade voice command from a user. The volce comnnand may
include at least one non-speech sound tfrom user’s surrounding in the voice command. The non-
speech sound from the user’s surrcunding may comprise at least one of sounds associated with
the working of the plurality of 10T devices 101 in the user’s surrounding and ambient sound
from the user’s surrounding other than the sounds associated with the working of the plurality
of BT devices 101, Here, the ambient sound may include sound of water falling from a tap,
sound of car's while starting or driving car engine, sounds from pets, chatting of two or more

individuals, etc.

[834] The other data 203 may store data, including temporary data and temporary files,

generated by units 211 for performing various functions of the virtual assistant device 107,

(4311 Io ao erabodiment, the data 200 io the memory 113 are processed by the one or more
units 211 present within the memory 113 of the viviual assistant device 107, In the emmbodiment,
the one or more pnits 211 may be implemented as dedicated hardware units. As used herein,
the torm unit refors to an Application Specific Integrated Circuit {ASICY, an cloctronic circuit.
a Ficld-Progranmmable Gate Asrays {(FPGA), Prograoumable System-on-Chip (PSal), a
combinational logic circnit, and/or other suitable components that provide the described
fonctionality. In some impleonentations, the onc or more anits 211 may be commmicatively
coupled to the processor 115 for performing one or more functions of the virtual assistant
device 107, The said vnits 211 when configured with the functionality defined in the presemnt

disclosure will result in a novel hardware.

S
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[032] In oneimplementation, the one or more units 211 may include, but are not limiled (o, a
recciver unit 213, an antomated speech recognition uaif 215, a non-specch sound classifior unit
217, a control parameter identifier unit 219, an o7 guery service unit 221, a correlation engine
unit 223, a control unit 223, a byper-parameter selection uoit 227 and a list unit 229, The one
or more uniis 211 may, also, inclade other units 231 to perform variouns miscellaneous

functionalities of the virtual assistant device 107.

[8331 The recciver unit 213 may receive voice command from a sser via the VO interface
111, The voice command may corntain at least one non-speech sound from vser’s surrounding
in the voice command. The voice command of the user may be referred as speech sound. The
non-speech sound from the user’s surrounding may comprise at least one of sounds associated
with the working of the plurabity of IoT devices 101 in the user’s surrounding and ambient
sound from the user’s surrounding other than the sounds associated with the working of the
plurality of IoT devices 101, For example, if a user says to ‘reduce speed’, the receiver unit
213 may receve reduce speed’ as voice command along with ambiend sound from refrigerator

and chimney fan from user’s surrounding.

{0341 The autormated speech recognition unit 215 may detoct votce cormmmand of the user. The
astomated speech recognition vnit 215 may use any speech recognition technelogy such as
auntomated speech recognition {ASR)Y technology or speech to text (STT) technology for
detecting voice conumnand of the user. After detectinn, the antomated speech recognition unit
215 may provide user comurnand hypothesis by performing speech-to-text operation. The output
i.e. the user conpmand hypothesis of the autormnated speech recognition wint 215 18 in text format.
In brief, the automated speech recognition unit 215 may process the voice coramand for user
cormmmand recognition. For exarople, when a user says to “reduce speed’, the receiver unit 213
may receive ‘reduce speed’ as voice command along with ambient sound from refrigerator and
chimney fan from usoer’s surrcunding. The astomated specch recognition unit 215 may detect
only the voice conumnand of the userie. ‘reduce speed’. In the above-mentioned example of
‘reduce speed’, the voice cormmand of the user is not complete speech command as the voice

command docs not mention at least onc target IoT device.

[035] The non-speech sound classifier unit 217 is trained with non-speech data from various
10T devices and ambient sound from the user’s surrounding other than the non-speech data
from vartous ol devices for effective IoT device type detection. The non-speech sound

10
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classifier unit 217 may detect al least one non-speech sound from user’s surrounding in the
voice command. The non-specch sound classificr unit 217 may apply sound processing
technique to extract Log Mel features such as Mel-Frequency Cepstral Coetficients (MFCCs)
from the voice command followed by using Convolutional Neural Network ({CNN) algorithin
on the Log Mel features to detect the non-speech data. The above-mentioned detection method
1s exemplary only, Non-speech sound classification is not {inided to MFCC based CNN
algorithra. Afler deiection, this vnll may classify the non-speech sound 0 recognive one or
more appropriate IoT devices. Furthermore, the non-speech sound classifier onit 217 may
detect location where the voice commuand of the user was detected and use the detected location
for recognizing one or more appropriate 10T devices. In brief, the non-speech sound classifier
unit 217 may process non-speech sound to recognire relevant 1oT devices. For example, when
a user says to ‘reduce speed’, the receiver unit 213 may receive ‘reduce spsed’ as voice
command along with ambient sound from refrigerator and chimney fan from user’s
surrounding. The non-speech sound classifier unit 217 may detect only the ambient sound from
refrigerator and chimney lun and may recognize relrigerator and chironey {un as appropriale

10T devices,

8361 The automated speech recognifion unit 215 and the non-speech sound classifier unit
217 may process respective data [rom the received voice command in parallel. Le. the received
vince command may be fed o the autornated speech recogrition unit 215 and the nos-speech

sound classifier unit 217 at the same timne for paraliel processing.

{8371 The control parameler identifier umit 219 may receive the user comumand hypothesis
from the antomated speech recognition unit 215 and may identdy presence of oneg or more o'l
device contral parametfers in the user covwmand bhypothesis. This unit is part of Natural
Language Processing {(NLP) system. In brief, the control parameter identifier onit 219 may
process the voice copunand of the user wsing NLP technique, for cxample scnfence
segmentation, tokenisation, part of speech tagging and erdity recoguition to identify o1 device
control parameter. For example, in the voice command of the user 1.2 ‘reduce speed’, the

control paramcter identifior unit 219 may identify ‘reduce” and ‘speed’ as control parameters.

[038] The loT guery service unit 221 may receive one or more 10T devices information
recognized by the non-speech sound classifier unit 217. Based on the recogmized one or more
10T devices information, the 10T query service unit 221 may obtain corresponding IoT devices

11
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operating states. The operating states roay include JoT device status. The JoT device status may
rcter to 10T device being ON or OFF and the IoT devices operating statcs may refor to mode
of aperation, for instance, a chinmey fan may be running at speed 4 out of fan speed 1-5. The
10T query service unit 221 mnay obtain the operating states by querying the 10T devices directly
or by querying the repository 103, which stores operation states of all available IoT devices at
real-time. For cxample, once refrigerator and chimney fan are recognized as appropriate IoT
devices by the non-speech sound classifier unit 217, the JoT query service unit 221 may obtain
operating states of refrigerator as "OFF and chimney fan as ‘ON” and ‘4’ from the repository

103,

(0391 The correlation engine unit 223 may receive the IoT device control pararneters from the
control parameter identifier unit 219 and the IoT devices operating states from the 10T query
service uynit 221. The correlation engine unit 223 may identify correlation of operating states
of one or more IoT devices with the ToT device condrol paramcter and subseguently, the
correlation engine unit 223 may select af least one target 10T device from the one or more o7
devices based on the correlation. For example, on receiving operating states of refrigerator as
"OFF’ and chimney fan as ‘ON and ‘4" from the ToT guery service unit 221 and control

parameters as ‘rveduce’ and ‘speed’ from the control parameter identifier unit 219, the

correlation engine anit 223 may identify that ‘speed’ correlates to chimney fan. In this case,

since the refrigerator is in "OFF state, the correlation engine unit 223 anit won’t consider 1L,

The carrelation engine unit 223 is part of NLP system.
{8481 In addition to the correlation engine wut 223, the virtual assistant device 107 may
inchude a multipie context loader unit (not shown in fig. 2) and an intent resolver and response

generator uoit (not shown in fig. 2).

{841} The multiple context leador unit may reccive selected or short-listed at least one target
157 device from the correlation engioe unit 223, The mwltiple condext loader unit may load
concurrent contexi stack for each of the selected 10T devices for user command maiching. The
multiple context loader unit may hold the current operating states of cach of the sclected 10T
devices for accurate user cormmand determination, It is part of NLP systenr. For instance, if
10T devices like a television, an air-conditioner and a vacuom cleaner are selected by the
correlation engine unit 223, the multiple context loader unit may load contexts of selected I0T

devices in NLP system,

1z

0267



16

20

30

[842] The intont resolver and response gencrator unit may resolve user command intent to
one or more most appropriate IoT device. This vnit may gencrate response for performing
desired action specifying the operation(s) on 10T device(s). It is part of NLP system. For
example, consider a situation where a user issues a command “I, please keep silence. I need
to answer the phone”. There could be more loT devices like light bulbs, doorknob, etc. other
than 4 television, an air-conditioner and 4 vacuum cleaner found o be active in vicinity where
the uscr command was issacd. In sach situations, intent resolver and response gencrator unit
may resolve the user command request of “keeping silence” to only to those devices that have
the poiential o make noisy sounds such as the television, the air-condifioner and the vacuum

cleaner.

[843] The control unit 225 may perform the action of controlling operations of the selected at
icast one target foT device received from the correlation engine unit 223. For instance, if user
command ig to "mute devices’ and the correlution engine provides at least one target o7 device
such as a television, an air-conditioner and a vacuum cleaner along with their operating siates
"ON, TFAN ON and “ON’| respectively, the control unit 225 mges the television, turos fan

off of the aiv-conditinoner and switches off the vacuum cleaner.

{844] The hvper-parameior selection umit 227 may fisalize 0T device st by determining
location andfor position of the virtual assistant device 107 depending on whether the virtual
assistant device 107 is {ixed or movable. For instance, there are two categories of IoT devices.
One category s dynamic/moving IoT devices in home such as a mobile terpunal, a vacuum
cleaner, efc., and other category is fixed/static IoT devices in home such a speaker, s television,
refrigerator, efc. When the virtual assistant device 107 being part of an fo'T device is fixed, the
hyper-parameter selection unit 227 knows focation of the ToT device and gets available ToT

devices in that room/scene in home. Whoen the virtual assistant device 107 being part of an IoT

j=

evice is movable, the hyper-parameter selection unit 227 checks for the position of the o7
device. When the position of the IoT device is known, the hyper-parameter selection unit 227
gets available JoT devices in that room/scenc in home. When the position of the IoT deviec is
not known, the hyper-parameter selection unit 227 gets all available 10T devices in home, The
10T device list roay be {eed 10 the non-speech sound classifier 217 froro the hyper-parameter

sclection unit 227 fo generate or secure one or more appropriate [oT devices.

[
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[045] The list unit 229 may receive outpul of the correlation engine umit 223 in situafions
when the correlation cngine unit 223 sclects more than onc target 10T device. The list unit 229
may provide a list comprising of target o7 devices to the user for user selection via an

electronic device associated with the user, as shown in fig 3.

{846} Fig. 4a - Fig. 4b dlustrate a flowchart showing a method for command resolution based-
on nou-speech sound in [oT enviroonment in accordance with some embodiments of present

disclosurc.

8471 As illustrated in fig. da - fig. 4b, the method 400 includes one or more blocks for
command resolution based-on non-speech sound in IoT environment. The method 400 may be
described in the general context of computer executable instructions. Generally, computer
executable instrections can inchude routines, programs, objects, components, data structures,

¥
S

procedures, units, and functions, which pecform particular functions or impleiment particular

absiract duta fypes.

[048] The order in which the method 400 is described 15 not intended to be construed as a
mitation, and any nurnber of the described method blocks can be combined 1n any order to
implement the method. Additionally, individual blocks may be deleted from the methods
withowt departing from the scope of the subject matier described berein. Furthermore, the
method can be tnplemented in any suifable hardware, software, firmware, or combination

thereof.

(8491 At block 401, a voice command frore a user may be received by the veceiver unit 213
through the VO interface 111, The voice conupand roay include at least one Internet of Things

(ToT) device control pararneter.

(6501 At block 403, the antomated speech recogniticn vnit 215 and the non-speech sound
classifier unit 217 may detect voice command of the user and at least one non-speech sound
from user’s surrounding in the received voice command. The analysing of the at lcast one non-
speech sound from the user’s surrounding may be triggered on detection of presence of at least

one 0T device control parameter in user speech conunand.

14

0269



16

20

30

[051] At block 405, the auwwmated speech recognition unit 215 may process the voice
commmand of the user to identify IoT device condrol parameter. Here, cach IoT device controld
parameter is associated with the one or more foT devices. Furthermore, the IoT device control

parameter may comprise at least one of comunand, component type and target IoT device.

[052] At block 407, the non-speech sound classifier unit 217 may identify one or more ot
devices 10 the user’s swrounding based on at least one of the detected non-speech sound and
Iocationt where the voice commmand of the uscr was detected. The non-specch sound from the
user’s surrpunding may comprise at least one of sounds associated with the working of IoT
devices in the user’s surrounding and ambient sound from the user’s surrcunding other than
the sounds associated with the working of IoT devices. The at least one non-speech sound is

detected from the use’s surrounding or from sorrounding of the virtual assistant device.

{8531 The operations performed in block 405 and the block 407 may be carried out in paraliel
i.e. processing of the voice command [rom the user and analysing ol the al least one non-speech

sound from the user’s surrounding may be performed in parallel.

[3841 At block 409, the correlation engine unit 223 may select at least one target IoT device
from the identified one or more IoT devices based on correlation of current operating states of
cach of the identified one or more 07T devices with the identified 0T device controd parameter.
The operating states of the ope or more T devices may be wceeived from the 10T query service
unit 221 and the IoT device control parameter may be received from the control parameter

identi{ier unit 219,

[635] Ax block 411, the control unit 225 may cxecuic the received IoT device control
parameter on the selected at least one target 10T device. The control unit 225 may control
apcrations of the sclocted at least one target 10T device to achicve command resolution based-

on non-speech sound.

[886] The block 413 o block 417 arc performed when more than onc target IoT device is

selected by the correlation engine vnit 223,
(08571 Asblock 413, the list unit 229 may provide a list of at least one target IoT device to the

user via an electronic device associated with the user. The list may be provided when more

15
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than one target IoT device is selected by the correlativn engine unit 223 from the identilied one

or morc o7 devices.

{3581 A« block 415, the receiver unit 213 may receive input from the user via the electronic
device to control operations of the at least one target 10T device. The input from the user may
comyprrise selection of the at least one target 1ol device. The electronic device may include a
mobile terminal, a speaker, a television, a refrigerator, g washing machine, a chimuaey or any

other 10T cnabled devices.

16591 At block 417, the confrol unit 225 may control operations of the af feast one target 10T

device based on the user input.

{8601 Fig. 5 illustrates flowcharts showing a metbod for securing a list of IoT devices with
correlation to noun-speech sound in accordance with some embodiments of the present

disclosure.

(8631 As illustrated 1o fig. 5, the method 500 includes one or more blocks for securing a bist
of To'T devices with correlation to non-speech sound. The method 5300 may be described in the
general context of computer executable instructions. Generally, computer executable
instractions can include rondines, programs, objects, components, data structures, procedures,

nrits, and functions, which performo particular functions or implement particular abstract data

types.

[0621 The order in which the method 300 is described i3 not intended to be construed as a
Hroitation, and any number of the described method blocks can be combined in any order fo
implement the method. Additionally. individual blocks may be deleted from the methods
without departing from the scope of the subject matter described berein. Furthermaore, the
method can be implemented in any suitable hardware, software, firmware, or combination

thereof.

[663] At block 501, the hyper-parameter selection vait 227 may detenmine location from
where the voice command of the user was received to identify one or more IoT devices present
in vicinity of the location. The o7 devices are categorized into two sets: (1) static IoT devices
that are not moving or fixed in a location such as a television, a washing machine and a

16
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refrigerator and (it) dynamic ToT devices that are moving ot not [ixed (o any location such as a
mobile terminal and a vacuum cleancr in a housc. The location of the static IoT devices are

stored in the repository 103, This step is performed when the virtual assistant device 107 is

vy

txed Le. non-movable, TFor nstance, when the virtual assistant device 107 18 a fixed device
like a speaker, a television, a refrigerator, ete., then the virtual assistant device 107 may know
location of ol devices from the repository 103 and may get available 10T devices in that

OO/ scene.

[864] At block 503, the hyper-parameter selection unit 227 may determine a position of the
virfual assistant device 107 in an o7 environment. This step is performed when the virtual
assistant device 107 is dvnamic i.e. movable. For instance, when the virtual assistant device
107 15 a dynamic device like a mobile terminal, a vacoum cleaner, etc., the virtual assistant
device 107 may determine its position in that room/scene, The [oT guery service unit 221 may
assist the hyper-parvamcter selection unit 227 to determine the position. The position may be
deternmined on the basis of any specific identified IoT device or a cornbination of o1 devices
with known location or based on IoT scene. For example, during user comumnand processing,
the non-speech sonand classificr anit 217 may wleatify a felevision is trped ON with the belp
of the ToT query service unit 221. This confivms that the virtual assistant device 107 is
polentially at same location as that of the television. In anocther example, during user command
pracessing, the pon-speech sound classitier uni 217 may identify presence of two or more o1
devices belonging to same IoT scene with the help of the o1 guery service unit 221, For
instance, sounds of refrigerator and chimuoey are identified in same IoT scene. This potentially
means that the virlual assistant device 107 is, also, in the same IoT scepne. In this case, it is

‘Kitchen o7 scene’.

{3651 Ar block 505, the hyper-parameter selection onit 227 may detect one or more IoT
devices present in the vicinity of the position of the virtual assistant dovies 107, This step is
performed when the position of the virtual assistant device 107 is known. For instance, when
the position of the virual assistant device 107 is known, then the virtual assistant device 107
may get the list of available IoT devices in that roomy/scence. In this sitwation, the IoT query
service unit 221 may provide a list of available IoT devices in the same position or foT scene
along with each of 10T devices status to the virtual assistant device 107, Oone way of achieving
this is user creating 10T rooms/scenes and adding one or more non-movable 0T devices to that
rovimfscene, When the virtual assistant device 107 1s a movable device, then as soon as a nearest

17
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sound of non-movable ToT device 1y detected, the roorn/scene of the virtual assistand device

107 is, also, identificd.

{31661 At block 507, the hyper-parameter selection unit 227 may deternune all 10T devices
connected to the virtoal assistant device 107 when the position of the virtual assistant device
107 1s not known, This information on all 0T devices connected to the virtual assistant device
107 may be obtained from the repository 103, which has a list of the plurality of 0T devicey
{static and dynamic [oT devices) stored. For instance, when the position of the virtual assistant
device 107 is not known, then the virtoal assistant device 107 may get all the available static

and dynamic 10T devices in home.

{4671 The information from block 501 to block 307 may be feed to the non-speech sound
ciassifier 217 from the hyper-parameter selection unit 227 to generate of Secure one or more

appropriatc foT devices.

[868] Few examples are presented below based on {igs. 4a, 4b and 5.

8691 Example §: Consider a scenario in o Kitchen where a user 18 listening to a recipe on an
electronic device. The user is unable 1o listen to the recipe due to surrounding or ambient sound
ot a refrigerator and a chumney fan. In order 1o listen to the recipe clearly, the user gives a
command “Hi, can’t hear. Reduce speed”. The virtual assistant device 107 of the present
disclosure identifies non-speech data i.e. sound of the refrigerator and the chironey fan. Among

the refrigeralor and the chimnney fan, the virtual assistant device 107 {urther identifies reducing
speed relates to the chimney fan and not to the refrigerator and reduces the speed of the chironey
fan. The user now listens to the recipe without any sound from the chinwey fan. This example
covers the situation where single device i.e. chimney fan is controlied from multiple unigoe

non-speech data .o ambicnt sound of the wefrigorator and the chimacy fan.

{9701 Example 20 Consider a scenario in a living voom where a user gets a phooe call on his
or hor moebile phone. The living room has a vacuum clcancy, a telovision and an air conditioner
reaning. In order to handle the phone call without any disturbances, the user gives a conunand
“Hi, keep silence. [ want to receive the phooe”. The virtual assistant device 107 of the presemnt
disclosure identifics non-speech data i.e. sound of the vacuum cleaner, the television and the
air conditioner. The virtual assistant device 107 further identifies keeping silence relates to all
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the devices in the living room except the ringing phone itsell e, the vacuum cleaner, the
television and the air conditioner. In this situation, the virtual assistant deviee 107 stops the
vacuum cleaner, mutes the television and turns off fan of the air conditioner. The user now
picks the phone call without worryving about any sound froro the devices io the living room.
This example covers the siteation where multiple devices such as the vacuum cleaner, the
television and the air conditioner are controiled from multiple unique non-speech data i.e.

ambiend sound of the vacuum cleaner, the television and the air conditioner.

{8711 Example 3: Consider a scenario in a kifchen where a user is washing dishes in a kitchen
sink. The kitchen has Hghis in vicinity 10 2 dish washing sink and a dish washer. fn order 1o
luminate the kitchen, the user gives a command “Hi, turn on this light”. The virtual assistant
device 107 of the present disclosure identifies non-speech data 1.e. sound of the running water
annd the dish washer. Based on the non-speech data, the virtual assistant device 107 identifies
the location as kitchen and thereaficr, identifics that devices in the Kitchen being lights and the
dish washer. The virtual assistant device )7 identifies that turning on this light relates {o the
light(s} that is (are) in vicinity to the dish washing sink in the kitchen and not to the dish washer.
Jo this situation, the victual assistant device 107 switches on the Hghts in the kitchen. This
example covers the situation where one or more devices 1.e. lights are controlled based on

5

iocation of non-speech sound ie. ambient sound of the running water and the dish washer.

(9721 Example 4: Cansider a scenario in which a user in driving a car with sunroof open. In
order to make a phone call, the user gives a command “Hi, call Jacob”. The virtual assistant
device Y7 of the present disclosure identifies non-speech data e sound of noise outside the
car. Based on the non-speech data, the virtual assistant device 107 identifies that the sunroof
of the car is open. The virtual assistant device 107 closes the sunroof and places the phooe call
to contact Jacob from the phone directory. This example covers the sitnation where one or more
devices Lo, sunroaf of the car are controlled in the middle of conversation with the virtual

assistant device 107.

{6731 Examplc 5: Consider another sconario in a kitchen whoere a uscr is listening to a recipe
on an clectronic device. The user is unable to listen to the recipe due to swrrounding or ambient
sound of a refrigerator and a chimney fan. In order to listen o the recipe clearly, the user gives
a command “Hi, can’t hear. Reduce speed”. The virtual assistant device 107 of the present
disclosure identifies non-speech data i.e. sound of the refrigerator and the chimney fan. Among
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the refrigeraior and the cluomey lan, the virtual assistant device 107 further identifics reducing
speed relates to the chinney fan and not to the vefrigerator and asks the uscer “Do vou want me
to reduce chimney fan speed?”. Oo receiving the user’ s voice confirmation as “Yes”, the virtual
assistant device 107 reduces the speed of the chimuney fan. The user continuaes listening to the
recipe without any sound from the chimney fan. This example covers the situation where single
device te. chimney fan is controlled after confirmation from the user {(without receiving

con{irmaiion via a user derface of the electronic device).

[874] Example 6: Consider a scenarnto in a bedroom where a user 1s trying to make his or her
baby sleep. The bedroom bas a vacuum cleaner, a television and an air conditioner running. In
order to reduce the sound in the bedroom, the user gives a command “Hi, keep silence. My
baby is trying to sleep”. The virtual assistant device 147 of the present disclosure identifies
non-speach data t.e. sound of the vacuum cleaner, the television and the air conditioner. The
virtual assistant device 107 further identifies keep silence relates to all the devices in the
bedroom re. the vacuum cleaner, the television and the air conditioner. In this situation, the
virtual assistant device 107 presents a Hst on a wvser interface of a user mobile device that
inchudes the vacuom cleaner, the television and the atr conditioner along with actions to keep
the devices silent te. mute option for the felevision, reducing speed for the air conditioner and
stopping the vacuum cleaner (a similar example is shown in fig. 3). Since the user wants to use
the air conditioner, the user gives a voice command saying, “Stap the vacuum cleaner and the
tefevision” or selecis the vacuum cleaner and the television through touch command on the
user interface of the user mobile device. On receiving this confirmation, the virtual assistant
device 107 siops the vacuum cleaner and the television with the air conditioner stll running.
This example covers the situation where gultiple devices 1.e. vacuum cleaner and television
are controlled after receiving confirmation from the user via a vser interface of an clectrouvic

device or voice conunand.

{9751 Example 7: Consider a scenario i a Hiving room where a user wanis o lisien to message
or ruessages received on his or her mobile phone. The living vroom has a vacuouwm cleaper, a
television and an air conditioner running. In order to histon to the messages on the mobile phone
without any disiurbances, the user gives a command “Hi, keep silence. [ want to hear
messages”. The virtual assistant device 107 of the present disclosure identifies non-speech data
i.e. sound of the vacoura cleaner, the television and the air conditioner. The virtual assistant
device 107 further identifies keeping stlence relates to all the devices in the living room 1.e. the
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vacuum cleaner, the {elevision and the air condilioner except the moobile phope as messages are
to be read from the mobie phone. In this situation, the virtual assistant device 137 presents a
list of devices t.e. the vacuum cleaner, the television and the air conditioner along with actions
to keep the devices silent 1.e. nuate option for the television, reducing speed for the air
conditioner and stopping the vacuum cleaner {a similar example is shown in fig. 3). Since the
user wants to use the air conditioner and the vacuum cleaner, the user gives a voice command
saying, “Muie the television” or selects the television through touch commund on the user
interface of the user mobile dovice. On receiving this confirmation. the virtual assistant device
147 stops the elevision with the air conditioner and the vacoum cleaner still running and plays
the messages received on the mobile phone for the user. This example covers the situation
where one or ruore devices i.e. air conditioner, vacuum cleaner and mobile phone are controlled
by resolving user command intent conflict e, avoiding muting mobile phone along with

television.

{0761 The examples mentioned above imvolve voice command of a user that lacks any target
10T device or contains incomplete speech command without any mention of at least one target

JoT device.

{0771 Some advantages of the present disclosure are given below:

(9781 An eobodiment of the present disclosure provides a method that allows efficient

comumand resolution based on non-speech sound i 07T environment in addition to voice

command of a user.

9791 An cmbodiment of the preserd disclosure provides a method that can understand

incomplete voice command from a user.
[080]1 An embodiment of the present disclosure uses o1 devices operating states of the one
or more foT device identified by the non-speech sound classifier unit making selection of the

onc or more IoT devices more accuratc.

{3811 An ernbodiment of the present disclosure allows users to not o remember the complele

and exact coramands o perform fask, thus, reducing cognitive overioad an the users.

0276



16

20

30

[082] The propused method will improve end-user expedence and thus, increase user

reliability on Artificial Intelligence (Al assistant.

Computing Svstern

{83] Fig. ¢ illustrates a block diagram of an exemplary computer systern GO0 for
implementing embodiments consistent with the present disclosure. In un embodimaent, the
computer system 600 may be usced to implement the virtual assistant device 107, The computer
systern 600 may inchude a central processing unit (“CPU” or “processos’™ ) 602, The processor
602 myay include at feast one data processor for coromand resolution based-on non-speech sound
in IoT enviromment. The processor 602 may include specialized processing units such as,
ntegrated system (bus) conirollers, memory management control onits, floating poind onits,

zraphics processing units, digital signal processing units, eic.

{0841 The processor 602 may be disposed in communication with one or more inpul/output
(I/0) devices {not shown) via VO interface 601, The ¥O interface 601 employ conymunication
protocols/methads such as, withowt lmuation, audio, analog, digital, monosaural, Radio
Corporation of America (RCA) connector, steveo, IEEE-1394 high speed serial bus, serial bus,
Universal Serial Bus (USB}, infrared, Personal System/2 (PS/2) port. Bayonet Neill-
Concelman {BNC) connecior, coaxial, companent, compostte, Digital Viseal Interface (DVH,
High-Definition Multimedia Interface (HDMI), Radio Frequency (RF) antennas, $-Video,
Video Grapbics Array (VGA), EEEE 802.11b/g/n/x, Bluetooth, cellular (e.g.. Code-Division
Multiple Access (CDMA), High-Speed Packet Access (HSPA+), Global Systemn for Mobile
compninications (GSM), Long-Terma Evolution (LTE), Worldwide interoperability for

Microwave access {WiMax), or the like, efc

[85] Using the VO interface 601, the computer system 600 may conuminicate with one or
morte ¥O devices such as input devices 612 and output devices 613, For example, the input
devices 612 may be an antenna, kevboard, roouse, joystick, (Infrared) remote control, camera,
card reader. fax machine, dongle, biomctrie reader, microphone, toach scrcen, touchpad,
tracklxall, stylus, scanoer, storage device, transceiver, video device/source, ete. The output
devices 612 may be a printer, fax machine, video display {e.g.. Cathode Ray Tube (CRT), Ligeid
Crystal Display (LCD), Light-Emitting Diode (LED), plasma, Plasma Display Pancl (PDP),
Organic Light-Hmitting Diode display (OLED) or the like), audio speaker, etc.
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{886} In somc cmbodiments, the computer system 600 consists of the virtual assistant device
107. The processor 602 may be disposed in comnunication with the conununication network
609 via a network interface 603. The network interface 603 may compmnicate with the
commumcation network 609, The network interface 603 may employ connection protocols
including, without limitation, direct connect, Ethernet (e.g., twisted pair 10/100/1000 Base T),

B R02.11a/b/glnsx,

Transmission Control ProtocolIneemet Protocol (TCP/P), token ring, [E
ctc. The communication network 609 may include. withouot limitation, a direct interconnection,
Local Arca Network (LAN), Wide Area Network {(WAN), wireless network {e.g., using
Wireless Application Protocol), the Internet, etc. Using the network interface 603 and the
communication network 609, the computer system 500 may communicate with a repository 614,
The network interface 603 may employ connection protocols include, but not limited to, direct
connect, Ethernet d{e.g. twisted pair 1/100/1600 Base T). Transmission Control

Protocol/Internet Protocol (TCR/IP), token ring, IEEE 802.1 la/b/gin/x, etc.

[O87] The communication network 609 includes, but is not limited 1o, a direct interconnection,
an c-commerce network, a Peer to Peer (P2P) network, Local Arca Network (LAN}, Wide Area
Netwaork (WAN), wireless netwaork {e.g., nsing Wireless Application Protocal), the Internet, Wi-
I'i and such. The first network and the second network may either be a dedicated network or a
shared network, which represents an association of the different types of networks that use a
variety of protacols, for example, Hypertext Transfer Protocel (HTTP), Transmission Control
Protocol/Internet  Protocol (TCP/AP), Wireless Application Protocol (WAP), ete., to
communicate with each other, Further, the first network and the second network may include a
variety of network devices, including routers, bridges, servers, computing devices, storage

devices, eic.

{O88] In somc embodiumends. the procossor 602 may be disposed in conununication with a
memory 605 (¢.g., RAM, ROM, etc. not shown infig. &) via a storage interface 604, The storage
interface 604 roay connect to memory 605 including, without limdtation, memory drives,
removable dise drives, cte., employing conncction protocols such as, Serial Advanced
Technology Attachment (SATA), Integrated Drive Electronics (IDE), IEEE-1394, Universal
Serial Bus (USB), fibre channel, Small Computer Systems Inderface (8CSD, eic. The memaory

drives may further include a drum, magnetic disc drive, magneto-optical drive, optical drive,

b
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Redundant Amay of Independent Discs (RAKHD), solid-state memory devices, solid-state drives,

ctC.

{3891 The memory 605 may store a collection of program or repository components, including,
without limitation, user interface 606, an operating systern 607 etc. In some embodiments,
comypruter system GO0 may store user/application data, such as, the data, variables, records, etc.,
as described in this disclosure. Such repositories may be implemented as {auli-tolerant,

relational, scalable, secure repositorics such as Oracle or Sybasc.

18901 The operating system 607 may facilitate resource managemend and operation of the
computer system 600, Examples of operating systerns inclade, without Hmitation, APPLE®
MACINTOSH® (5 X%, UNIX® UNIX-ike system distributions (E.G., BERKELEY
SOFTWARE DISTRIBUTION® (BSD), FREEBSD®, NETBSD®™, OPENBSD, etc.), LINUX®
DISTRIBUTIONS (E.G., RED HAT®, UBUNTU®, KUBUNTU®, etc.), IBM®QS/2%,
MICROSOFT® WINDOWS® (XP® VISTAY7/8. 10 etc.), APPLE® 108", GOOGLE™
ANDROID™, BRLACKRBERRY® 08, or the like.

911 In some embodiments, the computer systern 600 may implement web browser 6038
stored program componenis. Web browser 608 may be a hypertext viewing application, such as
MICROSOFTY  INTERNET EXPLORER®, GOOGLE™ CHROME™, MOZILLA®
FIREFOX®, APPLE® SAFARI®, etc. Secure web browsing may be provided using Secure
Hypertext Transport Frotocol (BYTTPS), Secure Sockets Layer (381, Transport Layer Security
{TLS), etc. Web browsers 608 may ilize facihéies such as AJAX, DHTML, ADQORB oA
FLASH® JAVASCRIPT® JAVA®, Application Programning Interfaces (APIS), ete. Computer
systern 600 may implement a mail server (not shown in fig. 6) stored program component. The
mail server may be an Tnternet mail server such as Microsoft Exchange, or the like. The mail
server may utilize facilitios such as ASP, ACTIVEX®, ANSI® Ca-+/C#, MICROSOFT®. \NET,
CGLSCRIPTS, JAVA®, JAVASCRIPTY, PERLY, PHP, PYTHON®, WEBOBIECTS®, ete. The
mail server may uidize convnunication protocols such as Internet Message Access Protocol
(IMAP), Messaging Application Programming Intcrface (MAPT. MICROSOFT® cxchange,
Post Office Protocol (POP), Simple Mad Transfer Protocol {(SMTP), or the like. Computer
systern 600 may imploment a oail client (not shown in fig. 6) stored program component. The
mail client may be a mail viewing application. such as APPLE® MAIL, MICROSOFT®
ENTOURAGE®, MICROSOFT® OUTLOOK®, MOZILLA® THUNDERBIRD®, etc.
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{982] Furthcrmore, onc or more compuicr-readable storage media may be utilized in
implementiog erabodiments consistent with the preseot disclosure. & compuier-readable storage
medium refers o any type of physical memory on which information or data readable by a
processor may be stored. Thus, a computer-readable storage mediom may store instructions for
gxecution by one or more processors, including mstructions for causing the processor{s) to
perform steps or stages consistent with the embodiments described herein. The term “compuier-
readable medium” should be understood to include tangible items and exclude carrier waves
and Gransient signals, te., be non-transitory. Examples inclode Random Access Memory
{(RAM)}, Read-Only Memory (ROM), volatite memory, non-volatile memory, hard drives, OB

ROMs, DVDs, flash drives, disks, and any other known physical storage media.

[883] The described operations may be implemented as a method, system or article of
manufacture using standard prograraning and/or engincering techunigques to produce software,
firmware, hardware, or any combimation theree!l. The described operations may be implemented
as code maintained in a “non-transitory computer readable medium”™, where a processor may
read and execnte the code from the computer readable mediom. The processor is at feast one of
a micraprocessor and a processor capable of processing and executing the gueries. A non-
transitory compuater readable medium may inclode media such as magnetic storage mediom
{e.g., bard disk daives, Hloppy disks, tape, ete.), optical storage (CD-ROMs, DV Ds, optical disks,
ate.y, volatile and non-volatile memory devices {e.g., EEPROMs, ROMs, PROMs, RAMs,
DRAMs, SRAMs, Flash Memory, firmware. programumable logic, efc.), etc. Further, non-
trapsitory compider-readable media include all computer-readable media except for a transitory.
The code implementing the described operations may further be implemented i hardware logic
{e.g., an infegrated circuit chip., Programmable Gaie Aray (PGA), Application Specific

Tntegrated Circuit (ASIC), ete.).

[094] The terms “an embodiment”, “embodiment”, “embaodiments”, “the embodiment”, “the
embodiments”, “one or more embodiments”, “some embodimnents”, and “one embodunent”

mean “one or more {(but not all} embodiments of the invention{sY” unless expressly specified

otherwise.
{951 The terms “including”, “comprising”, “having” and variations thereof mean “including

buid not limited 107, unless expressly specified otherwise.
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{086} The cnomerated listing of itoms docs not imply that any or all of the items are nutually

cxclusive, unless expressly specified otherwise.

(971 Theterms “a”, “an” and “the” mean “one or more”, unless expressly specified otherwise.

(0981 A description of an embodiment with several components in communication with cach
other docs not imply that all such components arc reaquired. On the contrary, a variety of aptional
components arc described to illustrate the wide variety of possible embodiments of the

invention.

[4891 When a single device or article is described herein, it will be readily apparent that more
than one device/article (whether or not they cooperate) may be used in place of a single
device/article. Similarly, where more than one device or article is described hercin {(whether or
not they cooperaie}. 1l will be readily apparent that a single device/article may be used in place
of the more than one device or article or a different number of devices/articles may be used
instead of the shown number of devices or programs. The functinnality and/or the features of a
device may be alternatively ernbhodied by one or more other devices which are not explicitly
described as having such funciionality/features. Thus, other embodiments of the invention need

nod include the device dseli

{1091 The illustrated operations of figs. 4a, 4b and 5 show certain events occurring in a certain
order. In aliemative embodiments, certain operations may be performed in a different order,
madified or removed. Moreover, steps may be added fo the abave described Jogic and siill
conform fo the described embodiments. Further, operations described herein may ocour
sequentially or certain operations may be processed in paraliel. Yet further, operations may be

performed by a single procossing unit or by distributed processing units.

1811 Fually, the language vsed in the specification has been principally selected for
readability and instroctional purposcs, and it may not have beoen sclected to delineate or
circurnscribe the inventive subject matter, ¥ is therefore intended that the scope of the invention
be Hmited not by this detailed description. but rather by any claims that issue on an application

based here on. Accordingly, the disclosure of the embodiments of the invention is intended to
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be illustrative, but not limiting, of the scupe of the invention, which is set forth in the following

claims.

{8621 While various aspects and embodiments have been disclosed herein, other aspects and
embodiments will be apparent to those skilled in the art. The varioss aspects and embodiments
disclosed herein are for purposes of dlustration and are not intended to be limiting, with the true

scope and spirit being indicated by the following claims.

]
~3
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REFERRAL NUMERALS:

Reference number Description

100 Environment

1014, 1012 101 A plurality of IoT devices

163 Repository

105 Communication network

107 Virtual assistant device

111 (3 interface

113 Memory

115 Pracessor

200 Data

201 Voice data

203 Other data

211 Units

213 Receiver unit

215 Automated speech recognition
unit

217 MNon-speech sound classifier unit

219 Control parameter identifier unit

221 IoT guery service unit

223 Correlation engine unit

225 Control unit

227 Hyper-parameter selection unit

229 List unit

231 Other units

600 Computer system

601 VO interface

GO2 Processor

603 Network interface

604 Storage interface

b
o]
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603

Memory

606 User inderface
607 Operating system
608 Web browser
609 Communication nctwork
612 Input devices
613 Cutput devices
Gl4 Repository
29

0284




20

30

We claim:

1. A method for command resolution in as Joternet of Things (Jo1) environment, the
method comprising:

receiving, by a virtual assistant device, a voice command from a user, wherein the voice
conunand inclades at least anc Internet of Things (10T device control parameter;

detecting, by the virtual assistant device, at least one non-speech sound while receiving
the voice command;

dentifying, by the virtuwal assistant device, ong or more IoT devices in user’s
surrcunding based on the detected at least one non-speech sound;

sclecting, by the virtual assistant device, at least one target IoT device from the
wdentified one or more IoT devices, based on correlation of current operating state of each of
the identified one or more IoT devices with the identified IoT device control parameter; and

executing, by the virtual assistant device, the received o7 device conirol parameier on

5,

the selected al feast one targe! IoT device.
2. The method as claimed in claim 1, wherein processing of the voice command from the
user and analysing of the at feast one non-speech sound are performed in parallel.

3. The method as clavmed in claim 1, wherein analysing of the at least one non-speech
sound is triggered on detection of presence of at keast one Io' device control parameter in user

speech command.

4, The method as claimed in claim 1, wherein the non-speech sound from the user’s
surrcunding comprises at least one of sounds associated with the working of IoT devices in the

user’s surrcunding and ammbient sound from the user™s surrounding other than the sounds

assaciated with the working of 0T dovices,
3. The method as claimed in claim 4, wherein the sounds associated with the working of

IoT devices and the ambient sound from the user’s surrounding arc storcd in a repository

associated with the virtual assistant device,

6. The method as claimed in claim 1, wherein each 10T device control parameter is

associated with the one or more 1o devices,
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wherein the association between the cach 0T device control parameter and the one or

maore 0T devices is stored in the repository associated with the virtual assistant device.

7. The method as claimed in claim 1, further comprising:
determining, by the virtual assistant device, a location from where the voice command
of the user was received to identify one or more o7 devices present in vicinity of the location,

when the virtual assistunt device 1s fixed.

8. The method as claumed in claim 1, further comprising:
, determining, by the virtual assistant device, a position of the virtual assistant device

in the IoT environment, when the virtual assistant device 1s movable.

]

The method as claimed in claim &, further comprising:
detecting, by the virtual assistant device, one or more 10T devices present in vicinity of

the position of the virtual assistant device, when the position of the virtual assistant device is

known.

10 The method as claimed i claim |, further comprising:
determining, by the virtual assistant device, all JoT devices connected to the virtual

assistant device, when postion of the virtual assistant device 1s not known.

il The method as claimed in claim 1, wherein the operating states of the identified one or
more 0T devices are recetved from the repository associated with the virtual assistant device,
and

wherein the operating staies of the identified one or more 10T devices are maintained

i
i

in real-time in the repository associated with the virtoal assistant device.

1"1

2. The method as claimed in claio |, wherein the voice command of the user comprises

ncomplete speech command fror the user that does not mention the at least one farget 107

device.
13, The method as claimed in claim 1, wherein controlling operations of the selected ag
least one target ToT device further comprising:
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providing, by the virtual assistant device, a st of one or more target IoT devices w the
uscr via an clectronic dovice associated with the uscr, when maore than onc target IoT device is
selected from the identified one or more 0T devices;

receiving, by the virtual assistant device, input from the user via the electronic device
to control operations of the one or more target [oT devices, wherein the input from the user
comprises selection of the ane or more target fol devices; and

controlling, by the virtual assistant device, operations of the one or more target o7

devices based on the uscr input.

14, The method as claimed in claim 1, wherein the af least one non-speech sound is defected

from the use’s surrounding or from surrounding of the virtual assistant device.

i5. The method as claimed in claim 1, wherein executing of the identified IoT device

control parameter on the sclecied at least one target 10T device further comprising:

controlling, by the virtual assistant device, operations of the selected at least one farget

10T davice to achieve command resolution based-on non-speech sound.

16. The method as claimed 1n claivn 1, wwherein the ToT device control purameter comprises
at least one of command, component type and target IoT device.
i7. A virtual assistant device for command resolution in an Internet of Things (Io'h)

environment, the system comprising:

jo¥]

a processor; and
a merpory coronmpicatively conpled o the processor, wherein the memory stores
processor-executable instructions, which on execution, cause the procossar o0
receive o voice comunand frorm a user, wherein the voice command inclodes at
least one Internct of Things (1oT) device controd paramator;
detect at Jeast one pon-speech sound while receiving the voice conunand;
wlentify one or more 10T devices in user’s surrounding based on the detected at
lcast one non-spocch sound;
select at least one target IoT device from the identified one or more IoT devices,
based on correlation of current operating state of each of the Wentified one or more 0T

devices with the identified IoT device conirol parameter; and
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execule the received 10T device control parameter on the selected at leust ope

target o7 dovice.

18. The virtual assistant device as claimed in claim 17, wherein processing of the voice

command from the user and analysing of the at least one non-speech sound are performed in

parallel.
19, The virtual assistant dovice as claimed in claim 17, whoerein analysing of the at Icast

one non-speech sound is triggered on detection of presence of at least one 0T device control

parameter in the voice command.

24, The virtual assistant device as claumed in claim 17, wherein the non-speech sound from
the user’s surrounding comprises at least one of sounds associated with the working of IoT
devices in the user’s surrounding and ambient sound from the user’s surrounding other than

the sounds associated with the working of loT devices.

21. The virtual assistant device as claimed 1n claim 20, wherein the sounds associated with
the working of lo7T devices and the ambient sound from the user’s surrounding are stored 10 a

repository associated with the virtual assistant device.

22. The virtual assistant device as claimed in claim 17, wherein each IoT device control
parameter is associated with the one or more o7 devices,
wherein the association between the each InT device control parameter and the one or

mare IoT devices is stored in the repository associated with the virtuai assistant device.

23. The virtual assistant device as claimed in claim 17, the virtual assistant device causes

the processor (o

[ %

icterming a location from where the voice conunand of the user was received fo identify

5

one or more o7 devices present in vicinity of the location, when the virtual assistand device 18

)

fixed.
24, The virtual assistant device as claimed in claim 17, the virtoual assistang device causes

the processor (0:

93]
%]
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determnine a posifion of the virtual assistant device in the ToT envivonment, when the

virtual assistant device is movablc.

23. The virtual assistant device as cluimed in claimo 24, the virtual assistant device causes
the processor to:
detect one or more 10T devices present in vicinity of the position of the virtual assistant

device, when the position of the virtual assistant device is known.

2G. The virtual assistant device as claimed in claim 17, the virtual assistant device causes
the processor to!
determine all IoT devices connected 1o the virtual assistant device, when position of the

virtual assistant device is not known.

27. The virtual assistant device as clairaed in claim 17, wherein the operating states of the

identified one or more 0T devices are received {rom the reposiory associated with the virtual
assistant device, and

wherein the operating states of the identified ane or more 10T devices are maintained

B

n real-time in the repository associated with the virtusl assistant device.

28. The virtual assistant dovice as claimed 10 claim 17, wherein the voice command of the
nser camprises incomplete speech command from the user that does not mention the at least

one target IoT device.

29, The virtual assistant device as claimed in claim 17, the virtual assistant device causes
the processor to;
provide a list of one or more arget 10T devices to the user via an electronic device

assaciated with the user, whoen more than one target IoT doviee is selected from the identificd

U)

one or more o7 devices;

receive input from the aser via the electronic device to control operations of the one or
more target IoT devices, wherein the input from the user comprises selecction of the one or more
target IoT devices; and

control operations the one or more target IoT device based on the user input.
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30. The virtual assistant device as claiyped in cluim 17, wherein the at least one non-speech

sound is detceted from the use’s surrounding or from surrounding of the virteal assistant deviee.

31. The virtual assistant device as claimed in claim 17, the virtual assistant device causes
5 the processor to:
contral operations of the selected at lgast one target IoT device to achieve command

resclution based-on non-speech sound.

32. The virtoal assistant device as claimed in claim 17, wherein the IoT device control

10 parameter comprises at feast one of command, component {ype and target ToT device.

Drated this 06" day of February 2020

R.RAMYA RAC

IN/PA-1687

OF K & SPARTNERS

AGENT FOR THE APPLICANT(S)
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METHOD AND DEVICE FOR COMMAND RESOLUTION BASED-ON MNON-
SPEECH SOUND INIOQT ENVIROMMENT

ABSTRACT

The present disclosure provides a method and a device for cotumand resolution based-on non-
speech sound in Indemet of Things (IoT) environment. The method comprises receiving a voice
command from a uscr, wherein the voice command inchades at Icast one T device control
parameter, detecting at least one non-speech sound while receiving the voice command,
identifying one or more o devices in user’s surrounding based on the detected at least one
non-speech sound, selecting at least one target IoT device from the identified one or more 10T
devices, based on correlation of cwrrent operating state of cach of the identified one or more
16T devices with the identified IoT device control parameter, and executing the received IoT

device control pavareier on the seiected at least one target 10T device.

Fig. 1
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By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate.
All further correspondence will be mailed to the current correspondence address as indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new
correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur shortly after issue
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency.
Note: A certificate of mailing can only be used for domestic mailings of the
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

68103 7590 03/18/2025 Certificate of Mailing or Transmission
Jefferson IP Law, LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
. . States Postal Service with sufficient postage for first class mail in an envelope
1130 Connecticut Ave., NW, Suite 420 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the
Washington’ DC 20036 USPTO via the USPTO patent electronic filing system or by facsimile to (571)
273-2885, on the date below.
(Typed or printed name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
18/084,081 12/19/2022 Abhinav GABA 0503-0636 3982

TITLE OF INVENTION: METHOD AND SYSTEM FOR MITIGATING UNWANTED AUDIO NOISE IN A VOICE ASSISTANT-BASED COMMUNICATION
ENVIRONMENT

| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $1290 $0.00 $0.00 $1290 06/18/2025
| EXAMINER | ART UNIT | CLASS SUBCLASS |
SUBRAMANI, NANDINI 2656 704-202000
IC.FCRh?rgg(SeSof correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
363). E) i)aggztsaég:’saﬁfe 1l.lrf)attiov 31 ;f:glstered patent attorneys ) Je fferson P LaW LLP

| Change of correspondence address (or Change of Correspondence

Address form PTO/AIA/122 or PTO/SB/122) attached. (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
ATA/A7 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
Samsung Electronics Co., Ltd. Suwon-si, Republic of Korea

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ mdividuat X1 Corporation or other private group entity [ Government

4a. Fees submitted: KIssue Fee [Jpublication Fee (if required)
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

X Electronic Payment via the USPTO patent electronic filing system [ Enclosed check [ Non-electronic payment by credit card (Attach form PTO-2038)

() The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)
] Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue

fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

. . . NOTE: If the application was previously under micro entity status, checking this box will be taken
. Applicant asserting small entity status. See 37 CFR 1.27 to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

D Applicant changing to regular undiscounted fee status. entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature /James G. POHLMAN/ pate _ June 17,2025
Typed or printed name James ( i P zhlman Registration No. 68,921
Page 2 of 3
PTOL-85 Part B (11/23) Approved for use through 03/31/2026 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

0304



Page 1 of 2

UNITED STATES PO, Box 1450
PATENT AND TRADEMARK OFFICE Ao, Y e onto. oV
ELECTRONIC PAYMENT RECEIPT
APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/084,081 06/17/2025 03:19:47 PM Z ET 0503-0636

Title of Invention

METHOD AND SYSTEM FOR MITIGATING UNWANTED AUDIO NOISE IN A VOICE ASSISTANT-
BASED COMMUNICATION ENVIRONMENT

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # -
under 35 USC 111(a)

CONFIRMATION # 3982 FILED BY Soo Oh
PATENT CENTER # 70941796 AUTHORIZED BY  Maeng-Ho SHIN
CUSTOMER # 68103 FILING DATE 12/19/2022
CORRESPONDENCE - FIRST NAMED  Abhinav GABA
ADDRESS INVENTOR

Payment Information

PAYMENT METHOD PAYMENT TRANSACTIONID PAYMENT AUTHORIZED BY

CARD /1003 E20256GF20588515 So00 Oh

PRE-AUTHORIZED ACCOUNT PRE-AUTHORIZED CATEGORY

504100 37 CFR 1.16 (National application filing, search, and examination fees); 37

CFR 1.17 (Patent application and reexamination processing fees); 37 CFR
1.19 (Document supply fees); 37 CFR 1.20 (Post Issuance fees); 37 CFR 1.21
(Miscellaneous fees and charges)

FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)
SUBMISSION OF AN
1806 INFORMATION DISCLOSURE 280.00 1 280.00
STATEMENT
1501 UTILITY ISSUE FEE 1290.00 1 1290.00
TOTAL
AMOUNT: $1,570.00

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
18/084,081 12/19/2022 Abhinav GABA 0503-0636 3982
68103 7590 06/27/2025 | X AMINGR |
Jefferson IP Law, LLP
1130 Connecticut Ave., NW, Suite 420 SUBRAMANI, NANDINI
Washington, DC 20036
| ART UNIT | PAPER NUMBER |
2656
| NOTIFICATION DATE | DELIVERY MODE |
06/27/2025 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):

usdocketing @jeffersonip.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
CORRECTED 18/084,081 GABA et al.
Noltice of A//owabi/ijy Examiner Art Unit AlA (First
NANDINI SUBRAMANI 2656 Inventor to File)
Status Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondernce address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to IDS filed 06/17/2025.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2. An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1,4-9 and 12-16. . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAll b) {J Some* ¢) (J None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. ] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

{J including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.(] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.[v] Information Disclosure Statements (PTO/SB/08), 6. [J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 06/17/2025.

3.00J Examiner's Comment Regarding Requirement for Deposit 7. 0 Other .

of Biological Material
4.(J Interview Summary (PTO-413),
Paper No./Mail Date.

/NANDINI SUBRAMANI/ /BHAVESH M MEHTA/
Examiner, Art Unit 2656 Supervisory Patent Examiner, Art Unit 2656

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20250625
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Receipt date: 06/17/2025 18/084,081 ~ GAU: 2856

Doc code: IDS PTO/SB/08a (01-25)

. . . . Approved for use through 11/30/2027. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 18084081
INFORMATION DISCLOSURE o2 20221218

First Named Inventor | Abhinav GABA
STATEMENT BY APPLICANT -

Art Unit 2656

Examiner Name Nandini SUBRAMANI

Attorney Docket Number 0503-0636

U.S. PATENTS
. . . . Pages, Columns, Lines where
E)_(ﬁimlmer Cite Patent Number Kind Issue Date Name of Inventor of cited Relevant Passages or Relevant
Initial No Code Document

Figures Appear

If you wish to add additional U.S. Patent citation information, please click the Add button.
U.S. PATENT APPLICATION PUBLICATIONS

Pages, Columns, Lines where
Relevant Passages or Relevant
Figures Appear

Examiner Cite No Publication Kind [ Publication Name of Inventor or Applicant
Initial* Number Code’| Date of cited Document

If you wish to add additional U.S. Published Application citation information, please click the Add button}
FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages, Columns,
Examiner| Cite | Foreign Document Country Kind [ Publication Applicant of cited Lines where Relevant T5
Initial* No | Number3 Codez2| Code4| Date pp Passages or Relevant
Document .
Figures Appear
1 202041005143 IN A 2021-08-13 TAYSHETE et al. |:|

If you wish to add additional Foreign Patent Document citation information, please click the Add button |
NON-PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

PC.1.19.25

ALL REFERENCES CONSIDERED EXUBPY WHERE LINED THROUGH. /MN.s./



Receipt date: 06/17/202%5 18/084,081 ~ GAU: 2836
Application Number 18084081

Filing Date 2022-12-19

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Abhinav GABA
Art Unit 2656
Examiner Name Nandini SUBRAMANI

Attorney Docket Number 0503-0636

1 Indian Hearing Notice dated May 14, 2025, issued in Indian Application No. 202111061923

If you wish to add additional non-patent literature document citation information, please click the Add buttor§
EXAMINER SIGNATURE
Examiner Signature JNANDINI SUBRAMANI/ Date Considered D6/25/2025

*EXAMINER: Initial if reference considered and whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.

4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.

PC.1.19.25

ALL REFERENCES CONSIDERED EXUBPT WHERE LINED THROUGH. /MN.s./



Receipt date: 06/17/2025 18/084,081 ~ GAU: 2856

Application Number 18084081
INFORMATION DISCLOSURE o2 20221218

First Named Inventor | Abhinav GABA
STATEMENT BY APPLICANT -

Art Unit 2656

Examiner Name Nandini SUBRAMANI

Attorney Docket Number 0503-0636

TIMING STATEMENT
Please see 37 CFR 1.97(e) to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to
any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[

See attached timing statement under 37 CFR 1.97(e).

A timing statement under 37 CFR 1.97(e) is not submitted herewith.
TIMING FEE

The fee set forth in 37 CFR 1.17(p) has been submitted herewith.
COPIES

O

]

]

An identification of an earlier application pursuant to 37 CFR 1.98(d)(1) is attached.

SIZE FEE ASSERTION

Please see 37 CFR 1.17(v) and the i3 Auto-Load Instiuctions for completing this form to make the appropriate selection of
an assertion under 37 CFR 1.98. For the information disclosure statement (IDS) submitted herewith, the applicant or patent
owner certifies the following with respect to the cumulative number of applicant-provided or patent-owner provided items of
information submitted to date including those in the accompanying IDS (select only one):

No IDS size fee is required under 37 CFR 1.17(v) at this time.
7] The IDS is accompanied by the IDS size fee under 37 CFR 1.17(w)(1).
7] The IDS is accompanied by the IDS size fee under 37 CFR 1.17(v)(2).

] The IDS is accompanied by the IDS size fee under 37 CFR 1.17(v)(3).

SIGNATURE
A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 11.18. Please see 37 CFR 1.4(d)
for the form of the signature.

Signature /James G. POHLMAN/ Date (YYYY-MM-DD) 2025-06-17
Name/Print James G. Pohiman Registration Number 68,921
PC.1.19.25

ALL REFERENCES CONSIDERED EXUBPT WHERE LINED THROUGH. /MN.s./



Receipt date: 06/17/202%5 18/084,081 ~ GAU: 2836
Application Number 18084081

Filing Date 2022-12-19

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Abhinav GABA
Art Unit 2656
Examiner Name Nandini SUBRAMANI

Attorney Docket Number 0503-0636

This collection of information is required by 37 CFR 1.97 and 1.98. 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 1 hour 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.

PC.1.19.25

ALL REFERENCES CONSIDERED EXUBPE WHERE LINED THROUGH. /MN.s./



Receipt date: 06/17/2025 18/084,081 ~ GAU: 2856

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5
U.S.C. 552) and the Privacy Act (56 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court,
magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request
involving an individual, to whom the record pertains, when the individual has requested assistance from the Member
with respect to the subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the
information in order to perform a contract. Recipients of information shall be required to comply with the requirements of
the Privacy Act of 1974, as amended, pursuantto 5 U.S.C. 552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in this system of records may
be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to
the Patent Cooperation Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/
her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to recommend
improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such
disclosure shall be made in accordance with the GSA regulations governing inspection of records for this purpose, and
any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8. Arrecord from this system of records may be disclosed, as a routine use, to the public after either publication of the
application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement
agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

PC.1.19.25
ALL REFERENCES CONSIDERED EXUBFY WHERE LINED THROUGH. /MN.s./



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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
18/084,081 07/22/2025 12367893 0503-0636 3982
68103 7590 07/09/2025

Jefferson IP Law, LLP
1130 Connecticut Ave., NW, Suite 420
Washington, DC 20036

ISSUE NOTIFICATION

The projected patent number and issue date are specified above. The patent will issue electronically. The
electronically issued patent is the official patent grant pursuant to 35 U.S.C. § 153. The patent may be accessed
on or after the issue date through Patent Center at https://patentcenter.uspto.gov/. The patent will be available in
both the public and the private sides of Patent Center. Further assistance in electronically accessing the patent,
or about Patent Center, is available by calling the Patent Electronic Business Center at 1-888-217-9197.

The USPTO is implementing electronic patent issuance with a transition period, during which period the
USPTO will mail a ceremonial paper copy of the electronic patent grant to the correspondence address of
record. Additional copies of the patent (i.e., certified and presentation copies) may be ordered for a fee from the
USPTO’s Certified Copy Center at https://certifiedcopycenter.uspto.gov/index.html. The Certified Copy Center
may be reached at (800)972-6382.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 136 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Center (https://
patentcenter.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.

IR103 (Rev. 10/09)

0314



INVENTORC(S) (Please see PATENT CENTER site https:/patentcenter.uspto.gov for additional inventors):

Abhinav GABA, Noida, INDIA;
Akul TANEJA, Noida, INDIA;
Deepak SHARMA, Noida, INDIA;
Raja SINGHAL, Noida, INDIA;

APPLICANT(s) (Please see PATENT CENTER site https://patentcenter.uspto.gov for additional applicants):

Samsung Electronics Co., Ltd., Suwon-si, KOREA, REPUBLIC OF;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
18/084,081 12/19/2022 Abhinav GABA 0503-0636 3982
68103 7590 07/22/2025 | X AMINGR |
Jefferson IP Law, LLP
1130 Connecticut Ave., NW, Suite 420 SUBRAMANI, NANDINI
Washington, DC 20036
| ART UNIT | PAPER NUMBER |
2656
| NOTIFICATION DATE | DELIVERY MODE |
07/22/2025 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):

usdocketing @jeffersonip.com

PTOL-90A (Rev. 04/07)
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> 8 UNITED STATES PATENT AND TRADEMARK OFFIGE
" ]

United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

‘www.uspto.gov

UNITED STATES DEPARTMENT OF COMMERCE

APPLICATION NO. ISSUE DATE PATENT NO.

18/084,081 22-Jul-2025 12367893

Jefferson IP Law, LLP
1130 Connecticut Ave., NW, Suite 420
Washington, DC 20036

EGRANT NOTIFICATION

Your electronic patent grant (eGrant) is now available, which can be accessed via Patent Center at https://
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