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figuring the dynamic wakeup time to switch the user interaction device to a
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Description
Title of Invention: METHODS AND SYSTEMS FOR PASSIVE

WAKEUP OF A USER INTERACTION DEVICE
Technical Field

The present disclosure relates to Artificial Intelligent (AI) based user interaction
devices and more particularly to auto wakeup of a user interaction device without

receiving a trigger word from a user.

Background Art

In general, user interaction devices such as Artificial Intelligent (Al) based speakers
understand natural language voice commands and accordingly perform tasks for a user.
However, the user is required to say a trigger word or a wakeup word to activate and

interact with such user interaction devices.
Disclosure of Invention

Technical Problem

FIGs. la and 1b depict example scenarios, wherein a user can interact with a user in-
teraction device 100 using a trigger word. As illustrated in FIG. 1A, the user provides a
voice command to activate/wakeup the user interaction device 100 for fetching
required information, wherein the voice command may not contain a trigger word.
Since the user forgot to say the trigger word, the user interaction device 100 may
continue in a sleep state until a reception of the trigger word. Thus, there may be no
response from the user interaction device 100 for the voice command provided by the
user and the user may have to repeat the entire voice command with the trigger word.
In addition, if the user says the trigger word from a far distance or in case of noisy en-
vironment, the user interaction device 100 may miss the trigger word and the user may
not actually know whether the user interaction device 100 is still listening or not.

Further, a follow-up mode may be proposed in order to avoid the repetition of usage
of the trigger word for interacting with the user interaction device 100. As illustrated in
FIG. 1b, the user provides the initial voice command with the trigger word for ac-
tivating the user interaction device 100. After providing the response for the initial
voice command, the user interaction device 100 enters into the follow-up mode. In the
follow-up mode, the user interaction device 100 continues to be in the active state for a
fixed amount of time (e.g. five seconds) by checking whether the user has an additional
request. The user may provide further voice commands without including the trigger
word during the follow-up mode. However, the wakeup time is always fixed. If the
user starts speaking towards the end of the wakeup time without the trigger word, the

utterance may be lost and the user may need to repeat the utterance again. Further, the
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user will always be thinking of the fixed wakeup timeout, which may be even more
annoying. In the follow-up mode, the user has to be ready with all the questions for the
conversation beforehand; otherwise, it may be difficult for him to think about the next
queries within the fixed wakeup time. Further, the follow up time is context-less and is
always on.

Solution to Problem

The principal object of the embodiments herein is to disclose methods and systems
for configuring a dynamic wakeup time for a user interaction device without receiving
a trigger word from a user.

Another object of the embodiments herein is to disclose methods and systems for es-
timating a contextual probability of initiating an interaction by the user with the user
interaction device.

Another object of the embodiments herein is to disclose methods and systems for
configuring the dynamic wakeup time for the user interaction device using the
estimated contextual probability.

Accordingly, the embodiments herein provide methods and systems for passive wake
up of a user interaction device by configuring a dynamic wakeup time for the user in-
teraction device. A method disclosed herein includes detecting an occurrence of at
least one first event associated with at least one device present in an Internet of Things
(IoT) environment, wherein the at least one device is connected to the configuring
device and the at least one first event includes at least one non-voice event. The
method further includes detecting an occurrence of at least one successive event as-
sociated with the at least one device present in the IoT environment. The method
further includes estimating a contextual probability of initiating at least one voice in-
teraction by a user with the user interaction device on detecting the occurrence of at
least one of the at least one first event and the at least one successive event. Further,
the method includes configuring the dynamic wakeup time to switch the user in-
teraction device to a passive wakeup state on determining that the estimated contextual
probability is above a pre-defined threshold value and the dynamic wakeup time is
configured based on the estimated contextual probability.

Accordingly, the embodiments herein provide a configuring device. The configuring
device includes an event detection unit configured to detect an occurrence of at least
one first event associated with at least one device present in an Internet of Things (IoT)
environment, wherein the at least one device is connected to the configuring device
and the at least one first event includes at least one non-voice event. The event
detection unit is further configured to detect an occurrence of at least one successive

event associated with the at least one device present in the IoT environment. The con-
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figuring device further includes a contextual probability estimation unit configured to
estimate a contextual probability of initiating at least one voice interaction by a user
with the user interaction device on detecting the occurrence of at least one of the at
least one first event and the at least one successive event. The configuring device
further includes a wakeup time configuring unit configured to configure the dynamic
wakeup time to switch the user interaction device to a passive wakeup state on de-
termining that the estimated contextual probability is above a pre-defined threshold
value, wherein the dynamic wakeup time is configured based on the estimated
contextual probability.

Accordingly, the embodiments herein provide a method of a voice assistant device.
Initially, at least one voice input from at least one user is received during wake-up
mode of the voice assistance device and intent associated with the at least one voice
input is identified. Probability of issuance of a subsequent voice input from the at least
one user is determined based on at least one of the intent, historic data and one or more
contextual factors. When the probability is greater than a predefined threshold value,
extended wake-up duration of the voice assistant device is estimated. Further, duration
of the wake-up mode of the voice assistant device is extended for the extended wake-
up duration to receive the subsequent voice input from the at least one user.

Accordingly, the embodiments herein provide a voice assistant device comprising a
receiver configured to receive at least one voice input from at least one user, when
operated in wake-up mode. The voice assistant device further comprises a processor
and a memory communicatively coupled to the processor. The memory stores
processor-executable instructions, which, on execution, cause the processor to identify
intent associated with the at least one voice input by the voice assistant device from the
at least one user. Further, the processor is configured to determine probability of
issuance of a subsequent voice input from the at least one user based on at least one of
the intent, historic data and one or more contextual factors. An extended wake-up
duration of the voice assistant device is estimated, when the probability is greater than
a predefined threshold value. Further, duration of the wake-up mode is extended for
the extended wake-up duration to receive the subsequent voice input from the at least
one user.

Accordingly, the embodiments herein provide a method for controlling a voice
assistant device. Initially, intent associated with at least one voice input received by the
voice assistant device from at least one user, is identified. Probability of issuance of a
subsequent voice input from the at least one user is determined based on at least one of
the intent, historic data and one or more contextual factors. When the probability is
greater than a predefined threshold value, extended wake-up duration of the voice

assistant device is estimated. Further, duration of the wake-up mode of the voice
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assistant device is extended for the extended wake-up duration to receive the
subsequent voice input from the at least one user.

Accordingly, the embodiments herein provide a control apparatus for controlling a
voice assistant device. The control apparatus is associated with the voice assistant
device and comprises a first processor and a first memory communicatively coupled to
the first processor. The first memory stores processor-executable instructions, which,
on execution, cause the first processor to control the voice assistant device. Initially,
intent associated with at least one voice input received by the voice assistant device
from at least one user, is identified. Probability of issuance of a subsequent voice input
from the at least one user is determined based on at least one of the intent, historic data
and one or more contextual factors. When the probability is greater than a predefined
threshold value, extended wake-up duration of the voice assistant device is estimated.
Further, duration of the wake-up mode of the voice assistant device is extended for the
extended wake-up duration to receive the subsequent voice input from the at least one
user.

Accordingly, the embodiments herein provide a method for determining probability
of issuance of a subsequent voice input to a voice assistant device. Initially, for the de-
termination, one or more keywords is extracted from plurality of words in at least one
voice input received by the voice assistant device, based on intent of the voice input.
Domain associated with the at least one voice input is identified based on the one or
more keywords. Further, domain matching scores are computed for the identified
domain with plurality of pre-stored domains associated with the at least one user. The
probability of issuance of the subsequent voice input to the voice assistant device is de-
termined based on the domain matching scores, historic data and one or more
contextual factors associated with the at least one user.

Accordingly, the embodiments herein provide a probability determine apparatus for
determining probability of issuance of a subsequent voice input to a voice assistant
device. The probability determine apparatus is associated with the voice assistant
device and comprises a second processor and a second memory communicatively
coupled to the second processor. The second memory stores processor-executable in-
structions, which, on execution, cause the second processor to determine the
probability of issuance of the subsequent voice input to the voice assistant device.
Initially, for the determination, one or more keywords is extracted from plurality of
words in at least one voice input received by the voice assistant device, based on intent
of the voice input. Domain associated with the at least one voice input is identified
based on the one or more keywords. Further, domain matching scores are computed for
the identified domain with plurality of pre-stored domains associated with the at least

one user. The probability of issuance of the subsequent voice input to the voice
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assistant device is determined based on the domain matching scores, historic data and

one or more contextual factors associated with the at least one user.
These and other aspects of the example embodiments herein will be better ap-

preciated and understood when considered in conjunction with the following de-
scription and the accompanying drawings. It should be understood, however, that the
following descriptions, while indicating example embodiments and numerous specific
details thereof, are given by way of illustration and not of limitation. Many changes
and modifications may be made within the scope of the example embodiments herein
without departing from the spirit thereof, and the example embodiments herein include

all such modifications.

Brief Description of Drawings

Embodiments herein are illustrated in the accompanying drawings, throughout which
like reference letters indicate corresponding parts in the various figures. The em-
bodiments herein will be better understood from the following description with
reference to the drawings, in which:

FIGs. la and 1b depict example scenarios, wherein a user can be interacted with a
user interaction device using a trigger word;

FIGs. 2a, 2b, 2c and 2d illustrate a system for configuring a dynamic wake-up time to
activate a user interaction device, according to embodiments as disclosed herein;

FIG. 3 is a block diagram illustrating various units of a configuring device for con-
figuring a dynamic wakeup time to activate a user interaction device, according to em-
bodiments as disclosed herein;

FIG. 4 is a flow diagram illustrating a method for configuring a dynamic wakeup
time for a user interaction device, according to embodiments as disclosed herein;

FIGs. 5a, 5b and 5c illustrate example architectures of a system for configuring a
dynamic wakeup time to activate a user interaction device, according to embodiments
as disclosed herein;

FIG. 6 is an example flow diagram illustrating a method for contextual probability
based activation of a user interaction device, according to embodiments as disclosed
herein;

FIGs. 7a, 7b and 7c shows example environments of a voice assistant device,
according to embodiments as disclosed herein;

FIG. 8 shows a detailed block diagram of a control apparatus for controlling a voice
assistant device, according to embodiments as disclosed herein;

FIG. 9 shows a detailed block diagram of a probability determination apparatus for
determining probability of issuance of a subsequent voice input to a voice assistant

device, according to embodiments as disclosed herein;
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FIGs. 10a-b illustrates a schematic diagram for controlling a voice assistant device,

according to embodiments as disclosed herein;
FIGs. 11a-11f illustrate example embodiments of a voice assistant device, according

to embodiments as disclosed herein;

FIG. 12a shows a flow diagram illustrating method for controlling a voice assistant
device, according to embodiments as disclosed herein;

FIG. 12b shows a flow diagram illustrating method for determining probability of
issuance of a subsequent voice input to a voice assistant device, in accordance with
some embodiments of present disclosure;

FIG. 13 illustrates a block diagram of an exemplary computer system for im-
plementing embodiments as disclosed herein;

FIG. 14 illustrates an example scenario, wherein contextual probability based
dynamic wakeup time can be configured to activate a user interaction device,
according to embodiments as disclosed herein;

FIG. 15 is an example sequence diagram illustrating contextual probability based ac-
tivation of a user interaction device, according to embodiments as disclosed herein;
and

FIGs. 16a, 16b, 16¢ and 16d illustrate example scenarios, wherein a user interaction
device can be activated according to a contextual probability based dynamic wakeup

time, according to embodiments as disclosed herein.

Mode for the Invention

The example embodiments herein and the various features and advantageous details
thereof are explained more fully with reference to the non-limiting embodiments that
are illustrated in the accompanying drawings and detailed in the following description.
Descriptions of well-known components and processing techniques are omitted so as
to not unnecessarily obscure the embodiments herein. The description herein is
intended merely to facilitate an understanding of ways in which the example em-
bodiments herein can be practiced and to further enable those of skill in the art to
practice the example embodiments herein. Accordingly, this disclosure should not be
construed as limiting the scope of the example embodiments herein.

The embodiments herein disclose methods and systems for passive wakeup of a user
interaction device and for configuring a dynamic wakeup time for a user interaction
device based on a contextual probability. Referring now to the drawings, and more par-
ticularly to FIGS. 2 through 16d, where similar reference characters denote corre-
sponding features consistently throughout the figures, there are shown example em-
bodiments.

Present disclosure proposes method and apparatus to control a voice assistant device,
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for providing best user experience. When a voice input is received from at least one
user, the voice assistant device is configured to check on probability of issuance of
subsequent voice input. If the probability is greater than a predefined threshold value,
wake-up time of the voice assistant device is extended. The present disclosure also
proposes to determine extended wake-up duration of the voice assistant device, based
on the probability. The wake-up duration is dynamically determined based on context
of the voice inputs, the probability and various other factors related to the at least one
user.

FIGs. 2a, 2b, 2c and 2d illustrate a system 200 for configuring a dynamic wakeup
time to activate a user interaction device 202, according to embodiments as disclosed
herein. As illustrated in FIG. 2a, the system 200 includes the user interaction device
202, a configuring device 204 and a plurality of devices 206. The plurality of devices
206 may be present in an Internet of Thing (IoT) environment.

The user interaction device 202 can be a device that enables user(s) 208 to interact
with the device using uttered phrases/queries/statements/commands. Embodiments
herein may use the terms 'user interaction device', 'smart speaker’, 'Artificial In-
telligence (Al) based speaker’, 'voice assistant device', 'chatbot’ and so on to refer to a
device with which the user 208 can interact using uttered phrases/
queries/statements/commands. It should be noted that the embodiments disclosed
herein may use any type of user interaction device without otherwise deterring the
intended function of interacting with the user based on uttered phrases/
queries/statements/commands received from the user as can be deduced from this de-
scription and corresponding drawings. Further, the user interaction device 202 can be a
stand-alone device or can be integrated with another device such as, but not limited to,
a computer, a laptop, a smart phone, a phone, an IoT device, a wearable device, a
vehicle infotainment system, a Television (TV), a camera and so on. The user in-
teraction device 202 may also have access to databases (not shown) for fetching in-
formation for queries received from the user. In addition, the user interaction device
202 may further connect to at least one of a cloud, a dedicated user interaction device
cloud, a server and so on using at least one communication network for accessing in-
formation for the queries received from the user. Examples of the communication
network can be, but not limited to, the Internet, a wired network (a Local Area
Network (LAN), Ethernet and so on), a wireless network (a Wi-Fi network, a cellular
network, a Wi-Fi Hotspot, Bluetooth, Zigbee and so on) and so on.

In an embodiment, the system 200 may include a plurality of user interaction devices
202a-202n as illustrated in FIG. 2c. The plurality of user interaction devices 202a-202n
can be placed at different locations (a living room, a kitchen, a room and so on). In

another embodiment, a plurality of users 208a-208n can be present in the different
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locations and can interact with the plurality of user interaction devices 202a-202n as il-
lustrated in FIG. 2d.

The configuring device 204 referred herein can be at least one of a dedicated server,
the cloud, a hub, a router, a user device (such as a mobile phone, tablet, a computer, a
laptop, an IoT device, a wearable device, a camera, and so on), and so on. The con-
figuring device 204 can be connected to the user interaction device 202 through the
communication network. The configuring device 204 can also be connected to the
devices 206 through the communication network.

The devices 206 may include suitable hardware and software to directly com-
municate with the configuring device 204 through the communication network.
Examples of the devices 206 can be, but not limited to, a mobile phone, a smartphone,
tablet, a phablet, a personal digital assistant (PDA), a laptop, a computer, a wearable
device, a vehicle infotainment system, a house hold appliance (an oven, a refrigerator,
a washing machine or the like), a medical device, a camera, a television (TV), a
vehicle display, a vehicle infotainment system, a sensor (a door sensor, a motion
sensor, a thermometer, a microphone, a proximity sensor, a contact sensor or the like)
and so on.

In an embodiment, the configuring device 204 can be the user interaction device 202
as illustrated in FIG. 2b. The user interaction device 202 (the configuring device 204)
may be connected to the devices 206 through the communication network. The user in-
teraction device 202 may perform all the intended functions of the configuring device
204.

In an embodiment, the system 200 may also employ devices such as, but not limited
to, a smart phone, a wearable device, a camera, an [oT device, a sensor (a motion
sensor, a proximity sensor, a contact sensor and so on) or any other dedicated device or
a generic device connected to the configuring device 204 for monitoring activities of
the user 208.

In an embodiment, the configuring device 204 can be configured to wakeup/activate
the user interaction device 202 in a passive wakeup state based on a contextual
probability. In the passive wakeup state, the user interaction device 202 can interact
with the user 208 without any trigger word/wakeup word. The configuring device 204
estimates the contextual probability on determining an occurrence of sequence of
events associated with the devices 206. The contextual probability can be estimated
based on at least one of the activities of the user, user context, user speech properties,
status of devices 206, and history of voice interactions and so on. In an embodiment,
the configuring device 204 uses various machine learning models/neural network
models for estimating the contextual probability. Further, the configuring device 204

compares the contextual probability with a pre-defined threshold value. On de-
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termining that the contextual probability exceeds the pre-defined threshold value, the
configuring device 204 configures the dynamic wakeup time to switch the user in-
teraction device 202 to the passive wakeup state. The configuring device 204 further
sends a wakeup command along with information about the dynamic wakeup time to
the user interaction device 202. The wakeup command can be sent as a part of Natural
Language Generation (NLG) response. Further, on receiving the wakeup command and
the information about the dynamic wakeup time, the user interaction device 202 can be
active for the configured wakeup time and listens to the voice commands provided by
the user 208. Thus, the user interaction device 202 can be activated and can interact
with the user 208 without any trigger word/wakeup word from the user 208.

In another embodiment, the configuring device 204 can be configured to wakeup/
activate at least one user interaction device (for example: 202a) of the plurality of user
interaction devices 202a-202n present at the different locations. The configuring
device 204 estimates the contextual probability of initiating voice interaction by the
user 208 with the at least one user interaction (202a). The contextual probability can be
estimated based on the detection of the occurrence of sequence of events associated
with the devices 206 and location information. The location information can be, but
not limited to, a source location of the detected sequence of events, a location of the
user 208 determined at a time of occurrence of the sequence of events and so on. Based
on the estimated contextual probability, the configuring device 204 configures the
dynamic wakeup time for the at least one user interaction device 202a.

In yet other embodiment, the configuring device 204 can be configured to estimate
the contextual probability of initiating the voice interaction by at least one user (for
example: 208a) of the plurality of users 208a-208n with the at least one user interaction
device 202a of the plurality of user interaction devices 202a-202n present at the
different locations. The context probability can be estimated based on the detection of
the occurrence of sequence of events associated with the devices 206 and the location
information. The location information can be, but not limited to, a source location of
the detected sequence of events, a location of the plurality of users 208 determined at
the time of occurrence of the sequence of events and so on. Based on the estimated
contextual probability, the configuring device 204 configures the dynamic wakeup
time for the at least one user interaction device 202a.

FIG. 2 shows various units of the system 200, but it is to be understood that other
embodiments are not limited thereon. In other embodiments, the system 200 may
include less or more number of units. Further, the labels or names of the units are used
only for illustrative purpose and does not limit the scope of the embodiments herein.
One or more units can be combined together to perform same or substantially similar

function in the system 200.
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FIG. 3 is a block diagram illustrating various units of the configuring device 204 for
configuring the dynamic wakeup time to activate the user interaction device 202,
according to embodiments as disclosed herein. The configuring device 204 (or the user
interaction device 202) includes an event detection unit 302, a location detection unit
304, a user related information determination unit 306, a contextual probability es-
timation unit 308, a wakeup time configuring unit 310, a communication interface unit
312 and a memory 314.

The event detection unit 302 can be configured to detect the occurrence of a first
event associated with the at least one device 206. The devices 206 may be connected to
the configuring device 204. In an embodiment herein, the first event may be a non-
voice event which can be at least one of change in activities of the user, status change
of the at least one device 206 present in the IoT environment, a scheduled event, a
calendar event, a pre-defined event occurring, and so on. The event detection unit 302
continuously receives and processes information from the devices 206. The in-
formation received from the devices 206 may include at least one of status of the
devices 206, information about surrounding of the devices 206, activities of the user
208 and so on. The processing of the information involves storing of the information
extracted/received from the devices 206 in the memory, forming a pipeline of such
events associated with the extracted information and filtering the events based on the
user to detect the occurrence of the first event.

The event detection unit 302 compares the processed information with previously
received information from the devices 206 to detect at least one of the status change of
the at least one device 206 present in the IoT environment and the change in the ac-
tivities of the user 208. On determining the at least one of the status change of the at
least one device 206 and the change in the activities of the user, the event detection
unit 302 detects the occurrence of the first event associated with the at least one device
206 present in the IoT environment. The detection of occurrence of the first event
helps in determining the possibility of initiating the interaction/conversation by the
user 208 with the user interaction device 202. In an example herein, the first event can
be, but is not limited to, a door opening event (detected using a contact sensor or a
door lock IoT device), a user wakeup from sleep event (detected using a wearable
device), a taxi booking event (detected using an application present on a smart phone),
and so on.

Further, the event detection unit 302 can be configured to detect a second event/
series of events/successive events associated with the at least one device 206 present in
the IoT environment (successive events). The successive events can be at least one of a
voice event, the change in activities of the user 208 and the status change of the at least

one device 206 present in the IoT environment. The event detection unit 302 processes
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the information received from the IoT devices 206 to detect the occurrence of the
successive events. The processing of the information involves storing of the in-
formation extracted/received from the devices 206 in the memory, forming the pipeline
of such events associated with the extracted information and filtering the events based
on the user to detect the occurrence of the successive events. The detection of oc-
currence of the successive events helps in determining a more probabilistic estimation
of initiating the conversation by the user 208 with the user interaction device 202 based
on a context. In an example herein, the successive events can be, but is not limited to, a
user presence detected event after the door opening event, a user walking event after
the user wakeup from the sleep event, a taxi arrival event after the taxi booking event
and so on.

The location detection unit 304 can be configured to determine the information about
the source location of the detected first event and the successive events, the location of
the user 208/plurality of users (208a-208n) at the time of occurrence of the at least one
of the first event and the successive events or the like. The location detection unit 304
determines the location information using the at least one of the device (such as a
smart phone, a wearable device, a camera, an IoT device, motion sensors and so on)
employed by the system 200 for monitoring the activities of the user and the devices
206.

The user related information determination unit 306 can be configured to determine
the user related information based on the detection of the occurrence of the at least one
of the first event and the successive events. The user related information can be, but
not limited to, the location/position of the user at the time of occurrence of the at least
one of the first event and the successive events, behavior of the user while the oc-
currence of the at least one of the first event and the successive events, gestures
performed by the user/interaction of the user with other users during the occurrence of
the at least one of the first event and the successive events and so on. The user related
information can be determined based on data collected from the devices such as a
smart phone, a wearable device, a camera, an IoT device, motion sensors and so on)
employed by the system 200 for monitoring the activities of the user.

The contextual probability estimation unit 308 can be configured to estimate the
contextual probability in response to detection of at least one of the first event and the
successive events. The contextual probability indicates the probability of initiating the
interaction/conversation by the user 208 with the user interaction device 202. The
contextual probability can be estimated using the at least one of the detected first event
and the successive events and the context. The contextual probability estimation unit
308 determines the context using context parameters such as, but not limited to, user

context, user Personal Language Modeling (PLM) data, device context associated with
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the devices 206, history of voice interactions and so on. The user context can include
information about at least one of activity of the user, location of the user, presence of
the user and so on. The user PLM data includes information about at least one of user's
schedule (meetings, interested events, conference calls, and so on) and user's voice pa-
rameters (tone, pitch, amplitude, frequency and so on) or the like. The contextual
probability estimation unit 308 determines the user context and the user PLM data by
collecting and analyzing data from at least one of the devices (such as a smart phone, a
wearable device, a camera, an IoT device, motion sensors and so on) employed by the
system 200 for monitoring the activities of the user and the devices 206. Thus, a user
profiling can be performed to determine the user context. The device context can
include information about at least one of current status of the devices 206, patterns of
events associated with the devices 206 and so on. The contextual probability es-
timation unit 308 determines the device context by collecting and analyzing in-
formation from the devices 206. The contextual probability estimation unit 308 can
access external databases (not shown) or memory 314 to obtain the history of voice in-
teractions with the user interaction device 202.

In an embodiment, the contextual probability estimation unit 308 may use any neural
network models or Al based models to estimate the contextual probability. For es-
timating the contextual probability, the contextual probability estimation unit 308
passes the detected first event and the successive events and the determined context to
a neural network model. The context includes the history of sequence of events and
history of voice command interactions from the user. The neural network model
extracts meaningful patterns of sequence of events (occurred just before each voice
wakeup from the user) from the history of sequence of events and the history of voice
command interactions from the user. In an embodiment, various sequence mining
techniques can be used to extract the meaningful patterns of sequences of events.
Further, the neural network model performs a correlation of the meaningful patterns of
the sequence of events with the voice command interactions from the user (derived
from the context). The correlation indicates dependencies between the sequence of the
events and the voice command interactions from the user derived from the history.
Using this correlation and the first event, successive events with the context, the neural
network model can predict a confidence value indicating the likelihood of user
initiating the voice interaction with the user interaction device 202. In an embodiment
herein, the confidence value indicates the contextual probability of initiating the con-
versation by the user 208 with the user interaction device 202.

In an embodiment, the contextual probability estimation unit 308 can be configured
to estimate the contextual probability based on the detection of the occurrence of the at

least one first event and the successive events and the user related information de-
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termined at the time of the occurrence of the at least one of the first event and the
successive events.

In another embodiment, the contextual probability estimation unit 308 can be
configured to estimate the contextual probability of initiating the voice interaction by
the user 208 with the at least one user interaction device (202a) of the plurality of user
interaction devices 202a-202n. The contextual probability can be estimated based on
the location information (the source location of the first event and the successive
events and the location of the user) determined by the location detection unit 304.

In yet other embodiment, the contextual probability estimation unit 308 can be
configured to estimate the contextual probability of initiating the voice interaction by
the at least one user 208a with the at least one user interaction device (202a) of the
plurality of user interaction devices 202a-202n. The contextual probability can be
estimated based on the source location of the first event and the successive events and
the location of the plurality of users 208a-208n determined at the time of occurrence of
the at least one of the first event and the successive events.

The wakeup time configuring unit 310 can configure the dynamic wakeup time for
switching the user interaction device 202 to the passive wakeup state. In the passive
wakeup state, the user interaction device 202 can be awake in the background for the
configured dynamic wakeup time and the user need not have initiated a conversation.
However, the user 208 may initiate a fresh/new conversation without saying the trigger
or wakeup word, when the user interaction device 202 is in the passive wakeup state.

In an embodiment, the wakeup time configuring unit 310 can configure the dynamic
wakeup time for the at least one user interaction device 202a based on the estimated
contextual probability of initiating the voice interaction by the user(s) 208 with the at
least one user interaction device (202a) of the plurality of user interaction devices
202a-202n.

The wakeup time configuring unit 310 configures the dynamic wakeup time based on
the estimated contextual probability of initiating the conversation by the user 208 with
the user interaction device 202. The wakeup time configuring unit 310 compares the
estimated contextual probability with the pre-defined threshold value (the pre-defined
probability). The pre-defined threshold value can be static or dynamically determined
based on a conversation frequency of the user with the user interaction device 202. In
addition, the pre-defined threshold value varies from device to device and user to user.
On determining that the estimated contextual probability falls not above the pre-
defined threshold value, the wakeup time configuring unit 310 does not estimate the
wakeup time. Thus, the user interaction device 202 remains in a sleep state.

On determining that the estimated contextual probability exceeds the pre-defined

threshold value, the wakeup time configuring unit 310 decides to activate the user in-
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teraction device 202 and a delta wakeup time duration (the dynamic wakeup time) for
activating the user interaction device 202 in the passive wakeup state. The wakeup
time configuring unit 310 estimates the delta wakeup time duration based on at least
one of the estimated contextual probability, the history of voice interactions and so on.
The delta wakeup time duration may directly proportional to the contextual probability.
Thus, higher the contextual probability more the delta wakeup time duration. The delta
wakeup time can be estimated dynamically based on the factors such as, but not
limited to, a type of the sequential events received, a user context and so on.

Once the delta wakeup time is estimated, the wakeup time configuring unit 310
provides a passive wakeup command to the user interaction device 202. The passive
wakeup command includes information about the estimated delta wakeup time
duration for which the user interaction device 202 needs to be in the passive wakeup
state/active state. In an embodiment herein, the wakeup time configuring unit 310 may
send the passive wakeup command to the user interaction device 202 in a Natural
Language Generation (NLG) form. On receiving the passive wakeup command, the
user interaction device 202 switches from the sleep state to the passive wakeup state,
continues to be awake for the delta wakeup duration, and listens for any commands
from the user 208.

In an embodiment, on identifying the voice commands/conversation initiated by the
user 208, the user interaction device 202 may enter into a response wakeup state while
being awake for the estimated delta wakeup time duration. In the response wakeup
state, the user 208 can provide voice commands/queries without saying the trigger
word and the user interaction device 202 can interact with the user 208 for the
estimated delta wakeup time duration.

In another embodiment, the wakeup time configuring unit 310 extends the delta
wakeup time duration for the user interaction device 202. Based on the voice
commands/conversation initiated by the user 208 (after switching of the user in-
teraction device 202 to the passive wakeup state), the wakeup time configuring unit
310 determines that the user 208 needs more time to finish the query and extends the
delta wakeup time duration. Thus, the user interaction device 202 remains in the
wakeup state and the user 208 may complete the query. In an embodiment, the
extended delta wakeup time duration can be estimated dynamically based on factors
such as, but not limited to, sequential events, user context and so on.

Consider an example scenario, wherein the user 208 wakes up in the morning. The
event detection unit 302 determines the user wakeup event as the first event and the
user walking activity as the successive event. Based on the detection of the events, the
contextual probability estimation unit 308 estimates the contextual probability of

initiating the voice interaction by the user 208 with the user interaction device 202
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after wakeup. Further, based on the contextual probability, the wakeup time con-
figuring unit 310 activates the user interaction device 202 indicating the passive
wakeup time duration for which the user interaction device 202 needs to be awake.

Consider another scenario, wherein the user 208 wakes up in the morning and the
plurality of user interactions devices 202a-202n are present at different locations. In an
example herein, the user interaction device 202a is located at the living hall and the
user interaction device 202b is located at the user's room. The event detection unit 302
determines the user wakeup event as the first event and the user walking activity as the
successive event. The location detection unit 304 determines the source location of the
detected events and the user location at the time of occurrence of the events. In an
example herein, the source location of the detected events and the user location can be
determined as the room. The contextual probability estimation unit 308 estimates the
contextual probability of initiating the voice interaction by the user 208 with the user
interaction device 202b located at the room. The contextual probability can be
estimated based on the detection of occurrences of the events and the location in-
formation. Further, based on the contextual probability, the wakeup time configuring
unit 310 activates the user interaction device 202b indicating the passive wakeup time
duration for which the user interaction device 202b needs to be awake.

Consider yet other scenario, wherein the user 208a wakes up in the morning and at
the same time, the user 208b enters into a home. Further, the user interaction device
202a is located at the living hall and the user interaction device 202b is located at the
user's room. The event detection unit 302 simultaneously detects the occurrences of the
events associated with the user 208a and the user 208b. For the user 208a, the event
detection unit 302 determines wakeup event as the first event and the walking activity
as the successive event. For the user 208b, the event detection unit 302 determines the
door unlock event as the first event and the user presence as the successive event.
Based on the detection of the occurrence of the events, the location detection unit 304
determines the source location of the events and the location of the user 208a and the
user 208b at the time of occurrence of the events. In an example herein, the source
location of the events associated with the user 208a and the location of the user 208a at
the time of occurrences of the events may be the room. Similarly, the source location
of the events associated with the user 208b and the location of the user 208b at the time
of occurrences of the events may be the living hall. Based on the detection of the oc-
currences of the events and the location information associated with the user 208a, the
contextual probability estimation unit 308 estimates the contextual probability of
initiating the voice interaction by the user 208a with the user interaction device 202b
located at the room. Similarly, based on detection of the occurrences of the events and

the location information associated with the user 208b, the contextual probability es-
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timation unit 308 estimates the contextual probability of initiating the voice interaction
by the user 208b with the user interaction device 202a located at the living hall. Based
on the contextual probability, the wakeup time configuring unit 310 activates the user
interaction device 202a and the user interaction device 202b indicating the passive
wakeup time duration for which the user interaction devices need to be awake. Thus,
the plurality of users 208a-208n can interact with the plurality of user interaction
devices 202a-202n (located at different locations) at the same time without using the
trigger word.

Consider yet other scenario, wherein the user 208 wakes up in the morning. The
event detection unit 302 determines the user wakeup event as the first event and the
user walking activity as the successive event. Further, the user related information de-
termination unit 306 determines whether the user 208 is talking to another user/the
position of the user/ the gestures being performed by the user 208 or the like at the
time of the occurrence of the events. In an example herein, the user related information
determination unit 306 determines the user 208 is talking to another user while
walking. Based on the detection of the events and the user related information, the
contextual probability estimation unit 308 estimates the contextual probability of
initiating the voice interaction by the user 208 with the user interaction device 202
after wakeup. In an example herein, the estimated contextual probability may fall
below the pre-defined threshold since the user is talking to another user while walking
(the successive event). Thus, the wakeup time configuring unit 310 does not activate
the user interaction device 202 and the user interaction device 202 remains to be in the
sleep state.

The communication interface unit 312 can establish communication between the con-
figuring device 204 and at least one of the user interaction device 202, the devices 206
and so on through the communication network.

The memory 314 can be configured to store the voice interactions, the wakeup time
configurations, the sequence of the events, the user related information and so on. The
memory 314 may include one or more computer-readable storage media. The memory
314 may include non-volatile storage elements. Examples of such non-volatile storage
elements may include magnetic hard discs, optical discs, floppy discs, flash memories,
or forms of electrically programmable memories (EPROM) or electrically erasable and
programmable (EEPROM) memories. In addition, the memory 314 may, in some
examples, be considered as a non-transitory storage medium. The term "non-
transitory" may indicate that the storage medium is not embodied in a carrier wave or a
propagated signal. However, the term "non-transitory" should not be interpreted to
mean that the memory 314 is non-movable. In some examples, the memory 314 can be

configured to store larger amounts of information than the memory. In certain
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examples, a non-transitory storage medium may store data that can, over time, change
(e.g., in Random Access Memory (RAM) or cache).

FIG. 3 illustrates various units of the configuring device 204 but it is to be un-
derstood that other embodiments are not limited thereon. In other embodiments, the
configuring device 204 may include less or more number of units. Further, the labels or
names of the units are used only for illustrative purpose and does not limit the scope of
the embodiments herein. One or more units can be combined together to perform same
or substantially similar function in the configuring device 204.

FIG. 4 is a flow diagram 400 illustrating a method for configuring the dynamic
wakeup time for the user interaction device 202, according to embodiments as
disclosed herein.

At step 402, the method includes detecting, by the configuring device 204, the first
event. In an embodiment herein, the first event may be a non-voice event. At step 404,
the method includes detecting, by the configuring device 204, the successive events as-
sociated with devices 206 (the successive events). The successive events can be at least
one of a voice event, the change in activities of the user 208 and the status change of
the at least one device 206 present in the IoT environment. The configuring device 204
detects the first event and the successive events by continuously collecting and
processing the information from the devices 206.

At step 406, the method includes estimating, by the configuring device 204, the
contextual probability of the user initiating the interaction with the user interaction
device 202. On determining the occurrence of the at least one of the first event and the
successive events, the configuring device 204 estimates the contextual probability. The
configuring device 204 estimates the contextual probability based on the occurrence of
the events and the context. The context can be determined using the context parameters
such as, but not limited to, the user context, the user PLM data, the device context, the
history of voice interactions, and history of sequence of events and so on. From the
history of sequence of events and history of voice command interactions from the user,
the configuring device 204 can extract the meaningful patterns of sequence of events
and the correlation. Using the correlation, the first event, and the successive events
with the context, the configuring device 204 can predict with a confidence value that
the likelihood of user initiating the voice conversation with the user interaction device
202. The confidence value indicates the contextual probability of initiating the voice
conversation with the user interaction device 202. In an embodiment, the configuring
device 204 uses the neural network model or any other machine learning algorithms to
detect the contextual probability.

At step 408, the method includes configuring, by the configuring device 204, the

dynamic wakeup time for switching the user interaction device 202 to the passive
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wakeup state. The configuring device 204 compares the estimated contextual
probability with the pre-defined threshold value. On determining that the estimated
contextual probability is not above the pre-defined threshold value, the configuring
device 204 switches the user interaction device 202 to the sleep state. On determining
that the contextual probability is above the pre-defined threshold, the configuring
device 204 estimates the delta wakeup time duration for switching the user interaction
device 202 to the passive wakeup state. In the passive wakeup state, the user in-
teraction device 202 continues to be active in the background state for the delta
wakeup time duration, listens to the user commands and provides the responses to the
user 208 without any trigger word. The delta wakeup time duration can be configured
based on the contextual probability and the history of user's voice interaction. The
delta wakeup time duration may be directly proportional to the contextual probability.
The delta wakeup time can be estimated dynamically based on the factors like type of
the sequential events received, user context and so on.

The various actions, acts, blocks, steps, or the like in the method and the flow
diagram 400 may be performed in the order presented, in a different order or simul-
taneously. Further, in some embodiments, some of the actions, acts, blocks, steps, or
the like may be omitted, added, modified, skipped, or the like without departing from
the scope of the disclosure.

FIGs. 5a, 5b and 5c illustrate example architectures of the system 200 for configuring
the dynamic wakeup time to activate the user interaction device 202, according to em-
bodiments as disclosed herein.

FIG. 5a illustrates an example architecture of the system 200, wherein the system 200
includes a cloud as the configuring device 204 for activating the user interaction device
202. The cloud 204 can be configured to detect the occurrence of at least one of the
first event and the successive events associated with the at least one device 206 present
in the IoT environment. The at least one of the first event and the successive events can
be detected by continuously collecting and processing the information from the devices
206. Whenever there is a change in state of the at least one device 206, the cloud may
identify the event. Once the occurrence of the at least one of the first event and the
successive events is detected, the cloud 204 estimates the contextual probability of
initiating the conversation by the user 208 with the user interaction device 202. The
contextual probability can be estimated based on the user context, the user PLM data,
the device context and the history of voice interactions and the history of the events.
Based on the contextual probability, the cloud 204 determines the delta wakeup time
duration to activate the user interaction device 202. The cloud 204 further sends the
passive wakeup command to the user interaction device 202 to wake up for the

estimated delta wakeup time duration. Thus, the user interaction device 202 can be
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switched from the sleep state to the active state without receiving the wakeup word
from the user 208.

FIG. 5b illustrates an example architecture of the system 200, wherein the system
200 includes a local device (at least one of a hub, a router and so on) as the configuring
device 204 for activating the user interaction device 202. The local device 204 can be
present locally in the IoT environment and be in communication with the user in-
teraction device 202. The local device 204 detects the occurrence of the events as-
sociated with the devices 206 and accordingly estimates the contextual probability of
initiating the conversation by the user 208. Based on the estimated contextual
probability, the local device 204 configures the delta wakeup time duration. The local
device 204 further sends the passive wakeup command to the user interaction device
202 which in turn wakes up for the estimated duration.

FIG. 5c illustrates an example architecture of the system 200, wherein the system 200
includes the user interaction device 202 and the user interaction device 202 itself
activates based on the contextual probability. The user interaction device 202 itself
analyzes the occurrence of the events associated with the devices 206 and determines
the contextual probability of initiating the conversation by the user 208. Based on the
contextual probability, the user interaction device 202 can estimate the expected
wakeup time and wake itself into the passive wakeup state/passive listening mode.

FIG. 6 is an example flow diagram illustrating a method for contextual probability
based activation of the user interaction device 202, according to embodiments as
disclosed herein. As illustrated in FIG. 6, the configuring device 204 computes the
contextual probability of initiating the conversation by the user 208 with the user in-
teraction device 202. The configuring device 204 computes the contextual probability
on determining the occurrence of the events associated with the devices 206. The con-
figuring device 204 computes the contextual probability based on the context and the
detected events. The context can be determined using the parameters such as, but not
limited to, the user context, the user PLM data, the device context, the history of voice
interactions and so on. The user context includes information about presence of the
user(s) in the IoT environment (for example, providing information about how many
users are watching TV, how many users are present in a car and so on), the location of
the user (for example, the user is at home or office, the user is in a car and so on) and
the activities of the user (for example, opening the door, booking the cab, wakeup from
sleep and so on). The user PLM data includes information about the user's schedule
such as meetings, intersected events, calls, user's voice parameters (tone, pitch,
amplitude, frequency or the like), user's regular activities and corresponding timing in-
formation and so on. The device context can include information about the sensor data

(camera capturing user's intention to talk with the user interaction device 202), the
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status of the devices 206 (TV, mobile, oven, speaker and so on) present in the [oT en-
vironment, and so on.

The configuring device 204 further checks whether the computed contextual
probability is greater than or equal to the pre-defined threshold value. On determining
that the computed contextual probability is lesser than the pre-defined threshold, the
user interaction device 202 continues in the sleep state. On determining that the
contextual probability is greater than or equal to the pre-defined threshold, the con-
figuring device 204 dynamically estimates the delta wakeup time duration based on the
contextual probability and the history of user's voice interactions. Further, the con-
figuring device 204 sends the passive wakeup command indicating the estimated delta
wakeup duration to the user interaction device 202. On receiving the passive wakeup
command from the configuring device 204, the user interaction device 202 wakes up
and continues to be in the wakeup state for the estimated delta wakeup duration. Thus,
the user 208 can interact with the user interaction device 202 without using any trigger
word.

FIG. 7a shows an example environment of a voice assistant device 701. The voice
assistant device 701 may be configured to perform voice recognition, speech synthesis,
and Natural Language Processing (NLP) to provide a service to at least one user 702.
The voice assistant device 701 may implement Artificial Intelligence (Al) to provide
service to at least one user 702. The voice assistant device 701 may be associated with
a trigger to initiate the service to the at least one user 702. When not in use, the voice
assistant device 701 is configured to be operated in sleep-mode and when in use, the
voice assistant device 701 is configured to be operated in wake-up mode. The voice
assistant device 701 may switch from the sleep mode to the wake-up mode, when a
trigger is provided to the voice assistant device 701. In an embodiment, the trigger may
be a particular word associated with the voice assistant device 701. When the at least
one user 702 says the trigger, the voice assistant device 701 is initiated to listen to
request followed by the trigger. Usually, the request is said by the at least one user 702
to the voice assistant device 701. The request may be in form of voice input that is
received by the voice assistant device 701. In an embodiment, the voice assistant
device 701 may be dedicated hardware component, which is registered with an account
of the at least one user 702. In an embodiment, the voice assistant device 701 may be
embedded in user device of the at least one user 702. For example, the voice assistant
device 701 may be embedded in smart phone, smart watch, tablet, laptops and so on of
the at least one user 702. In an embodiment, the voice assistant device 701 may be
embedded in an infotainment system of a vehicle of the at least one user 702. In an em-
bodiment, the voice assistant device may be embedded in an apparatus and is

configured to control the apparatus using voice commands. The apparatus may include,
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but is not limited to, refrigerator, fridge, TV, washing machine, music player, and so
on. The voice assistant device 701 may be any device which receives voice inputs from
the at least one user 702 and provides service based on the voice inputs. In an em-
bodiment, the voice assistant device 701 may be connected with other devices or ap-
plications to provide service to the at least one user 702. For example, if the voice
assistant device 701 is embedded in a vehicle, the voice assistant device 701 may be
connected with music system, navigation system, lighting system and so on of the
vehicle. In case, the at least one user 702 requests the voice assistant device 701 for
navigating to a destination, the voice assistant device 701 may communicate with the
navigation system, to provide service to the at least one user 702. Consider, the voice
assistant device 701 is placed in a home environment. The voice assistant device 701
may be connected with home appliances in the home environment, to control operation
of the home appliances. The home appliances may be controller based on requests
from the at least one user 702. For example, if the at least one user 702 requests to
switch ON AC. The voice assistant device 701 may communicate to control operation
of the AC and switch the AC ON. With further request, the voice assistant device 701
may be configured to control temperature of the AC, as well.

In an embodiment, the voice assistant device 701 may be associated with one or
more output means to provide response to the at least one user 702. In an embodiment,
the one or more output means may include display unit, audio output unit, Light
Emitting Diodes (LEDs) and so on. The response may be provided via visual display
or audio outputs or may be indicated via the LEDs. One or more other means, known
in the art, may be implemented in the voice assistant device 701, for providing
response to the at least one user 702.

Further, the voice assistant device 701 may include a processor 703, I/0O interface
704, a memory 705 and a receiver 706. In some embodiments, the memory 705 may be
communicatively coupled to the processor 703. The memory 7035 stores instructions,
executable by the processor 703, which on execution, may cause the voice assistant
device 701 to provide services to the at least one user 702. In an embodiment, the
memory 705 may include one or more modules 707 and data 708. The one or more
modules 707 may be configured to perform the steps of the present disclosure using the
data 708, to provide the services to the at least one user 702. In an embodiment, each
of the one or more modules 707 may be a hardware unit which may be outside the
memory 705 and coupled with the voice assistant device 701. The voice assistant
device 701 may be implemented in a variety of computing systems, such as a laptop
computer, a desktop computer, a Personal Computer (PC), a notebook, a smartphone, a
tablet, e-book readers, a server, a network server, and the like.

In an embodiment, the voice assistant device 701 may be controlled by a control
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apparatus 709. The control apparatus 709 may be configured to control operation of the
voice assistant device 701 based on at least one voice input received from the at least
one user 702. Further, the control apparatus 709 may be configured to identify intent
associated with the at least one voice input from the at least one user 702. In an em-
bodiment, the intent may convey context or meaning of the at least one voice input
received from the at least one user 702. In an embodiment, the intent associated with
the at least one voice input may be identified by performing Natural-Language Under-
standing (NLU) on the at least one voice input. In an embodiment, conversation
knowledge of previous voice inputs of the voice assistant device 701 may be used to
determine the intent of the received at least one voice input.

Further, the probability of issuance of a subsequent voice input from the at least one
user 702 is determined for the at least one voice input. The probability may be de-
termined based on at least one of the intent, historic data and one or more contextual
factors is determined. The historic data may be associated with the at least one user
702. In an embodiment, the historic data may include past requests of the at least one
user 702 and corresponding response provided by the voice assistant device 701. In an
embodiment, the historic data may include time of request, day of request, location of
request, and other data related to the past requests from the at least one user 702. In an
embodiment, the one or more contextual factors may include at least one of user
related factors, time related factors data and environment related factors. In an em-
bodiment, the user related factors may include daily routines, location, preferences and
so on, related to the at least one user 702. In an embodiment, time related data may
include time of the request, day of the request, if the request is in morning, afternoon
or evening and so on. In an embodiment, the environment related factors include con-
nectivity details and status details of appliances or applications connected with the
voice assistant device 701. One or more other factors, which may be used for de-
termining the probability of issuance of the subsequent voice input may be included in
the one or more contextual factors.

In an embodiment, the probability determination apparatus 710 associated with the
control apparatus 709 and the voice assistant device 701 may be configured to
determine the probability of issuance of the subsequent voice input. For determining
the probability of issuance, the probability determination apparatus 710 may be
configured to d extract one or more keywords from plurality of words in the at least
one voice input. The one or more keywords may be extracted based on intent of the at
least one voice input. In an embodiment, the one or more keywords may be extracted
by assigning weightage to each of the plurality of words of the at least one voice input.
Further, keywords from the plurality of words, with weightage greater than a

predefined weightage value, may be identified to be the one or more keywords.
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In an embodiment, the probability determination apparatus 710 may be configured to
build a conversation knowledge for the at least one voice input, based on the one or
more extracted keywords. In an embodiment, the conversion knowledge may be used
for identifying the intent of subsequent voice inputs to the voice assistant device 701.

Upon extracting the one or more keywords, domain associated with the at least one
voice input may be identified based on the one or more keywords. Further, domain
matching scores are computed for the identified domain with plurality of pre-stored
domains associated with the at least one user 702. The probability determination
apparatus 710 determines the probability of issuance of the subsequent voice input to
the voice assistant device 701, based on the domain matching scores, the one or more
contextual factors and the historic data associated with the at least one user 702.

Upon determining the probability of issuance of the subsequent voice input, the
control apparatus 709 may be configured to compare the probability with a predefined
threshold value. In an embodiment, the predefined threshold value may be determined
by analyzing the historic data, through devices connected to the voice assistance device
701. When the determined probability is greater than the predefined threshold value,
extended wake-up duration of the voice assistant device 701 may be determined.
Further, the duration of the wake-up mode of the voice assistant device 701 may be
extended for the extended wake-up duration, to receive the subsequent voice input
from the at least one user 702. In an embodiment, the extended wake-up duration may
be estimated to be directly proportional to the probability of issuance of the subsequent
voice input. For example, if the determined probability is high, the extended wake-up
duration may be determined to be for a longer duration. Similarly, when the de-
termined probability is low but equal or greater than the predefined threshold value, the
extended wake-up duration may be determined to be for a shorter duration.

In an embodiment, when the probability is determined to be lesser than the
predefined threshold value. The control apparatus 709 may configure the voice
assistant device 701 to be in the sleep mode, until a trigger to operate the voice
assistant device 701 in the wake-up mode is detected.

Further, during the extended wake-up duration, if absence of the subsequent voice
input is detected, the voice assistant device 701 may be configured to be in the sleep-
mode.

In an embodiment, the control apparatus 709 and the probability determination
apparatus 710 may be integral part of the voice assistant device 701 as shown in FIG.
7b. The at least one voice input received by the receiver 706 may be used by the
control apparatus 709 to control the voice assistant device 701, and the probability de-
termination apparatus 710 to determine the probability of issuance of the subsequent

voice input. In an embodiment, the probability determination apparatus 710 may be an
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integral part of the control apparatus 709 (not shown in FIG. 7b). In an embodiment,
the control apparatus 709 and the probability determination apparatus 710 may be a
dedicated server or a cloud-based server which is in communication with the voice
assistant device 701, as shown in FIG. 7c. The voice assistant device 701 may com-
municate with such server via a communication network (not shown in figure). The
communication network includes, but is not limited to, a direct interconnection, a Peer
to Peer (P2P) network, Local Area Network (LAN), Wide Area Network (WAN),
wireless network (e.g., using Wireless Application Protocol), Controller Area Network
(CAN) , the Internet, Wi-Fi, and such. The I/O interface 704 of the voice assistant
device 701 may assist in transmitting and receiving data. Received data may include
the at least one voice input, instructions from the control apparatus 709 and so on.
Transmitted data may include the at least one voice input to the control apparatus 709,
response to the at least one user 702 and so on.

FIG. 8 shows a detailed block diagram of the control apparatus 709 for controlling
the voice assistant device 701. The control apparatus 709 may include a first processor
801, first I/0 interface 802 and a first memory 803. In some embodiments, the first
memory 803 may be communicatively coupled to the first processor 801. The first
memory 803 stores instructions, executable by the first processor 801, which, on
execution, may cause the control apparatus 709 to control the voice assistant device
701. In an embodiment, the first memory 803 may include one or more first modules
804 and first data 805. The one or more first modules 804 be configured to perform the
steps of the present disclosure using the first data 803, to provide control the voice
assistant device 701. In an embodiment, each of the one or more first modules 804 may
be a hardware unit which may be outside the first memory 803 and coupled with the
control apparatus 709. The control apparatus 709 may be implemented in a variety of
computing systems, such as a laptop computer, a desktop computer, a Personal
Computer (PC), a notebook, a smartphone, a tablet, e-book readers, a server, a network
server, and the like.

The first data 805 and the one or more first modules 804 in the first memory 803 of
the control apparatus 709 may be described herein in detail.

In one implementation, the one or more first modules 804 may include, but are not
limited to, an intent identification module 806, a probability of issuance determination
module 807, an extended wake-up duration estimation module 808, mode con-
figuration module 809 and one or more other modules 810, associated with the control
apparatus 709.

In an embodiment, the first data 805 in the first memory 803 may comprise voice
input data 811 (also referred to as at least one voice input 811), intent data 8§12 (also

referred to as intent 812), probability data 813 (also referred to as probability of
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issuance 813), historic data 814, contextual factors 815 (also referred to as one or more
contextual factors 815), extended wake-up duration data 816 (also referred to extended
wake- up duration 816), mode configuration data 817, predefined threshold value 8§18
and other data 819 associated with the control apparatus 709.

In an embodiment, the first data 805 in the first memory 803 may be processed by
the one or more first modules 804 of the control apparatus 709. In an embodiment, the
one or more first modules 804 may be implemented as dedicated units and when im-
plemented in such a manner, said modules may be configured with the functionality
defined in the present disclosure to result in a novel hardware. As used herein, the term
module may refer to an Application Specific Integrated Circuit (ASIC), an electronic
circuit, a Field-Programmable Gate Arrays (FPGA), Programmable System-on-Chip
(PSoC), a combinational logic circuit, and/or other suitable components that provide
the described functionality.

The control apparatus 709 may be configured to control the operation of the voice
assistant device 701 based on at least one voice input 811 received by the voice
assistant device 701. The at least one voice input 811 may be processed by the control
apparatus 709 to control the voice assistant device 701. In an embodiment, each of
voice inputs provided to the voice assistant device 701 may be dynamically provided
to the control apparatus 709, to dynamically control the voice assistant device 701.

Upon receiving the at least one voice input 811, the intent identification module 806
of the control apparatus 709 may be configured to identify the intent 812 of the at least
one voice input 811. In an embodiment, the intent 812 of the at least one voice input
811 may be identified by performing voice recognition, voice synthesis, NLU on the at
least one voice input 811. In an embodiment, the conversation knowledge of previous
voice inputs of the voice assistant device 701 may be used to determine the intent 812
of the received at least one voice input 811. One or more other processing techniques,
known to a person skilled in the art, may be implemented in the intent identification
module 806 to identify the intent 812 of the at least one voice input 811.

Further, the probability of issuance reception module 807 may be configured to
receive the probability of issuance 813 of a subsequent voice input from the probability
determination apparatus 710. In an embodiment, the probability determination
apparatus 710 may be one of the other modules 810 of the control apparatus 709. In an
embodiment, the probability determination apparatus 710 may be connected with the
control apparatus 709 via a communication network. The probability determination
apparatus 710 may determine the probability of issuance 813 and the probability of
issuance reception module 807 may be configured to communicate with the probability
determination apparatus 710 to receive the determined probability of issuance §13.

FIG. 9 shows a detailed block diagram of the probability determination apparatus
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710 for determining the probability of issuance 813.

The probability determination apparatus 710 may include a second processor 901,
second /0O interface 902 and a second memory 903. In some embodiments, the second
memory 903 may be communicatively coupled to the second processor 901. The
second memory 903 stores instructions, executable by the second processor 901,
which, on execution, may cause the probability determination apparatus 710 to
determine the probability of issuance 813. In an embodiment, the second memory 903
may include one or more second modules 904 and second data 905. The one or more
second modules 904 may be configured to perform the steps of the present disclosure
using the second data 905, to determine the probability 813. In an embodiment, each of
the one or more second modules 904 may be a hardware unit which may be outside the
second memory 903 and coupled with the probability determination apparatus 710.
The probability determination apparatus 710 may be implemented in a variety of
computing systems, such as a laptop computer, a desktop computer, a Personal
Computer (PC), a notebook, a smartphone, a tablet, e- book readers, a server, a
network server, and the like.

The second data 905 and the one or more second modules 904 in the second memory
903 of the probability determination apparatus 710 may be described herein in detail.

In one implementation, the one or more second modules 904 may include, but are not
limited to, keyword extraction module 906, a domain identification module 907,
domain matching score computation module 908, probability determination module
909 and one or more other modules 910, associated with the probability determination
apparatus 710.

In an embodiment, the second data 905 in the second memory 903 may comprise
voice input data 911 (also referred to as at least one voice input 911), keyword data
912 (also referred to as one or more keywords 912), domain data 913 (also referred to
as domain 913), domain matching score data 914 (also referred to as domain matching
scores 914), probability data 915 (also referred to probability of issuance 915), and
other data 916 associated with the probability determination apparatus 710. In an em-
bodiment, the voice input data 811 in the first memory 803 of the control apparatus
709 may be same as the voice input data 911 in the second memory 903 of the
probability determination apparatus 710. In an embodiment, the probability data 8§14 in
the first memory 803 of the control apparatus 709 may be same as the probability data
915 in the second memory 903 of the probability determination apparatus 710.

In an embodiment, the second data 905 in the second memory 903 may be processed
by the one or more second modules 904 of the probability determination apparatus
710. In an embodiment, the one or more second modules 904 may be implemented as

dedicated units and when implemented in such a manner, said modules may be
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configured with the functionality defined in the present disclosure to result in a novel
hardware. As used herein, the term module may refer to an Application Specific In-
tegrated Circuit (ASIC), an electronic circuit, a Field-Programmable Gate Arrays
(FPGA), Programmable System-on-Chip (PSoC), a combinational logic circuit, and/or
other suitable components that provide the described functionality.

The keyword extraction module 906 may be configured to extract the one or more
keywords 912 from plurality of words in the at least one voice input 911. In an em-
bodiment, the keyword extraction module 906 may be configured to identify the
plurality of words in the at least one voice input 911. Once the plurality of words are
identified, each of the plurality of words are assigned weights. In an embodiment, each
of the plurality of words are assigned weights based on the intent 812 of the at least
one voice input 911. For example, words which are in closer relation with the intent
812 of the at least one voice input 911 may be assigned with higher weights and words
which are least related to the intent 812 may be assigned with lower weights. Further,
the keyword extraction module 906 may be configured to identify words with
weightage greater than a predefined weightage value, to be the one or more keywords
912 of the at least one voice input 911. Such one or more keywords 912 represent the
at least one voice input 911. The domain identification module 907 may be configured
to use the one or more keywords 912 to identify the domain 913 associated with the at
least one voice input 911. In an embodiment, the probability determination apparatus
710 may be associated with a repository which include plurality of pre-stored domains
related to the voice assistant device 701. In an embodiment, the plurality of pre-stored
domains may be identified and stored in the repository based on previous voice inputs
or requests from the at least one user 702. In an embodiment, the plurality of pre-stored
domains may include entertainment, news, sports, music, appliance configurations and
so on. Further, each of the plurality of pre-stored domains may be associated with cor-
responding keywords. Upon extracting the one or more keywords 912 from the at least
one voice input 911, the one or more keywords 912 may be matched with keywords of
the plurality of pre-stored domains. By such matching, the domain 913 associated with
the at least one voice input 911 may be identified by the domain identification module
907.

Further, the domain matching score computation module 908 may be configured to
compute domain matching scores 914 for the identified domain 913. In an em-
bodiment, the domain matching scores 914 may be computed for the domain 913 with
each of the plurality of pre-stored domains. Further, based on the domain matching
scores 914, the probability determination module 909 of the probability determination
apparatus 710, may be configured to determine the probability of issuance 915 of the

subsequent voice input to the voice assistant device 701. Further, for determining the
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probability 915, the one or more contextual factors 815 and the historic data 814 are
also considered along with the domain matching scores 914. In an embodiment, the
historic data 814 may include past requests of the at least one user 702 and corre-
sponding response provided by the voice assistant device 701. In an embodiment, the
historic data 814 may include time of request, day of request, location of request, and
other data related the past requests from the at least one user 702. In an embodiment,
the one or more contextual factors 815 include at least one of user related factors, time
related factors data and environment related factors. For example, upon waking-up,
consider the at least one user 702has a habit to the trigger the voice assistant device
701 and give commands to retrieve information related to weather, news and traffic. In
that case, upon receiving initial command from the at least one user 702 in morning,
the probability of issuance 915 of subsequent voice input may be determined to be
high. Similarly, consider the at least one user 702 is asking questions related to a single
domain continuously. Since, there is possibility that the at least one user 702 may ask
further questions related to the single domain, the probability 915 may be determined
to be high. Further, consider the user commands to switch on TV and then engages in a
phone call. In such case, the probability 915 may be determined to be low, since pos-
sibility of receiving further commands from the at least one user 702 is low.

In an embodiment, other modules 911 of the probability determination apparatus 710
may include conversation knowledge building module which is configured to build the
conversation knowledge for the at least one voice input 911, based on the one or more
extracted keywords 913. Such conversation knowledge may be built for each con-
versation of the at least one user 702 with the voice assistant device 701. In an em-
bodiment, the conversation knowledge may be stored in the repository.

In an embodiment, the intent identification module 806 may be configured to use the
conversation knowledge of previous conversations of the at least one user 702, to
identify the intent 812 of the at least one voice input 811.

The probability of issuance 915 is determined by the probability determination
apparatus 710 and provided to the control apparatus 709. Based on the probability 813,
the extended wake-up duration estimation module 808 may be configured to determine
the extended wake-up duration 8167 for the voice assistant device 701. Initially, the
probability 813 is compared with the predefined threshold value 818. In case, the de-
termined probability 813 is greater than the predefined threshold value 818, extended
wake-up duration 816 of the voice assistant device 701 may be determined. Further,
the duration of the wake-up mode of the voice assistant device 701 may be extended
for the extended wake-up duration 816, to receive the subsequent voice input from the
at least one user 702. In an embodiment, the predefined threshold value 818 may be

determined by analyzing the historic data 8§14, through devices connected to the voice
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assistant device 701. For example, if the at least one user 702 frequently indulges in
deep conversations with the voice assistant device 701, the predefined threshold value
818 may be selected to be of a lower value. In case, even with lesser value of the
probability 813, the extended wake-up duration 816 may be determined. Similarly,
consider the at least one user 702 mainly uses the voice assistant device 701 to control
the home appliances and less for retrieving news updates. When the intent 812 is
related to news updates, the predefined threshold value 818 may be set to higher value,
since higher probability is required to extend the wake-up duration.

In an embodiment, the extended wake-up duration 816 may be estimated to be
directly proportional to the probability of issuance 813 of the subsequent voice input.
For example, if the determined probability 813 is high, the extended wake-up duration
816 may be determined to be for a longer duration. Similarly, when the determined
probability 813 is low but equal or greater than the predefined threshold value 818.
The extended wake-up duration 816 may be determined to be for a shorter duration.

Further, upon determining the extended wake-up duration 816, the mode con-
figuration module 809 may configure the voice assistant device 701 to operate in the
wake-up mode for the extended wake-up duration §16. In an embodiment, when the
probability 813 is determined to be lesser than the predefined threshold value 818, the
mode configuration module 809 may configure the voice assistant device 701 to be
operated in the sleep-mode, until a trigger to operate in the wake-up mode is detected.
Further, during the extended wake-up duration 816, if absence of the subsequent voice
input is detected, the mode configuration module 809 may configure the voice assistant
device 701 to be operated in the sleep-mode. Mode at which the voice assistant device
701 is to be operated is stored as the mode configuration data 8§17. The mode con-
figuration data 817 may be one of the sleep mode and the wake-up mode.

The other data 820 and 917 may store data, including temporary data and temporary
files, generated by modules for performing the various functions of the control
apparatus 709 and the probability determination apparatus 710. The one or more first
modules 804 and the one or more second modules 904 may also include other modules
811 and 911, respectively, to perform various miscellaneous functionalities of the
control apparatus 709 and the probability determination apparatus 710. It will be ap-
preciated that such modules may be represented as a single module or a combination of
different modules.

FIGs. 10a-10b illustrates an example schematic diagram for controlling the voice
assistant device 701. Consider user 1001 is associated with a voice assistant device
1002. The voice assistant device 1002 may be controlled by the control apparatus 1003
using a probability determination apparatus 1004.

Initially, the voice assistant device 1002 may be operated in the sleep mode. When a
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trigger and a first command is received from the user 1001, the voice assistant device
1002 may be operated in a wake-up mode. The control apparatus 1003 receives the
first command which is provided to determine the probability of issuance by the
probability determination apparatus 1004. When the probability is greater than the
predefined threshold value, the extended wake-up duration T1 with respect to the first
command is determined. Along with response to the first command, the wake-up mode
of the voice assistant device 1002 is extended to the extended wake-up duration T1.
Some of use cases in association with controlling the voice assistant device 1002 is
described below.

Consider an example embodiment as illustrated in FIG. 11a. Consider user 1101 has
a habit of requesting news updates from a voice assistant device 1102 at mornings. The
user 1101 initiates service of the voice assistant device 1102 by providing voice input
as "(TRIGGER WORD), GOOD MORNING". The voice input is received by the
voice assistant device 1102 and provided to the control unit 1103 including the
probability determination apparatus (not shown in the example embodiments). Since
historic data includes to request further requests from the user 1102, probability of
issuance of subsequent voice inputs may be determined to be higher. Hence, the
extended wake up duration may be determined to be for a longer duration. For
example, in such cases, the extended wake-up duration may be 60 seconds. Using
Natural Language Generation (NLG), the response to the voice input may be provided
as "GOOD MORINING, HAVE A NICE DAY". Along with the response, the wake-
up duration may also be extended to 60 seconds. As predicted, the user 1101 may
provide subsequent voice input as "READ NEWS UPDATES". The voice input is
received by the voice assistant device 1102 and provided to the control apparatus 1103.
Since historic data of the user 1101 indicates that the user 1101 usually requests for
only news updates at mornings, and also that the news updates are already provided to
the user 1101, the probability may be low. Accordingly, the extended wake-up
duration may be for shorter duration. For example, the extended wake-up duration in
relation to subsequent voice input may be 20 seconds. Using NLG, the response to the
voice input may be provided as "HERE IS THE NEWS UPDATE......... ". Along with
the response, the wake-up duration may also be extended to 20 seconds. If no voice
inputs are received within said 20 seconds, the voice assistant device 1102 may be
configured to be in the sleep mode.

Consider an example embodiment as illustrated in FIG. 11B. Consider user has a
habit of controlling home appliances as soon as he enters home from office in evening.
The user 1101 initiates service of the voice assistant device 1102 by providing voice
input "(TRIGGER WORD), TURN ON THE LIGHTS". The voice input is received by

the voice assistant device 1102 and provided to the control apparatus 1103 and historic
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data includes to request further requests, probability of issuance of subsequent voice
inputs may be determined to be higher and also, the extended wake up duration may be
determined to be for a longer duration. For example, in such cases, the extended wake-
up duration may be 60 seconds. The voice assistant device 1102 may turn ON the
lights and using NLG, the response to the voice input may be provided as "WELOME
BACK HOME, I TURNED THE LIGHTS ON". Along with the response, the wake-up
duration may also be extended to 60 seconds. As predicted, the user 1101 provides
subsequent voice input as "TURN ON AC AND SET TEMPERATURE TO 20". The
voice input is received by the voice assistant device 1102 and provided to the control
apparatus 1103. Since historic data of the user 1101 indicates that several home ap-
pliances are controlled at evening, the probability may be high. Accordingly, the
extended wake-up duration may be for longer duration but shorter than previous wake-
up duration. For example, the extended wake-up duration in relation to subsequent
voice input may be 40 seconds. The voice assistant device 1102 may turn AC ON and
set temperature to 20. Further, using NLG, the response to the voice input may be
provided as "AC IS ON WITH TEMEPERATURE SET TO 20". Along with the
response, the wake-up duration may also be extended to 40 seconds and further voice
inputs from the user 1101 is awaited in span of 40 seconds. If no voice inputs are
received within said 40 seconds, the voice assistant device 1102 may be configured to
be in the sleep mode.

Consider an example embodiment as illustrated in FIG. 11C where the user 1101 is
in deep conversation with the voice assistant device 1102. Deep conversation may
include several questions, related to a single context, from the user 1101. The user
1101 initiates service of the voice assistant device 1102 by providing voice input
"(TRIGGER WORD), WHO IS DONALD TRUMP". The voice input is received by
the voice assistant device 1102 and provided to the control apparatus 1103. The voice
input may be of new context with respect past requests to the user and hence, the de-
termined probability may be of lower value. However if the user 1101 has previously
indulged in deep conversations with the voice assistant devices 1102, the probability
may be greater than the predefined threshold value. Therefore, the extended wake-up
duration may be for shorter period of time. For example, in such cases, the extended
wake-up duration may be 20 seconds. The voice assistant device 1102 may use NLG
and provide the response to the voice input as "DONALD TRUMP IS 45TH AND
CURRENT PRESIDENT OF THE UNITED STATES". Along with the response, the
wake-up duration may also be extended to 20 seconds. The user 1101 provides
subsequent voice input as "HOW OLD IS HE?" within 20 seconds duration. The voice
input is received by the voice assistant device 1102 and provided to the control

apparatus 1103. Since the subsequent voice input is related to previous voice input, the
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probability of receiving subsequent voice input may be determined to be high. Ac-
cordingly, the extended wake-up duration may be for longer duration than the previous
wake-up mode duration. For example, the extended wake-up duration in relation to the
subsequent voice input may be 40 seconds. Using NLG, the response to the voice input
may be provided as "HE IS BORN IN 1946 AND HE IS 72 YEARS OLD". Along
with the response, the wake-up duration may also be extended to 40 seconds and
further voice inputs from the user 1101 is awaited in span of 40 seconds. If no voice
inputs are received within said 40 seconds, the voice assistant device 1102 may be
configured to be in the sleep mode. The user 1101 provides subsequent voice input as
"HHO WAS THE PRESIDENT EARLIER TO HIM?" within 40 seconds duration.
The voice input is received by the voice assistant device 1102 and provided to the
control apparatus 1103. Again, since the subsequent voice input is related to previous
voice inputs, the probability of receiving subsequent voice input may be determined to
be high. Accordingly, the extended wake-up duration may be for longer duration than
the previous wake-up mode durations. For example, the extended wake-up duration in
relation to the subsequent voice input may be 60 seconds. Using NLG, the response to
the voice input may be provided as "BARACK OBAMA WAS PRESIDENT
EARLIER TO DONALD TRUMP". Along with the response, the wake-up duration
may also be extended to 60 seconds and further voice inputs from the user 1101 is
awaited in span of 60 seconds. If no voice inputs are received within said 60 seconds,
the voice assistant device 1102 may be configured to be in the sleep mode.

Referring back to FIGs. 10a-10b, consider the user 1001 is indulged in continuous
speech and provides a second command during the extended wake-up duration T1, in
that case the continuous speech along with the second command is received by the
voice assistant device 1002 and provided to the control apparatus 1003 and the
probability determination apparatus 1004. When the probability determined for the
second command is greater than the predefined threshold value, the extended wake-up
duration T2 with respect to the second command is determined. Along with response to
the second command, the wake-up mode of the voice assistant device 1002 is extended
to the extended wake-up duration T2. Consider, further the user 1001 is indulged only
in continuous speech without any command to the voice assistant device 1102. The
continuous speech in the extended wake-up duration T2 is received. Based on the
intent of the continuous speech, the probability with respect to the continuous speech
may be determined. If the continuous speech is related to context of previous
command, the probability may be higher than the predefined threshold value. If the
continuous speech is not related to context of previous command, the probability may
be lesser than the predefined threshold value. Consider the probability is greater than
the predefined threshold value, the extended wake-up duration T3 with respect to the
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second command is determined. The wake-up mode of the voice 10 assistant device
1102 is extended to the extended wake-up duration T3.

Consider an example embodiment as illustrated in FIG. 11d where the user 1101
initiates service of the voice assistant device 1102 by providing voice input
"(TRIGGER WORD), ANY NOTIFICTION FOR ME". The voice input is received by
the voice assistant device 1102 and provided to the control apparatus 1103. The voice
input may be associated with onetime request and hence, the determined probability
may be of lower value. Therefore, the extended wake-up duration may be for shorter
period of time. For example, in such cases, the extended wake-up duration may be 20
seconds. The voice assistant device 1102 may use NLG and provide the response to the
voice input as "YOU HAVE GOT MESSAGE FROM ANNA SAYING, "LET'S GO
FOR DINNER TONIGHT". Along with the response, the wake-up duration may also
be extended to 20 seconds. The user 1101 provides subsequent voice input as a
continuous speech as "SEND HER A MESSAGING SAYING, "I AM SORRY, I
HAVE AN OFFICIAL DINNER MEETING SCHEDULED FOR TONIGHT. 1
WOULD BOT BE ABLE TO MAKE IT FOR TONIGHT. HOW ABOUT
TOMMOROW?". The voice input is a continuous speech lasts for more than 20
seconds. Also, since the subsequent voice input is related to previous voice input, the
probability of receiving subsequent voice input may be determined to be high. Ac-
cordingly, the extended wake-up duration may be for longer duration than the previous
wake-up mode duration. For example, the extended wake-up duration in relation to the
subsequent voice input may be 60 seconds. However, if the voice input is still received
from the user 1101, the control apparatus 1103 may be configured to further extend the
wake-up mode duration of the voice assistant device 1102. Process of extending the
wake-up mode duration may continue until the voice inputs is completed received and
there is not voice input for predefined duration of time. For example, initially, the
wake-up duration was extended to 60 seconds and further extended to 20 seconds.
Upon completion of the extended wake-up duration, using NLG, the response to the
voice input may be provided as "OK, I SENT THE MESSAGE". The voice assistant
device 1102 may be configured to be in the sleep mode upon sending the response.

Consider an example embodiment as illustrated in FIG. 11e where first user 1101.1
and second user 1101.2 are indulged in a conversation. The first user 1101.1 may
converse with the second user 1101.2 saying "DO YOU WANT TO GO TO A
MOVIE". The second user 1101.2 may reply saying "SURE WHICH ONE DO YOU
WANT TO WATCH". Since, none of the first user 1101.1 and the second user 1101.2
have said trigger word, the voice assistant device 1102 may still be the sleep-mode.
Further, the first user 1101.1 initiates service of the voice assistant device 1102 by
saying "(TRIGGER WORD), WHICH ENGLISH ARE RUNNING IN THEATRES
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NOW". The voice input is received by the voice assistant device 1102 and provided to
the control apparatus 1103. The probability of the voice input may be determined to be
greater than the predefined threshold value and the extended wake-up duration may be
determined to be 30 seconds. The voice assistant device 1102 may use NLG and
provide the response to the voice input as "SOME OF ENGLISH MOVIES
RUNNING IN THEATRE NOW ARE AVENGERS:ENDGAME, CAPTIAN
MARVEL, DETECTIVE RIKACHU, ALLADIN, GODZILLA". Along with the
response, the wake-up duration may also be extended to 30 seconds. Upon hearing to
the response, the first user 1101.1 indulges in a conversation with the second user
1101.2 saying, "WHICH ONE DO YOU WANT TO WACTH". The second user
1101.2 may reply to the first user 1101.1 saying, "I AM OK WITH ANY MOVIE".
For which, the first user 1101.1 replies saying, "OK THEN, WE SHALL GO TO
AVENGERS:ENDGAME". During the conversation between the first user 1101.1 and
the second user 1101.2, the voice assistant device 1102 may be configured to receive
voice inputs from the first user 1101.1 and the second user 1101.2 and provide the
voice inputs to the control apparatus 1103. During the conversation, since each of the
voice inputs are relevant to initial request from the first user 1101.1, the control
apparatus 1103 the probability to be greater than the predefined threshold value. Also,
the wake-up duration of the voice assistant device 1102 may be increased until further
request is received to the voice assistant device 1102. For example, as shown in the
figure, the wake-up mode may be extended, initially, to 20 seconds, further to 20
seconds and 40 seconds. When the first user 1101.1 says "BOOK TICKETS TO
AVENGERS"ENDGAME FOR 6:30PM SHOW". the voice assistant device 1102 may
detect the voice input to be a request and accordingly respond. The voice assistant
device 1102 may book tickets and using NLG, may response, saying, "YOUR
TICKETS ARE BOOKED FOR AVENGERS:ENDGAME FOR 6:30PM SHOW".
Since the task is completed, the voice assistant device 1102 may be configured to be in
the sleep mode upon sending the response.

Referring back to FIGs. 10a-10b, consider the user 1001 is indulged in continuous
speech and provides a third command during the extended wake-up duration T1. In
that case, the continuous speech along with the second command is received by the
voice assistant device 1002 and provided to the control apparatus 1003 and the
probability determination apparatus 1004. When the probability determined for the
second command is lesser than the predefined threshold value, the extended wake-up
duration may be determined to be zero. Along with response to the second command,
the voice assistant device 1002 may be configured to operate in the sleep-mode.

Consider an example embodiment as illustrated in FIG. 11f. Consider the user 1101

has a habit of playing music using the voice assistant device 1102 in a vehicle, as soon
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as he gets into the vehicle. The user 1101 initiates service of the voice assistant device
1102 by providing voice input "(TRIGGER WORD), NAVIGATE TO AIRPORT".
The voice input is received by the voice assistant device 1102 and provided to the
control apparatus 1103. Since, request for music is still not received, the probability of
issuance of subsequent voice inputs may be determined to be higher and also, the
extended wake up duration may be determined to be for a longer duration. For
example, in such cases, the extended wake-up duration may be 60 seconds. The voice
assistant device 1102 may provide navigation to the airport and using NLG, the
response to the voice input may be provided as "OK, I STARTED NAVIGATION TO
BENGALURU INTERNNATIONAL AIRPORT". Along with the response, the wake-
up duration may also be extended to 60 seconds. As predicted, the user 1101 provides
subsequent voice input as "PLAY SOME MUSIC". The voice input is received by the
voice assistant device 1102 and provided to the control apparatus 1103. Since the
expected request is already received, the probability may be determined to be lesser
than the predefined threshold value. Hence, the extended wake-up duration may be de-
termined to be zero. Using the NLG, the response may be provided as "OK, PLAYING
LATEST BOLLYWOOD MUSIC". Also, the voice assistant device 1102 may be
configured to be in the sleep mode.

FIG. 12a illustrates a flowchart showing an example method 1200 of the voice
assistant device 701.

At block 1201, the voice assistant device 701 may be configured to receive the at
least one voice input from at least one user 702 during the wake-up mode of the voice
assistance device. In an embodiment, the at least one voice input may be dynamically
received from the voice assistant device 701.

At block 1202, the voice assistant device 701 may be configured to identify intent as-
sociated with the at least one voice input from the at least one user 702. In an em-
bodiment, conversation knowledge of previous voice inputs from the at least one user
702 may be used to identify the intent.

At block 1203, the voice assistant device 701 determines the probability of issuance
of subsequent voice inputs. The probability of issuance of the subsequent voice input
may be determined based on the intent, the historic data and the one or more contextual
factors. FIG. 12b illustrates a flowchart showing an example method 1203 for de-
termining the probability of issuance of the subsequent voice input, in accordance with
some embodiments of present disclosure.

At block 1206, the voice assistant device 701 may be configured to extract one or
more keywords from the plurality of words in the at least one voice input, based on the
intent of the voice input. For extracting the one or more keywords, weightage is

assigned to each of the plurality of words of the at least one voice input. Further,
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keywords in the plurality of words with weightage greater than a predefined weightage
value are identified to be the one or more keywords.

At block 1207, the voice assistant device 701 may be configured to identify the
domain associated with the at least one voice input based on the one or more
keywords. One or more techniques, known to a person skilled in the art, may be im-
plemented to identify the domain.

At block 1208, the voice assistant device 701 may be configured to compute the
domain matching scores for the identified domain with the plurality of pre-stored
domains associated with the at least one user 702. In an embodiment, the plurality of
pre-stored domains may be identified based on previous voice inputs from the at least
one user 702.

At block 1209, the voice assistant device 701 may be configured to determine the
probability of issuance of the subsequent voice input to the voice assistant device 701,
based on the domain matching scores, the one or more contextual factors and the
historic data associated with the at least one user 702.

Referring back to FIG. 12a, at block 1204, when the probability is greater than a
predefined threshold value, the voice assistant device 701 may be configured to
estimate the extended wake-up duration of the voice assistant device. In an em-
bodiment, when the probability is lesser than the predefined threshold value, the
extended wake-up duration may be determined to be zero.

At block 1205, the voice assistant device 701 may be configured to extend duration
of the wake-up mode of the voice assistant device 701 for the extended wake-up
duration to receive the subsequent voice input from the at least one user 702. When the
probability is lesser than the predefined threshold value determining, the voice
assistant device 701 may be configured to be in sleep-mode until a trigger to operate in
the wake-up mode is detected.

Methods illustrated in FIGs. 12a-12b may include one or more blocks for executing
processes in at least one of the voice assistant device 701, the control apparatus 709
and the probability determination apparatus 710. The methods illustrated in FIGs. 12a
and 12b may be described in the general context of computer executable instructions.
Generally, computer executable instructions can include routines, programs, objects,
components, data structures, procedures, modules, and functions, which perform
particular functions or implement particular abstract data types.

The order in which the methods illustrated in FIGs. 12a-12b are described may not
intended to be construed as a limitation, and any number of the described method
blocks can be combined in any order to implement the method. Additionally, in-
dividual blocks may be deleted from the methods without departing from the scope of

the subject matter described herein. Furthermore, the method can be implemented in
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any suitable hardware, software, firmware, or combination thereof.

FIG. 13 illustrates a block diagram of an example computer system 1300 for im-
plementing embodiments consistent with the present disclosure. In an embodiment, the
computer system 1300 is used to implement at least one of the voice assistant device
1301, the control apparatus 1309 and the probability determination apparatus 1310.
The computer system 1300 may include a central processing unit ("CPU" or
"processor") 1302. The processor 1302 may include at least one data processor for
executing processes in Virtual Storage Area Network. The processor 1302 may include
specialized processing units such as, integrated system (bus) controllers, memory
management control units, floating point units, graphics processing units, digital signal
processing units, etc.

The processor 1302 may be disposed in communication with one or more input/
output (I/0) devices 1309 and 1310 via I/O interface 1301. The I/O interface 1301 may
employ communication protocols/methods such as, without limitation, audio, analog,
digital, monaural, RCA, stereo, IEEE-1394, serial bus, universal serial bus (USB),
infrared, PS/2, BNC, coaxial, component, composite, digital visual interface (DVI),
high-definition multimedia interface (HDMI), RF antennas, S-Video, VGA, IEEE
802.n /b/g/n/x, Bluetooth, cellular (e.g., code-division multiple access (CDMA), high-
speed packet access (HSPA+), global system for mobile communications (GSM), long-
term evolution (LTE), WiMax, or the like), etc.

Using the 1/0 interface 1301, the computer system 1300 may communicate with one
or more I/0O devices 1309 and 1310. For example, the input devices 1309 may be an
antenna, keyboard, mouse, joystick, (infrared) remote control, camera, card reader, fax
machine, dongle, biometric reader, microphone, touch screen, touchpad, trackball,
stylus, scanner, storage device, transceiver, video device/source, etc. The output
devices 1310 may be a printer, fax machine, video display (e.g., cathode ray tube
(CRT), liquid crystal display (LCD), light-emitting diode (LED), plasma, Plasma
Display Panel (PDP), Organic light-emitting diode display (OLED) or the like), audio
speaker, etc.

In some embodiments, the computer system 1300 may consist of at least one of the
voice assistant device 1301, the control apparatus 1309 and the probability deter-
mination apparatus 1310. The processor 1302 may be disposed in communication with
the communication network 1311 via a network interface 1303. The network interface
1303 may communicate with the communication network 1311. The network interface
1303 may employ connection protocols including, without limitation, direct connect,
Ethernet (e.g., twisted pair 10/100/1000 Base T), transmission control protocol/internet
protocol (TCP/IP), token ring, IEEE 802.11a/b/g/n/x, etc. The communication network

1311 may include, without limitation, a direct interconnection, local area network
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(LAN), wide area network (WAN), wireless network (e.g., using Wireless Application
Protocol), the Internet, etc. Using the network interface 1303 and the communication
network 1311, the computer system 1300 may communicate with the user 1312 for
providing service to the user 1312. The network interface 1303 may employ
connection protocols include, but not limited to, direct connect, Ethernet (e.g., twisted
pair 10/100/1000 Base T), transmission control protocol/internet protocol (TCP/IP),
token ring, IEEE 802.11a/b/g/n/x, etc.

The communication network 1311 includes, but is not limited to, a direct inter-
connection, an e-commerce network, a peer to peer (P2P) network, local area network
(LAN), wide area network (WAN), wireless network (e.g., using Wireless Application
Protocol), the Internet, Wi-Fi, 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 protocols, for example, Hypertext
Transfer Protocol (HTTP), Transmission Control Protocol/Internet Protocol (TCP/IP),
Wireless Application Protocol (WAP), etc., 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, etc.

In some embodiments, the processor 1302 may be disposed in communication with a
memory 1305 (e.g., RAM, ROM, etc. not shown in FIG. 13) via a storage interface
1304. The storage interface 1304 may connect to memory 1305 including, without
limitation, memory drives, removable disc drives, etc., employing connection protocols
such as, serial advanced technology attachment (SATA), Integrated Drive Electronics
(IDE), IEEE-1394, Universal Serial Bus (USB), fiber channel, Small Computer
Systems Interface (SCSI), etc. The memory drives may further include a drum,
magnetic disc drive, magneto-optical drive, optical drive, Redundant Array of In-
dependent Discs (RAID), solid-state memory devices, solid-state drives, etc.

The memory 1305 may store a collection of program or database components,
including, without limitation, user interface 1306, an operating system 1307, web
browser 1308 etc. In some embodiments, computer system 1300 may store user/
application data 1306, such as, the data, variables, records, etc., as described in this
disclosure. Such databases may be implemented as fault-tolerant, relational, scalable,
secure databases such as Oracle ® or Sybase ®.

The operating system 1307 may facilitate resource management and operation of the
computer system 1300. Examples of operating systems include, without limitation,
APPLE MACINTOSH® OS X, UNIX®, UNIX-like system distributions (E.G.,
BERKELEY SOFTWARE DISTRIBUTIONTM (BSD), FREEBSDTM, NETBSDTM,
OPENBSDTM, etc.), LINUX DISTRIBUTIONSTM (E.G., RED HATTM,
UBUNTUTM, KUBUNTUTM, etc.), IBMTM OS/2, MICROSOFTTM
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WINDOWSTM (XPTM, VISTATM/7/8, 10 etc.), APPLE® IOSTM, GOOGLE®
ANDROIDTM, BLACKBERRY® OS, or the like.

In some embodiments, the computer system 1300 may implement a web browser
1308 stored program component. The web browser 1308 may be a hypertext viewing
application, such as Microsoft Internet Explorer, Google Chrome, Mozilla Firefox,
Apple Safari, etc. Secure web browsing may be provided using Secure Hypertext
Transport Protocol (HTTPS), Secure Sockets Layer (SSL), Transport Layer Security
(TLS), etc. Web browsers 1108 may utilize facilities such as AJAX, DHTML, Adobe
Flash, JavaScript, Java, Application Programming Interfaces (APIs), etc. In some em-
bodiments, the computer system 1300 may implement a mail server stored program
component. The mail server may be an Internet mail server such as Microsoft
Exchange, or the like. The mail server may utilize facilities such as ASP, ActiveX,
ANSI C++/C#, Microsoft .NET, CGI scripts, Java, JavaScript, PERL, PHP, Python,
WebObjects, etc. The mail server may utilize communication protocols such as
Internet Message Access Protocol (IMAP), Messaging Application Programming
Interface (MAPI), Microsoft Exchange, Post Office Protocol (POP), Simple Mail
Transfer Protocol (SMTP), or the like. In some embodiments, the computer system
1300 may implement a mail client stored program component. The mail client may be
a mail viewing application, such as Apple Mail, Microsoft Entourage, Microsoft
Outlook, Mozilla Thunderbird, etc.

An embodiment of the present disclosure is configured to provide best user ex-
perience by dynamically determining extension duration of wake-up mode of voice as-
sistance device.

An embodiment of the present disclosure provides accurate probability of issuance of
subsequent voice inputs, by considering intent of voice inputs, historic data and
contextual factors associated with user.

The illustrated operations of FIGs. 12a-12b show certain events occurring in a certain
order. In alternative embodiments, certain operations may be performed in a different
order, modified, or removed. Moreover, steps may be added to the above described
logic and still conform to the described embodiments. Further, operations described
herein may occur sequentially or certain operations may be processed in parallel. Yet
further, operations may be performed by a single processing unit or by distributed
processing units.

FIG. 14 depicts an example scenario, wherein contextual probability based dynamic
wakeup time can be configured to activate the user interaction device 202, according to
embodiments as disclosed herein. As illustrated in FIG. 14, the configuring device 204
estimates the dynamic wakeup time/passive wakeup time for activating the user in-

teraction device 202 in the passive wakeup state. The passive wakeup time can be
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estimated based on the occurrence of the events with the devices 206 and the context
parameters. The passive wakeup time may be directly proportional to the probability of
user initiating the conversation with the user interaction device 202. In an example
herein, the estimated passive wakeup time may be 15 seconds. For 15 seconds, the user
interaction device 202 can be awake by entering into the passive wakeup state. During
the passive wakeup state, the user interaction device 202 recognizes the queries (the
voice commands) provided by the user 208 and provides the responses to the queries.

At the end of the estimated passive wakeup time (for example, 15 seconds), the con-
figuring device 204 estimates a next wakeup time/response wakeup time by con-
tinuously sensing the occurrence of the events with the devices 206 and computing the
contextual probability. In an example herein, the response wakeup time can be
estimated as 10secs. Further, at the end of 10secs, the configuring device 204 de-
termines that the contextual probability is lesser than the pre-defined threshold value
and enables the user interaction device 202 to switch to the sleep state.

FIG. 15 is an example sequence diagram illustrating contextual probability based ac-
tivation of the user interaction device 202, according to embodiments as disclosed
herein. Embodiments herein enable the devices 206 to continuously send the in-
formation to an IoT cloud. The 10T cloud may further communicate the information
received from the devices 206 to the cloud 204/configuring device 204. Embodiments
herein are further explained considering the cloud as an example of the configuring
device 204, but it may be obvious to a person of ordinary skill in the art that other
suitable devices can be considered. On receiving the information from the 10T cloud,
the cloud 204 detects the occurrence of at least one event associated with the at least
one device 206 present in the IoT environment. Once the event is detected, the cloud
204 estimates the contextual probability of initiating the conversation by the user with
the user interaction device 202 based on the context parameters. On determining that
the contextual probability is greater than or equal to the pre-defined threshold value,
the cloud 204 sends the passive wakeup command to the user interaction device 202
for activation. The passive wakeup command includes the passive wakeup time
duration which may be 't1'. In an embodiment herein, the cloud 204 may send the
passive wakeup command bundled along with the NLG to the user interaction device
202. On receiving the passive wakeup command, the user interaction device 202
switches to the passive wakeup state. In the passive wakeup state, the user interaction
device 202 wakes up and continue to be in the same state for the passive wakeup time
't1". Further, the user interaction device 202 Thus, the user may initiate the user in-
teraction device 202 without any trigger word.

The cloud 204 may recognize the voice commands (continuous speech) from the user

208 while the user interaction device 202 is in the passive wakeup state. The cloud 204
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processes the voice commands by using at least one of an Automatic Speech
Recognition (ASR) technique, a Natural Language Processing (NLP) technique and so
on. Based on the processed voice commands, the cloud 204 may send the response
wakeup time to the user interaction device 202 in the NLG form. The user interaction
device 202 speaks out the NLG for the user and auto wakes up for the given response
wakeup time duration.

Further, the cloud 204 may identify that the contextual probability is lesser than the
pre-defined threshold value when the user stops providing the voice commands and
incase of absence of occurrence of the events associated with the devices 206. On de-
termining that the contextual probability is lesser than the pre-defined threshold value,
the cloud 204 sends a sleep command to the user interaction device 202 to switch its
state to the sleep state.

FIGs. 16a-16d depict example scenarios, wherein the user interaction device 202 can
be activated according to the contextual probability based dynamic wakeup time,
according to embodiments as disclosed herein.

Consider a scenario, wherein the user 208 wakes up in the morning as illustrated in
FIG. 16a. The cloud 204 (the configuring device 204) detects the user wakeup event as
the first event by collecting the information from the wearable device of the user. The
cloud 204 detects the user walking activity as the successive event. The user walking
activity can be detected by collecting the information from the motion sensor. On de-
termining the occurrence of the events, the cloud 204 estimates the contextual
probability based on the context and the detected events. In an example herein, the
context detected using the context parameters may indicate that the user 208 is
sleeping at night. The contextual probability indicates the probability of initiating the
conversation by the user 208 after wake up from the sleep. Based on the estimated
contextual probability, the cloud 204 sends the passive wake up command to the user
interaction device 202 indicating the passive wakeup time duration for which the user
interaction device 202 needs to be awake.

Further, the user may say "Good morning, read out new briefs" without the trigger
word after wakeup from the sleep. As the user interaction device 202 is in the passive
wakeup state, the user device interaction device 202 provides the response to the user
in the NLG form automatically.

Consider a scenario, wherein the user 208 back to home after a busy schedule as il-
lustrated in FIG. 16b. The cloud 204 detects a door unlock event as the first event. The
door unlock event can be detected by collecting the information from the contact
sensor present in the 10T environment. The cloud 204 also detects a user presence
event as the successive event by collecting the information from the cameras present in

the IoT environment. Based on the occurrence of the events, the cloud 204 estimates
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the contextual probability using the context parameters and the detected events. The
context parameters may indicate the context as nobody is present at home and the user
is expected to be back from office. The contextual probability indicates the probability
of initiating the conversation by the user 208 after coming to the home. The cloud 204
configures the passive wakeup time duration for the user interaction device 202 based
on the contextual probability. The passive wakeup time can be configured as 60sec.

Further, the user 208 provides voice command "Turn ON lights and AC". On rec-
ognizing the voice command of the user, the user interaction device 202 performs the
user command automatically without receiving any trigger word from the user 208
since the user interaction device 202 is in the passive wakeup state.

Consider a scenario, wherein the user 208 is in car as illustrated in FIG. 16c¢. The
cloud 204 determines a car door closed event and a car engine started event by
collecting the information from the devices 206. Once the events are detected, the
cloud 204 identifies the context using the context parameters. The context can be
identified, as the user is alone in the car and not involved in any conversation over
voice/video call with any other person and not listening to music. Further, the cloud
204 realizes that if the user speaks out, then it's more probable that the user 202 may
talk to the user interaction device 202. Based on the identified context, the cloud 204
determines the contextual probability and accordingly sends the passive wakeup
command to the user interaction device 202 by indicating the passive wakeup time
duration. In an example herein, the passive wakeup time can be configured as 60sec.
The user interaction device 202 continues to be in the wakeup state for 60sec. Thus,
when the user 208 starts driving or is in park mode, the user interaction device 202
switches to the passive wakeup state as probability of speaking is more. Further, the
user may provide the voice command "navigate to airport” while the user interaction
device 202 is in the passive wake up state. On recognizing the voice command, the
user interaction device 202 provides the response to the user 208 without receiving any
trigger word from the user 208.

Consider a scenario, wherein the user 208 is hurry to go out of home as illustrated in
FIG. 16d. The cloud 204 detects a taxi-booking event and a taxi arrived event by
collecting information from the user's smart phone. The cloud 204 also uses the
context parameters to identify the context. The context can be identified as TV, lights
and AC are turned ON. Based on the identified context and the detected events, the
cloud 204 determines the contextual probability and accordingly configures the passive
wakeup time. The passive wakeup time may be sent to the user interaction device 202
in the passive wakeup command form. On receiving the passive wakeup command, the
user interaction device 202 switches to the passive wakeup state. Further, the user 208

may provide voice command "execute going out mode". The user interaction device
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202 executes the going out mode automatically without receiving any trigger word
from the user 208.

Embodiments herein provide a great user experience by avoiding the tedious job of
waking the user interaction device before talking to the user interaction device. Thus,
saves the time of the user. Embodiments herein enable an easy and smooth con-
versation especially when the user is trying to make a fluid conversation with the user
interaction device. Embodiments herein further provide a natural conversation ex-
perience, like talking to a person.

The embodiments disclosed herein can be implemented through at least one software
program running on at least one hardware device and performing network management
functions to control the elements. The elements shown in the figures can be at least one
of a hardware device, or a combination of hardware device and software module.

The embodiments disclosed herein describe methods and systems for configuring a
dynamic wakeup time for a user interaction device. Therefore, it is understood that the
scope of the protection is extended to such a program and in addition to a computer
readable means having a message therein, such computer readable storage means
contain program code means for implementation of one or more steps of the method,
when the program runs on a server or mobile device or any suitable programmable
device. The method is implemented in a preferred embodiment through or together
with a software program written in e.g. Very high speed integrated circuit Hardware
Description Language (VHDL) another programming language, or implemented by
one or more VHDL or several software modules being executed on at least one
hardware device. The hardware device can be any kind of portable device that can be
programmed. The device may also include means which could be e.g. hardware means
like e.g. an ASIC, or a combination of hardware and software means, e.g. an ASIC and
an FPGA, or at least one microprocessor and at least one memory with software
modules located therein. The method embodiments described herein could be im-
plemented partly in hardware and partly in software. Alternatively, the invention may
be implemented on different hardware devices, e.g. using a plurality of CPUs.

The foregoing description of the specific embodiments will so fully reveal the
general nature of the embodiments herein that others can, by applying current
knowledge, readily modify and/or adapt for various applications such specific em-
bodiments without departing from the generic concept, and, therefore, such adaptations
and modifications should and are intended to be comprehended within the meaning and
range of equivalents of the disclosed embodiments. It is to be understood that the
phraseology or terminology employed herein is for the purpose of description and not
of limitation. Therefore, while the embodiments herein have been described in terms of

embodiments, those skilled in the art will recognize that the embodiments herein can
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Claims
A configuring device comprising:
an event detection unit configured to:
detect an occurrence of at least one first event associated with at least
one device present in an Internet of Things (IoT) environment, wherein
the at least one device is connected to the configuring device and the at
least one first event includes at least one non-voice event, and
detect an occurrence of at least one successive event associated with the
at least one device present in the IoT environment,
a contextual probability estimation unit configured to:
estimate a contextual probability of initiating at least one voice in-
teraction by a user with a user interaction device based on detecting the
occurrence of at least one of the at least one first event or the at least
one successive event, and
a wakeup time configuring unit configured to:
configure a dynamic wakeup time to switch the user interaction device
to a passive wakeup state based on determining that the estimated
contextual probability is above a pre-defined threshold value, wherein
the dynamic wakeup time is configured based on the estimated
contextual probability.
The configuring device of claim 1, wherein the wakeup time con-
figuring unit is further configured to switch the user interaction device
to a sleep state based on determining the estimated contextual
probability is not above the predefined threshold value.
The configuring device of claim 1, wherein the contextual probability
estimation unit is further configured to:
determine a context using at least one context parameter, wherein at
least one context parameter includes at least one of a user context, a
user personal language modeling data, a device context, a history of
voice command interactions of the user, or a history of a sequence of
events associated with the at least one device,
extract meaningful patterns of sequence of events from the history of
voice command interactions of the user and the history of the sequence
of events,
perform a correlation of the meaningful patterns of sequence of events
with the voice command interactions of the user derived from the

history, and
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predict a confidence value based on the correlation, the at least one first
event and the at least one successive event associated with the at least
one device, wherein the confidence value indicates the contextual
probability of initiating the at least one voice interaction by the user
with the user interaction device.

The configuring device of claim 1, wherein the wakeup time con-
figuring unit is further configured to:

compare the contextual probability with the pre-defined threshold
value, wherein the pre-defined threshold value is estimated based on a
conversation frequency of the user with the user interaction device, and
configure the dynamic wakeup time based on determining that the
contextual probability is above a predefined threshold value, wherein
the dynamic wakeup time is configured based on at least one of the at
least one successive event or a user context.

The configuring device of claim 1, wherein the wakeup time con-
figuring unit is further configured to send a passive wakeup command
to the user interaction device for switching to the passive wakeup state,
wherein the passive wakeup command includes information about the
configured dynamic wakeup time.

A voice assistant device, comprising:

a receiver configured to receive at least one voice input from at least
one user, when operated in wake-up mode;

a processor; and

a memory communicatively coupled to the processor, wherein the
memory stores processor-executable instructions, which, on execution,
cause the processor to:

identify intent associated with the at least one voice input from the user,
determine probability of issuance of a subsequent voice input from the
at least one user based on at least one of the intent, historic data and
one or more contextual factors,

estimate extended wake-up duration of the voice assistant device, when
the probability is greater than a predefined threshold value, and

extend duration of the wake-up mode, for the extended wake-up
duration to receive the subsequent voice input from the at least one
user.

The voice assistant device as claimed in claim 6, wherein the
predefined threshold value is determined by analysis of the historic

data, through devices connected to the voice assistance device.
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The voice assistant device as claimed in claim 6, further comprises the
processor configured to:

determine the probability to be lesser than a predefined threshold value,
and

configure to be operated in sleep-mode until a trigger to be operated in
the wake-up mode is detected.

The voice assistant device as claimed in claim 6, wherein the intent as-
sociated with the at least one voice input is determined by performing
Natural-Language Understanding (NLU) on the at least one voice
input.

The voice assistant device as claimed in claim 6, wherein the one or
more contextual factors comprises at least one of user related factors,
time related factors data and environment related factors.

The voice assistant device as claimed in claim 6, wherein the extended
wake-up duration is estimated to be directly proportional to the
probability of issuance of the subsequent voice input.

The voice assistant device as claimed in claim 6, wherein the processor
is configured to determine the probability of issuance of the subsequent
voice input by performing the steps of:

extract one or more keywords from plurality of words in the at least one
voice input;

identify domain associated with the at least one voice input based on
the one or more keywords;

compute domain matching scores for the identified domain with
plurality of pre-stored domains associated with the user; and

determine probability of issuance of the subsequent voice input to the
voice assistant device, based on the domain matching scores.

The voice assistant device as claimed in claim 12, wherein extraction of
the one or more keywords is performed by:

assigning weightage to each of the plurality of words of the at least one
voice input; and

identifying one or more keywords from the plurality of words, with
weightage greater than a predefined weightage value, to be the one or
more keywords.

The voice assistant device as claimed in claim 6, further comprises the
processor configured to:

build a conversation knowledge for the at least one voice input, based

on the one or more extracted keywords, wherein the conversion
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knowledge is used for identifying the intent of the subsequent voice
input to the voice assistant device.

The voice assistant device as claimed in claim 6, further comprises the
processor configured to:

configure the voice assistant device to be in sleep-mode if absence of
the subsequent voice input is detected during the extended wake-up

duration.



1727

PCT/KR2019/006834

WO 2019/235863

[Fig. 1a]

asuodssl
apow degjs 80lASp

paom 10661} Lym  JaYEadS WOl gguejap
Oju[Joyug  UONOBISIU[ I3 SOUBIOHN JOSN  asuodsoy oN  Jasy)

auur| ﬁ(o%dx

90IABP UONRIBIUI
198()

A

80IAaP UORIBIBIUI
1asn U woly asuodsal ou S| alay)

80IABD UOTOBIBIUI
Iosq)

004
(piom 0B )
apow dagjs u|

A./

A/

¢alojebueg Je oy Bunsweg
s1 a1y (piom Jobbuy
uonusw o} jobuo} Josn)




2/27

PCT/KR2019/006834

WO 2019/235863

[Fig. 1b]

(088 G) (awy dn-mojjo4 ulym)
alun dn-mojj04 aoUBJaN BN
(085 6) asuodsal
apow daas asuodsa oulp %.;o__o“_ 801A8p souelan)
o] Jejug 8JIA3p uonJeIBY| oSN uonoesajujJesn  Jesn 301Ap UOJOEIa]
A "
oW «— _ | | |
918 W0y sajiul 01 Jnoge sj 89IA8P uooRIBUI |/V
osn
. %2 u
eindeAspeyep SpU00aS G J0j
Jeau peoy Bury Jainp apow dn-mojjo4 ojul 05) ¢oofefueg je 03y Bunsiues

e pajeso st gy m%m_%m s/ 1aYM ‘plom JaBBL|

¢1ay wod aoe(d jey) sl Jej MoH
(apow JobbLy ou ‘spuedss G ulym)




3127

PCT/KR2019/006834

WO 2019/235863

[Fig. 2a]

208

200

202

204

Configuring device ——

[Fig. 2b]

208

204

Configuring device

202

N

206




4/27

WO 2019/235863 PCT/KR2019/006834
[Fig. 2¢]
204
Configuring device

[Fig. 2d]

RN

stztztztzgt’%:t‘k
[5855
SRR
s

0K
230300058
SN

X950

200
208a~©

el

~

208b 204

~ ==l Configuring device




5/27

WO 2019/235863 PCT/KR2019/006834
[Fig. 3]
204
Configuring device
302 304
Event detection unit Location detection unit
306 308
User related information | | Contextual probability
determination unit estimation unit
310 312
Wakeup time Communication
configuring unit interface unit
314
Memory
[Fig. 4]
400

W

Detect an occurrence of at least one first event
associated with at least one device present in the loT }-_ 402
enviroment

Detect an occurrence of at least one successive envet
associated with the at least one device present in the |- 404
loT enviroment

Estimate a contextual probability of initiating at least
on interaction by a user with the user interaction
device on detecting the occurrence of at least one of |- 406
the at least one first event and the at least one
successive event

Configure the dynamic wakeup time to switch the
user interaction device to a passive wakeup state on
determining the estimated contextual probabilityis §™~ 408

above a predefined threshold value




6/27

WO 2019/235863 PCT/KR2019/006834
[Fig. 5a]
204
200
Cloud
Event Data Analytics
/ ) < Passive Wakeup | Contextual prob.
= - estimation
A [ Passive wakeup time
estimation
Device Events
[Fig. 5b]
200
2(34 Event Data Analytics
, Local device Contextual prob.
) Passive Wakeup | (IoT Hub) estimation
Passive wakeup fime
ﬁ estimation

Device Events



7127

WO 2019/235863 PCT/KR2019/006834

[Fig. 5c]
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[Fig. 7a]
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[Fig. 9]
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[Fig. 12a]
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[Fig. 13]
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