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Description
Title of Invention: METHOD FOR INTENT-BASED IN-

TERACTIVE RESPONSE AND ELECTRONIC DEVICE

THEREOF
Technical Field

The disclosure relates to providing an interactive voice response, more particularly to

a method and system for providing an intent-based interactive voice response.

Background Art

Interactive voice response (IVR) systems can interact with a user or a customer to
gather information and respond appropriately. Typically, interactive voice response
systems allow users to present any query and can provide pre-recorded responses. In
the related art, some IVR systems employ speech recognition to evaluate the query
from the user and respond appropriately.

While existing IVR systems can successfully determine a user's intent from the
query, it is typically dependent on the user to provide the intent as part of the query.
Typically, the IVR systems can recognize only a specific set of terms and therefore
restrict the user in using these terms. As a result, a customer's experience can be com-
promised. There is a need to enhance the IVR systems with determination of user or
customer intent.

The above information is presented as background information only to help the
reader to understand the present disclosure. Applicants have made no determination
and make no assertion as to whether any of the above might be applicable as prior art

with regard to the present application.
Disclosure of Invention

Technical Problem

An embodiment of the disclosure provides a method for providing an intent-based
voice response o a user query.

An embodiment of the disclosure provides a method to associate an intent to a
physical object.

An embodiment of the disclosure provides a method to obtain a voice output
response matching the intent.

An embodiment of the disclosure provides a method for determination of a super
intent and a sub-intent based on the intent and the associated physical object.

An embodiment of the disclosure provides a system that provides a response to the

user query in the voice matching the intent.
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Solution to Problem

According to an embodiment of the disclosure, a method for providing intent-based
interactive voice response by an electronic device is provided.

According to one embodiment of the disclosure, a method for operating an electronic
device is provided. The method may include obtaining a voice input from a user, while
obtaining an image of an object by using an image sensor; generating a response as-
sociated with the object based on the voice input and the image; and outputting the
response to the user.

According to another embodiment, generating the response comprises ranking plural
responses by relevance to the voice input, and selecting a response from the plural
responses with a highest relevancy ranking.

According to another embodiment, the method may include recognizing the object
based on information received from an imaging sensor of the electronic device.

According to another embodiment, the generating the response comprises de-
termining at least one intent of the user from the voice input; and generating the
response based on the at least one intent.

According to another embodiment, determining the at least one intent comprises:
identifying the object; determining a context of the object based on a plurality of
contextual characteristics; determining usage characteristics of the object based on a
usage history associated with the user and the object; determining a first intent from
the voice input based on the context of the object; and determining a second intent
from the voice input based on the usage characteristics.

According to another embodiment, the plurality of contextual characteristics
comprises at least one from among a visual cue from the user while providing the
voice input, a focal length of an imaging sensor of the electronic device, a distance
between the user and the object, or an object usage behavior of the user.

According to another embodiment, the response comprises an auditory response and
a visual representation.

According to another embodiment, generating the response comprises: selecting a
voice prompt for providing the response from among a plurality of pre-stored voice
prompts,; and generating the response based on the selected voice prompt.

According to another embodiment, each of the voice prompts is associated with a
plurality of characteristics, and the plurality of characteristics comprises at least one
from among an experience of an expert associated with the object, a level of
knowledge of the expert about the object, a designation of the expert, or an interaction
pattern of the user with the expert.

According to another embodiment, the method may further include displaying in-
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formation regarding an alternative response; and outputting the alternative response in
response to a selection of the user.

According to another embodiment, an electronic device may be implemented, the
electronic device comprising: a memory; and a processor configured to: obtain, via a
microphone, a voice input from a user, while obtaining an image of an object by using
an image sensor; generate a response associated with the object based on the voice
input and the image; and control a display or speaker to output the response to the user.

According to another embodiment, the processor is further configured to rank plural
responses by relevance to the voice input, and select a response from the plural
responses with a highest relevancy ranking.

According to another embodiment, the processor is further configured to recognize
the object based on information received from the imaging sensor.

According to another embodiment, the processor is further configured to: determine
at least one intent of the user from the voice input; and generate the response based on
the at least one intent.

According to another embodiment, the processor is further configured to determine
the at least one intent by: identifying the object; determining a context of the object
based on a plurality of contextual characteristics; determining usage characteristics of
the object based on a usage history associated with the user and the object; determining
a first intent of the voice input based on the context of the object; and determining a
second intent from the voice input based on the usage characteristics.

According to another embodiment, the plurality of contextual characteristics
comprises at least one from among a visual cue from the user while providing the
voice input, a focal length of an imaging sensor of the electronic device, a distance
between the user and the object, or an object usage behavior of the user.

According to another embodiment, the response comprises an auditory response and
a visual representation.

According to another embodiment, the processor is further configured to generate the
response by: selecting a voice prompt for providing the response from among a
plurality of pre-stored voice prompts; and generating the response based on the
selected voice prompt.

According to another embodiment, each of the voice prompts is associated with a
plurality of characteristics, and the plurality of characteristics comprises at least one
from among an experience of an expert associated with the object, a level of
knowledge of the expert about the object, a designation of the expert, or an interaction
pattern of the user with the expert.

According to another embodiment, the processor is further configured to: control a

display to display information regarding an alternative response; and output the al-
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ternative response in response to a selection of the user.
According to yet another embodiment, an electronic apparatus may be provided, and

said electronic apparatus may include a microphone; an image sensor; a speaker; a
memory; and a processor configured to: obtain, via the microphone, a voice input from
a user; control the image sensor to obtain an image of an object; recognize the object in
the image; generate a voice response, based on the voice input and the recognized
object; and control the speaker to output the response to the user.

According to yet another embodiment, a method for operating an electronic device,
may be provided, the method comprising: displaying an image of a purchasable
product on a display screen; receiving a voice inquiry relating to the purchasable
product from a user; generating, based on the voice inquiry and the purchasable
product, an auditory response to the voice inquiry; and outputting the auditory
response to the user.

These and other aspects of the embodiments herein will be better appreciated and un-
derstood when considered in conjunction with the following description and the ac-
companying drawings. It should be understood, however, that the following de-
scriptions, while indicating preferred embodiments and numerous specific details
thereof, are given by way of illustration and not of limitation. Many changes and modi-
fications may be made within the scope of the embodiments herein without departing
from the spirit thereof, and the embodiments herein include all such modifications.
Brief Description of Drawings

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

FIG. 1A illustrates various hardware components of an electronic device, according
to an embodiment as disclosed herein;

FIG. 1B illustrates various hardware components of an interactive voice response
(IVR) engine, according to an embodiment as disclosed herein;

FIG. 2 is a flow diagram illustrating a voice interaction method, according to an em-
bodiment as disclosed herein;

FIG. 3 is a flow diagram illustrating determination of an intent, a super-intent and a
sub-intent from a voice input, according to an embodiment as disclosed herein;

FIG. 4 is a flow diagram illustrating a method for generating a voice response to the
voice input, according to an embodiment as disclosed herein;

FIG. 5 is a flow diagram illustrating a method to provide a voice prompt to the user

based on determination of the intent, the super intent and the sub-intent, according to
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an embodiment as disclosed herein;
FIG. 6 is an example scenario illustrating a method to provide the voice response to

the voice input with regard to a washing machine, according to an embodiment as
disclosed herein;

FIG. 7 is an example scenario illustrating a method to provide the voice response to
the voice input with regard to a car, according to an embodiment as disclosed herein;
and

FIG. 8 is an example scenario illustrating a method to provide the voice response to
the voice input with regard to wine, according to an embodiment as disclosed herein;

While embodiments of the present disclosure are described herein by way of example
using several illustrative drawings, those skilled in the art will recognize the present
disclosure is not limited to the embodiments or drawings described. It should be un-
derstood the drawings and the detailed description thereto are not intended to limit the
present disclosure to the form disclosed, but to the contrary, the present disclosure is to
cover all modification, equivalents and alternatives falling within the spirit and scope
of embodiments of the present disclosure as defined by the appended claims.

Best Mode for Carrying out the Invention

Various embodiments of the present disclosure will now be described in detail with
reference to the accompanying drawings. In the following description, specific details
such as detailed configuration and components are merely provided to assist the overall
understanding of these embodiments of the present disclosure. Therefore, it should be
apparent to those skilled in the art that various changes and modifications of the em-
bodiments described herein can be made without departing from the scope and spirit of
the present disclosure. In addition, descriptions of well-known functions and con-
structions are omitted for clarity and conciseness.

Also, the various embodiments described herein are not necessarily mutually
exclusive, as some embodiments can be combined with one or more other em-
bodiments to form new embodiments. Herein, the term "or" as used herein, refers to a
non-exclusive or, unless otherwise indicated. The examples used herein are intended
merely to facilitate an understanding of ways in which the embodiments herein can be
practiced and to further enable those skilled in the art to practice the embodiments
herein. Accordingly, the examples should not be construed as limiting the scope of the
embodiments herein. Accordingly, the examples should not be construed as limiting
the scope of the embodiments herein. Further it should be possible to combine the
flows specified in different figures to derive a new flow.

As is traditional in the field, embodiments may be described and illustrated in terms

of blocks which carry out a described function or functions. These blocks, which may
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be referred to herein as managers, engines, controllers, units or modules or the like, are
physically implemented by analog and/or digital circuits such as logic gates, integrated
circuits, microprocessors, microcontrollers, memory circuits, passive electronic
components, active electronic components, optical components, hardwired circuits and
the like, and may optionally be driven by firmware and software. The circuits may, for
example, be embodied in one or more semiconductor chips, or on substrate supports
such as printed circuit boards and the like. The circuits constituting a block may be im-
plemented by dedicated hardware, or by a processor (e.g., one or more programmed
microprocessors and associated circuitry), or by a combination of dedicated hardware
to perform some functions of the block and a processor to perform other functions of
the block. Each block of the embodiments may be physically separated into two or
more interacting and discrete blocks without departing from the scope of the
disclosure. Likewise, the blocks of the embodiments may be physically combined into
more complex blocks without departing from the scope of the disclosure.

The embodiments herein and the various features and advantageous details thereof
are explained more fully with reference to the non-limiting embodiments that are il-
lustrated in the accompanying drawings and detailed in the following description. De-
scriptions of well-known components and processing techniques are omitted so as to
not unnecessarily obscure the embodiments herein. Also, the various embodiments
described herein are not necessarily mutually exclusive, as some embodiments can be
combined with one or more other embodiments to form new embodiments. The term
"or" as used herein, refers to a non-exclusive or, unless otherwise indicated. The
examples used herein are intended merely to facilitate an understanding of ways in
which the embodiments herein can be practiced and to further enable those skilled in
the art to practice the embodiments herein. Accordingly, the examples should not be
construed as limiting the scope of the embodiments herein.

Accordingly, the exemplary embodiments disclosed herein provide a method for
voice interaction that includes receiving a voice query by an electronic device from a
user. The voice query is associated with a physical object. An intent, a super-intent and
a sub-intent are identified by the electronic device from the voice query. The intent, the
super-intent and the sub-intent correspond to the usage of the physical object by the
user. A voice response to the voice query is generated by the electronic device based
on the super-intent and the sub-intent. The voice response is generated from a voice set
selected by the electronic device to be the most relevant voice of product supply chain
pertaining to the physical object.

In the disclosure, the "intent" may mean a natural language understanding of what a
user has provided as at least one voice input and its relevance as per current context for

the objects involved. For example, in a restaurant scenario, if a voice input includes



WO 2019/172704 PCT/KR2019/002719

[51]

[52]

[53]

[54]

[55]

‘How much can I consume' when showing bottle of wine, the intent is quantity of
particular wine that user can consume. In various embodiments, the intent may be de-
termined based on the at least one of the voice input, a gesture of the user or an image
captured by a camera.

In the disclosure, the sub-intent may mean an understanding as to why a user is
speaking this particular utterance with relevance to the object involved, associated with
activities of the user. For example, in a restaurant scenario, after determining intent,
determining the sub-intent would involve understanding why the user has given this
utterance (e.g., the voice input), based on a next activity of the user (e.g., driving
home). In various embodiments, the sub-intent may be determined based on the at least
one of the intent or additional information (e.g., information regarding at least one
activity of the user).

In the disclosure, the super-intent may mean associating what other linked objects,
services or object characteristics would be of interest to the user considering the intent
and/or the sub-intent. For example, in restaurant scenario, the super-intent would be to
associate purchase of wine bottle for the user to carry home. In various embodiments,
the super-intent may be determined based on the intent and the sub-intent.

Referring now to the drawings and more particularly to FIGS. 1A through 8, where
similar reference characters denote corresponding features consistently throughout the
figure, exemplary embodiments are shown.

FIG. 1A illustrates an electronic device 100 with various hardware components. The
electronic device 100 includes sensors 110, a display 120, an interactive voice response
engine 130, an audio manager 140, a processor 150 and a memory 160. FIG. 1B
further illustrates hardware components of the interactive voice response engine 130
that include a contextual determining module 122 and a voice engine 124. The
electronic device 100 may be a smartphone, a tablet, a smartwatch, a wearable
computing device, a smart speaker, a laptop computer, or another type of portable
computing device.

In some embodiments, the electronic device 100 can include communication units
capable of communication with remote computers, servers or remote databases over a
communication network. The communication network can include a data network such
as, but not restricted to, the Internet, a cellular telephone network, a local area network
(LAN), a wide area network (WAN), or a metropolitan area network (MAN), etc. In
certain embodiments, the communication network can include a wireless network, such
as, but not restricted to, a cellular network and may employ various technologies
including enhanced data rates for global evolution (EDGE), general packet radio
service (GPRS), global system for mobile communications (GSM), Internet protocol

multimedia subsystem (IMS), universal mobile telecommunications system (UMTS),
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Long-Term Evolution (LTE), or fifth-generation networks (5G) etc. Accordingly, the
electronic device 100 is included with communication components facilitating commu-
nications over the communication network. In some embodiments, the electronic
device 100 can be part of an Internet of Things (IoT) network. The communication
units can include circuitry for communication with any of the above-described
networks, such as a Wi-Fi transceiver, an LTE transceiver, or a 5G transceiver. The
communication units could also include a wired connection interface such as a USB or
Ethernet port.

In some embodiments, the interactive voice response engine 130 can be in commu-
nication with a server (not shown in FIGS. 1A and 1B) through a communication
network. The server can include the context determining module 122 and the voice
engine 124 and is utilized to determine the intent, the super-intent and the sub-intent.
Further, the server can identify the object based on an image or moving image of the
object captured by the sensors 110. However, the context determining module 122 and
the voice engine 124 could also be embodied as part of the electronic device 100.

The sensors 110 can include image sensors. The sensors 110 may include a camera,
or CMOS image sensors. The sensors 110 can be communicably coupled to a viewport
(not shown) provided on the electronic device 100. The user points the viewport at a
physical object and provides a voice input that is captured by a microphone or a
plurality of microphones 170 provided with the electronic device 100. The microphone
or microphones may be wireless and separate from the electronic device 110 in some
embodiments. The sensors 110 capture an image of the physical object. The object is
dynamically recognized by the server using the captured image. In some embodiments,
the server employs deep neural network spatio-temporal techniques of multiple object
perception and identification. In some embodiments, the sensors 110 may read
computer-readable media such as QR codes and obtain information from the QR code.

Spatio-temporal techniques relate to deep neural network-based models trained to
identify the object pointed at by the user and the various components of the object.
Specifically, regions of the object are marked on images of the object obtained from
multimodal databases over the Internet or from the server. In some embodiments, the
manufacturer can provide multimodal content through the server such that the object
pointed at by the user is compared to corresponding images from the multimodal
content. The server is trained to identify changes in the image of the object in order to
gain an ability to accurately determine the various components of the object.

The display 120 provides the image of the object on a screen of the electronic device
100. That is, the display may be a display screen such as an liquid crystal display
(LCD) or organic light emitting diode (OLED) display. The display may also be a

touchscreen display. Further, a user interface can be displayed on the display using a
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set of instructions stored in the memory 160 and executed by the processor 150 that
enables the user to provide touch cues on the displayed image of the object. The user
may zoom in or zoom out with regard to the displayed image. Further, the user may
point at specific components of the object. All touch cues can be detected through the
user interface. The touch cues along with the voice input are used to determine the
input, the super-intent and the sub-intent and accordingly a relevant voice response to
the voice input is generated by the server and provided to the user. The electronic
device 100 can include speakers 180 or a headphone jack (not shown) that outputs the
voice response.

The audio manager 140 receives the voice input from the microphone 170. The audio
manager may include audio control circuitry, such as a digital-to-analog converter
(DAC), which converts digital data to analog sound signals, and an analog-to-digital
converter (ADC), which converts analog sound inputs into digital data. The audio
manager 140 may also include a digital signal processor. The audio manager 140 also
connects to the other components of the electronic device 100, such as the processor
150, the memory 160, and the IVR engine 130. The audio manager could also receive
voice input from a port such as a headphone jack, or wirelessly from a wireless mi-
crophone.

The interactive voice response engine 130 provides a response to the voice input by
determining an intent, a super intent and a sub-intent from the voice input and
generating a response based on the determined intents. The interactive voice response
engine 130 may be a software program stored in the memory and executed by the
processor. In some embodiments, the interactive voice response engine 130 could be
implemented with dedicated circuitry, such as a machine learning chip.

The intent is determined from the voice query. The intent can be determined by
speech recognition techniques employed on the voice input. The super intent is de-
termined using a plurality of context parameters associated with the physical object
and the voice query. The sub-intent is determined using a usage history associated with
the user and the object, and the voice input. Usage characteristics are determined from
the usage history. Usage characteristics may be, but are not limited to, modes of uti-
lization pertaining to the user and the object, time spent in using the object by the user,
and the like. For example, usage characteristics pertaining to the user and a wine bottle
can be an amount of wine consumed by the user, the time of the day that the user
consumes wine, and the type of wine consumed by the user. In another example, the
usage characteristics of a car in association with the user can be, but not limited to a
driving speed, an amount of fuel consumed when the user drives the car, a number of
braking events, average distance driven in a period, a distance between home and
work, and the like.
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The super intent is determined from the context parameters. The context parameters
can include a visual cue from the user when the viewport of the electronic device 100
is pointed at the object. For example, the user can point the viewport at a specific part
of the object. In some embodiments, the context parameters can also include a focal
length of the sensors 110, a distance between the user and the object and usage history
of the user pertaining to the object.

For example, the user can point the electronic device 100 at a refrigerator, while
providing a voice input indicative of how useful the refrigerator could be. The
contextual determining module 122 analyzes any visual cues from the user, i.e. if the
user focuses the viewport on specific parts of the refrigerator like a freezer or digital
controls.

The contextual determining module 122 further analyzes the proximity of the user
from the object, and any usage history pertaining to the user and the object from the
memory 160 or from a database available on a remote database or computer com-
municably coupled to the electronic device 100 through the communication network.
The contextual determining module 122 determines various scenarios that could have
prompted the user to provide the voice input. Usage characteristics from the de-
termined scenarios are analyzed to determine sub-intents. The sub-intent in the current
example, could be directed to any monetary benefits that enhances the affordability of
the refrigerator to the user. The super intent could be directed to suitability of the re-
frigerator for the user's needs.

Accordingly, the voice engine 124 generates an interactive voice response. A voice
prompt spoken by an expert is determined for providing the interactive voice from a
plurality of pre-stored voice prompts. The voice prompts can be pre-stored in the
memory 160, stored on a remote database, or stored on a computer accessible by the
electronic device 100 through a communication network. The most relevant voice
prompt is selected by the voice engine 124 based on the super intent. Based on the
super intent that is determined to be directed suitability of the refrigerator for the user's
needs, a voice prompt spoken by, for example, a sales executive is used to generate the
voice response. If the user continues the interaction with voice queries regarding the
hardware components of the refrigerator, or technical queries regarding performance
criteria, a voice prompt spoken by an engineer or technical support agent is used to
generate and provide the voice response.

The display 120 and the audio manager 140 are communicably coupled to the
sensors 110, the interactive voice response engine 130, the processor 150 and the
memory 160. The processor 150 can be, but not restricted to, a Central Processing Unit
(CPU), a microprocessor, or a microcontroller. The processor 150 is coupled to the

memory 160, the sensors 110, the interactive voice response engine 130, the audio
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manager 140 and the display 120. The processor 150 executes sets of instructions
stored on the memory 160.

The memory 160 includes storage locations to be addressable through the processor
150. The memory 160 is not limited to a volatile memory and/or a non-volatile
memory. Further, the memory 160 can include one or more computer-readable storage
media. The memory 160 can include non-volatile storage elements. For example non-
volatile storage elements can include solid-state drive elements, magnetic hard discs,
optical discs, floppy discs, flash memories, or forms of electrically programmable
memories (EPROM) or electrically erasable and programmable (EEPROM) memories.
In some embodiments, the memory 160 stores a plurality of voice sets (hereinafter in-
terchangeably used with voice prompts) from which the most relevant voice set is used
to provide an interactive voice response to the user. The memory may store pre-
generated voice responses, and the processor can control the speaker to output at least
one of the pre-generated voice responses.

FIG. 2 is a flow diagram illustrating the voice interaction method. It can be un-
derstood that operations described below can be performed by the electronic device
100 or any component (e.g., the processor 150, etc.) of the electronic device 100.
Referring to FIG. 2, at step 202, the processor 150 identifies the physical object
pointed at by the user using the electronic device 100 and captured by the sensors 100.
The processor 150 further identifies one or more components of the physical object
(hereinafter referred to as "the object"). At step 204, the contextual determining
module 122 can receive object usage information pertaining to the user from the
memory 160. The audio manager 140 receives the voice input from the user. At step
206, the contextual determining module 122 determines a context of the object based
on, but not limited to, a visual cue from the user while providing the voice input, a
focal length of the sensors 110, a distance between the user and the object and the
object usage information. The visual cue can be a gesture by the user. The gesture can
be but not limited to the user pointing at a component of the object on a display of the
electronic device 100. From the context, the contextual determining module 122
further determines the super-intent of the voice input based on the context of the
object. In some embodiments, the contextual determining module 122 can use natural
language processing to determine an intent from the voice input. At steps 208, 210 and
212, the contextual determining module 122 determines the intent, the super-intent and
the sub-intent from the voice input respectively. At step 214, the identified object is as-
sociated with the determined intent, the determined super-intent and the determined
sub-intent. The voice engine 124 generates an interactive voice response, for example,
spoken by an expert. The interactive voice response is generated using a voice prompt

selected from a plurality of voice prompts pre-stored in the memory 160. Each of the
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pre-stored voice prompts is spoken by an expert and is associated with a plurality of
characteristics. The plurality of characteristics include but are not limited to an ex-
perience of the expert associated with the object, a level of knowledge of the expert
about the object, a designation of the expert, and an interaction pattern of the user with
the expert. At step 216, the pre-stored voice prompts are ranked by relevance in ac-
cordance with the determined intent, the determined super-intent and the determined
sub-intent. The most relevant voice prompt is selected and used in the interactive voice
response.

FIG. 3 is a flow diagram illustrating the determination of the super intent and the
sub-intent from the voice input. The user undergoes a sequence of life events that
prompts him to provide the voice input. For example, the user may spend money and
work in a certain pattern. In accordance with that lifestyle or necessity, he may be in-
terested in buying the object. The user goes to a corresponding shop that sells the
object and points the electronic device 100 at the object. Accordingly, for episode
dialog supposition 302, the audio manager 140 receives the voice input and the
processor 150 identifies the object and its components. The electronic device 100 can
also receive touch cues from the user via the user interface displayed on the display.
The context determining module 122 can further obtain the usage history pertaining to
the user and the identified object from the memory 160. Based on the voice input, the
touch cues, the identified object and its components, the context determining module
122 predicts the super-intent, i.e. the episodic sequence of events that lead the user to
provide the voice response (episode prediction 304). The episode dialog supposition
302 provides a dialog state for the interactive response that reflects the intent of the
voice input. The voice engine 124 generates the interactive voice response based on the
intent and in alignment of the super-intent. Before providing the interactive voice
response, sub-intents are derived based on the voice input, touch cues and the usage
history (Episode Supposition Priming Derivation 306). Sub-intents are directed to that
the user may ask based on the context and the usage history. The interactive voice
response is further conditioned to anticipate future interactions with the user while
supporting the super-intent.

FIG. 4 is a flow diagram illustrating a method for generating a voice response to the
voice input. It can be understood that operations described below can be performed by
the electronic device 100 or any component (e.g., the processor 150, etc.) of the
electronic device 100. Referring to FIG. 4, at step 402, the object is identified by the
processor 150, when the user points the electronic device 100 at the object and the
object is captured by the sensors 100. At step 404, the various components are further
identified based on the identified object. Deep neural network spatio-temporal methods

of multi-object perception and identification may be implemented for object identi-
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fication. In some embodiments, the user can provide touch cues such as pointing at a
component of the object or using a touch screen of the display 120 of the electronic
device 100 to zoom in to the image of the object displayed when the electronic device
100 is pointed at the object. At step 404, the component pointed at by the user or the
components in the portions of the image zoomed in by the user are identified. At step
406, the context is determined based on the voice input and the touch cues. Ac-
cordingly, the super-intent, the sub-intent and the intent are determined. The server can
store images of the object and its various components. Based on spatio-temporal
methods, the components are identified and at step 408 the components are compared
with the context determined from the voice input and touch cues. At step 410, the best
probable component that matches the context is selected and determined to be of
interest to the user. Accordingly, the voice prompt corresponding to the selected best
probable component is used by the voice engine 124 to generate the interactive voice
response. At step 412, the generated voice response is provided as output through the
speakers 180 of the electronic device 100. The electronic device 100 may also provide
a visual response on the display 120 that can augment the voice response. The visual
response may be an animation or a video indicative of an expert providing the
generated interactive response.

In some embodiments, the interactive voice response is conditioned based on the user
moving closer to the object or zooming in using the sensors 110. A change in visual
simulation of the image of the object can also change the voice response.

FIG. 5 is a flow diagram illustrating a method 500 to provide a voice prompt to the
user based on determination of the intent, the super intent and the sub-intent. It can be
understood that operations described below can be performed by the electronic device
100 or any component (e.g., the processor 150, etc.) of the electronic device 100.
Referring to FIG. 5, at step 502, the user points the viewport of the electronic device
100 at the object and provides the voice input that is captured by a microphone 170
provided with the electronic device 100. The sensors 110 capture an image of the
object. The object is dynamically recognized by the server using the captured image.
The user may also provide touch cues pertaining to the various components of the
object. At steps 504 and 506, the touch cues along with the voice input are used to
determine the context of the voice input and, subsequently a first intent. The first intent
is determined using a plurality of context parameters of the object. The context pa-
rameters can include from a visual cue from the user when the viewport of the
electronic device 100 is pointed at the object. For example, the user can point the
viewport at a specific part of the object. In some embodiments, the context parameters
can also include a focal length of the sensors 110, a distance between the user and the

object and usage history of the user pertaining to the object.
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The contextual determining module 122 (shown in FIG. 1B) further analyzes the
proximity of the user from the object and any usage history pertaining to the user and
the object from the memory 160 (shown in FIG. 1A) or from a database available on a
remote database or computer communicably coupled to the electronic device 100
through the communication network. At step 508, the contextual determining module
122 determines various scenarios that could have prompted the user to provide the
voice input. Usage characteristics from the determined scenarios are analyzed to
determine a second intent. The second intent is determined based on the context and
the usage history. Accordingly, at steps 510 and 512, a relevant voice response to the
voice input is generated by the server or the electronic device 100 and provided to the
user.

Based on spatio-temporal methods, the components are identified and are compared
with the context determined from the voice input and touch cues. The best probable
component that matches the context is selected and determined to be of interest to the
user. Accordingly, the voice prompt corresponding to the selected component is used
by the voice engine 124 to generate the interactive voice response. The memory 160 or
the server can pre-store a plurality of voice prompts that can be associated with each
component of the object. Each voice prompt can be spoken by an expert that is part of
the supply chain pertaining to the object. For example, the voice prompts can include
voice prompts spoken by a sales manager, sales representative or an engineer. The
generated voice response is provided as output through the speakers 180 of the
electronic device 100.

As aforementioned with reference to FIG. 5, the electronic device performs op-
erations illustrated in FIG. 5. In another embodiment, at least one operation among the
operations illustrated in FIG. 5 may be performed another electronic device (e.g., a
server). For example, the electronic device may transmit information regarding the
voice input and other information (e.g., the image and so on), and the server may
perform, e.g., steps 504, 506, 508 and 510, or only some of these steps, and then
transmit at least one voice prompt to the electronic device.

FIG. 6 is an example scenario 600 illustrating a method to provide the voice response
to the voice input with regard to a washing machine. The user goes to a mall to inquire
about a washing machine. The user points the electronic device 100 at the washing
machine. The user further provides a voice input as shown in FIG. 6 (e.g., "will this
product fit my needs?"). Based on the image captured by the electronic device 100, the
server 602 identifies the object and various components of the object. The server 602
further determines an intent, a sub-intent and a super-intent based on the voice input,
usage history and any touch cues that the user may provide. In this example, the server

602 infers the super-intent to be to buy the washing machine and the sub-intent of
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needs. Accordingly, the voice engine 124 (shown in FIG. 1B) provides a voice
response (e.g., "Yes, this product can suit your washing needs") as spoken by a sales
representative. Based on the determined sub-intents, the voice response can also
include a query indicative of whether the user would like to know more about the
special features that cater to the user's needs (e.g., "Do you want to know about special
features?"). Further, the response is provided through the electronic device 100.

FIG. 7 is an example scenario 700 illustrating a method to provide the voice response
to the voice input with regard to a car. The user goes to a car showroom to inquire
about a car. The user points the electronic device 100 at the car. The user further
provides a voice input as shown in FIG. 7 (e.g., "How long will you take to reach des-
tination Y from here?"). Based on the image captured by the electronic device 100, the
server 602 identifies the object and various components of the object. The server 602
further determines an intent, a sub-intent and a super-intent based on the voice input,
usage history and any touch cues that the user may provide. In this example, the server
602 infers the super-intent to be to buy the car and the intent of the user to reach a
particular destination. The server 602 further determines the sub-intent to be to check if
the car can provide good mileage and speed. Accordingly, the voice engine 124
(shown in FIG. 1B) provides a voice response as spoken by a sales representative (e.g.,
"In T hours as my average speed 60 mph"). The most relevant voice prompt is chosen
to generate the interactive voice response. Based on the determined sub-intents, the
voice response can also include a query indicative of whether the user would like to
know more about the special features that cater to the user's needs (e.g., "Do you want
to know about my other features?").

FIG. 8 is an example scenario 800 illustrating a method to provide the voice response
to the voice input with regard to a wine bottle. The user goes to a restaurant. The user
points the electronic device 100 at the wine bottle. That is, the user takes a photograph
of the wine bottle by using a camera or image sensors of the electronic device 100, and
then the electronic device 100 captures an image of the wine bottle. The user further
provides a voice input (e.g., "How much can I drink?") as shown in FIG. 8. Based on
the image captured by the electronic device 100, the server 602 identifies the object
and various components of the object. The server 602 further determines at least one
intent including at least one of the intent, sub-intent and the super-intent based on the
voice input, usage history and any touch cues that the user may provide. In this
example, the server 602 infers the super-intent to be to purchase or consume another
wine bottle if the wine is good and the intent of the user to be to check if the quantity
of wine that can be consumed to drive safely. The server 602 further determines the
sub-intent to be to check if the user can reach home safely upon consumption. Ac-

cordingly, the voice engine 124 (shown in FIG. 1B) provides a voice response (e.g.,



16

WO 2019/172704 PCT/KR2019/002719

[80]

[81]

"You can drink 200ml of me and return home safely") as spoken by a wine yard
owner. The most relevant voice prompt is chosen to generate the interactive voice
response. Based on the determined sub-intents, the voice response includes the per-
missible amount to be consumed by the user such that the user can reach home safely.
The response is further conditioned based on the wine bottle identified. For example, a
different wine brand may have different permissible amounts that can be consumed,
due to varying amounts of alcohol in different types of wine. That is, the electronic
device 100 and/or the server could calculate an appropriate amount of wine con-
sumption based on at least one of the amount of alcohol in the wine, the user's body
weight, and an amount of alcohol previously consumed by the user during the
preceding hours.

Although the embodiments shown in FIGS. 6-8 describe situations where a user
travels to a mall, shop, or restaurant, and captures an image of a physical and tangible
object with a smartphone or other electronic device, the present disclosure is not so
limited. In another embodiment, the above-described aspects of the present disclosure
could also apply to a situation where a user is shopping for products online while at
home or while not present inside a retail store. In this situation, the user could browse
an online store, whereby multiple products would be displayed on a display screen of
an electronic device of the user. The electronic device could be a smartphone, desktop
computer, or tablet computer, but the form is not particularly limited. The user may
then select a product that is available for purchase. After this selection, a particular
product that is purchasable is shown on the display screen. The user may then ask a
question about the purchasable product. For example, the user could ask, with regard to
a smartwatch that is purchasable, "how long does the battery last?" This inquiry would
be received by at least one microphone of the electronic device. Subsequently, the
electronic device could generate a response to this question by taking into account the
currently displayed product, and analyzing the user's question with natural language
processing. For example, the electronic device could generate a response of "the
battery lifetime is about 12 hours on average.” The step of generating the response
could be performed by a server, e.g., the electronic device could send the voice inquiry
and information on the purchasable product to the server, the server would generate the
response, and then the server would send the response back to the user's electronic
device. The user's electronic device could then output the generated response by
outputting an auditory response to the user's question, regardless of how the response
is generated. Any of the particular techniques described with regard to the other em-
bodiments could also be applied to this online shopping embodiment.

As aforementioned embodiments, the electronic device may obtain at least one input

(e.g., a voice input, an image, a usage history, a gesture and so on), and then generate a
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response based on the at least one input. In another embodiment, the electronic device
may generate a plurality of responses, and provide the responses and priority in-
formation of the responses. That is, the responses may have different priorities based
on a probability that determined intent is correct.

For example, the electronic device provides a main response and at least one al-
ternative response. In an embodiment, the electronic device provides the main response
in the form of a voice output, and displays information regarding at least one al-
ternative response in the interface. The electronic device displays a interface for
notifying the user that there is at least one alternative response. Specifically, the
interface may include at least one item (e.g., icon, button and so on). If the user selects
an item among the at least one item, the electronic device outputs an alternative
response corresponding to the selected item. Further, the electronic device may display
priority information regarding at least one alternative response in the interface.

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 FIGS. 1A-8 include blocks
which can be at least one of a hardware device, or a combination of hardware device
and software module.

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
preferred embodiments, those skilled in the art will recognize that the embodiments
herein can be practiced with modification within the spirit and scope of the em-

bodiments as described herein.
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Claims

A method for operating an electronic device, the method comprising:
obtaining a voice input from a user, while capturing an image of an
object with an image sensor;

generating, based on the voice input and the image, a response as-
sociated with the object; and

outputting the response to the user.

The method of claim 1, wherein the generating the response comprises
ranking plural responses by relevance to the voice input, and selecting a
response from the plural responses with a highest relevancy ranking.
The method of claim 1, further comprising recognizing the object based
on information received from the image sensor of the electronic device.
The method of claim 1, wherein the generating the response comprises:
determining at least one intent of the user from the voice input; and
generating the response based on the at least one intent.

The method of claim 4, wherein determining the at least one intent
comprises:

identifying the object;

determining a context of the object based on a plurality of contextual
characteristics;

determining usage characteristics of the object based on a usage history
associated with the user and the object;

determining a first intent from the voice input based on the context of
the object; and

determining a second intent from the voice input based on the usage
characteristics.

The method of claim 5, wherein the plurality of contextual charac-
teristics comprises at least one from among a visual cue from the user
while providing the voice input, a focal length of the image sensor of
the electronic device, a distance between the user and the object, or an
object usage behavior of the user.

The method of claim 1, wherein the response comprises an auditory
response and a visual representation.

The method of claim 1, wherein generating the response comprises:
selecting a voice prompt for providing the response from among a
plurality of pre-stored voice prompts; and

generating the response based on the selected voice prompt.
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The method of claim 8, wherein the plurality of pre-stored voice
prompts are associated with a plurality of characteristics, and

wherein the plurality of characteristics comprises at least one from
among an experience of an expert associated with the object, a level of
knowledge of the expert about the object, a designation of the expert, or
an interaction pattern of the user with the expert.

The method of claim 1, further comprising:

displaying information regarding an alternative response; and
outputting the alternative response in response to a selection of the
user.

An electronic device comprising:

a memory; and

a processor configured to:

obtain, via a microphone, a voice input from a user, while capturing an
image of an object with an image sensor;

generate, based on the voice input and the image, a response associated
with the object ; and

control a display or speaker to output the response to the user.

The electronic device of claim 11, wherein the processor is further
configured to generate the response by ranking plural responses by
relevance to the voice input, and selecting a response from the plural
responses with a highest relevancy ranking.

The electronic device of claim 11, wherein the processor is further
configured to recognize the object based on information received from
the image sensor.

The electronic device of claim 11, wherein the processor is further
configured to:

determine at least one intent of the user from the voice input; and
generate the response based on the at least one intent.

The electronic device of claim 11, wherein the response comprises an

auditory response and a visual representation.
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