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(57) Abstract: Anelectronic device is provided. The electronic device may include a microphone, a communication module comprising
communication circuitry configured to be connected to one or more external electronic devices, and a processor. The processor may
be configured to identify a user based on voice data including phoneme information obtained using the microphone, identify first use
pattern information, corresponding to a first user, based on a designated artificial neural network (ANN) algorithm when the user
is the first user and to perform a first designated operation by controlling a first designated electronic device, belonging to the one
or more external electronic devices and corresponding to the phoneme information, through the communication module based on
the identified first use pattern information, and to identify second use pattern information, corresponding to a second user, based on
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the designated ANN algorithm when the user is the second user and perform a second designated operation by controlling a second
designated electronic device, belonging to the one or more external electronic devices and corresponding to the phoneme information,
through the communication module based on the identified second use pattern information. Various embodiments of the disclosure

can easily control at least one electronic device desired by a user based on use pattern information corresponding to the user using
the ANN algorithm.
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Description

Title of Invention: ELECTRONIC DEVICE AND METHOD FOR
CONTROLLING EXTERNAL ELECTRONIC DEVICE BASED

[1]

[2]

[3]

[4]

[5]

ON USE PATTERN INFORMATION CORRESPONDING TO

USER
Technical Field

The disclosure relates to a method of controlling an external electronic device based

on use pattern information corresponding to a user.

Background Art

As the Internet of things (IoT) technology is advanced, the number of IoT devices
providing various services 1s increasing. For example, an IoT device into which the
IoT technology has been incorporated may include products related to real life, such as
TV, arefrigerator, a washing machine, indoor lamps, an air-conditioning and heating
system, and an audio. Publicly used products in addition to personal products may also
be included in the IoT devices. Multiple IoT devices may receive a command for
performing a specific function and perform a specific function corresponding to the
received command.

Multiple IoT devices may be controlled by a specific device (e.g., hub device) and a
specific program. Multiple IoT devices may be controlled in response to previous
training information based on an artificial neural network (ANN) technology. The
ANN technology has a good possibility that it will develop in the near future and may
be used in the entire industry. An ANN training algorithm corresponding to the ANN
technology may include a recurrent neural network (RNN) algorithm and a con-
volution neural network (CNN) algorithm. The RNN algorithm may be an algorithm
for identifying an operation sequence over time and performing training based on the
continuity of corresponding information. The CNN algorithm may be an algorithm for
analyzing a static image.

Disclosure of Invention

Technical Problem

As the number of IoT devices to which the IoT technology has been applied
increases, a process of determining one of multiple IoT devices and delivering a
command so that a specific function is performed in the determined IoT device may be
difficult.
Solution to Problem

In accordance with various example embodiments, in order to control multiple IoT
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devices more efficiently, a user may deliver a command to at least one of multiple IoT

devices using a voice.
Various embodiments of the disclosure may provide a method for at least one IoT

device to perform a specific function based on an ANN algorithm in controlling at least
one of multiple IoT devices using a voice command.
Advantageous Effects of Invention

Various embodiments of the disclosure may include determining at least one of
multiple IoT devices using a voice command and controlling the determined at least
one IoT device to perform a specific function. In various embodiments of the
disclosure, a user can control at least one IoT device more conveniently by performing
the above-described operation based on the ANN algorithm.

In various embodiments of the disclosure, the function of an 10T device desired by a
user can be easily controlled based on use pattern information corresponding to the
user using the ANN algorithm. Accordingly, user convenience for control of the IoT
device can be improved.

Brief Description of Drawings

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

FIG. 1 is a block diagram illustratinag an electronic device within a network en-
vironment according to various embodiments;

FIG. 2 is diagram illustrating the pairing state between an electronic device and the
plurality of IoT devices according to various embodiments;

FIG. 3 is a flowchart illustrating an example method of controlling an IoT device in
accordance with a voice command according to various embodiments;

FIG. 4 is a flowchart illustrating an example method of controlling an external
electronic device based on configuration information corresponding to a user according
to various embodiments;

FIG. 5 is a diagram illustrating an example method of controlling an external
electronic device based on configuration information corresponding to a user according
to various embodiments;

FIG. 6 is a flowchart illustrating an example method of controlling an external
electronic device based on voice command and the gaze direction of a pupil according
to various embodiments; and

FIG. 7 is an diagram illustrating an example method of controlling an external
electronic device based on a voice command and the gaze direction of a pupil

according to various embodiments.
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Mode for the Invention

Fig. 1 is a block diagram illustrating an electronic device 101 in a network en-
vironment 100 according to various embodiments.

Referring to Fig. 1, the electronic device 101 in the network environment 100 may
communicate with an electronic device 102 via a first network 198 (e.g., a short-range
wireless communication network), or an electronic device 104 or a server 108 via a
second network 199 (e.g., a long-range wireless communication network). According
to an embodiment, the electronic device 101 may communicate with the electronic
device 104 via the server 108. According to an embodiment, the electronic device 101
may include a processor 120, memory 130, an input device 150, a sound output device
155, a display device 160, an audio module 170, a sensor module 176, an interface
177, a haptic module 179, a camera module 180, a power management module 188, a
battery 189, a communication module 190, a subscriber identification module (SIM)
196, or an antenna module 197. In some embodiments, at least one (e.g., the display
device 160 or the camera module 180) of the components may be omitted from the
electronic device 101, or one or more other components may be added in the electronic
device 101. In some embodiments, some of the components may be implemented as
single integrated circuitry. For example, the sensor module 176 (e.g., a fingerprint
sensor, an iris sensor, or an illuminance sensor) may be implemented as embedded in
the display device 160 (e.g., a display).

The processor 120 may execute, for example, software (e.g., a program 140) to
control at least one other component (e.g., a hardware or software component) of the
electronic device 101 coupled with the processor 120, and may perform various data
processing or computation. According to one embodiment, as at least part of the data
processing or computation, the processor 120 may load a command or data received
from another component (e.g., the sensor module 176 or the communication module
190) in volatile memory 132, process the command or the data stored in the volatile
memory 132, and store resulting data in non-volatile memory 134. According to an
embodiment, the processor 120 may include a main processor 121 (e.g., a central
processing unit (CPU) or an application processor (AP)), and an auxiliary processor
123 (e.g., a graphics processing unit (GPU), an image signal processor (ISP), a sensor
hub processor, or a communication processor (CP)) that is operable independently
from, or in conjunction with, the main processor 121. Additionally or alternatively, the
auxiliary processor 123 may be adapted to consume less power than the main
processor 121, or to be specific to a specified function. The auxiliary processor 123
may be implemented as separate from, or as part of the main processor 121.

The auxiliary processor 123 may control at least some of functions or states related to
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at least one component (e.g., the display device 160, the sensor module 176, or the
communication module 190) among the components of the electronic device 101,
instead of the main processor 121 while the main processor 121 is in an inactive (e.g.,
sleep) state, or together with the main processor 121 while the main processor 121 is in
an active state (e.g., executing an application). According to an embodiment, the
auxiliary processor 123 (e.g., an image signal processor or a communication processor)
may be implemented as part of another component (e.g., the camera module 180 or the
communication module 190) functionally related to the auxiliary processor 123.

The memory 130 may store various data used by at least one component (e.g., the
processor 120 or the sensor module 176) of the electronic device 101. The various data
may include, for example, software (e.g., the program 140) and input data or output
data for a command related thereto. The memory 130 may include the volatile memory
132 or the non-volatile memory 134.

The program 140 may be stored in the memory 130 as software, and may include, for
example, an operating system (OS) 142, middleware 144, or an application 146.

The input device 150 may receive a command or data to be used by other component
(e.g., the processor 120) of the electronic device 101, from the outside (e.g., a user) of
the electronic device 101. The input device 150 may include, for example, a mi-
crophone, a mouse, or a keyboard.

The sound output device 155 may output sound signals to the outside of the
electronic device 101. The sound output device 155 may include, for example, a
speaker or a receiver. The speaker may be used for general purposes, such as playing
multimedia or playing record, and the receiver may be used for an incoming calls.
According to an embodiment, the receiver may be implemented as separate from, or as
part of the speaker.

The display device 160 may visually provide information to the outside (e.g., a user)
of the electronic device 101. The display device 160 may include, for example, a
display, a hologram device, or a projector and control circuitry to control a corre-
sponding one of the display, hologram device, and projector. According to an em-
bodiment, the display device 160 may include touch circuitry adapted to detect a touch,
or sensor circuitry (e.g., a pressure sensor) adapted to measure the intensity of force
incurred by the touch.

The audio module 170 may convert a sound into an electrical signal and vice versa.
According to an embodiment, the audio module 170 may obtain the sound via the input
device 150, or output the sound via the sound output device 155 or a headphone of an
external electronic device (e.g., an electronic device 102) directly (e.g., wiredly) or
wirelessly coupled with the electronic device 101.

The sensor module 176 may detect an operational state (e.g., power or temperature)
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of the electronic device 101 or an environmental state (e.g., a state of a user) external
to the electronic device 101, and then generate an electrical signal or data value corre-
sponding to the detected state. According to an embodiment, the sensor module 176
may include, for example, a gesture sensor, a gyro sensor, an atmospheric pressure
sensor, a magnetic sensor, an acceleration sensor, a grip sensor, a proximity sensor, a
color sensor, an infrared (IR) sensor, a biometric sensor, a temperature sensor, a
humidity sensor, or an illuminance sensor.

The interface 177 may support one or more specified protocols to be used for the
electronic device 101 to be coupled with the external electronic device (e.g., the
electronic device 102) directly (e.g., wiredly) or wirelessly. According to an em-
bodiment, the interface 177 may include, for example, a high definition multimedia
interface (HDMI), a universal serial bus (USB) interface, a secure digital (SD) card
interface, or an audio interface.

A connecting terminal 178 may include a connector via which the electronic device
101 may be physically connected with the external electronic device (e.g., the
electronic device 102). According to an embodiment, the connecting terminal 178 may
include, for example, a HDMI connector, a USB connector, a SD card connector, or an
audio connector (e.g., a headphone connector),

The haptic module 179 may convert an electrical signal into a mechanical stimulus
(e.g., a vibration or a movement) or electrical stimulus which may be recognized by a
user via his tactile sensation or kinesthetic sensation. According to an embodiment, the
haptic module 179 may include, for example, a motor, a piezoelectric element, or an
electric stimulator.

The camera module 180 may capture a still image or moving images. According to
an embodiment, the camera module 180 may include one or more lenses, image
sensors, image signal processors, or flashes.

The power management module 188 may manage power supplied to the electronic
device 101. According to one embodiment, the power management module 188 may
be implemented as at least part of, for example, a power management integrated circuit
(PMIC).

The battery 189 may supply power to at least one component of the electronic device
#01. According to an embodiment, the battery 189 may include, for example, a
primary cell which is not rechargeable, a secondary cell which is rechargeable, or a
fuel cell.

The communication module 190 may support establishing a direct (e.g., wired) com-
munication channel or a wireless communication channel between the electronic
device 101 and the external electronic device (e.g., the electronic device 102, the

electronic device 104, or the server 108) and performing communication via the es-
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tablished communication channel. The communication module 190 may include one or
more communication processors that are operable independently from the processor
120 (e.g., the application processor (AP)) and supports a direct (e.g., wired) commu-
nication or a wireless communication. According to an embodiment, the commu-
nication module 190 may include a wireless communication module 192 (e.g., a
cellular communication module, a short-range wireless communication module, or a
global navigation satellite system (GNSS) communication module) or a wired commu-
nication module 194 (e.g., a local area network (LAN) communication module or a
power line communication (PLC) module). A corresponding one of these commu-
nication modules may communicate with the external electronic device via the first
network 198 (e.g., a short-range communication network, such as BluetoothTM,
wireless-fidelity (Wi-Fi) direct, or infrared data association (IrDA)) or the second
network 199 (e.g., a long-range communication network, such as a cellular network,
the Internet, or a computer network (e.g., LAN or wide area network (WAN)). These
various types of communication modules may be implemented as a single component
(e.g., a single chip), or may be implemented as multi components (e.g., multi chips)
separate from each other. The wireless communication module 192 may identify and
authenticate the electronic device 101 in a communication network, such as the first
network 198 or the second network 199, using subscriber information (e.g., inter-
national mobile subscriber identity (IMSI)) stored in the subscriber identification
module 196.

The antenna module 197 may transmit or receive a signal or power to or from the
outside (e.g., the external electronic device) of the electronic device 101. According to
an embodiment, the antenna module 197 may include one or more antennas, and,
therefrom, at least one antenna appropriate for a communication scheme used in the
communication network, such as the first network 198 or the second network 199, may
be selected, for example, by the communication module 190 (e.g., the wireless com-
munication module 192). The signal or the power may then be transmitted or received
between the communication module 190 and the external electronic device via the
selected at least one antenna.

At least some of the above-described components may be coupled mutually and com-
municate signals (e.g., commands or data) therebetween via an inter-peripheral com-
munication scheme (e.g., a bus, general purpose input and output (GPI1O), serial pe-
ripheral interface (SPI), or mobile industry processor interface (MIPI)).

According to an embodiment, commands or data may be transmitted or received
between the electronic device 101 and the external electronic device 104 via the server
108 coupled with the second network 199. Each of the electronic devices 102 and 104

may be a device of a same type as, or a different type, from the electronic device 101.
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According to an embodiment, all or some of operations to be executed at the electronic
device 101 may be executed at one or more of the external electronic devices 102, 104,
or 108. For example, if the electronic device 101 should perform a function or a
service automatically, or in response to a request from a user or another device, the
electronic device 101, instead of, or in addition to, executing the function or the
service, may request the one or more external electronic devices to perform at least
part of the function or the service. The one or more external electronic devices
receiving the request may perform the at least part of the function or the service
requested, or an additional function or an additional service related to the request, and
transfer an outcome of the performing to the electronic device 101. The electronic
device 101 may provide the outcome, with or without further processing of the
outcome, as at least part of a reply to the request. To that end, a cloud computing, dis-
tributed computing, or client-server computing technology may be used, for example.

FIG. 2 is a diagram illustrating the pairing state between an electronic device and the
plurality of IoT devices according to various embodiments.

Referring to FIG. 2, the electronic device 101 may perform communication with a
plurality of IoT devices through a wired communication channel or a wireless commu-
nication channel using a communication module which includes, for example, various
communication circuitry (e.g., communication module 190 of FIG. 1). The plurality of
the IoT devices may include, for example, and without limitation, a washing machine
201, a refrigerator 202, television (e.g., TV1 203 and TV2 204), an audio device 2035, a
curtain 206 (e.g., automation system capable of opening and shutting a curtain),
closed-circuit television (CCTV) 207, an interphone 208, a lighting system 209 and an
air-conditioning and heating system 210 (e.g., air-conditioner), for example. The IoT
devices may be two or more identical products. Products included the same category
may be two or more. For example, the TV (e.g., TV1 203) may be positioned in a
living room, and another TV (e.g., TV2 204) may be positioned in a study. The
functions of the lighting system 209 and the air-conditioning and heating system 210
may be executed in accordance with at least one room.

In accordance with various embodiments, the electronic device 101 may determine at
least one IoT device in response to a user’s command, and may control the determined
IoT device to perform at least one function. In accordance with various embodiments,
in delivering a voice command to an IoT device and processing the command, a user’s
use pattern (e.g., use pattern information and/or configuration information) may be
identified based on the ANN algorithm (e.g., RNN algorithm and/or long short term
memory (LSTM) algorithm). For example, the RNN algorithm may refer, for example,
to a deep learning model for training data that varies over time like time-series data.

The LSTM algorithm may refer, for example, to a deep learning model having a sup-
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plemented disadvantage of the RNN algorithm. The LSTM algorithm may refer, for
example, to an algorithm capable of retaining trained information for a long period of
time by supplementing the RNN algorithm whose trained information may be lost. The
electronic device 101 according to various embodiments may identify a user who has
delivered a voice command, may identify trained use pattern information (e.g., con-
figuration information) based on identified use pattern information based on the ANN
algorithm in accordance with the identified user, and may control at least one IoT
device. In accordance with various embodiments, the use pattern information may
include information on, for example, and without limitation, the frequency that at least
one external electronic device is used, information on the time when the external
electronic device was used, information on external electronic device that has been
used relatively more frequently with respect to the same type of external electronic
devices, information related to the user, information on an external electronic device
preferred by the user, time information, weather information, and on the like, based on
the user.

[41] FIG. 3 is a flowchart illustrating an example method of controlling an IoT device in
accordance with a voice command according to various embodiments.

[42] Referring to FIG. 3, at operation 301, the processor (e.g., processor 120 of FIG. 1) of
an electronic device (e.g., electronic device 101 of FIG. 1) may detect a voice
command by receiving the voice of a user through a microphone (e.g., input device
150 of FIG. 1). For example, and without limitation, the electronic device 101 may be
a hub device configured to manage or control IoT devices and may maintain a pairing
state with at least one IoT device. The IoT devices may include electronic products
used in real life and related to a personal user, such as, for example, and without
limitation, a washing machine, a refrigerator and TV, or the like, and may include
electronic products used in real life and publicly used by multiple users.

[43] At operation 303, the processor 120 of the electronic device 101 may identify a user
based on the detected voice command. For example, the electronic device 101 may
have audio information (e.g., voice frequency information) for the voice of the user
already stored in memory (e.g., memory 130 of FIG. 1). The processor 120 may
identify a user corresponding to the voice command by comparing the detected voice
command with the audio information stored in the memory 130. In accordance with
various embodiments, when a voice is received, the processor 120 may analyze and
predict the input voice based on the ANN algorithm. The processor 120 may identify
whether a specific pattern is repeated in accordance with the input voice through
analysis and prediction. When the specific pattern is repeated, the processor 120 may
store information on the specific pattern and the frequency of the input voice in the

memory 130, and may assign a unique identification (ID). In accordance with various
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embodiments, when a voice command is detected, the processor 120 may identify a
user corresponding to the detected voice command based on information on the
specific pattern and the frequency of the voice corresponding to the unique ID.

At operation 305, the processor 120 of the electronic device 101 may identify a user
using, for example, a facial recognition method through a camera (e.g., camera module
180 of FIG. 1).

In accordance with various embodiments, the processor 120 may identify a user
based on at least one of operation 303 and operation 305. For example, the processor
120 may identify a user based on the voice command detected at operation 303, and
may omit operation 305. The processor 120 may omit operation 303, and may identify
a user using a facial recognition method through the camera at operation 305. In ac-
cordance with various embodiments, in order to precisely identify a user, both
operation 303 and operation 305 may be performed, and the sequence that operation
303 and operation 305 are performed may be changed. However, it will be understood
that any means of identifying the user may be used.

At operation 307, the processor 120 may control at least one external electronic
device (e.g., IoT device), corresponding to the detected voice command, based on the
use pattern information (e.g., configuration information) corresponding to the user
identified at operation 303 to operation 305. For example, the use pattern information
may be determined based on the ANN algorithm (e.g., RNN algorithm and LSTM
algorithm). The RNN algorithm may refer, for example, to an ANN model for training
data that varies over time like time-series data. The LSTM algorithm may refer, for
example, to an ANN model having a supplemented disadvantage of the RNN
algorithm. The LSTM algorithm may refer, for example, to an algorithm capable of
storing trained information for a long period of time by supplementing the RNN
algorithm whose trained information may be lost. The use pattern information may
include specific use pattern information corresponding to a specific user. For example,
in the case of a first user, first use pattern information (e.g., first configuration in-
formation) may be determined in accordance with the first user. In the case of a second
user, second use pattern information (e.g., second configuration information) may be
determined in accordance with the second user.

In accordance with various embodiments, the use pattern information may include in-
formation on the frequency that an IoT device is used, information on the time when an
IoT device is used, information on an IoT device that is used more frequently if the
same type of IoT devices (e.g., TV1 and TV2) are present, information related to a user
(e.g., location, family relation and residence time), information on a function of an IoT
device preferred by a user, time information or weather information, with respect to

multiple IoT devices.
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In accordance with an example embodiment, when a user (e.g., first user) delivers a
voice command “Turn off lights in my room and turn on my favorite music”, the
processor 120 of the electronic device 101 may determine which room corresponds to
the user’s room based on use pattern information, and may turn off the lights in the
user room. Furthermore, the processor 120 may identify the location of the user and
determine an IoT device capable of playing back the music at the location of the user.
The processor 120 may identify the music preferred by the user based on the use
pattern information, and may control the IoT device to play back the music preferred
by the user. If a different user (e.g., second user) delivers a voice command, the
processor 120 may determine an IoT device, corresponding to the voice command,
based on use pattern information corresponding to the different user, and may perform
a configured function of the determined IoT device.

In accordance with another embodiment, when a user delivers a voice command
“Turn on TV?”, the processor 120 may identify the location of the user based on use
pattern information, and may control TV close to the user to be turned on. The
processor 120 may identify the current time and a TV program preferred by the user,
based on the use pattern information, and may control the TV to broadcast the
preferred TV program.

In accordance with various embodiments, if a new user (e.g., a user not recorded
through the ANN algorithm or a nonregistered user) not corresponding to use pattern
information delivers a voice command, the processor 120 does not perform the voice
command, and may receive a permission for the execution of the voice command from
an existing user (e.g., a user recorded through the ANN algorithm or a registered user)
through a speaker (e.g., sound output device 155 of FIG. 1) or a display (e.g., display
device 160 of FIG. 1). For example, the processor 120 may control an loT device
based on the trained voice command of an existing user based on the ANN algorithm.
In accordance with various embodiments, the processor 120 may register a new user
under the permission of an existing user. Use pattern information corresponding to a
new user may continue to be updated.

In accordance with various embodiments, the processor 120 may continue to update
use pattern information corresponding to each of multiple users. For example, when a
voice is received, the processor 120 may analyze and predict the input voice based on
the ANN algorithm (e.g., RNN algorithm and LSTM algorithm). If a specific pattern is
repeated in obtained data through analysis and prediction, the processor 120 may store
information on the specific pattern and the frequency of the voice in a server or
specific memory, and may assign a unique identification (ID). The processor 120 may
identify similarity with existing stored information based on the information on the

specific pattern and the frequency of the voice corresponding to the unique ID. If the
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information on the unique ID is similar to the existing stored information, the
processor 120 may update the existing stored information based on the information on
the unique ID.

FIG. 4 is a flowchart illustrating an example method of controlling an external
electronic device based on configuration information corresponding to a user according
to various embodiments.

Referring to FIG. 4, at operation 401, the processor (e.g., processor 120 FIG. 1) of an
electronic device (e.g., electronic device 101 of FIG. 1) may receive a user’s voice
command using a microphone (e.g., input device 150 of FIG. 1).

At operation 403, the processor 120 may identify who the user is based on the
received voice command. For example, the processor 120 may identify audio in-
formation (e.g., the specific pattern of the voice and frequency information of the
voice) on the received voice command. The processor 120 may identify a user corre-
sponding to the voice command by comparing the identified audio information with
audio information stored in memory (e.g., memory 130 of FIG. 1).

At operation 405, the processor 120 may identify (determine) whether the user who
has delivered the voice command is a first user. When the user is identified
(determined) to be the first user, at operation 407, the processor 120 may identify first
configuration information corresponding to the first user (e.g., first use pattern in-
formation), and may determine at least one external electronic device, corresponding to
the voice command, based on the first configuration information.

At operation 409, the processor 120 may control the determined external electronic
device to perform a function corresponding to the voice command.

If, at operation 405, the user is not the first user, at operation 411, the processor 120
may identify (determine) whether the user is a second user. If the user is identified
(determined) to be the second user, at operation 413, the processor 120 may identify
second configuration information corresponding to the second user (e.g., second use
pattern information), and may determine at least one external electronic device, corre-
sponding to the voice command, based on the second configuration information.

At operation 415, the processor 120 may control the determined external electronic
device to perform a function corresponding to the voice command.

If, at operation 411, the user is not the second user, the processor 120 may ignore the
received voice command. In accordance with various embodiments, when audio in-
formation to be compared with audio information corresponding to a received voice
command is not stored in the memory 130, the processor 120 may store audio in-
formation, corresponding to the voice command, in the memory 130 and may assign a
unique ID. In accordance with various embodiments, the electronic device 101 may

store new audio information in the memory 130 under the control of a user corre-
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sponding to an ID previously stored in the memory 130, and may assign a unique ID.
For example, when the electronic device 101 assigns a unique ID, it may request
permission from a user corresponding to a previously stored ID.

FIG. 5 is a diagram illustrating an example method of controlling an external
electronic device based on configuration information corresponding to a user according
to various embodiments.

Referring to FIG. 5, the electronic device 101 may receive the voice of at least one
user through a microphone (e.g., input device 150 of FIG. 1), and may identify who the
user corresponding to the received voice is. For example, the electronic device 101
may identify audio information (e.g., specific pattern and frequency information) on
the received voice. The electronic device 101 may identify a user corresponding to the
received voice by comparing the identified audio information and audio information
stored in memory (e.g., memory 130 of FIG. 1). The electronic device 101 may
identify use pattern information, corresponding to the identified user, based on the
ANN algorithm, and may control at least one external electronic device (e.g., [oT
device) to perform a voice command for the received voice based on the use pattern in-
formation.

In accordance with various embodiments, a user A 510 (e.g., first user) and a user B
520 (e.g., second user) may live in the same space 501 (e.g., house). The user A 510
may live in aroom A 511 included in the same space 501, and the user B 520 may live
in aroom B 521 included in the same space 501. An electronic device (e.g., electronic
device 101 of FIG. 1) may identify the user A 510 and the user B 520, living in the
same space 501, based on the ANN algorithm. For example, the electronic device 101
may have audio information of the user A 510 and audio information of the user B 520
stored in memory (e.g., memory 130 of FIG. 1). Furthermore, the electronic device 101
may store use pattern information, corresponding to the user A 510, and use pattern in-
formation, corresponding to the user B 520, in the memory 130. The electronic device
101 may receive the voice of at least one of the user A 510 and the user B 520, and
may identify a user corresponding to the voice based on the audio information stored in
the memory.

For example, when the user A 510 delivers a voice command 513 “Raise temperature
in my room”, the electronic device 101 may receive the voice command 513, and may
identify that a user corresponding to the voice command 513 is the user A 510. The
electronic device 101 may identify the room A 511, that is, the room of the user A 510,
based on the use pattern information corresponding to the user A 510. The electronic
device 101 may identify information on outside weather and a set temperature
preferred by the user A 510 based on the use pattern information. The electronic device

101 may control an air-conditioning and heating system 503 (e.g., air-conditioning and
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heating system 210 of FIG. 2) to adjust the temperature of the room A 511. In ac-
cordance with various embodiments, the electronic device 101 may identify an indoor
set temperature, preferred by the user A 510, based on the use pattern information of
the user A 510, and may adjust the temperature of the room A 511 based on the
identified temperature.

In accordance with various embodiments, when the user B 520 not the user A 510
delivers a voice command, the electronic device 101 may control at least one external
electronic device (e.g., air-conditioning and heating system 503) like the above-
described example.

For example, when the user B 520 delivers a voice command 523 “Raise temperature
in my room”, the electronic device 101 may receive the voice command 523, and may
identify that a user corresponding to the voice command 523 is the user B 520. The
electronic device 101 may identify the room B 521, that is, the room of the user B 520,
based on the use pattern information corresponding to the user B 520. The electronic
device 101 may control the air-conditioning and heating system 503 (e.g., air-
conditioning and heating system 210 of FIG. 2) to adjust the temperature of the room B
521. In accordance with various embodiments, the electronic device 101 may identify
an indoor set temperature, preferred by the user B 520, based on the use pattern in-
formation of the user B 520, and may adjust the temperature of the room B 521 based
on the identified temperature.

FIG. 6 is a flowchart illustrating an example method of controlling an external
electronic device based on voice command and the gaze direction of a pupil according
to various embodiments.

Referring to FIG. 6, at operation 601, the processor (e.g., processor 120 of FIG. 1) of
an electronic device (e.g., electronic device 101 of FIG. 1) may detect a surrounding
movement in an operation sensor mode. The operation sensor mode may be a mode in
which the processor 120 of the electronic device 101 detects a moving subject for pho-
tography using a sensor module (e.g., sensor module 176 of FIG. 1). The processor 120
of the electronic device 101 may obtain an image of an external object using a camera
(e.g., camera module 180 of FIG. 1). In accordance with various embodiments, the
processor 120 may obtain an image of an external object in the state in which the
camera is always activated, may obtain an image of an external object by activating the
camera in the operation sensor mode, or may obtain an image of an external object by
activating the camera when it detects a moving subject for photography.

At operation 603, the processor 120 may identify (determine) whether an external
object (e.g., subject for photography) is a person based on an obtained image.

If, at operation 603, the external object is identified (determined) to be a person, at

operation 605, the processor 120 may obtain a voice from the external object (e.g.,
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person) using a microphone (e.g., input device 150 of FIG. 1).

At operation 607, the processor 120 may identify a user based on the obtained voice.
For example, the processor 120 may determine whether the user is an existing
registered user or a new user. The processor 120 may identify whether the user is a
registered user or a nonregistered user based on audio information stored in the
memory 130. Although not shown, when the user is a nonregistered user, the processor
120 may register the nonregistered user under the permission of a registered user.

At operation 609, the processor 120 may identify a pupil movement of the user using
a camera (e.g., camera module 180 of FIG. 1). For example, the processor 120 may
identify the direction at which the user gazes using the camera.

At operation 611, the processor 120 may determine at least one of a plurality of
external electronic devices based on the identified pupil movement. For example, if a
plurality of external electronic devices is disposed in the direction at which the user
gazes (e.g., coordinates), the processor 120 may group the plurality of external
electronic devices. The processor 120 may determine at least one external electronic
device capable of performing a function, corresponding to the voice, based on the
plurality of grouped external electronic devices.

At operation 613, the processor 120 may determine whether a function corresponding
to a voice command may be performed through the determined external electronic
device based on use pattern information (e.g., configuration information) corre-
sponding to the user. In accordance with various embodiments, the use pattern in-
formation (e.g., configuration information) may be determined in accordance with a
specific user and periodically updated based on the ANN algorithm. The processor 120
may determine at least one external electronic device in accordance with a user based
on use pattern information, and may control the determined external electronic device
to perform a function desired by the user.

At operation 615, the processor 120 may control the determined external electronic
device to perform a function corresponding to a voice command.

If, at operation 613, the determined external electronic device does not perform a
function corresponding to a voice command, at operation 617, the processor 120 may
provide the user with notification using a method, such as an audio signal, light,
vibration and message notification in a display. The processor 120 may deliver a
message, reading that a voice command has not been recognized, to a user.

FIG. 7 is a diagram illustrating an example method of controlling an external
electronic device based on a voice command and the gaze direction of a pupil
according to various embodiments.

FIG. 7 is a plan view of the living space 700 (e.g., house) of a user 701, which is seen

from the top. For example, the living space 700 of the user 701 may include an audio
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device 711 (e.g., audio device 205 of FIG. 2), two sets of TV (e.g., TV1 712 (e.g., TV1
203 of FIG. 2) and TV2 713 (e.g., TV2 204 of FIG. 2)), a curtain 714 (e.g., curtain 206
of FIG. 2), lightings (e.g., lighting(left) 716 and lighting(right) 715), a washing
machine 717 (e.g., washing machine 201 of FIG. 2) and a refrigerator 718 (e.g., re-
frigerator 202 of FIG. 2). The plurality of external electronic devices may be included
in IoT devices. Although not shown, the living space 700 may further include multiple
IoT devices (e.g., air-conditioning and heating system (e.g., air-conditioning and
heating system 210 of FIG. 2)). External electronic devices are not limited to the
external electronic devices show in FIG. 7.

Referring to FIG. 7, an electronic device 710 (e.g., electronic device 101 of FIG. 1)
has been illustrated as being positioned at the center of the living space 700, but the
location of the electronic device 710 is not limited. The electronic device 710 may
function as a hub device for managing or controlling multiple external electronic
devices (e.g., audio device 711, TV1 712, TV2 713, lightings 715 and 716, washing
machine 717 and refrigerator 718), and may be synchronized with at least one external
electronic device. The electronic device 710 may determine at least one of syn-
chronized external electronic devices and control the function of the determined
external electronic device. For example, the electronic device 710 may control the re-
frigerator 718 in order to control the refrigeration temperature of the refrigerator 718,
and may remotely control the ON/OFF and volume of the audio device 711. The
electronic device 710 may include a camera (e.g., camera module 180 of FIG. 1) and
photograph a surrounding subject for photography using the camera.

Referring to FIG. 7, the electronic device 710 may track a pupil movement of a user
using the camera and identify at least one external electronic device positioned in the
direction at which the user gazes based on the pupil movement. The electronic device
710 may predict the user’s intention based on the pupil movement of the user and
control at least one external electronic device positioned in the direction at which the
user gazes.

In accordance with various embodiments, a user may gaze at least one external
electronic device corresponding to a voice command while delivering the voice
command to the electronic device 710. The electronic device 710 may identify a pupil
movement of the user while receiving the voice command through a microphone. The
electronic device 710 may predict the direction at which the user gazes and identify at
least one external electronic device positioned in the direction at which the user gazes.
The electronic device 710 may apply the delivered voice command to the identified
external electronic device. The electronic device 710 may remotely control the
identified external electronic device to perform a function corresponding to the voice

command.
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An electronic device (e.g., electronic device 101 of FIG. 1) according to various em-
bodiments of the disclosure may include a microphone (e.g., input device 150 of FIG.
1), a communication module (e.g., communication module 190 of FIG. 1) for
connection with one or more external electronic devices, and a processor (€.g.,
processor 120 of FIG. 1). The processor 120 may identify a user at least based on voice
data including phoneme information obtained using the microphone 150. When the
user is a first user, the processor may identify first use pattern information corre-
sponding to the first user based on a designated ANN algorithm, and may perform a
first designated operation by controlling a first designated electronic device that
belongs to the one or more external electronic devices and that corresponds to the
phoneme information through the communication module 190 based on the identified
first use pattern information. When the user is a second user, the processor may
identify second use pattern information corresponding to the second user based on the
designated ANN algorithm, and may perform a second designated operation by con-
trolling a second designated electronic device of the one or more external electronic
devices through the communication module 190 using the phoneme information based
on the identified second use pattern information.

In accordance with various embodiments, the first use pattern information may
include use pattern information of the first user corresponding to the one or more
external electronic devices. The second use pattern information may include use
pattern information of the second user corresponding to the one or more external
electronic devices.

In accordance with various embodiments, the first use pattern information may
include use pattern information of the first user to which weight corresponding to the
first user has been applied, based on the designated ANN algorithm. The second use
pattern information may include use pattern information of the second user to which
weight corresponding to the second user has been applied, based on the designated
ANN algorithm.

In accordance with various embodiments, the first use pattern information and the
second use pattern information may include at least one of information on the
frequency that each external electronic device is used, information on the time when
the external electronic device is used, information on a more used external electronic
device if the same type of external electronic devices are included, information related
to a user, information on an external electronic device preferred by the user, time in-
formation and weather information with respect to the one or more external electronic
devices.

In accordance with various embodiments, the processor 120 may determine at least

one external electronic device, belonging to the one or more external electronic devices
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and capable of performing the first designated operation, to be the first designated
electronic device. The processor may determine at least one different external
electronic device, belonging to the one or more external electronic devices and capable
of performing the second designated operation, to be the second designated electronic
device.

In accordance with various embodiments, if a plurality of external electronic devices
of the one or more external electronic devices corresponds to the first designated
operation or the second designated operation, the processor 120 may determine the
first designated electronic device of the plurality of external electronic devices at least
based on the first use pattern information, and may determine the second designated
electronic device of the plurality of external electronic devices at least based on the
second use pattern information.

In accordance with various embodiments, the first designated operation and the
second designated operation may perform the same function.

In accordance with various embodiments, an electronic device (e.g., electronic device
101 of FIG. 1) may further include a camera (e.g., camera module 180 of FIG. 1). The
processor 120 may identify a pupil movement of a user using the camera 180, may
determine the direction at which the user gazes at least based on the pupil movement,
and may determine the first designated electronic device or the second designated
electronic device at least based on the direction.

In accordance with various embodiments, if the user does not belong to the first user
and the second user, the processor 120 may provide notification for identifying
whether the user’s control on the one or more external electronic devices has been
permitted.

An electronic device (e.g., electronic device 101 of FIG. 1) according to various em-
bodiments of the disclosure may include a microphone (e.g., input device 150 of FIG.
1), a communication module comprising communication circuitry (e.g., commu-
nication module 190 of FIG. 1) configured to provide a connection with one or more
external electronic devices, and a processor (e.g., processor 120 of FIG. 1). The
processor 120 may identify a user at least based on voice data including phoneme in-
formation obtained using the microphone 150. When the user is a first user, the
processor may identify first use pattern information corresponding to the first user
based on a designated ANN algorithm, and may perform a designated operation by
controlling a first designated electronic device, belonging to the one or more external
electronic devices and corresponding to the phoneme information, through the commu-
nication module 190 based on the identified first use pattern information. When the
user is a second user, the processor may identify second use pattern information corre-

sponding to the second user based on the designated ANN algorithm, and may perform
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a designated operation by controlling a second designated electronic device, belonging
to the one or more external electronic devices and corresponding to the phoneme in-
formation, through the communication module 190 based on the identified second use
pattern information.

In accordance with various example embodiments, the first use pattern information
may include use pattern information of the first user corresponding to the one or more
external electronic devices. The second use pattern information may include use
pattern information of the second user corresponding to the one or more external
electronic devices.

In accordance with various example embodiments, the first use pattern information
may include the use pattern information of the first user to which weight corresponding
to the first user has been applied based on the designated ANN algorithm. The second
use pattern information may include the use pattern information of the second user to
which weight corresponding to the second user has been applied based on the
designated ANN algorithm.

In accordance with various example embodiments, the first use pattern information
and the second use pattern information may include at least one of information on the
frequency that each external electronic device is used, information on the time when
the external electronic device is used, information on a more used external electronic
device if the same type of external electronic devices are used, information related to a
user, information on an external electronic device preferred by the user, time in-
formation and weather information, with respect to the one or more external electronic
devices.

In accordance with various example embodiments, the processor 120 may determine
at least one external electronic device, belonging to the one or more external electronic
devices and capable of performing the first designated operation, to be the first
designated electronic device, and may determine at least one different external
electronic device, belonging to the one or more external electronic devices and capable
of performing the second designated operation, to be the second designated electronic
device.

A method according to various embodiments of the disclosure may include
identifying a user at least based on voice data including phoneme information obtained
using a microphone, identifying first use pattern information corresponding to a first
user based on a designated ANN algorithm when the user is the first user, performing a
first designated operation by controlling a first designated electronic device, belonging
to the one or more external electronic devices and corresponding to the phoneme in-
formation, through a communication module based on the identified first use pattern

information, identifying second use pattern information corresponding to a second user
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based on the designated ANN algorithm when the user is the second user, and
performing a second designated operation by controlling a second designated
electronic device, belonging to the one or more external electronic devices and corre-
sponding to the phoneme information, through the communication module based on
the identified second use pattern information.

A method according to various example embodiments may include determining at
least one external electronic device, belonging to the one or more external electronic
devices and capable of performing the first designated operation, to be the first
designated electronic device, and determining at least one different external electronic
device, belonging to the one or more external electronic devices and capable of
performing the second designated operation, to be the second designated electronic
device.

A method according to various example embodiments may include determining the
first designated electronic device of a plurality of external electronic devices at least
based on the first use pattern information if the plurality of external electronic devices
of the one or more external electronic devices corresponds to the first designated
operation or the second designated operation, and determining the second designated
electronic device of the plurality of external electronic devices at least based on the
second use pattern information.

In accordance with various example embodiments, the first designated operation and
the second designated operation may perform the same function.

In accordance with various example embodiments, performing the first designated
operation or performing the second designated operation may include identifying a
pupil movement of the user using a camera, determining the direction at which the user
gazes at least based on the pupil movement, and determining the first designated
electronic device or second designated electronic device of the one or more external
electronic devices at least based on the direction.

A method according to various example embodiments may include providing noti-
fication for identifying whether control of the one or more external electronic devices
corresponding to the user has been permitted when the user does not belong to the first
user and the second user.

The electronic device according to various example embodiments may be one of
various types of electronic devices. The electronic devices may include, for example,
and without limitation, a portable communication device (e.g., a smart phone), a
computer device, a portable multimedia device, a portable medical device, a camera, a
wearable device, a home appliance, or the like. According to an embodiment of the
disclosure, the electronic devices are not limited to those described above.

It should be appreciated that various embodiments of the present disclosure and the
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terms used therein are not intended to limit the technological features set forth herein
to particular embodiments and include various changes, equivalents, or replacements
for a corresponding embodiment. With regard to the description of the drawings,
similar reference numerals may be used to refer to similar or related elements. It is to
be understood that a singular form corresponding to an item may include one or more
of the things, unless the relevant context clearly indicates otherwise. As used herein,
each of such phrases as "A or B," "at least one of A and B," “at least one of A or B,”
"A, B, or C," "at least one of A, B, and C," and “at least one of A, B, or C,” may
include all possible combinations of the items enumerated together in a corresponding
one of the phrases. As used herein, such terms as "Ist" and "2nd," or “first” and
"second"” may be used to simply distinguish a corresponding component from another,
and does not limit the components in other aspect (e.g., importance or order). It is to be
understood that if an element (e.g., a first element) is referred to, with or without the

"o

term “operatively” or “communicatively”, as “coupled with,” "coupled to," "connected
with," or “connected to” another element (e.g., a second element), it means that the
element may be coupled with the other element directly (e.g., wiredly), wirelessly, or
via a third element.

As used herein, the term "module” may include a unit implemented in hardware,
software, and/or firmware, and may interchangeably be used with other terms, for
example, "logic," "logic block," "part," or "circuitry”. A module may be a single
integral component, or a minimum unit or part thereof, adapted to perform one or more
functions. For example, according to an embodiment, the module may be implemented
in a form of an application-specific integrated circuit (ASIC).

Various embodiments as set forth herein may be implemented as software (e.g., the
program 140) including one or more instructions that are stored in a storage medium
(e.g., internal memory 136 or external memory 138) that is readable by a machine
(e.g., the electronic device 101). For example, a processor (e.g., the processor 120) of
the machine (e.g., the electronic device 101) may invoke at least one of the one or
more instructions stored in the storage medium, and execute it, with or without using
one or more other components under the control of the processor. This allows the
machine to be operated to perform at least one function according to the at least one in-
struction invoked. The one or more instructions may include a code generated by a
complier or a code executable by an interpreter. The machine-readable storage medium
may be provided in the form of a non-transitory storage medium. Wherein, the term
"non-transitory" refers to a storage medium that is a tangible device, but this term does
not differentiate between where data is semi-permanently stored in the storage medium
and where the data is temporarily stored in the storage medium.

According to an embodiment, a method according to various embodiments of the
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disclosure may be included and provided in a computer program product. The
computer program product may be traded as a product between a seller and a buyer.
The computer program product may be distributed in the form of a machine-readable
storage medium (e.g., compact disc read only memory (CD-ROM)), or be distributed
(e.g., downloaded or uploaded) online via an application store (e.g., Play StoreTM), or
between two user devices (e.g., smart phones) directly. If distributed online, at least
part of the computer program product may be temporarily generated or at least tem-
porarily stored in the machine-readable storage medium, such as memory of the manu-
facturer's server, a server of the application store, or a relay server.

According to various embodiments, each component (e.g., a module or a program) of
the above-described components may include a single entity or multiple entities.
According to various embodiments, one or more of the above-described components
may be omitted, or one or more other components may be added. Alternatively or addi-
tionally, a plurality of components (e.g., modules or programs) may be integrated into
a single component. In such a case, according to various embodiments, the integrated
component may still perform one or more functions of each of the plurality of
components in the same or similar manner as they are performed by a corresponding
one of the plurality of components before the integration. According to various em-
bodiments, operations performed by the module, the program, or another component
may be carried out sequentially, in parallel, repeatedly, or heuristically, or one or more
of the operations may be executed in a different order or omitted, or one or more other
operations may be added.

While the present disclosure has been illustrated and described with reference to
various example embodiments, it will be understood that the various example em-
bodiments are descriptive, and not limiting. One skilled in the art will understand that
various modifications, alternatives and changes may be made without departing from
the spirit and scope of the disclosure as defined, for example, and without limitation, in

the appended claims, and their equivalents.
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Claims

An electronic device, comprising:

a microphone;

a communication module comprising communication circuitry
configured to be connected to one or more external electronic devices;
and

a processor, wherein the processor is configured to:

identify a user based at least on voice data comprising phoneme in-
formation obtained using the microphone,

identify first use pattern information corresponding to a first user based
on a designated artificial neural network (ANN) algorithm based on the
user being the first user and to perform a first designated operation by
controlling a first designated electronic device, belonging to the one or
more external electronic devices and corresponding to the phoneme in-
formation, through the communication module based on the identified
first use pattern information, and

identify second use pattern information corresponding to a second user
based on the designated ANN algorithm based on the user being the
second user and to perform a second designated operation by con-
trolling a second designated electronic device, belonging to the one or
more external electronic devices and corresponding to the phoneme in-
formation, through the communication module based on the identified
second use pattern information.

The electronic device of claim 1, wherein:

the first use pattern information comprises use pattern information of
the first user corresponding to the one or more external electronic
devices, and

the second use pattern information comprises use pattern information of
the second user corresponding to the one or more external electronic
devices.

The electronic device of claim 1, wherein:

the first use pattern information comprises use pattern information of
the first user to which a weight corresponding to the first user has been
applied based on the designated ANN algorithm, and

the second use pattern information comprises use pattern information of
the second user to which a weight corresponding to the second user has

been applied based on the designated ANN algorithm.
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The electronic device of claim 1, wherein the first use pattern in-
formation and the second use pattern information comprise at least one
of: information on a frequency that each external electronic device is
used, information on a time when the external electronic device is used,
information on a more used external electronic device if an identical
type of external electronic devices are included, information related to a
user, information on an external electronic device preferred by the user,
time information and weather information, with respect to the one or
more external electronic devices.

The electronic device of claim 1, wherein the processor is configured
to:

determine at least one external electronic device, belonging to the one
or more external electronic devices and capable of performing the first
designated operation, to be the first designated electronic device, and
determine at least one external electronic device different from the first
designated electronic device, belonging to the one or more external
electronic devices and capable of performing the second designated
operation, to be the second designated electronic device.

The electronic device of claim 1, wherein the processor is configured to
determine the first designated electronic device of a plurality of
external electronic devices based at least on the first use pattern in-
formation and to determine the second designated electronic device of
the plurality of external electronic devices based at least on the second
use pattern information, based on the plurality of external electronic
devices of the one or more external electronic devices corresponding to
the first designated operation or the second designated operation.

The electronic device of claim 1, wherein the first designated operation
and the second designated operation perform a same function.

The electronic device of claim 1, further comprising a camera,

wherein the processor is configured to:

identify a pupil movement of the user using the camera,

determine a direction at which the user gazes based at least on the pupil
movement, and

determine the first designated electronic device and/or the second
designated electronic device based at least on the direction.

The electronic device of claim 1, wherein the processor is configured to
provide a notification for identifying whether the user’s control of the

one or more external electronic devices has been permitted based on the
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user not belonging to one of the first user and the second user.

A method, comprising:

identifying a user based at least on voice data comprising phoneme in-
formation obtained using a microphone;

identifying first use pattern information corresponding to a first user
based on a designated artificial neural network (ANN) algorithm based
on the user being the first user and performing a first designated
operation by controlling a first designated electronic device belonging
to the one or more external electronic devices and corresponding to the
phoneme information through a communication module based on the
identified first use pattern information; and

identifying second use pattern information corresponding to a second
user based on the designated ANN algorithm based on the user being
the second user and performing a second designated operation by con-
trolling a second designated electronic device belonging to the one or
more external electronic devices and corresponding to the phoneme in-
formation through the communication module based on the identified
second use pattern information.

The method of claim 10, further comprising:

determining at least one external electronic device belonging to the one
or more external electronic devices and capable of performing the first
designated operation to be the first designated electronic device; and
determining at least one external electronic device different from the
first external device, belonging to the one or more external electronic
devices and capable of performing the second designated operation, to
be the second designated electronic device.

The method of claim 10, further comprising:

based on a plurality of external electronic devices of the one or more
external electronic devices corresponding to the first designated
operation or the second designated operation,

determining the first designated electronic device of the plurality of
external electronic devices based at least on the first use pattern in-
formation, and

determining the second designated electronic device of the plurality of
external electronic devices based at least on the second use pattern in-
formation.

The method of claim 10, wherein the first designated operation and the

second designated operation perform a same function.
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The method of claim 10, wherein performing the first designated
operation and/or performing the second designated operation
comprises:

identifying a pupil movement of the user using a camera;

determining a direction at which the user gazes at least based on the
pupil movement; and

determining the first designated electronic device or second designated
electronic device of the one or more external electronic devices based
at least on the direction.

The method of claim 10, further comprising providing a notification for
identifying whether control of the one or more external electronic
devices corresponding to the user is permitted based on the user not

belonging to the first user and/or the second user.
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