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Description

Title of Invention: ELECTRONIC APPARATUS FOR REC-

OGNIZING USER AND CONTROLLING METHOD THEREOF

[1]

[2]

[3]

[4]

[5]

[6]

Technical Field

The disclosure relates to a technology of user recognition.

Background Art

A user recognition technology may be used extensively for a surveillance and access
control system requiring security and a smart device for providing customized services
to a user, as a technology of recognizing a user by using registered user information. A
user recognition device may recognize the user via a device such as an identification
card, a key, or a smart card or may recognize the user via biometric recognition using a
fingerprint, an iris, or the like.

An image-based user recognition device may obtain information of a face, a hand, an
action, or the like of the user included in an image and may recognize the user on

image captured to recognize the user, using the obtained information.
Disclosure of Invention
Technical Problem

An image-based user recognition device may recognize a user using a red green blue
(RGB) image obtained via a frame-based vision sensor. The user recognition device
may extract the features of a plurality of layers included in the whole region or a
specific region of an RGB image to recognize the specific user. When a user is
recognized using an RGB image, the user's privacy may be infringed by extracting the
features of body such as the user's face, body, or the like. The privacy may be infringed
when an RGB image including the user is transmitted to a server for accurate
recognition. In the meantime, when the user recognition device recognizes the user by
using an image of the shape (or contour) of an object obtained via an event-based
vision sensor, the privacy problem may be solved, but it may be difficult to accurately
recognize the user.

Aspects of the disclosure are to address at least the above-mentioned problems and/or
disadvantages and to provide at least the advantages described below. Accordingly, an
aspect of the disclosure is to provide a user recognition device according to various
embodiments of the disclosure that may generate an image including the shape of an
object to train the shape of the user of the generated image, and thus may accurately

recognize the user.

Solution to Problem

In accordance with an aspect of the disclosure, an electronic apparatus is provided.
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[14]

The electronic apparatus includes a communication interface, a dynamic vision sensor
(DVS), a memory including a database in which one or more image is stored, and at
least one processor generating an image, in which a shape of an object is included,
based on an event detected through the DVS. The at least one processor may be
configured to store a plurality of images generated under a specified condition, in the
database, to identify shapes of the user included in each of the plurality of images
stored in the database, and to generate shape information for recognizing the user

based on the identified shapes. The plurality of images may include a shape of a user.
In accordance with another aspect of the disclosure, a control method of an electronic

apparatus is provided. The control method includes generating an image, in which a
shape of an object is included, via a DVS, storing a plurality of images generated under
a specified condition, in a database, identifying shapes of the user included in each of
the plurality of images stored in the database, and generating shape information for
recognizing the user based on the identified shapes. The plurality of images may
include a shape of a user.

Advantageous Effects of Invention

According to various embodiments of the disclosure, a user recognition device may
train the shape of a specified user, using an image including only the shape of an
object, may generate shape information for recognizing a specified user based on the
trained information, and may recognize the specified user based on the generated shape
information, thereby correctly recognizing the specified user without any problem of
privacy.

Besides, a variety of effects directly or indirectly understood through this disclosure
may be provided.

Brief Description of Drawings

FIG. 1 is a view illustrating a user recognition system, according to an embodiment
of the disclosure.

FIG. 2 is a block diagram illustrating a configuration of a user recognition device,
according to an embodiment of the disclosure.

FIG. 3 is a flowchart illustrating a user recognizing method of a user recognition
device, according to an embodiment of the disclosure.

FIG. 4 is a view illustrating how a user recognition device recognizes a user, using
identification information of a user received from an external device, according to an
embodiment of the disclosure.

FIG. 5 is a flowchart illustrating a method of training a shape of a user included in an
image, using identification information of a user received from an external device,

according to an embodiment of the disclosure.
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FIG. 6 is a view illustrating how a user recognition device recognizes a user based on

an event detected in a specified space, according to an embodiment of the disclosure.
FIG. 7 is a view illustrating a user terminal displaying an image received from a user

recognition device to receive feedback information, according to an embodiment of the
disclosure.

FIG. 8 is a flowchart illustrating a method of training a shape of a user based on an
event detected in a specified space, according to an embodiment of the disclosure.

FIG. 9 is a view illustrating how a user recognition device controls an internet of
thing (IoT) depending on the recognized user, according to an embodiment of the
disclosure.

FIG. 10 illustrates a block diagram of an electronic device in a network environment
according to an embodiment of the disclosure.

Throughout the drawings, it should be noted that like reference numbers are used to

depict the same or similar elements, features, and structures.

Best Mode for Carrying out the Invention

The following description with reference to the accompanying drawings is provided
to assist in a comprehensive understanding of various embodiments of the disclosure as
defined by the claims and their equivalents. It includes various specific details to assist
in that understanding but these are to be regarded as merely exemplary. Accordingly,
those of ordinary skill in the art will recognize that various changes and modifications,
/ of the various embodiments described herein can be made without departing from the
scope and spirit of the disclosure. In addition, descriptions of well-known functions
and constructions may be omitted for clarity and conciseness.

FIG. 1 is a view illustrating a user recognition system, according to an embodiment
of the disclosure.

Referring to FIG. 1, a user recognition device (or electronic apparatus) 100 may
recognize a user 1 at a specified location (e.g., home) 10 and may provide a specified
service depending on the recognized user.

According to an embodiment, the user recognition device 100 may recognize the user
1, via a vision sensor. According to an embodiment, the user recognition device 100
may detect the user 1 via the vision sensor and may generate an image 3 in which the
detected user 1 is included. According to an embodiment, the user recognition device
100 may recognize the user 1, using the generated image.

According to an embodiment, when recognizing a user, the user recognition device
100 may provide a service corresponding to the recognized user. For example, the user
recognition device 100 may control an internet of thing (IoT) device 200 to have a

state set by the recognized user or may control the IoT device 200 to perform a
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specified function. For example, the IoT device 200 may be a device installed at the
location (e.g., home) 10 where the user recognition device 100 is positioned.

According to an embodiment, the user recognition device 100 may provide a
specified service via a cloud server 20. For example, the user recognition device 100
may control the IOT device 200 through the cloud server 20 (e.g., an IOT cloud
server). The user recognition device 100 may transmit information (or control in-
formation) for controlling the IOT device 200, to the cloud server 20. For example, the
control information may include state information or operation information corre-
sponding to the recognized user. The cloud server 20 may receive control information
and may transmit a command according to the received control information, to the IoT
device 200.

According to an embodiment, the user recognition device 100 may be implemented
in a variety of electronic apparatuses including the vision sensor. For example, the user
recognition device 100 may be a smartphone, a tablet personal computer (PC), a
desktop computer, a television (TV), a wearable device, or the like including the vision
sensor. According to an embodiment, the user recognition device 100 may be included
in a security system or a smart home system.

When the user recognition device 100 recognizes the user 1 using the RGB image
obtained via the frame-based vision sensor, the user recognition device 100 may
recognize the user 1 accurately, but the privacy of the user 1 may be infringed by ex-
tracting the features of the user's face, body, and other bodies. The privacy may be
infringed when an RGB image including the user is transmitted to the server. Fur-
thermore, when the user recognition device 100 recognizes the user 1 by using an
image of the shape (or contour) of an object obtained via an event-based vision sensor,
the privacy problem may be solved, but it may be difficult to accurately recognize the
user.

The user recognition device 100 according to various embodiments of the disclosure
may generate an image including the shape of an object to train the shape of the user of
the generated image, and thus may accurately recognize the user.

FIG. 2 is a block diagram illustrating a configuration of a user recognition device,
according to an embodiment of the disclosure.

Referring to FIG. 2, the user recognition device 100 may include a communication
interface 110 (e.g., a transceiver), a memory 120, a dynamic vision sense (DVS)
module 130, and a processor (or at least one processor) 140.

According to an embodiment, the communication interface 110 may be connected to
an external device to transmit or receive data. For example, the communication
interface 110 may be connected to a cloud server (e.g., the cloud server 20 of FIG. 1)

to receive data. For another example, the communication interface 110 may be
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connected to a user terminal to transmit or receive data. According to an embodiment,
the communication interface 110 may include at least one of a wireless interface and a
wired interface. For example, the wireless interface may include Bluetooth, near field
communication (NFC), wireless-fidelity (Wi-Fi), or the like. The wired interface may
include local area network (LAN), wide area network (WAN), power line commu-
nication, and plain old telephone service (POTS).

According to an embodiment, the memory 120 may include at least one database
capable of storing data. For example, the memory 120 may include a database storing
the image generated by the user recognition device 100. For example, the database
may be a database in which an image for training the shape of a specified user is
stored. According to an embodiment, the memory 120 may include a nonvolatile
memory for storing data. For example, the memory 120 may include a read-only
memory (ROM), a flash memory, a hard disk drive (HDD), or the like.

According to an embodiment, the DVS module 130 may output an event signal based
on the generated event. For example, the DVS module 130 may sense the motion of an
object (e.g., the user) to output an event signal. According to an embodiment, the DVS
module 130 may include a lens 131 and a DVS 132.

According to an embodiment, the lens 131 may transmit the light reflected by the
object to the DVS 132. For example, the lens 131 may transmit the light reflected by
the object by allowing the light to enter the inside of the user recognition device 100.

According to an embodiment, the DVS 132 may detect the incident light through the
lens 131 to output an event signal. According to an embodiment, the DVS 132 may
include a plurality of sensing elements. Each of the plurality of sensing elements may
sense the incident light to output the event signal. According to an embodiment, the
DVS 132 may output the event signal from a sensing element in which light is
changed. For example, a sensing element, in which the intensity of light increases,
from among the plurality of sensing elements of the DVS 132 may output an on-event
signal, and a sensing element in which the intensity of light decreases may output an
off-event signal. According to an embodiment, the change in light detected through the
DVS 132 may be caused by the motion of an object. As such, the DVS 132 may detect
the motion of an object to output an event signal.

According to an embodiment, the processor 140 may receive the event signal output
from the DVS module 130 and may output an image based on the received event
signal.

According to an embodiment, the processor 140 may store information about a point
in time when light is changed, in the event map based on the received event signal. For
example, the event map may include a plurality of map elements corresponding to the

plurality of sensing elements of the DVS 132. The processor 140 may store time in-
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formation in a map element corresponding to an element in which light is changed,
based on an event signal. According to an embodiment, the processor 140 may store
information about a point in time when light has been recently changed, in an event
map (e.g., a two-dimensional event map). Furthermore, the processor 140 may store
not only the information about a point in time when light has been recently changed,
but also information about a point in time when light was changed in the past, in an
event map (e.g., a three-dimensional event map).

According to an embodiment, the processor 140 may generate an image based on the
event map. For example, the processor 140 may generate an image based on time in-
formation stored in the event map. The processor 140 may generate an image by
displaying a specified value in a pixel corresponding to an element of a map in which
time information is stored. According to an embodiment, the processor 140 may
generate an image based on time information within a specified time range among time
information stored in the event map. For example, the processor 140 may generate an
image based on time information within a specified time from the present.

According to an embodiment, the processor 140 may store the generated image in a
database of the memory 120. For example, the processor 140 may store the image
generated under the specified condition, in the database to train the shape of the
specified user (or a specific user).

According to an embodiment, the processor 140 may store the generated image in the
database when receiving identification information for distinguishing the user from the
external electronic apparatus via the communication interface 110. For example, the
external electronic apparatus may receive identification information from a key, a user
terminal, or a beacon including a radio frequency integrated circuit (RFIC), to perform
a specified operation. The specified operation may be an operation of setting or
disabling security. This will be described in detail with reference to FIG. 4.

According to another embodiment, the processor 140 may store an image generated
based on the event detected in a specified space, in a database. The processor 140 may
store the generated image based on the feedback information of the user, in the
database. This will be described in detail with reference to FIG. 6.

According to an embodiment, the processor 140 may train the shape of the specified
user included in each of a plurality of images stored in the database of the memory
120. For example, the processor 140 may identify the shape of a specified user
included in each of the plurality of images stored in the database and may generate
shape information for recognizing the specified user, based on the identified shape.

According to an embodiment, the processor 140 may identify the shape of the user
included in an image. For example, the processor 140 may identify the shape of the

user, using a method such as regions convolutional neural network (RCNN), fast
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regions convolutional neural network (FRCNN), or the like.

According to an embodiment, the processor 140 may extract the feature of an image
to identify the user's shape. According to an embodiment, the processor 140 may
determine the suggestion region of the image generated based on the extracted feature
and may refine the region of interest (ROI) capable of including the user's shape of the
determined suggestion region. According to an embodiment, the processor 140 may
identify the shape of the user included in the ROI, using a classification model capable
of recognizing the user. For example, the processor 140 may identify the shape of the
user, using a support vector machine (SVM) classifier. According to an embodiment,
the processor 140 may track the shape of a user included in a plurality of images.

According to an embodiment, the processor 140 may generate shape information for
recognizing the specified user based on the shape information of the identified user.
For example, the processor 140 may extract feature of the identified shape and may
generate shape information for recognizing the specified user based on the extracted
feature.

According to an embodiment, the processor 140 may recognize the specified user
using the generated shape information. For example, the processor 140 may recognize
the specified user included in the image, using the generated shape information. For
example, the image may be an image generated based on an event detected through the
DVS module 130.

According to another embodiment, the processor 140 may generate shape in-
formation for recognizing the specified user through a cloud server (or an external
server). The processor 140 may transmit the image generated to the cloud server
through the communication interface 110 and may receive shape information generated
from the cloud server. For example, the cloud server may similarly perform an
operation in which the processor 140 generates shape information. The cloud server
may generate shape information for recognizing the user by training the shape of the
user included in the image generated under the specified condition. Because the user
recognition device 100 has limitations in training the user's shape, the user recognition
device 100 may generate more accurate shape information through the cloud server.

According to an embodiment, the processor 140 may provide a service corresponding
to a recognized user. For example, the processor 140 may control at least one IoT
device (e.g., the 10T device 200 of FIG. 1) based on the recognized user. For example,
the processor 140 may control the at least one IoT device to have a specified state or to
perform the specified operation, based on the recognized user. According to an em-
bodiment, the processor 140 may control at least one IoT device through a cloud server
(e.g., the cloud server 20 of FIG. 1).

As such, the user recognition device 100 may train the shape of a specified user,
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using an image including only the shape of an object, may generate shape information
for recognizing a specified user, and may recognize the specified user based on the
generated shape information, thereby correctly recognizing the specified user without
any problem of privacy.

FIG. 3 is a flowchart illustrating a user recognizing method of a user recognition
device, according to an embodiment of the disclosure.

Referring to FIG. 3, the user recognition device 100 may recognize a specified user,
using the image generated based on an event detected through the DVS module 130.

According to an embodiment, in operation 310, the user recognition device 100 (e.g.,
the processor 140) may receive an event signal from the DVS module 130. The DVS
module 130 may generate an event signal by detecting the change in light by the
motion of an object.

According to an embodiment, in operation 320, the user recognition device 100 may
generate a plurality of images based on the received event signal. For example, the
plurality of images may include the shape of a moving object.

According to an embodiment, in operation 330, the user recognition device 100 may
store an image generated under the specified condition, in a database. For example, the
specified condition may be the case where identification information for distinguishing
a user is received from an external electronic apparatus (e.g., a security setting device)
or the case where an event is detected in the specified space.

According to an embodiment, in operation 340, the user recognition device 100 may
identify the shape of the specified user included in each of the plurality of images. For
example, the user recognition device 100 may extract the features of a plurality of
images and may identify the shape of the user included in the ROI determined based
on the extracted features.

According to an embodiment, in operation 350, the user recognition device 100 may
generate shape information for recognizing the specified user, based on the identified
shape. According to an embodiment, the user recognition device 100 may generate
shape information for recognizing a specified user, by training the shape of a specified
user included in a plurality of images.

According to an embodiment, in operation 360, the user recognition device 100 may
recognize a specified user, using the shape information. For example, the user
recognition device 100 may recognize the specified user included in the image, using
the generated shape information. For example, the image may be an image generated
based on an event detected through the DVS module 130.

According to an embodiment, in operation 370, the user recognition device 100 may
control at least one IoT device, depending on the recognized user. For example, the

user recognition device 100 may control at least one IOT device through a cloud
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identification information of a user received from an external device, according to an
embodiment of the disclosure.

Referring to FIG. 4, the user recognition device 100 may train the shape of the
specified user 1, using identification information (e.g., identity (ID)) of the user 1
received from an external electronic apparatus 30.

According to an embodiment, the external electronic apparatus 30 may receive user
identification information to perform a specified operation. For example, the specified
operation may be an operation for setting or disabling security at the specified location
(e.g., home) 10. The external electronic apparatus 30 may be a user recognition device
included in a security system. According to an embodiment, the external electronic
apparatus 30 may receive identification information of the user 1 from a key, a user
terminal, a beacon, or the like including an RFIC. For example, the external electronic
apparatus 30 may receive the identification information by the tagging operation of the
user 1.

According to an embodiment, the user recognition device 100 may receive identi-
fication information for distinguishing the user 1 from the external electronic apparatus
30. For example, when receiving a user input for performing a specified operation
(e.g., setting or disabling security), the external electronic apparatus 30 may transmit
the identification information included in the user input, to the user recognition device
100.

According to an embodiment, the user recognition device 100 may store the image 3
generated at a point in time when the user recognition device 100 receives the identi-
fication information from the external electronic apparatus 30, in a database. For
example, the user recognition device 100 may store the plurality of images 3 generated
within a specified time from a point in time when the user recognition device 100
receives the identification information, in the database. For example, the plurality of
images 3 may be generated based on the event detected via a DVS module (e.g., the
DVS module 130 of FIG. 2).

According to an embodiment, the user recognition device 100 may distinguish and
store the images 3 generated depending on the received identification information. In
other words, the user recognition device 100 may store the images 3 generated to
correspond to the identification information. As such, the user recognition device 100
may distinguish and train each of a plurality of users capable of being recognized at a
specified place.

According to an embodiment, when only a single user shape is included in the

generated images 3, the user recognition device 100 may store the generated images 3
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in the database. When the generated image 3 includes the plurality of user's shapes, it
may be difficult for the user recognition device 100 to distinguish the shape of the user
corresponding to the received identification information, and thus the user recognition
device 100 may store an image including only a single user shape, in the database.

As such, the user recognition device 100 may store the images 3 including the shape
of a specified user (or specific user), in the database.

According to an embodiment, the user recognition device 100 may train the shape of
the specified user 1 included in each of a plurality of images stored in the database.
According to an embodiment, the user recognition device 100 may generate shape in-
formation capable of recognizing the specified user 1, based on the trained information
(or data). As such, the user recognition device 100 may recognize the specified user 1
with a high probability, using the generated shape information.

FIG. 5 is a flowchart illustrating a method of training a shape of a user included in an
image, using identification information of a user received from an external device,
according to an embodiment of the disclosure.

According to an embodiment, in operation 510, the user recognition device 100 may
receive identification information of the user 1 from the external electronic apparatus
30.

According to an embodiment, in operation 520, the user recognition device 100 may
generate the plurality of images 3 within a specified time from a point in time when the
user recognition device 100 receives the identification information.

According to an embodiment, in operation 530, the user recognition device 100 may
determine whether each of the generated plurality of images 3 includes a single user
shape. According to an embodiment, when two or more shapes of a user are included
in each of the plurality of images 3 (No), in operation 510, the user recognition device
100 may stand by to receive the identification information of the user 1.

According to an embodiment, when the single shape of a user is included in each of
the plurality of images 3 (Yes), in operation 540, the user recognition device 100 may
store the plurality of images 3 in the database.

As such, the user recognition device 100 may generate shape information for rec-
ognizing the specified user 1 by training the shape of the user included in the image
stored in the database. The user recognition device 100 may recognize the specified
user 1, using the shape information.

FIG. 6 is a view illustrating how a user recognition device recognizes a user based on
an event detected in a specified space, according to an embodiment of the disclosure.

Referring to FIG. 6, the user recognition device 100 may generate the image 3 based
on the detected event in the specified space and may train the shape of the specified

user, using the generated images 3.
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According to an embodiment, the user recognition device 100 may detect an event
occurring in a specified space (or a specific space). For example, an event occurring in
a space of a high frequency at which a specified user (or a specific user) appears may
be detected in the specified space. For example, the user recognition device 100 may
detect an event occurring in a second room 40a of a house 40. The second room 40a of
the house 40 may correspond to a personal space of a specified user. Because the other
space (e.g., a living room, a kitchen, or a garage) of the house 40 may correspond to a
shared space of a plurality of users, it may be difficult for the user recognition device
100 to generate an image including only the shape of the specified user.

According to an embodiment, the user recognition device 100 may generate the
plurality of images 3 based on the event occurring in the specified space.

According to an embodiment, the user recognition device 100 may transmit the
generated plurality of images 3 to a user terminal 5. For example, when the shape of
the user 1 is included in the plurality of images 3 more than the specified number of
times, the user recognition device 100 may transmit the plurality of images 3 to the
user terminal 5.

According to an embodiment, the user terminal 5 may receive a feedback for de-
termining whether the shape of the specified user (e.g., a user of the user terminal 5) 1
is included in the received plurality of images 3. According to an embodiment, the user
terminal 5 may transmit information (or feedback information) about the received
feedback, to the user recognition device 100.

According to an embodiment, the user recognition device 100 may store the plurality
of images 3 in a database based on the received feedback information. For example,
when receiving the feedback information for determining that the plurality of images 3
include the specified user (e.g., a user of the user terminal 5) 1, the user recognition
device 100 may store the plurality of images 3 in the database.

As such, the user recognition device 100 may store the images 3 including the shape
of a specified user (or specific user), in the database.

According to an embodiment, the user recognition device 100 may train the shape of
the specified user 1 included in the plurality of images stored in the database.
According to an embodiment, the user recognition device 100 may generate shape in-
formation capable of recognizing the specified user 1, based on the trained information
(or data). As such, the user recognition device 100 may recognize the specified user 1
with a high probability, using the generated shape information.

FIG. 7 is a view illustrating a user terminal displaying an image received from a user
recognition device to receive feedback information, according to an embodiment of the
disclosure.

Referring to FIG. 7, the user terminal 5 may provide a user with a plurality of images
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711 received from the user recognition device 100 and may receive feedback in-
formation for determining whether the shape of the user is included in the plurality of
images 711.

According to an embodiment, the user terminal 5 may execute an application
program for receiving the feedback input of the user. According to an embodiment, the
user terminal 5 may display a user interface (UI) 710 for receiving a user input, in a
display 700. The user terminal 5 may display the received plurality of images 711 via
the Ul 710 and may receive the feedback information of the user via an object (e.g., a
virtual button) 713.

FIG. 8 is a flowchart illustrating a method of training a shape of a user based on an
event detected in a specified space, according to an embodiment of the disclosure.

Referring to FIG. 8, in operation 810, the user recognition device 100 may detect an
event occurring in a specified space.

According to an embodiment, in operation 820, the user recognition device 100 may
generate the plurality of images 3 based on the event detected in the specified space.

According to an embodiment, in operation 830, the user recognition device 100 may
determine whether the user's shape is included in the plurality of images 3 more than
the specified number of times. According to an embodiment, when the user's shape is
included in the plurality of images 3 less than the specified number of times (No), in
operation 810, the user recognition device 100 may stand by to detect an event
occurring in a specified space of the user 1.

According to an embodiment, when the user's shape is included in the plurality of
images 3 more than the specified number of times (Yes), in operation 840, the user
recognition device 100 may transmit the plurality of images 3 to the user terminal 5.

According to an embodiment, in operation 850, the user recognition device 100 may
receive feedback information for determining whether the shape of the specified user 1
is included in the plurality of images 3, from the user terminal 5. For example, the
specified user 1 may be a user of the user terminal 5.

According to an embodiment, in operation 860, the user recognition device 100 may
store the plurality of images 3 in a database based on the received feedback in-
formation.

As such, the user recognition device 100 may generate shape information for rec-
ognizing the specified user 1 by training the shape of the user 1 included in the image
stored in the database. The user recognition device 100 may recognize the specified
user 1, using the shape information.

FIG. 9 is a view illustrating how a user recognition device controls an loT depending
on the recognized user, according to an embodiment of the disclosure.

Referring to FIG. 9, when recognizing the user 1 in the specified group, the user
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recognition device 100 may control the IoT device 200 differently depending on the
recognized user 1.

According to an embodiment, the user recognition device 100 may be configured to
control the IoT device 200 differently for the respective user 1 in the specified group.
For example, the specified group may be a group of users (e.g., family (users A to D))
capable of being recognized in a specified space. According to an embodiment, a user
defined rule may be stored in the user recognition device 100 (e.g., the memory 120) to
control the IoT device 200 differently for the respective user 1. For example, the user
defined rule not only may control power (ON/OFF) of the 10T device 200, but also
may store a setting value for operating in a specified state (e.g., set temperature,
playing music genre, or the like).

According to an embodiment, the user 1 may store the user defined rule in the user
recognition device 100 via a user terminal 30. For example, the user terminal 30 may
display a UI for setting the state of the IoT device 200 on the display and may receive a
user input (e.g., a touch input) for setting a rule for controlling the IOT device 200.

According to an embodiment, the user recognition device 100 may control the IoT
device 200 depending on the rule (user defined rule) defined for the respective user 1,
for each recognized user. For example, when recognizing user A, the user recognition
device 100 may allow an air conditioner to operate in a state where the air conditioner
is set to 24 °C, may allow a light lamp in a specified space to be turned off, and may
allow a speaker to play jazz music, depending on the first user defined rule. When rec-
ognizing user B, the user recognition device 100 may allow the air conditioner to be
turned off, may allow the light lamp in the specified space to be turned on, and may
allow the speaker to play classic music, depending on the second user defined rule. For
example, when recognizing user C, the user recognition device 100 may allow the air
conditioner to operate in a state where the air conditioner is set to 22 °C, may allow the
light lamp in the specified space to be turned on, and may allow a speaker to be turned
off, depending on the third user defined rule. When recognizing user D, the user
recognition device 100 may allow the air conditioner to be turned off, may allow the
light lamp in the specified space to be turned off, and may allow the speaker to play
random music, depending on the fourth user defined rule.

As such, the user recognition device 100 may provide a service suitable for the user's
preference, by controlling the IoT device 200 depending on the user 1 in the specified
group.

FIG. 10 is a block diagram of an electronic device in a network environment
according to an embodiment of the disclosure.

Referring to FIG. 10, an electronic device 1001 may communicate with an electronic

device 1002 through a first network 1098 (e.g., a short-range wireless communication)
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or may communicate with an electronic device 1004 or a server 1008 through a second
network 1099 (e.g., a long-distance wireless communication) in a network en-
vironment 1000. According to an embodiment, the electronic device 1001 may com-
municate with the electronic device 1004 through the server 1008. According to an em-
bodiment, the electronic device 1001 may include a processor 1020, a memory 1030,
an input device 1050, a sound output device 1055, a display device 1060, an audio
module 1070, a sensor module 1076, an interface 1077, a haptic module 1079, a
camera module 1080, a power management module 1088, a battery 1089, a commu-
nication module 1090, a subscriber identification module 1096, and an antenna module
1097. According to some embodiments, at least one (e.g., the display device 1060 or
the camera module 1080) among components of the electronic device 1001 may be
omitted or other components may be added to the electronic device 1001. According to
some embodiments, some components may be integrated and implemented as in the
case of the sensor module 1076 (e.g., a fingerprint sensor, an iris sensor, or an il-
luminance sensor) embedded in the display device 1060 (e.g., a display).

The processor 1020 may operate, for example, software (e.g., a program 1040) to
control at least one of other components (e.g., a hardware or software component) of
the electronic device 1001 connected to the processor 1020 and may process and
compute a variety of data. The processor 1020 may load a command set or data, which
is received from other components (e.g., the sensor module 1076 or the communication
module 1090), into a volatile memory 1032, may process the loaded command or data,
and may store result data into a nonvolatile memory 1034. According to an em-
bodiment, the processor 1020 may include a main processor 1021 (e.g., a central
processing unit or an application processor) and an auxiliary processor 1023 (e.g., a
graphic processing device, an image signal processor, a sensor hub processor, or a
communication processor), which operates independently from the main processor
1021, additionally or alternatively uses less power than the main processor 1021, or is
specified to a designated function. In this case, the auxiliary processor 1023 may
operate separately from the main processor 1021 or embedded.

In this case, the auxiliary processor 1023 may control, for example, at least some of
functions or states associated with at least one component (e.g., the display device
1060, the sensor module 1076, or the communication module 1090) among the
components of the electronic device 1001 instead of the main processor 1021 while the
main processor 1021 is in an inactive (e.g., sleep) state or together with the main
processor 1021 while the main processor 1021 is in an active (e.g., an application
execution) state. According to an embodiment, the auxiliary processor 1023 (e.g., the
image signal processor or the communication processor) may be implemented as a part

of another component (e.g., the camera module 1080 or the communication module
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1090) that is functionally related to the auxiliary processor 1023. The memory 1030
may store a variety of data used by at least one component (e.g., the processor 1020 or
the sensor module 1076) of the electronic device 1001, for example, software (e.g., the
program 1040) and input data or output data with respect to commands associated with
the software. The memory 1030 may include the volatile memory 1032 or the non-
volatile memory 1034.

The program 1040 may be stored in the memory 1030 as software and may include,
for example, an operating system 1042, a middleware 1044, or an application 1046.

The input device 1050 may be a device for receiving a command or data, which is
used for a component (e.g., the processor 1020) of the electronic device 1001, from an
outside (e.g., a user) of the electronic device 1001 and may include, for example, a mi-
crophone, a mouse, or a keyboard.

The sound output device 1055 may be a device for outputting a sound signal to the
outside of the electronic device 1001 and may include, for example, a speaker used for
general purposes, such as multimedia play or recordings play, and a receiver used only
for receiving calls. According to an embodiment, the receiver and the speaker may be
either integrally or separately implemented.

The display device 1060 may be a device for visually presenting information to the
user of the electronic device 1001 and may include, for example, a display, a hologram
device, or a projector and a control circuit for controlling a corresponding device.
According to an embodiment, the display device 1060 may include a touch circuitry or
a pressure sensor for measuring an intensity of pressure on the touch.

The audio module 1070 may convert a sound and an electrical signal in dual di-
rections. According to an embodiment, the audio module 1070 may obtain the sound
through the input device 1050 or may output the sound through an external electronic
device (e.g., the electronic device 1002 (e.g., a speaker or a headphone)) wired or
wirelessly connected to the sound output device 1055 or the electronic device 1001.

The sensor module 1076 may generate an electrical signal or a data value corre-
sponding to an operating state (e.g., power or temperature) inside or an environmental
state outside the electronic device 1001. The sensor module 1076 may include, for
example, a gesture sensor, a gyro sensor, a barometric pressure sensor, a magnetic
sensor, an acceleration sensor, a grip sensor, a proximity sensor, a color sensor, an
infrared sensor, a biometric sensor, a temperature sensor, a humidity sensor, or an il-
luminance sensor.

The interface 1077 may support a designated protocol wired or wirelessly connected
to the external electronic device (e.g., the electronic device 1002). According to an em-
bodiment, the interface 1077 may include, for example, an HDMI (high-definition

multimedia interface), a USB (universal serial bus) interface, an SD card interface, or
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an audio interface.

A connecting terminal 1078 may include a connector that physically connects the
electronic device 1001 to the external electronic device (e.g., the electronic device
1002), for example, an HDMI connector, a USB connector, an SD card connector, or
an audio connector (e.g., a headphone connector).

The haptic module 1079 may convert an electrical signal to a mechanical stimulation
(e.g., vibration or movement) or an electrical stimulation perceived by the user through
tactile or kinesthetic sensations. The haptic module 1079 may include, for example, a
motor, a piezoelectric element, or an electric stimulator.

The camera module 1080 may shoot a still image or a video image. According to an
embodiment, the camera module 1080 may include, for example, at least one lens, an
image sensor, an image signal processor, or a flash.

The power management module 1088 may be a module for managing power supplied
to the electronic device 1001 and may serve as at least a part of a power management
integrated circuit (PMIC).

The battery 1089 may be a device for supplying power to at least one component of
the electronic device 1001 and may include, for example, a non-rechargeable (primary)
battery, a rechargeable (secondary) battery, or a fuel cell.

The communication module 1090 may establish a wired or wireless communication
channel between the electronic device 1001 and the external electronic device (e.g., the
electronic device 1002, the electronic device 1004, or the server 1008) and support
communication execution through the established communication channel. The com-
munication module 1090 may include at least one communication processor operating
independently from the processor 1020 (e.g., the application processor) and supporting
the wired communication or the wireless communication. According to an em-
bodiment, the communication module 1090 may include a wireless communication
module 1092 (e.g., a cellular communication module, a short-range wireless commu-
nication module, or a GNSS (global navigation satellite system) communication
module) or a wired communication module 1094 (e.g., an LAN (local area network)
communication module or a power line communication module) and may com-
municate with the external electronic device using a corresponding communication
module among them through the first network 1098 (e.g., the short-range commu-
nication network such as a Bluetooth, a WiFi direct, or an IrDA (infrared data as-
sociation)) or the second network 1099 (e.g., the long-distance wireless commu-
nication network such as a cellular network, an internet, or a computer network (e.g.,
LAN or WAN)). The above-mentioned various communication modules 1090 may be
implemented into one chip or into separate chips, respectively.

According to an embodiment, the wireless communication module 1092 may identify
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and authenticate the electronic device 1001 using user information stored in the
subscriber identification module 1096 in the communication network.

The antenna module 1097 may include one or more antennas to transmit or receive
the signal or power to or from an external source. According to an embodiment, the
communication module 1090 (e.g., the wireless communication module 1092) may
transmit or receive the signal to or from the external electronic device through the
antenna suitable for the communication method.

Some components among the components may be connected to each other through a
communication method (e.g., a bus, a GPIO (general purpose input/output), an SPI
(serial peripheral interface), or an MIPI (mobile industry processor interface)) used
between peripheral devices to exchange signals (e.g., a command or data) with each
other.

According to an embodiment, the command or data may be transmitted or received
between the electronic device 1001 and the external electronic device 1004 through the
server 1008 connected to the second network 1099. Each of the electronic devices
1002 and 1004 may be the same or different types as or from the electronic device
1001. According to an embodiment, all or some of the operations performed by the
electronic device 1001 may be performed by another electronic device or a plurality
of external electronic devices. When the electronic device 1001 performs some
functions or services automatically or by request, the electronic device 1001 may
request the external electronic device to perform at least some of the functions related
to the functions or services, in addition to or instead of performing the functions or
services by itself. The external electronic device receiving the request may carry out
the requested function or the additional function and transmit the result to the
electronic device 1001. The electronic device 1001 may provide the requested
functions or services based on the received result as is or after additionally processing
the received result. To this end, for example, a cloud computing, distributed
computing, or client-server computing technology may be used.

The electronic device according to various embodiments disclosed in the present
disclosure may be various types of devices. The electronic device may include, for
example, at least one of a portable communication device (e.g., a smartphone), a
computer device, a portable multimedia device, a mobile medical appliance, a camera,
a wearable device, or a home appliance. The electronic device according to an em-
bodiment of the present disclosure should not be limited to the above-mentioned
devices.

It should be understood that various embodiments of the present disclosure and terms
used in the embodiments do not intend to limit technologies disclosed in the present

disclosure to the particular forms disclosed herein; rather, the present disclosure should
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be construed to cover various modifications, equivalents, and/or alternatives of em-
bodiments of the present disclosure. With regard to description of drawings, similar
components may be assigned with similar reference numerals. As used herein, singular
forms may include plural forms as well unless the context clearly indicates otherwise.
In the present disclosure disclosed herein, the expressions "A or B", "at least one of A
or/and B", "A, B, or C" or "one or more of A, B, or/and C", and the like used herein
may include any and all combinations of one or more of the associated listed items.
The expressions "a first", "a second", "the first", or "the second", used in herein, may
refer to various components regardless of the order and/or the importance, but do not
limit the corresponding components. The above expressions are used merely for the
purpose of distinguishing a component from the other components. It should be un-
derstood that when a component (e.g., a first component) is referred to as being
(operatively or communicatively) "connected,” or "coupled," to another component
(e.g., a second component), it may be directly connected or coupled directly to the
other component or any other component (e.g., a third component) may be interposed
between them.

The term "module” used herein may represent, for example, a unit including one or
more combinations of hardware, software and firmware. The term "module"” may be
interchangeably used with the terms "logic", "logical block", "part" and "circuit". The
"module” may be a minimum unit of an integrated part or may be a part thereof. The
"module” may be a minimum unit for performing one or more functions or a part
thereof. For example, the "module” may include an application-specific integrated
circuit (ASIC).

Various embodiments of the present disclosure may be implemented by software
(e.g., the program 1040) including an instruction stored in a machine-readable storage
media (e.g., an internal memory 1036 or an external memory 1038) readable by a
machine (e.g., a computer). The machine may be a device that calls the instruction
from the machine-readable storage media and operates depending on the called in-
struction and may include the electronic device (e.g., the electronic device 1001).
When the instruction is executed by the processor (e.g., the processor 1020), the
processor may perform a function corresponding to the instruction directly or using
other components under the control of the processor. The instruction may include a
code generated or executed by a compiler or an interpreter. The machine-readable
storage media may be provided in the form of non-transitory storage media. Here, the
term "non-transitory", as used herein, is a limitation of the medium itself (i.e., tangible,
not a signal) as opposed to a limitation on data storage persistency.

According to an embodiment, the method according to various embodiments

disclosed in the present disclosure may be provided as a part of a computer program
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product. The computer program product may be traded between a seller and a buyer as
a product. The computer program product may be distributed in the form of machine-
readable storage medium (e.g., a compact disc read only memory (CD-ROM)) or may
be distributed only through an application store (e.g., a Play Store)). In the case of
online distribution, at least a portion of the computer program product may be tem-
porarily stored or generated in a storage medium such as a memory of a manufacturer's
server, an application store's server, or a relay server.

[127] Each component (e.g., the module or the program) according to various embodiments
may include at least one of the above components, and a portion of the above sub-
components may be omitted, or additional other sub-components may be further
included. Alternatively or additionally, some components (e.g., the module or the
program) may be integrated in one component and may perform the same or similar
functions performed by each corresponding component prior to the integration. Op-
erations performed by a module, a programming, or other components according to
various embodiments of the present disclosure may be executed sequentially, in
parallel, repeatedly, or in a heuristic method. Also, at least some operations may be

executed in different sequences, omitted, or other operations may be added.
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Claims

An electronic apparatus comprising:

a communication interface;

a dynamic vision sensor (DVS);

a memory including a database in which one or more images are stored;
and

at least one processor configured to:

generate an image, in which a shape of an object is included, based on
an event detected through the DVS,

store a plurality of images generated under a specified condition, in the
database, the plurality of images including a shape of a user,

identify shapes of the user included in each of the plurality of images
stored in the database, and

generate shape information for recognizing the user based on the
identified shapes.

The electronic apparatus of claim 1, wherein the at least one processor
is further configured to:

extract features of the identified shapes of the user; and

generate the shape information based on the extracted features of the
shapes.

The electronic apparatus of claim 1, wherein the at least one processor
is further configured to:

receive identification information for distinguishing the user, from an
external electronic apparatus via the communication interface; and
store the plurality of images generated within a specified time from a
point in time when the identification information is received, in the
database.

The electronic apparatus of claim 3, wherein the at least one processor
is further configured to:

when only a shape of the single user is included in each of the plurality
of images, store the plurality of images in the database.

The electronic apparatus of claim 4, wherein the external electronic
apparatus receives the identification information from a key, a user
terminal, or a beacon including a radio frequency integrated circuit
(RFIC) and performs a specified operation in response to the received
identification information.

The electronic apparatus of claim 5, wherein the specified operation is
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an operation of setting or disabling security.

The electronic apparatus of claim 1, wherein the at least one processor
is further configured to:

generate the plurality of images based on an event detected in a
specified space via the DVS;

transmit the plurality of images to a user terminal via the commu-
nication interface;

receive feedback information for determining whether the shape of the
user is stored in the plurality of images, from the user terminal via the
communication interface; and

store the plurality of images in the database based on the feedback in-
formation.

The electronic apparatus of claim 1, wherein the at least one processor
is further configured to:

when the shape of the user is stored in the plurality of images more
than a specified number of times, transmit the plurality of images to a
user terminal.

The electronic apparatus of claim 1, wherein the at least one processor
is further configured to:

recognize the user by identifying the shape of the user included in the
generated image, via the DVS based on the generated shape in-
formation.

The electronic apparatus of claim 1, wherein the at least one processor
is further configured to:

provide a service corresponding to the recognized user.

The electronic apparatus of claim 10, wherein the at least one processor
is further configured to:

control at least one internet of things (IoT) device depending on the
recognized user.

The electronic apparatus of claim 1, wherein the at least one processor
is further configured to:

process the plurality of images via an external server to obtain the
shape information.

A control method of an electronic apparatus, the method comprising:
generating an image, in which a shape of an object is included, via a
dynamic vision sensor (DVS);

storing a plurality of images generated under a specified condition, in a

database, wherein the plurality of images include a shape of a user;
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identifying shapes of the user included in each of the plurality of
images stored in the database; and

generating shape information for recognizing the user based on the
identified shapes.

The method of claim 13, wherein the generating of the shape in-
formation includes:

extracting features of the identified shapes of the user; and

generating the shape information based on the extracted features of the
shapes.

The method of claim 13, further comprising:

receiving identification information for distinguishing the user, from an
external electronic apparatus via the communication interface,

wherein the storing of the plurality of images in the database includes:
storing the plurality of images generated within a specified time from a
point in time when the identification information is received, in the

database.



WO 2020/009353

[Fig. 1]

1/8

10

=
200+ v
|

100

[Fig. 2]

110~

100
2 1?0 1?0
( {
COMMUNI CATION
| NTERFACE LENS
PROCESSOR
DVS

120~ MEMORY

PCT/KR2019/007386

131

132




2/8

WO 2020/009353 PCT/KR2019/007386

[Fig. 3]

RECEIVE EVENT SIGNAL —~—310

A

GENERATE PLURALITY OF [IMAGES ~—320

\

STORE PLURALITY OF IMAGES GENERATED
UNDER SPECIFIED CONDITION, IN DATABASE

~—330

\

IDENTIFY SHAPE OF USER INCLUDED IN PLURALITY OF [IMAGES j~—340

A

GENERATE SHAPE INFORMATION BASED ON IDENTIFIED SHAPE J~—350

\

RECOGNIZE USER USING SHAPE INFORMATION —~—360

A

CONTROL |OT DEVICE DEPENDING ON RECOGNIZED USER ~—370




3/8

WO 2020/009353 PCT/KR2019/007386

[Fig. 4]




4/8

WO 2020/009353

[Fig. 5]

RECEIVE IDENTIFICATION
INFORMATION OF USER

~—510

Y

GENERATE PLURALITY OF
IMAGES WITHIN SPECIFIED TIME

~—520

SINGLE USER SHAPE?

STORE PLURALITY OF
IMAGES IN DATABASE

—~—540

[Fig. 6]

40

PCT/KR2019/007386



5/8

WO 2020/009353 PCT/KR2019/007386

[Fig. 7]

700

012:45

& 20° ?; 9 London

Jane, is this you?

— 711

713 ~710

Al
| Yes || No |

LY@®® @
N




6/8

WO 2020/009353 PCT/KR2019/007386

[Fig. 8]

»(  DETECT EVENT IN SPECIFIED SPACE |~—810

Y

GENERATE PLURALITY OF
IMAGES BASED ON GENERATED EVENT

—~—820

IS USER'S 830

SHAPE INCLUDED MORE
THAN SPECIFIED NUMBER OF
TIMES?

TRANSMIT PLURALITY OF —~—840
IMAGES TO USER TERMINAL

A

RECEIVE FEEDBACK INFORMATION  |~—850

A

STORE PLURALITY OF
IMAGES IN DATABASE BASED ON ~—860
FEEDBACK INFORMATION




7/8

PCT/KR2019/007386

WO 2020/009353

[Fig. 9]

_ [ (woanvd)No| | 440 | [ 440 |

e

_ [ 440 | [ No ] _GNNZS_
_ ) _
_ - < _
B s S
L- - |
|||||||||||| J
__o_mmio NG| _zo_ _&o_ _
_

_

\_/ _
|||||||||||| |
[(zzyr)No] [440] [(&v2)No]

_
_
_q- 54

—

QD [HOANYYH 1oxeeds

(€9 14617

@ [D.ge] 4ouol}1pucy J1y

fui118s 891A8p [O|=»
sr:21@

(oﬁ\,k

0e




8/8

WO 2020/009353 PCT/KR2019/007386
[Fig. 10]
1 ;oo
FLECTRONIC DFVICF 1001 1L
- MEMORY 1030 ~
PROGRAM 1040
VOLATILE MEMCRY 1032 —
INPUT APPL ICATION 1046
DEVICE NON-VOLATILE MEMORY 1034
1050 DISPLAY MIDDLEWARE 1044
DEV | CE INTERNAL MEMORY 1036
SOUND 10860 Mfrp=—————— OPERATING SYSTEM 1042
OUTPUT [EXTERNAL WEMORY 1038 —
DEV|CE L —
1055 | B
PROCESSOR 1020 | | COMMUNICAT 1ON MODULE 1090
Batteryf | _M A_I N_ 1 ]| 'WIRELESS COMMUNICAT TON] ELECTRONIC
1089 | | L MODULE 1 092J NETWORK DEV|CE
PROCESSOR | || - — — = —=— — ==
| qoot | wieeD comion eATToR T 1059 1004
L= |
i | _ _ _MODULE 1094 |
PONER ©AUXILIARY |
NAGEIENTY | | Do orcson |
MODULE | | SUBSCRIBER ANTENNA
108 || 1923 | | [IDENTIFICATION MODULE
- MODULE 1096 1097
AUDIO SENSOR CONNECT ING ELECTRONIC SERVER
MODULE MODULE TERMINAL F 4 — 4 DEVICE 1008
1070 1076 1078 1002 —
— — |NTERFACE — —
1077
HAPTIC CAMERA -
MODULE MODULE
1079 1080




INTERNATIONAL SEARCH REPORT

International application No.
PCT/KR2019/007386

A. CLASSIFICATION OF SUBJECT MATTER

GO6F 21/31(2013.01)i, GO6F 21/45(2013.01)i, GO6F 16/50(2019.01)i, GO6K 9/00(2006.01)i

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

16/50; GO6K 9/00

Minimum documentation searched (classification system followed by classification symbols)
GOO6F 21/31; B60R 25/30; B60R 25/31; GO6F 3/033; GO6K 9/62; GO6T 7/20; HO3G 3/00; HO4N 5/345; HO4N 5/378; GOOF 21/45; GO6F

Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & Keywords: vision, recognize, image, user, shape, information, feature

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X KR 10-1460902 B1 (KOREA ADVANCED INSTITUTE OF SCIENCE AND TECHNOLOGY) 1-15
20 November 2014
See paragraphs [0029]-[0039], [0051]-[0057], [0064], [0074]; and figures 1-3.

A KR 10-2017-0090347 A (SAMSUNG ELECTRONICS CO., LTD.) 07 August 2017 1-15
See paragraphs [0049]-[0068]; and figures 13-15.

A KR 10-2013-0088564 A (SAMSUNG ELECTRONICS CO., LTD.) 08 August 2013 1-15
See paragraphs [0024]-[0039]; and figure 1.

A US 2008-0130958 A1 (THOMAS J. ZIOMEK) 05 June 2008 1-15
See paragraphs [0019]-[0025]; and figures 1-4.

A KR 10-2012-0072009 A (ELECTRONICS AND TELECOMMUNICATIONS RESEARCH INSTITUTE) 1-15
03 July 2012
See paragraphs [0031]-[0064]; and figures 1-4.

|:| Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents:

"A" document defining the general state of the art which is not considered
to be of particular relevance

"D" document cited by the applicant in the international application

"E" eatlier application or patent but published on or after the international
filing date

"L"  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other means

"P" document published prior to the international filing date but later

than the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents,such combination
being obvious to a person skilled in the art

document member of the same patent family

'

myn

ngn

Date of the actual completion of the international search
11 October 2019 (11.10.2019)

Date of mailing of the international search report

11 October 2019 (11.10.2019)

Name and mailing address of the [SA/KR

International Application Division

Korean Intellectual Property Office

189 Cheongsa-ro, Seo-gu, Dagjeon, 35208, Republic of Korea

Facsimile No, 182-42-481-8578

Authorized officer

CHIN, Sang Bum

Telephone No. +82-42-481-8398

Form PCT/ISA/210 (second sheet) (July 2019)




INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/KR2019/007386

Patent document Publication Patent family Publication

cited in search report date member(s) date

KR 10-1460902 B1 20/11/2014 None

KR 10-2017-0090347 A 07/08/2017 CN 107018357 A 04/08/2017
US 10198660 B2 05/02/2019
US 2017-0213105 Al 27/07/2017

KR 10-2013-0088564 A 08/08/2013 EP 2624537 Al 07/08/2013
KR 10-1909082 B1 18/10/2018
US 2013-0194184 A1l 01/08/2013
US 9207768 B2 08/12/2015

US 2008-0130958 Al 05/06/2008 None

KR 10-2012-0072009 A 03/07/2012 US 2012-0163661 Al 28/06/2012

Form PCT/ISA/210 (patent family annex) (July 2019)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - wo-search-report
	Page 34 - wo-search-report

