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(57) Abstract: A display apparatus a control method thereof are provided. The

100 display apparatus may include a memory configured to store data related to a back-
ground image of an area behind the display apparatus, a display configured to

display content by overlaying the content onto the background image, a sensor

140 configured to generate sensing data related to external light that is ambient to the

display apparatus, and a processor configured to perform image-processing of at
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Description
Title of Invention: DISPLAY APPARATUS AND CONTROL

METHOD THEREOF
Technical Field

Apparatuses and methods consistent with the present disclosure relate to a display
apparatus and a control method thereof, and more particularly, to a display apparatus
which displays content by overlaying the content onto a background image on the

background of a display apparatus and a control method thereof.

Background Art

With the development of electronic technology, various types of electronic ap-
paratuses have been developed and distributed. To provide an aesthetic function, a
display apparatus has been developed which displays a background image that is the
same as the wall behind the display apparatus and thus provides a user with a visual

effect as if the display apparatus were a window.
Disclosure of Invention
Technical Problem

One or more example embodiments provide a display apparatus which maximizes a
transparent effect of a display provided in the display apparatus and a control method

thereof.

Solution to Problem

According to an aspect of an example embodiment, there is provided a display
apparatus including a memory configured to store data related to a background image
of an area behind the display apparatus; a display configured to display content by
overlaying the content onto the background image; a sensor configured to generate
sensing data related to external light ambient to the display apparatus; and a processor
configured to perform image-processing of at least one of the background image and
the content, based on a type of the content and the sensing data.

The processor may be further configured to perform image-processing of the
background image based on the sensing data, and determine whether to perform
image-processing of the content based on the type of the content.

The processor may be further configured to perform image-processing of the
background image based on the sensing data, and determine whether to perform
image-processing of the content based on the image-processed background image and
the type of the content.

The processor may be further configured to perform image-processing of the

background image based on the sensing data, and perform image-processing of the
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content based on the image-processed background image and the type of the content .
The sensor may be further configured to generate the sensing data related to at least
one of a brightness and a color temperature of the external light, and the processor may
change a contrast of at least one of the background image and the content based on the
brightness, and change a white balance of at least one of the background image and the

content based on the color temperature.

The processor may be further configured to, if at least one of the brightness and the
color temperature changes by a threshold value or more, perform the image-processing
for a period of time.

The display apparatus may further comprise a video processor configured to recover
encoded data by decoding the data, wherein the processor comprises a graphic
processor configured to perform graphic-processing of input data, and wherein the
processor allocates the background image and the content to the graphic processor and
the video processor, and the graphic processor and the video processor perform image-
processing of the allocated background image and the allocated content.

The processor may be further configured to allocate the content to one of the graphic
processor and the video processor based on the type of the content, and allocate the
background image to the other one of the graphic processor and the video processor.

The processor may be further configured to, if a first resolution rate of the content is
different from a second resolution rate of the display, control the display to display the
background image on a portion of an area on which the content is displayed.

According to an aspect of another example embodiment, there is provided a control
method of a display apparatus, the control method comprising storing data related to a
background image of an area behind the display apparatus; displaying content by
overlapping the content onto the background image; generating sensing data related to
external light that is ambient to the display apparatus; and performing image-
processing of at least one of the background image and the content, based on a type of
the content and the sensing data.

The performing image-processing may comprise performing image-processing of the
background image based on the sensing data, and determining whether to perform
image-processing of the content based on the type of the content.

The performing image-processing may comprise performing image-processing of the
background image based on the sensing data, and determining whether to perform
image-processing of the content based on the image-processed background image and
the type of the content.

The performing image-processing may comprise performing image-processing of the
background image based on the sensing data, and performing image-processing of the

content based on the image-processed background image and the type of the content.



WO 2018/155824 PCT/KR2018/001009

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

The generating sensing data may comprise generating the sensing data related to at
least one of a brightness and a color temperature of the external light, and the
performing image-processing may comprise changing a contrast of at least one of the
background image and the content based on the brightness, and changing a white
balance of at least one of the background image and the content based on the color

temperature.
The performing image-processing may comprise, if at least one of the brightness and

the color temperature changes by equal to or more than a threshold value, performing
the image-processing for a period of time.

The display apparatus may comprise a graphic processor configured to perform
graphic-processing of input data and a video processor configured to recover encoded
data by decoding the data, and the performing image-processing may comprise al-
locating the background image and the content to the graphic processor and the video
processor, and performing, by the graphic processor and the video processor, image-
processing of the allocated background image and the allocated content.

The performing image-processing may comprise allocating the content to one of the
graphic processor and the video processor based on a type of the content and allocating
the background image to the other one of the graphic processor and the video
processor.

The displaying content may comprise, if a first resolution rate of the content is
different from a second resolution rate of the display, displaying the background image
on a portion of an area on which the content is displayed.

According to an aspect of another example embodiment, there is provided a non-
transitory recording medium in which a program for performing an operation method
of a display apparatus is stored, the operation method comprising storing data related
to a background image of an area behind the display apparatus; displaying content by
overlapping the content onto the background image; generating sensing data related to
external light that is ambient to the display apparatus; and performing image-
processing of at least one of the background image and the content, based on a type of

the content and the sensing data.

Brief Description of Drawings

The above and/or other aspects will become apparent and more readily appreciated
from the following description of example embodiments, taken in conjunction with the
accompanying drawings of which:

FIG. 1A is a diagram illustrating a display apparatus according to an example em-
bodiment;

FIG. 1B is a block diagram illustrating an example configuration of a display
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apparatus of FIG. 1A, according to an example embodiment;
FIG. 2 is a diagram illustrating operations of a display apparatus according to an

example embodiment;

FIG. 3 is a diagram illustrating an operation of a display apparatus depending on a
type of content data, according to an example embodiment;

FIGS. 4A, 4B and 4C are diagrams illustrating an operation depending on content
which requires a high visibility, according to an example embodiment;

FIGS. 5A, 5B and 5C are diagrams illustrating an operation depending on content
which requires a naturalness, according to an example embodiment;

FIGS. 6A and 6B are diagrams illustrating an example in which a resolution rate of
content is different from a resolution rate of a display, according to an example em-
bodiment;

FIGS. 7A and 7B are diagrams illustrating a method for performing image-
processing, according to an example embodiment; and

FIG. 8 is a flowchart illustrating a control method of a display apparatus, according

to an example embodiment.

Best Mode for Carrying out the Invention

Mode for the Invention

The example embodiments of the present disclosure may be diversely modified. Ac-
cordingly, specific exemplary embodiments are illustrated in the drawings and are
described in detail in the detailed description. However, it is to be understood that the
present disclosure is not limited to a specific example embodiment, but includes all
modifications, equivalents, and substitutions without departing from the scope and
spirit of the present disclosure. Also, well-known functions or constructions are not
described in detail since they would obscure the disclosure with unnecessary detail.
Herein, expressions such as “at least one of,” when preceding a list of elements,
modify the entire list of elements and do not modify the individual elements of the list.
For example, the expression, "at least one of a, b, and c," should be understood as
including only a, only b, only c, both a and b, both a and ¢, both b and c, or all of a, b,
and c.

In general, a display apparatus which displays a background image that is the same
as the wall behind the display apparatus measures a brightness using a single illu-
mination sensor and performs image-processing of the background image based on the
brightness. However, the image-processed background is displayed differently from
the wall behind the display apparatus because a color temperature, etc. is not reflected

in the image.



WO 2018/155824 PCT/KR2018/001009

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

Accordingly, there has emerged the need for maximizing the transparent effect by
taking into account not only a brightness depending on the surrounding lighting but
also a color temperature, etc. in image-processing of the background image. In other
words, it is more advantageous for the background image to be seen more transparently
and for the content which is overlaid onto the background image to be displayed
conforming to the purpose of the content.

Hereinafter, various example embodiments will be described in greater detail with
reference to the accompanying drawings.

FIG. 1A is a diagram illustrating a display apparatus 100 in accordance with an
example embodiment. According to FIG. 1A, the display apparatus 100 may include a
memory 110, a display 120, a sensor 130 and a processor 140.

According to one or more example embodiments, the display apparatus 100 may
include one or more display(s), and the display apparatus 100 may be configured to
execute an application and/or to display content, and may be implemented as a digital
television, a tablet, a personal computer (PC), a portable multimedia player (PMP), a
personal digital assistant (PDA), a smart phone, a cell phone, a digital picture frame, a
digital signage, a kiosk, or the like.

The memory 110 may store data related to a background image of, for example, a
wall behind the display apparatus 100. The background image behind the display
apparatus 100 may be obtained by photographing the area behind the display apparatus
100 by a separate camera.

The memory 110 may store not only a background image but also content, etc. The
memory may also store an image-processing method related to content and a
background image. The memory 110 may refer to a storage medium in general, and
may be implemented as a random access memory (RAM) or any storage medium
which can store data, such as a hard disk drive (HDD), a solid-state disk drive (SDD),
etc.

The display 120 may display content by overlaying the content onto the background
image. For example, the display 120 may overlay a certain image onto the background
image.

The display 120 may be implemented as a liquid crystal display panel (LCD), an
organic light emitting diodes (OLED), etc., but is not limited thereto. In some cases,
the display 120 may be implemented as a flexible display, etc.

The sensor 130 may generate sensing data related to external light (e.g., an ambient
light to the display apparatus 100). The sensor 130 may sense external light, and output
the sensing result as sensing data. For example, the sensor 130 may be arranged on the
front surface of the display apparatus 100, and may sense external light incident to the

front surface of the display apparatus 100 and output the sensing result as sensing data.
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The sensor 130 may generate sensing data by sensing at least one of a brightness and
a color temperature of external light, but the example embodiments are not limited
thereto. The sensor 130 may sense various data related to external light. For example,
the sensor 130 may sense an incident direction, etc. of external light. In this case, the
sensor 130 may include a plurality of sensors 130 arranged on the display apparatus
100, for example, on each side of the display apparatus 100, and the incident direction
of light may be determined based on the side on which the strength of incident light
sensed by each sensor 130 is highest.

The sensor 130 may be a separate optical sensor, a one-dimensional optical sensor, a
two-dimensional optical sensor, or a complex optical sensor, etc. The sensor 130 may
be manufactured using semi-conductive material, and the semi-conductive material
may be selected with reference to the range of wave to be used.

The sensor 130 may sense natural light, but the example embodiments are not limited
thereto. For example, the sensor 130 may emit artificial light and sense the light
reflected. Also, the sensor 130 may photograph an image such as a camera. In this
case, the processor 140 may identify the strength, the incident direction, etc. of light
based on the photographed image.

The processor 140 may control overall operations of the display apparatus 100. The
processor 140 may be one or more hardware processors, such as microprocessors,
central processing units (CPUs), or graphics processing units (GPUs).

The processor 140 may perform image-processing of at least one of a background
image and content based on a type of content and sensing data. For example, the
processor 140 may perform image-processing of the background image based on the
sensing data from the sensor 130, and perform image-processing of content based on a
type of content and the image-processed background image.

The processor 140 may perform image-processing of the background image based on
the sensing data from the sensor 130, and determine whether to perform image-
processing of the content based on a type of the content. The processor 140 may also
perform image-processing of the background image based on the sensing data from the
sensor 130, and determine whether to perform image-processing of the content based
on the image-processed background image and a type of the content.

For example, if a type of content is a frame, the processor 140 may perform image-
processing of the content, and if a type of content is a clock, a video, a photo, etc., the
processor 140 may omit performing image-processing of the content.

Even if a type of content is a clock, the processor 140 may perform image-processing
of the content based on the image-processed background image. For example, if the
difference between the average brightness of the content and the average brightness of

the image-processed background image is within a threshold difference, the processor
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140 may perform image-processing of the content even if the content is a clock. The
threshold may be predetermined, and may be set experimentally or by a user, etc.

In other words, the processor 140 may determine whether to perform image-
processing of content based on a visibility of the content. In this case, the memory 110
may store the information about a type of content which requires a high visibility, and
the processor 140 may determine whether to perform image-processing of the content
based on the information stored in the memory 110.

The processor 140 may process the background image such that the processed
background image looks the same as, for example, a wall behind the display apparatus
100. In other words, the processor 140 may provide the visual effect as if the area on
which the background image is displayed is a glass window in a wall behind the
display apparatus 100. Accordingly, a user may feel as if the display apparatus 100 is a
transparent window. In the below description, the above-described visual effect may be
referred to as a transparent effect for ease of description.

The background image may be obtained by photographing an area behind the display
apparatus 100. However, there is a technical problem in that the external light at a first
time when the background of the display apparatus is photographed may be different
from the external light at a second time when the background image is displayed. That
is, the first time may be different than the second time. The processor 140 may perform
image-processing of the background image based on the sensing data related to the
external light at the second time when the background image is displayed, and provide
the visual effect as if the area on which the background image is displayed is a
window. Examples of this will be shown later with reference to the drawings.

The sensor 130 may generate the sensing data by sensing at least one of a brightness
and a color temperature of the external light, and the processor 140 may change a
contrast of at least one of the background image and the content based on the
brightness, and change a white balance of at least one of the background image and the
content based on the color temperature.

If at least one of the brightness and the color temperature changes by a threshold
value or more, the processor 140 may perform the image-processing in sequence for a
threshold period of time, and after the period of time elapses stop performing the
image-processing. The threshold value may be predetermined, and may be set experi-
mentally or by a user, etc. For example, if the brightness changes by a threshold value
or more as the light around the display apparatus is turned on, the processor 140 may
perform image-processing in sequence for 5 minutes which is a threshold period of
time. The threshold period of time may be predetermined, and may be set experi-
mentally or by a user, etc.

If a resolution rate of the content is different from a resolution rate of the display, the
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processor 140 may display the background image on an external area of the area on
which the content is displayed.

The display apparatus may further include a video processor which recovers encoded
data by decoding the data, and the processor 140 may include a graphic processor
configured to perform graphic-processing of input data, and the processor 140 may
allocate the background image and the content to the graphic processor and the video
processor, respectively, and perform image-processing of the background image and
the content. The graphic processor may be configured to generate graphic data based
on the input data, such as an on-screen display (OSD), and the video processor may be
configured to recover encoded data by decoding the data.

However, the example embodiments are not limited to the above example. The video
processor may perform graphic-processing of input data as the graphic processor does.
The graphic processor and the video processor will be described in greater detail later.

The processor 140 may allocate the background image and the content to the graphic
processor and the video processor, respectively, and perform image-processing of the
background image and the content. For example, the processor 140 may allocate the
content to one between the graphic processor and the video processor based on a type
of the content, and allocate the background image to the other one between the graphic
processor and the video processor.

For example, if the content is an encoded video, the processor 140 may allocate the
content to the video processor, and allocate the background image to the graphic
processor.

FIG. 1B is a block diagram illustrating an example embodiment of a specific con-
figuration of a display apparatus 100 of FIG. 1A. According to FIG. 1B, the display
apparatus 100 may include the memory 110, the display 120, the sensor 130, the
processor 140, a communicator 150, a user interface 155, an audio processor 160, a
video processor 170, a speaker 180, a button 181, and a camera 182. The detailed de-
scription of the elements illustrated in FIG. 1B which are overlapped with the elements
in FIG. 1A will not be repeated for conciseness.

The processor 140 may control overall operations of the display apparatus 100 using
various programs stored in the memory 110.

For example, the processor 140 may include a random access memory (RAM) 141, a
read only memory (ROM) 142, a main CPU 143, a graphic processor 144, a first to nth
interfaces 145-1 ~ 145-n and a bus 146.

The RAM 141, the ROM 142, the main central processing unit (CPU) 143, the
graphic processor 144, the first to nth interfaces 145-1 ~ 145-n may be connected to
one another via the bus 146.

The first to nth interfaces 145-1 ~ 145-n may be connected with the various elements
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described above. One of the interfaces may be a network interface which is connected
with an external apparatus via network.

The main CPU 143 may access to the memory 110 and perform booting using an O/S
stored in the memory 110. The main CPU 143 may also perform various operations
using a variety of programs stored in the memory 110.

In the ROM 142, a command word set, etc. for booting a system of the display
apparatus 100 may be stored. Once a turn-on command is input and power is supplied,
the main CPU 143 may copy the operating system (O/S) stored in the memory 110 to
the RAM 141 in response to a command word stored in the ROM 142, and boot the
system by executing the O/S. Once the booting is completed, the main CPU 143 may
copy various application programs stored in the memory 110 to the RAM 141, and
perform various operations by executing the application program copied to the RAM
141.

The graphic processor 144 may generate a screen which includes various objects
such as an icon, an image, text, etc. using a calculation unit (not illustrated) and a
rendering unit (not illustrated). The calculation unit may calculate an attribute value
such as a coordinate value, a shape, a size, a color, etc. with which each object is
displayed conforming to the layout of the screen based on a received control command.
The rendering unit may generate a screen of a variety of layouts which includes an
object based on the attribute value calculated by the calculation unit. The screen
generated in the rendering unit (not illustrated) may be displayed on a display area of
the display 120.

The operation of the processor 140 described above may be performed by a program
stored in the memory 110.

The memory 110 may store various data for operating the display apparatus 100,
such as an operating system (O/S) software module, an image-processing module, and
a sensing data processing module, etc.

The processor 140 may process an input image based on the information stored in the
memory 110 and display the processed image.

The communicator 150 may communicate with various types of external apparatuses
by a variety of communication methods. The communicator 150 may include a Wi-Fi
chip 151, a Bluetooth chip 152, a wireless communication chip 153, a near field com-
munication (NFC) chip 154, etc. The processor 130 may communicate with various
external apparatuses using the communicator 150.

The Wi-Fi chip 151 and the Bluetooth chip 152 may perform communication by Wi-
Fi and Bluetooth, respectively. In the case of using the Wi-Fi chip 151 or the Bluetooth
chip 152, connection information such as an SSID and a session key, etc. may be

transmitted and received, communication may be performed using the information and
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various information may be transmitted and received. The wireless communication
chip 153 may refer to a chip that performs communication in accordance with various
communication standards, such as IEEE, Zigbee, 3rd generation (3G), 3rd generation
partnership project (3GPP), long term evolution (LTE), etc. The NFC chip 154 may
refer to a chip that operates in a near field communication (NFC) method which uses,
for example, a 13.56 MHz-band from among various RF-ID frequency bands, such as
135 kHz, 13.56 MHz, 433 MHz, 860 to 960 MHz, and 2.45 GHz.

The communicator 150 may perform unidirectional communication or bidirectional
communication with an external apparatus. If the communicator 150 performs unidi-
rectional communication, the communicator 150 may receive a signal from an external
apparatus. If the communicator 150 performs bidirectional communication, the com-
municator 150 may receive a signal from an external apparatus, and/or transmit a
signal to an external apparatus.

The user interface 155 may receive various user interactions. The user interface 155
may be implemented in various forms depending on an example embodiment of the
display apparatus 100. If the display apparatus 100 is implemented as a digital TV, the
user interface 155 may be implemented as a signal receiver which receives a remote
control signal from a remote control device or a keyboard, a camera which detects a
motion of a user, a microphone which receives a user voice, etc. Also, if the display
apparatus 100 is implemented as a touch-based electronic apparatus, the user interface
155 may be implemented as a touch screen forming an inter-layer structure with a
touch pad. In this case, the user interface 155 may be used as the display 120 described
above.

The audio processor 160 may perform processing of audio data. The audio processor
160 may perform various processing operations such as decoding, amplifying, noise-
filtering, etc.

The video processor 170 may perform processing of video data. The video processor
170 may perform various image-processing operations such as decoding, scaling,
noise-filtering, a frame rate conversion, a resolution conversion, etc.

The speaker 180 may output not only various audio data processed in the audio
processor 160 but also various alarm sounds or a voice message, etc.

The button 181 include one or more buttons and may be various forms of buttons
such as a mechanical button, a touch pad, a wheel, etc. which are formed on an area
such as, for example, the front surface, the side surface, or the back surface, etc. of the
exterior of the main body of the display apparatus 100.

The camera 182 may photograph a still image or a video in accordance with a user
control. The camera 182 may be implemented as a plurality of cameras such as, for

example, a front camera and a rear camera. However, this is only an example, and
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cameras may be provided in various locations on the display apparatus 100.

As described above, the processor 140 may perform image-processing of at least one
of a background image and content based on sensing data from the sensor 130, thereby
maximizing the transparent effect of the display 120 and improving a user visibility.

Below, the operations of the display apparatus 100 will be described in greater detail
with reference to the drawings.

FIG. 2 is a diagram illustrating operations of a display apparatus 100 in accordance
with an example embodiment. In some example embodiments, the operations of the
display apparatus 100 may be performed in sequence from left to right as shown in
FIG. 2. The operations of FIG. 2 may be performed by the processor 140 of the display
apparatus 100.

The input module 210 may receive background data (input background 210-1) and
content data (input content 210-2). The input module 210 may transmit the background
data and the content data to the video processor and the graphic processor of the
processor 220 depending on a type of the content data.

For example, if the content data such as a clock, weather information, etc. is drawn in
a graphic format, the input module 210 may transmit the content data to the graphic
processor, and transmit the background data to the video processor. If the content data
such as, for example, a video, a photo, etc., is output in a form of video, the input
module 210 may transmit the content data to the video processor and transmit the
background data to the graphic processor. That is, the input module 210 sends the data
to an appropriate one of the video processor and the graphics processor for handling
the data, based on the type/format of the data.

However, the example embodiments are not limited to the above example. The
background data and the content data input in the input module 210 may be stored in
the memory 110. The background data and the content data stored in the memory 110
may be transmitted to the video processor 220-1 and the graphic processor 220-2 of the
processor 220 depending on a type of the content data.

The processor 220 may process the input background data and content data. The
video processor 220-1 may recover an image from the data input through a decoder
and a scaler. The video processor 220-1 may transmit the recovered image to a pre-
video image quality white balance (W/B) processor 230-1 of the pre-image quality
processor 230.

The graphic processor 220-2 may mix the graphics drawn on a plurality of windows
based on the input data and generate an image. The graphic processor 220-2 may
transmit the generated image to a pre-graphic image quality white balance (W/B)
processor 230-2 of the pre-image quality processor 230.

The pre-image quality processor 230 may include the pre-video image quality (W/B)
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processor 230-1 and the pre-graphic image quality (W/B) processor 230-2. The pre-
image quality processor 230 may perform image-processing of an image received from
the processor 220.

The pre-video image quality processor 230-1 may perform image-processing (e.g.,
W/B and dimming) of the recovered image received from the video processor 220-1
based on the sensing data 235 from the sensor 130. The pre-graphic image quality
processor 230-2 may perform image processing of the generated image received from
the graphic processor 230-2 based on the sensing data 235 from the sensor 130. Thus,
the pre-video image quality processor 230-1 and the pre-graphic image quality
processor 230-2 may perform image processing in parallel.

The sensing data 235 may be a sensor value sensed by the sensor 130, such as a
brightness (lux) value, a color temperature value, etc. The sensor may include a
plurality of illumination sensors, an image sensor, a color sensor, etc. The sensor may
sense one or more values of at least one of a direction, a strength, an illumination, and
a color temperature of light.

The processor 140 acting as a sensor controller may calculate a brightness and a
color temperature which the display apparatus 100 is able to use based on the value (a
brightness value, a color temperature value, an illumination value, etc.) obtained by
sensing by the sensor 130. In other words, the processor 140 acting as a sensor
controller may sense the changes in lights and a surrounding (ambient) environment
and calculate a brightness and a color temperature in real time, and provide the real-
time brightness and/or the real-time color temperature as sensing data to the pre-image
quality processor 230 and a post image quality (W/B) processor 250.

The pre-image quality processor 230 may change a white balance (W/B) of the
background data and/or the content data and set the white balance to be consistent with
the white balance of the surrounding (ambient) environment. For example, the pre-
image quality processor 230 may change the color temperature of the background data
and/or the content data to between Warm (about 6500K) and Cool (about 2700K).

The pre-image quality processor 230 may set a final color temperature as a target, set
a white balance register value as a predetermined step, and control the speed of a color
temperature change through the step change.

The mixer 240 may mix a video and a graphic. The mixer 240 may mix a plurality of
pieces of data into one piece of data.

The post image quality (W/B) processor 250 may perform image-processing on the
mixed data considering a hardware characteristic. In some example embodiments, if
the pre-image quality processor 230 performs image-processing, the post image quality
processor 250 may omit any separate image-processing.

The display 120 may display the final, image-processed background image and
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content.

FIG. 3 is a diagram illustrating an operation depending on a type of content data in
accordance with an example embodiment.

The content data and the background data may be input (S310), and a type of the
content data may be determined (S320). If a type of the content data is of the content
which cannot be processed by a graphic processor, that is, if the content data is, for
example, a video, the content data may be processed as a video (i.e., video processing
is performed), and the background data may be processed as a graphic (i.e., graphic
processing is performed) (S330-1).

If it is difficult to process the content data as a video, that is, if the content data is
weather information for example, the content data may be processed as a graphic (i.e.,
graphic processing is performed), and the background data may be processed as a
video (i.e., video processing is performed) (S330-2).

If the content data and the background data are processed as video and graphic, re-
spectively, content and a background image may be generated.

In the case in which the content data is processed as a video and the background data
is processed as a graphic, it is determined whether to perform white balance (W/B)
processing of the content data (S340-1). If it is determined not to process a white
balance of the content (S3401-1, N), only the white balance of the background data
may be adjusted (S350-1).

On the other hand, in the case in which the content data is processed as a graphic and
the background data is processed as a video, it is determined whether to perform white
balance (W/B) processing of the content data (S340-2). If it is determined not to
process a white balance of the content (S340-2, N), only the white balance of the
background data may be adjusted (S350-2).

If it is determined in operation S340-1 or S340-2 that the white balance of the
content is processed (S340-1 or S340-2, Y), the white balance of the content data and
the background data may be adjusted (S360).

As described above, if the white balance of the background data is adjusted, the area
on which the background data is displayed may look the same as an area behind the
display apparatus 100 (.e.g., a wall), and accordingly, the visual effect as if the
displayed area is a glass window may be provided.

Further, since the content data and the background data are processed separately, the
processing speed may improve.

In other example embodiments, the content data may include information of whether
to perform image-processing of the content data, and the processor 140 may determine
whether to perform image-processing based on the information included in the content

data. For example, if the information that the image-processing of the content data is



14

WO 2018/155824 PCT/KR2018/001009

[110]

[111]

[112]

[113]

[114]

[115]

[116]

required is included in the content data, the processor 140 may perform image-
processing of the content data regardless of a type of the content data.

If the information that the image-processing of the content data is required is not
included in the content data, the processor 140 may determine whether to perform
image-processing of the content data based on a type of the content data.

FIGS. 2 and 3 illustrate the example in which there is provided one video processor
and one graphic processor, but the example embodiments are not limited thereto. For
example, the display apparatus 100 may include a plurality of video processors. Alter-
natively or additionally, the display apparatus 100 may include a plurality of graphic
processors. Also, the video processor may process a plurality of pieces of data simul-
taneously.

FIGS. 4A, 4B and 4C are diagrams illustrating an operation performed depending on
content which requires a high visibility, in accordance with an example embodiment.
In other words, FIGS. 4A, 4B and 4C are diagrams illustrating the example of
displaying the content which requires a high visibility, such as a clock, etc. The term
"visibility" may refer to the characteristic that the presence or the shape of an object
should be easily identifiable by a viewer, and the content for providing information to
a user may be classified as the content which requires a high visibility. In FIGS.
4A-4C, a display 120 is provided on, for example, a brick wall. However, this is only
an example.

FIG. 4A is a diagram illustrating an example in which a background image B and
content C before image-processing are displayed. In this case, since the image-
processing of the background image is not performed, a transparent effect is not
generated. Thus, a user may not experience a transparent effect.

FIG. 4B is a diagram illustrating an example in which the image-processed
background image and the image-processed content are displayed after the image-
processing of the background image and of the content are performed. In this case,
since the image-processing of the background image is performed, a transparent effect
is generated. Thus, a user may experience the transparent effect.

However, since the image-processing of the content is also performed, it may be
difficult to distinguish the content from the background image. In other words, if the
image-processing of the content is performed together with the image-processing of
the background image, it may be difficult to achieve a high visibility.

FIG. 4C is a diagram illustrating an example in which after only the image-
processing of the background is performed, the image-processed background image
and the content to which image-processing is not performed are displayed. In this case,
since only the image-processing of the background image is performed, a transparent

effect may be generated. Thus, a user may experience the transparent effect, and a high
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visibility of the content may be achieved. Thus, if high visibility of content is an
important factor, the processor 140 may perform only the image-processing of the
background image, and the content may be displayed without image-processing of the
content.

FIGS. 4A, 4B and 4C illustrate the example of the content such as a clock, but the
example embodiments are not limited thereto. For example, the content may be im-
plemented as any object which can be attached on or displayed on a wall, such as a
memo, etc.

FIGS. 4A, 4B and 4C illustrate that whether to perform image-processing of content
may be determined based on a visibility consideration, but the example embodiments
are not limited thereto. For example, the processor 140 may compare the content and
the background image and determine whether to perform image-processing of the
content. As an example, the processor 140 may compare the color of the content and
the color of the background image and determine whether to perform image-processing
of the content.

If the color of the background image is dark, and the color of the content is bright,
the processor 140 may perform the image-processing of the background image
together with the image-processing of the content. In this case, as the contrast is high,
even if the image-processing is performed, the visibility of the content data may be
achieved.

If the color of the background image and the content are all dark, the processor 140
may omit performing the image-processing of the content. If only the image-
processing of the background image is performed, the visibility of the content may be
further improved than in a case in which the image-processing of the content is
performed.

Also, the processor 140 may determine whether to perform image-processing of
content based on at least one of a brightness, a contrast, and a chroma as well as a color
of the content.

FIGS. 5A, 5B and 5C are diagrams illustrating an operation performed depending on
content which requires a naturalness, in accordance with an example embodiment. For
example, FIGS. 5A, 5B and 5C are diagrams illustrating an example of displaying the
content which requires a naturalness when the content is displayed with the
background of the display apparatus 100, such as a picture frame, etc.

FIG. 5A is a diagram illustrating the example in which the background image B and
the content C before image-processing are displayed. In this case, since the image-
processing of the content is not performed, a transparent effect is not generated. Thus,
a user may not experience the transparent effect.

FIG. 5B is a diagram illustrating the example in which, after only the image-
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processing of the background image is performed, the image-processed background
image and the content to which image-processing is not performed are displayed. In
this case, since only the image-processing of the background image is performed, a
transparent effect is generated. Thus, a user may experience the transparent effect.
Further, since only the image-processing of the background image is performed, a high
visibility of the content may be achieved.

In the case of the content for providing an aesthetic effect, however; if visibility
increases, a user may feel tired when looking at the content. For example, in the case
of the content such as, for example, a picture frame, a fish tank, a photo, etc., it is
sometime advantageous to display the content so as to blend in with the surrounding so
that the displayed content does not look awkward to a user.

Thus, in the case of the content for providing an aesthetic effect, the processor 140
may perform the image-processing of both the background image and the content as il-
lustrated in FIG. 5C.

FIG. 5C is a diagram illustrating the example in which, after the image-processing of
the background image and the image-processing of the content are performed, the
image-processed background image and the image-processed content are displayed. In
this case, since the image-processing of the background image is performed, a
transparent effect may be generated. Thus, a user may experience the transparent
effect. Also, as the image-processing of the content is performed, the content may look
as if the content naturally blends in with the background of the display apparatus 100.

FIGS. 5A, 5B and 5C illustrate that whether to perform image-processing of content
may be determined based on whether an aesthetic effect is to be provided, but the
example embodiments are not limited thereto. For example, there may be a user who
prefers a high visibility over an aesthetic effect, and in this case, the processor 140 may
determine whether to perform image-processing of content in accordance with a setting
set by the user.

FIGS. 6A and 6B are diagrams illustrating the example in which a resolution rate of
content and a resolution rate of a display are different from each other, in accordance
with an example embodiment.

As illustrated in FIG. 6A, the processor 140 may magnify the content to correspond
to the display 120 and display the magnified content. For example, the processor 140
may magnify the content to match a width of the display 120. If the resolution rate of
the content is different from the resolution rate of the display 120, a blank area 610
may be created. The blank area 610 may be a the top of the display 120, at the bottom
of the display 120, or both. In the related art, the blank area 610 is displayed as black,
and accordingly, a transparent effect of the display apparatus 100 may be reduced. For

example, in some cases the black area may be half of the display area of the display
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120 such that the transparent effect is reduced by half.

As illustrated in FIG. 6B, if the resolution rate of the content is different from the
resolution rate of the display 120, the background image may be displayed on an
external area 620 of the area on which the content is displayed. The external area 620
may be a portion of the area on the display on which the content is displayed. For
example, the background image may be displayed in the blank area 610. Also, high
visibility of the content may be achieved by performing only image-processing of the
background image.

In the descriptions of FIGS. 6A and 6B, it is described that the image-processing of
the background image and the image-processing of the content may be performed for
ease of description. Unlike in the example embodiment described above with respect to
FIGS. 6A and 6B, the processor 140 may perform the image-processing of the
background image and the image-processing of the content based on at least one of a
type of content and sensing data. For example, the processor 140 may perform image-
processing of the background image and the image-processing of the content based on
a type of the content, based on the sensing data, or both.

FIGS. 7A and 7B are diagrams illustrating a method for performing image-
processing accordance with an example embodiment.

FIG. 7A illustrates the example in which only the image-processing of a background
image is performed while a light is turned on. As illustrated in the second diagram in
FIG. 7A, if a light is turned off, the processor 140 may perform the image-processing
of the background image based on the sensing data of a light being turned off. Ac-
cordingly, the background image may be turned dark instantly in response to the ma-
nipulation of turning off the light as in the area behind the display apparatus 100 (i.e.,
in response to the decrease in ambient light). This may occur, for example, when the
display apparatus 100 performs real-time processing of the content data and
background data in response to the sensing data from the sensor 130.

On the other hand, as illustrated in FIG. 7B, in response to a light being turned off,
the processor 140 may gradually change the image-processing in order to reduce the
effects from the light being turned off. That is, the processor 140 may perform the
image-processing for a period of time. For example, if at least one of a brightness and a
color temperature is changed by a threshold value or more, the processor 140 may
perform image-processing for a corresponding period of time.

For example, if a light is turned off and a brightness is changed by a threshold value
or more due to the decrease in ambient light, the processor 140 may perform the
image-processing of the background image for 30 seconds.

The processor 140 may determine the period of time based on the degree of change

in brightness or color temperature. For example, the processor 140 may increase the
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period of time as the level of change in brightness increases.

The processor 140 may perform the image-processing of the background image at a
time interval for the period of time. The time interval and the period of time may each
be predetermined. In this way, a step-down effect may be produced in which the
transparency of the content and background image are adjusted gradually in response
to the decrease in ambient light. For example, the processor 140 may perform the
image-processing of the background image at a three-second interval for 30 seconds.
In this case, a user may see that the background image changes ten times at three-
second time intervals over the 30 seconds. However, this interval and period of time
are only an example, and different intervals and periods of time are contemplated.

The processor 140 may determine the time interval based on a period of time. For
example, the longer the period of time is, the longer the interval the processor 140 may
use.

It has been described in FIG. 7B that the image-processing of the background image
may be performed through three stages for ease of description, but the example em-
bodiments are not limited thereto.

FIG. 8 is a flowchart illustrating a control method of a display apparatus in ac-
cordance with an example embodiment.

The data related to the background image of an area behind the display apparatus
may be stored (S810), and the content may be displayed by overlaying the content onto
the background image (S820). That is, for example, a camera 182 on the display
apparatus 100 may be used to generate image data of an area behind the display
apparatus 100 (e.g., such as the brick wall in FIGS. 4A-7B), and this data may be
stored. The sensing data related to external light may be generated (S830). The sensing
data related to external light may be generated in real time.

At least one of image-processing of the background image or the image-processing
of the content may be performed based on a type of the content and the sensing data
(S840). That is, image-processing of the background image may be performed, or
image-processing of the content may be performed, or both may be performed.

In some example embodiments, in the operation of the image-processing (S840), the
image-processing of the background image may be performed based on the sensing
data, and the image-processing of the content may be determined based on a type of
the content.

In some example embodiments, in the image-processing (S840), the image-
processing of the background image may be performed based on the sensing data, and
whether to perform the image-processing of the content may be determined based on a
type of the content and the image-processed background image.

In some example embodiments, in the image-processing (S840), the image-
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processing of the background image may be performed based on the sensing data, the
image-processing of the content may be performed based on a type of the content and
the image-processed background image.

In the generating sensing data (S830), the sensing data may be generated by sensing
at least one of a brightness and a color temperature of external (ambient) light, and in
the image-processing (S840), at least one of a contrast of the background image or a
contrast of the content may be changed based on the brightness, and at least one of a
white balance of the background image or a white balance of the content may be
changed based on the color temperature.

In the image-processing (S840), the image-processing may be performed for a period
of time when at least one of the brightness or the color temperature is changed by a
threshold value or more.

The display apparatus may include a graphic processor configured to perform
graphic processing of input data and a video processor configured to recover data by
decoding encoded data, and in the image-processing (S840), the background image and
the content may be allocated to the graphic processor and the video processor and the
image-processing of the background image and the image-processing of the content
may be performed.

In the image-processing (S840), the content may be allocated to one of the graphic
processor and the video processor based on a type of the content, and the background
image may be allocated to the other one of the graphic processor and the video
processor.

In the displaying (S820), if the resolution rate of the content is different from the
resolution rate of the display, the background image may be displayed on an external
area of the area on which the content is displayed.

According to one or more example embodiments, the display apparatus may perform
image-processing of a background image or of content, or both, based on a type of
content and external light, and accordingly, the transparent effect of a display may be
maximized, and user convenience may improve.

Also, since the image-processing of the content and the image-processing of the
background image are performed separately, different effects may be generated by the
display apparatus 100 and provided to a user depending on a type of content.

The methods described in the various exemplary embodiments may be programmed
and stored in various storage mediums. Accordingly, the methods described in the
above-described example embodiments may be implemented in various types of
electronic apparatuses which execute the program(s) stored in the storage media.

For example, a non-transitory computer-readable medium in which a program for

performing the above-described control method may be provided.
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[156] A non-transitory computer readable medium may refer to a machine-readable
medium or device which stores data semi-permanently and not for a short period of
time, such as a register, cache, memory, and the like. The aforementioned various ap-
plications or programs may be stored in a non-transitory computer readable medium
such as a compact disc (CD), a digital versatile disc (DVD), a hard disk, a Blu-ray disc,
a universal serial bus (USB) stick, a memory card, a ROM, etc.

[157] The foregoing example embodiments and advantages are merely examples and are
not to be construed as limiting the example embodiments. The description of the
example embodiments is intended to be illustrative, and not to limit the scope of the
inventive concept, as defined by the appended claims, and many alternatives, modi-

fications, and variations will be apparent to those skilled in the art.
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Claims
A display apparatus comprising:
a memory configured to store data related to a background image of an
area behind the display apparatus;
a display configured to display content by overlaying the content onto
the background image;
a sensor configured to generate sensing data related to external light
ambient to the display apparatus; and
a processor configured to perform image-processing of at least one of
the background image and the content, based on a type of the content
and the sensing data.
The display apparatus of claim 1, wherein the processor is further
configured to perform image-processing of the background image
based on the sensing data, and determine whether to perform image-
processing of the content based on the type of the content.
The display apparatus of claim 1, wherein the processor is further
configured to perform image-processing of the background image
based on the sensing data, and determine whether to perform image-
processing of the content based on the image-processed background
image and the type of the content.
The display apparatus of claim 1, wherein the processor is further
configured to perform image-processing of the background image
based on the sensing data, and perform image-processing of the content
based on the image-processed background image and the type of the
content.
The display apparatus of claim 1, wherein the sensor is further
configured to generate the sensing data related to at least one of a
brightness and a color temperature of the external light, and
wherein the processor is further configured to change a contrast of at
least one of the background image and the content based on the
brightness, and change a white balance of at least one of the
background image and the content based on the color temperature.
The display apparatus of claim 5, wherein the processor is further
configured to, if at least one of the brightness and the color temperature
changes by at least a threshold value, perform the image-processing for
a period of time.

The display apparatus of claim 1, further comprising:
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a video processor configured to recover encoded data by decoding the
data,

wherein the processor comprises a graphic processor configured to
perform graphic-processing of input data, and

wherein the processor is further configured to allocate the background
image and the content to the graphic processor and the video processor,
and the graphic processor and the video processor are further
configured to perform image-processing of the allocated background
image and the allocated content.

The display apparatus of claim 7, wherein the processor is further
configured to allocate the content to one of the graphic processor and
the video processor based on the type of the content, and allocate the
background image to the other one of the graphic processor and the
video processor.

The display apparatus of claim 1, wherein the processor is further
configured to, if a first resolution rate of the content is different from a
second resolution rate of the display, control the display to display the
background image on a portion of an area on which the content is
displayed.

A control method of a display apparatus, the control method
comprising:

storing data related to a background image of an area behind the
display apparatus;

displaying content by overlapping the content onto the background
image;

generating sensing data related to external light that is ambient to the
display apparatus; and

performing image-processing of at least one of the background image
and the content, based on a type of the content and the sensing data.
The control method of claim 10, wherein the performing image-
processing comprises performing image-processing of the background
image based on the sensing data, and determining whether to perform
image-processing of the content based on the type of the content.

The control method of claim 10, wherein the performing image-
processing comprises performing image-processing of the background
image based on the sensing data, and determining whether to perform
image-processing of the content based on the image-processed

background image and the type of the content.
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The control method of claim 10, wherein the performing image-
processing comprises performing image-processing of the background
image based on the sensing data, and performing image-processing of
the content based on the image-processed background image and the
type of the content.

The control method of claim 10, wherein the generating sensing data
comprises generating the sensing data related to at least one of a
brightness and a color temperature of the external light, and

wherein the performing image-processing comprises changing a
contrast of at least one of the background image and the content based
on the brightness, and changing a white balance of at least one of the
background image and the content based on the color temperature.
The control method of claim 14, wherein the performing image-
processing comprises, if at least one of the brightness and the color
temperature changes by at least a threshold value, performing the

image-processing for a period of time.



WO 2018/155824

1/9

PCT/KR2018/001009

[Fig. 1a]
100
140
2
110~ MEMORY |e—»
120~ DISPLAY |«—» PROCESSOR
130~  SENSOR -
[Fig. 1b]
100
140
110._, p
MEMORY - 195
PaN _ [ USER
—146 1 INTERFACE
120,
143
DISPLAY <> 141 F,160
_ [ AUDIO
RAM  |e—»{ [« MAIN CPU| [*™IPROCESSOR
130._,
SENSOR  |e> 145-1 170
L oL,
e FRST | [ |PROCESSOR
150 ROM e INTERFACE
151 W | 180
CHIP 450 SPEAKER
152 BLUg;ﬁ,OTH s GRAPHICIV144 NTH/ 181
WIRELESS PROCESSOR[™ ™| [~ " |INTERFACE BUTTON
193110 OMMUNICATION 189
CHIP JL CAMERA
154—+ NFCCHIP |




PCT/KR2018/001009

2/9

WO 2018/155824

[Fig. 2]

V1Vd ONISNSS

2-062 2-022 2-012
owm owm / owm / owm f owm
40SS3004d (@/M) ALITYND 40533004d INJINOD
JOVINI OIHAYHD 34d IIHdYHD 1NdNI
mowm\u\mm% (DIHdV4D
AYIdSIO = ivno <] +030IN  =—{[d0SS3008d (8/M) ALITVND| <—|[ H0SSII0Hd | <— [ANNOHDXOVE
19Vl 1SOd YIXIN JOVINI 03AIA FHd 03dIA 1NdNI
40553004d
N ALYOD SOV %ommoom& mwao_\,_ 1NdNI
A
1-062 H 1-022 1-012




WO 2018/155824
[Fig. 3]

INPUT CONTENT DATA

3/9

PCT/KR2018/001009

AND BACKGROUND DATA [ %"
GRAPHIC
Y
PERFORMVIDEO | ga3o. o_|  PERFORM GRAPHIC
PROCESSING ON SO 930 PROCESSING ON
CONTENT DATA AND CONTENT DATA AND
GRAPHIC PROCESSING VIDEO PROCESSING
ON BACKGROUND DATA ON BACKGROUND DATA
5340-1 5340-2
DETERMINE DETERMINE
HETHER TO PERFORN™, Y HETHER TO PERFOR
W/B PROCESSING W/B PROGESSING
OF CONTENT OF CONTENT
DATA DATA
5350-1 5360 5350-2
S v ) )
ADJUST ONIY WHITE v (\\//VVI;lEgEOF ADJUST ONIY WHITE
BALANGE (W/B) OF BACKGROUND DATA BALANCE (W/B) OF

BACKGROUND DATA

AND CONTENT DATA

BACKGROUND DATA

A

END



4/9

PCT/KR2018/001009

WO 2018/155824

[Fig. 4a]

/]

[Fig. 4b]

1

oy
A1) |

=}
n

\
BN
12

[Fig. 4c]

]
—1__ — — — -

I 1y I UGy o
L s L
\H//.AIH\2| LY




5/9

PCT/KR2018/001009

WO 2018/155824

[Fig. 5a]

120
)

™~J__

-l —
— H —
I

[Fig. 5b]

120
)

IAY

[Fig. 5c]

/
V]

JAN

~L
L [TEDE |

T

[T




6/9

WO 2018/155824 PCT/KR2018/001009

[Fig. 6a]

= = =g = =g = — g == —F




7/9

PCT/KR2018/001009

WO 2018/155824

120
)

/]

120
)
/|
|

AiGE

15y




8/9

PCT/KR2018/001009

WO 2018/155824

[Fig. 7b]

120

120

71

9 IQE'4L |

120

[5




9/9

WO 2018/155824 PCT/KR2018/001009

STORE DATA RELATED TO BACKGROUND | _gg1g
IMAGE OF AREA BEHIND DISPLAY APPARATUS

!

DISPLAY CONTENT BY OVERLAYING | 5800
CONTENT ONTO BACKGROUND IMAGE

!

GENERATE SENSING DATA RELATED L5830
TO EXTERNAL LIGHT

!

PERFORM IMAGE PROCESSING OF | _s840
BACKGROUND IMAGE OR CONTENT OR BOTH
BASED ON TYPE OF CONTENT AND SENSING DATA

Y

( END )

[Fig. 8]




INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2018/001009

A. CLASSIFICATION OF SUBJECT MATTER
HO4N 5/272(2006.01)i, HO4N 9/73(2006.01)i

According to International Patent Classification (IPC) or to both national classification and [PC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HO4N 5/272; HO4N 7/015; GO6Q 50/10; HO4N 5/44; HO4N 7/08; HO4N 7/01; HO4N 5/57;, HO4N 9/64;, HO4N 9/73

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & Keywords: temperature, light, sensot, color-temperature, contents, video, processing

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y KR 10-2006-0106046 A (LG ELECTRONICS INC.) 12 October 2006 1-15
See claims 1-3; and figure 2.
Y KR 10-2016-0137258 A (SAMSUNG ELECTRONICS CO., LTD.) 30 November 2016 1-15
See paragraphs [0030]-[0031], [0040]-[0042], [0047]; claims 1, 10, 19; and
figures 3-5.
Y US 2014-0098289 A1 (GANGNEUNG-WONJU NATIONAL UNIVERSITY INDUSTRY ACADEMY 9

COOPERATION GROUP et al.) 10 April 2014
See paragraph [0021].

A WO 2010-120137 A2 (ELECTRONICS AND TELECOMMUNICATIONS RESEARCH INSTITUTE) 1-15
21 October 2010
See claims 3-4; and figures 1-2.

A WO 2017-007263 Al (LG ELECTRONICS INC.) 12 January 2017 1-15
See claims 3-6; and figures 74-76.

. . . . N .
|:| Further documents are listed in the continuation of Box C. See patent family annex.
* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E" carlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"O" document referting to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
31 May 2018 (31.05.2018) 31 May 2018 (31.05.2018)
Name and mailing address of the [SA/KR Authorized officer

International Application Division
Korean Intellectual Property Office NHO, Ji Myong
189 Cheongsa-ro, Seo-gu, Daejeon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578 Telephone No. +82-42-481-8528

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/KR2018/001009

Patent document Publication Patent family Publication

cited in search report date member(s) date

KR 10-2006-0106046 A 12/10/2006 None

KR 10-2016-0137258 A 30/11/2016 CN 106168871 A 30/11/2016
EP 3096313 Al 23/11/2016
US 2016-0343116 Al 24/11/2016

US 2014-0098289 Al 10/04/2014 EP 2717566 A2 09/04/2014
EP 2717566 A3 23/04/2014
KR 10-2014-0044235 A 14/04/2014
US 9131098 B2 08/09/2015
WO 2014-054845 Al 10/04/2014

WO 2010-120137 A2 21/10/2010 JP 2012-524452 A 11/10/2012
KR 10-2010-0114482 A 25/10/2010
US 2012-0033937 Al 09/02/2012
WO 2010-120137 A3 20/01/2011

WO 2017-007263 Al 12/01/2017 None

Form PCT/ISA/210 (patent family annex) (January 2015)




	Page 1 - front-page
	Page 2 - description
	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 - drawings
	Page 34 - wo-search-report
	Page 35 - wo-search-report

