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Description

Title of Invention: SYSTEM AND METHOD FOR PROVIDING
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IMAGE
Technical Field

Exemplary embodiments relate to a system and method for providing an image
including an object corresponding to a portion of an image captured by using a device,

to another device.

Background Art

Recently, the technique of transmitting and receiving images between devices having
a multi-media function is being actively used. In particular, as mobile communication
infrastructures are provided and devices such as smart phones, mobile phones, and
personal digital assistance (PDA) devices are typically used, various services other
than a voice call function are provided by these devices.

In addition, video calls performed by using the devices allow users in two different
locations to make a face-to-face video call even if they may be far away from each
other, and thus the use video calls is rapidly increasing.

In general, a device on the transmission side obtains a video Image of a user for a
video call, encodes the obtained image according to a predetermined video encoding
format, and transmits the encoded video image as encoded video data to the opposite
device.

In addition, a device on the reception side receives the encoded video data through a
mobile communication network, and decodes and displays the same on a display
embedded in the device on the reception side, for example, a liquid crystal display
(LCD). Accordingly, the user on the reception side may make a phone call by viewing
the image captured by using the device on the transmission side, in real-time.

However, display devices included in the devices have various resolutions, and as
streaming resolutions of data transmitted between the devices are different according
to communication methods, a technique of effectively providing a portion of a
captured video image by using the device on the transmission side to the device on the
reception side is required. Moreover, when making a video call, there is a demand for
technique of effectively selecting and expanding a portion of an image captured by

using the device on the transmission side and providing the portion to a user.
Disclosure of Invention
Solution to Problem

Exemplary embodiments relate to a system and method for providing an image

whereby a device may track an object included in an image being captured and
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transmit a portion of the image including the tracked object to another device.
Brief Description of Drawings

The above and other features and advantages will become more apparent by de-
scribing in detail exemplary embodiments with reference to the attached drawings in
which:

FIG. 1 is a schematic view of an image providing system according to an exemplary
embodiment;

FIGS. 2A and 2B illustrate an image including an object corresponding to a portion
of an image captured by using a first device, being displayed on a second device,
according to an exemplary embodiment;

FIG. 3 is a flowchart illustrating a method of providing a video image including an
object corresponding to a portion of a video image being captured by using a first
device, to a second device, according to an exemplary embodiment;

FIG. 4 is a flowchart illustrating a method of generating area information about an
area of interest, by using a second device, according to an exemplary embodiment;

FIG. 5 is a flowchart illustrating, when a communication method between a first
device and a second device is modified, a method of modifying an area of interest
selected by the first device and providing a video image regarding the modified area to
the second device, according to an exemplary embodiment;

FIG. 6 is a flowchart illustrating, when a communication method between a first
device and a second device is modified, a method of providing a video image having a
modified image quality by the first device, to the second device, according to an
exemplary embodiment;

FIG. 7 is a flowchart illustrating a method of providing a video image including an
object corresponding to a portion of a video image being captured by using a first
device, to a second device, according to another exemplary embodiment;

FIGS. 8A and 8B illustrate an example of determining a portion of a first video
image as an area of interest, by using a second device, such that an object including a
touch point touched by a user is included in the determined portion, according to an
exemplary embodiment;

FIGS. 9A and 9B illustrate an example of determining, as an area of interest, a
portion within a previously set range from a touch point of a user, by using a second
device, according to an exemplary embodiment;

FIGS. 10A and 10B illustrate an example of determining a portion of a first video
image as an area of interest by using a second device via a user interface for de-
termining a portion of the first video image, according to an exemplary embodiment;

FIGS. 11A and 11B illustrate, when a communication method between a first device
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and a second device is modified, an example of using a second device to receive, from
the first device 100, a video image at a modified resolution, according to an exemplary
embodiment;

FIGS. 12A and 12B illustrate, when a communication method between a first device
and a second device is modified, an example of using a second device to receive, from
the first device 100, a video image with a modified image quality, according to an
exemplary embodiment,

FIGS. 13A and 13B illustrate, when a communication method between a first device
and a second device is modified, an example of using a second device to receive, from
the first device 100, a video image with a modified portion, according to an exemplary
embodiment,

FIG. 14 is a block diagram illustrating a first device according to an exemplary em-
bodiment;

FIG. 15 is a block diagram illustrating a second device according to an exemplary
embodiment;

FIG. 16 is a block diagram illustrating a device according to another exemplary em-
bodiment;

FIGS. 17A through 17C illustrate an example of expanding a portion of a first video
image displayed on a screen of a second device according to an exemplary em-
bodiment;

FIGS. 18A through 18C illustrate an example of expanding a portion of a video
image displayed on a screen of a second device in a stepwise manner according to an
exemplary embodiment;

FIGS. 19A through 19C illustrate an example of displaying a preview image
including an expanded portion of a first video image, on a second device, and
displaying a second video image provided from a first device, on a second device,
according to an exemplary embodiment;

FIG. 20 illustrates an example of a real-time transfer protocol (RTP) packet header
according to an exemplary embodiment; and

FIG. 21 is a flowchart illustrating a method of generating a fourth video image by
using a first device according to an exemplary embodiment.

FIG. 22 is a flowchart illustrating a method of receiving, by a second device that is
making a video call with a first device, a second video image which is an expanded
portion of the first video image, according to an exemplary embodiment.

FIG. 23 is a flowchart illustrating a method of expanding a portion of a first video
image and displaying the same, by a second device that is making a video call with a
first device, according to an exemplary embodiment.

FIGS. 24A through 24C illustrate the expanded portion of the first video image
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displayed on a screen of a second device together with the first video image, according
to an exemplary embodiment.
Best Mode for Carrying out the Invention

According to an aspect of an exemplary embodiment, there is provided an image
providing method, including: transmitting, to an external device, a first video image of
a first resolution, which is converted from an original video image of an original
resolution; receiving, from the external device, area information about an area of
interest of the first video image of the first resolution which is displayed on a screen of
the external device; determining, based on the area information, an area, corresponding
to the area of interest, of the original video image of the original resolution, wherein
the determined area is smaller than the original video image of the original resolution;
converting a part of the original video image of the original resolution to a second
video image of the first resolution, wherein the part corresponds to the determined
area; and transmitting the second video image to the external device.

The area of interest may include an object displayed in the first video image, and the
area information may be generated by the external device.

When the screen of the external device is touched, the area of interest may be
selected so as to include the object corresponding to the touched point of the screen.

When the screen of the external device is touched, the area of interest including a
previously set range around the touched point of the screen may be selected.

In the receiving of the area information, when the screen of the external device is
touched, coordinate information of the touched point of the screen may be received
from the external device.

When the screen of the external device is touched, a user interface for selecting the
area of interest may be displayed on the screen of the external device.

The first video image and the second video image may be video images for a video
call with the external device, and in the transmitting the first video image to the
external device, the first video image may be transmitted to the external device based
on a captured video image, and a resolution of the captured video image may be
greater than a streaming resolution of the video call.

A range of the area of interest may be determined according to a type of a commu-
nication method used to communicate with the external device.

The first resolution may be determined according to a type of a communication
method used to communicate with the external device.

The image providing method may further include modifying the first resolution
according to modification of a communication method used to communicate with the

external device.
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The image providing method may further include modifying the determined area
according to a modification of a communication method used to communicate with the
external device.

In the transmitting the first video image to the external device, the first video image
and the second video image may be transmitted to the external device based on a
captured video image, wherein the method further includes modifying the determined
area when an object included in the area of interest disappears from the captured video
image.

The image providing method may further include, when the object that disappeared
from the captured video image reappears in the captured video image, providing, to the
external device, the second video image of only a portion including the object that
reappears.

Notification information notifying that the second video image is transmitted may be
inserted into the second video image.

The notification information may be inserted into a header of a packet corresponding
to a previously set frame of the second video image.

The packet may be a real-time transfer protocol (RTP) packet, and an RTP marker
field value of the RTP packet may be 1.

The packet may be an RTP packet, and the notification information may be inserted
into a header extension field of the RTP packet.

The notification information may include area information indicating a portion of the
first video image that corresponds to the second video image.

The area of interest may be an area designated based on a user input on the screen of
the external device displaying the first video image.

According to aspect of another exemplary embodiment, there is provided an image
receiving method, by using a device, including: receiving a first video image from an
external device; providing, to the external device, area information about an object
included in the received first video image; and receiving, from the external device, a
second video image including only a portion of the first video image, wherein the
portion includes the object, wherein a resolution of the second video image is greater
than a resolution of the portion of the first video image, and the portion of the first
video image including the object is determined by the external device based on the
provided area information.

The image receiving method may further include: selecting, based on a user input, an
area of interest related to the object included in the received first video image; and
generating area information about the selected area of interest.

In the selecting the area of interest, when a screen of the device displaying the first

video image is touched, the area of interest may be selected so as to include the object
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included in the received first video image, wherein the object includes the touched
point of the screen.

In the selecting the area of interest, when a screen of the device displaying the first
video image is touched, an area of a previously set range around the touched point of
the screen may be selected.

In the providing the area information, when a screen of the device displaying the first
video image is touched, coordinate information of the touched point of the screen may
be provided to the external device.

The image receiving method may further include, when a screen of the device
displaying the first video image is touched, displaying a user interface for selecting the
area of interest.

The first video image and the second video image may be video images for a video
call with the external device, and the first video image and the second video image
may be provided by the external device based on a video image captured by the
external device, and a resolution of the captured video image may be greater than a
streaming resolution of the video call.

A range of the area of interest may be determined by the device, according to a type
of a communication method used to communicate with the external device.

A resolution of at least one of the first video image and the second video image may
be determined by the external device, according to a type of a communication method
used to communicate with the external device.

A resolution of at least one of the first video image and the second video image may
be modified by the external device, according to modification of a communication
method used to communicate with the external device.

The portion may be modified by using the external device, according to modification
of a communication method used to communicate with the external device.

The first video image and the second video image may be provided by the external
device based on a video image captured by using the external device, and when the
object, which is present in the captured image, disappears from the captured video
image, the portion of the first video image may be modified, wherein the image
receiving method further includes: receiving, from the external device, the second
video image including only the modified portion.

The image receiving method may further include, when the object that disappeared
from the captured video image reappears in the captured video image, receiving, from
the external device, the second video image including only a portion including the
reappeared object.

According to an aspect of another exemplary embodiment, there is provided a device

including: a memory configured to store at least one program; and a processor
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configured to provide a captured video image to an external device by executing the at
least one program, wherein the at least one program includes commands to transmit a
first video image to the external device; receive, from the external device, area in-
formation corresponding to an object included in the first video image; and provide,
based on the area information, a second video image including only a portion of the
first video image that includes the object, and wherein a resolution of the second video
image is greater than a resolution of the portion of the first video image.

The area information may be information about an area of interest selected by the
external device and is generated by the external device.

When a screen of the external device displaying the first video image is touched, the
area of interest that includes the object including the touched point of the screen may
be selected.

When the screen of the external device displaying the first video image is touched,
the area of interest of a previously set range around the touched point of the screen
may be selected.

In the receiving of area information, when the screen of the external device
displaying the first video image is touched, coordinate information of the touched point
of the external device may be received from the external device.

When the screen of the external device is touched, a user interface for selecting the
area of interest may be displayed on the screen of the external device.

The first video image and the second video image may be video images for a video
call with the external device, and in the transmitting the first video image to the
external device, the first video image may be transmitted to the external device based
on the captured video image, and a resolution of the captured video image may be
greater than a streaming resolution of the video call.

A range of the area of interest may be determined by the external device according to
a type of a communication method used to communicate with the external device.

A resolution of at least one of the first video image and the second video image may
be determined according to a type of a communication method used to communicate
with the external device.

The device may further include commands to execute modifying a resolution of at
least one of the first video image and the second video image according to modi-
fication of a communication method used to communicate with the external device.

The device may further include commands to execute: modifying the portion
according to modification of a communication method used to communicate with the
external device; and providing the second video image of the modified portion, to the
external device.

In the transmitting the first video image to the external device, the first video image
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and the second video image may be transmitted to the external device based on the
captured video image, wherein the device further includes commands to execute:
modifying the portion when the object disappears from the captured video image; and
providing the second video image of the modified portion to the external device.

The device may further include commands to execute, when the object that dis-
appeared from the captured video image reappears in the captured video image,
providing, to the external device, the second video image of only a portion including
the object that reappears.

According to an aspect of another exemplary embodiment, there is provided a device
including: a memory configured to store at least one program; and a processor
configured to provide a captured video image to an external device by executing the at
least one program, wherein the at least one program includes commands to receive a
first video image from the external device; provide, to the external device, area in-
formation about an object included in the received first video image; and receive, from
the external device, a second video image including only a portion of the first video
image, wherein the portion of the first video image includes the object, wherein a
resolution of the second video image is greater than a resolution of the portion of the
first video image, and wherein the portion of the first video image including the object
is determined based on the provided area information

According to an aspect of another exemplary embodiment, there is provided an
image providing method, including: transmitting, to an external device, a first video
image having a plurality of first frames; receiving, from the external device, area in-
formation related to an object included in the first video image; selecting, based on the
area information, a first frame including the object from among the plurality of first
frames; and transmitting a second video image including a plurality of second frames
that include only a portion of the selected first frame, to the external device.

According to an aspect of another exemplary embodiment, there is provided an
image providing method, including: transmitting, to an external device, a first video
image having a plurality of first frames; receiving, from the external device, area in-
formation related to an object included in the first video image; selecting, based on the
area information, portions that includes the object from the plurality of first frames;
and transmitting a second video image including a plurality of second frames that
include only the selected portions, to the external device.

According to an aspect of another exemplary embodiment, there is provided an
image providing method, including: transmitting, to an external device, a first image of
a first resolution corresponding to an execution screen of an application; receiving area
information about an area of interest of the first image displayed on a screen of the

external device, from the external device; determining, based on the area information,



WO 2014/014238 PCT/KR2013/006257

[82]

[83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]

a portion of the first image corresponding to the area of interest, wherein the portion is
smaller than the first image; converting the first image to a second image based on the
determined portion; and transmitting the second image to the external device at the

first resolution.
According to an aspect of another exemplary embodiment, there is provided an

image providing method, including: transmitting, to an external device, a first video
image; receiving, from the external device, area information about an area of the first
video image; generating a second video image based on the area information; and
transmitting, to the external device, the second video image.

A resolution of the second video image may be greater than a resolution of the area
of the first video image.

The second video image may include an object displayed in the area of the first video
image.

The second video image may include a video of a previously set range around the
area of the first video image.

According to an aspect of another exemplary embodiment, there is provided an
image receiving method, by using a device, including: receiving a first video image
from an external device; providing, to the external device, area information about an
area of the first video image; and receiving, from the external device, a second video
image including only a portion of the first video image corresponding to the area in-
formation.

A resolution of the second video image may be greater than a resolution of the area
of the first video image.

The portion of the first video image may be an area of a previously set range around
the area of the first video image.

The area information may include coordinate information of the area of the first
video image.

The method may further include displaying a user interface for selecting the area of

the first video image.

Mode for the Invention

The attached drawings for illustrating exemplary embodiments are referred to in
order to gain a sufficient understanding of the exemplary embodiments. Hereinafter,
the exemplary embodiments will be described in detail with reference to the attached
drawings. Like reference numerals in the drawings denote like elements. In the present
specification, when a constituent element "connects" or is "connected" to another con-
stituent element, the constituent element contacts or is connected to the other con-

stituent element not only directly but also electrically through at least one of other con-
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stituent elements interposed therebetween. Also, when a part may "include" a certain
constituent element, unless specified otherwise, it may not be construed to exclude
another constituent element but may be construed to further include other constituent
elements.

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.

FIG. 1 is a schematic view of an image providing system according to an exemplary
embodiment.

Referring to FIG. 1, a first device 100 and a second device 200 may be able to make
a video call with each other, and the first device 100 may provide a video image that is
being captured by using the first device 100, to the second device 200. Also, the
second device 200 may provide a video image that is being captured by using the
second device 200, to the first device 100.

Hereinafter, an embodiment in which the first device 100 provides a video image to
the second device 200 in the image providing system according to the current
exemplary embodiment will be described for convenience of description. Also, a video
image captured by using the first device 100 is described as contents provided by the
first device 100 to the second device 200, but the contents are not limited thereto, and
examples of contents that the first device 100 may provide to the second device 200
include a video image, a photographic image, a capture image, and an application
execution image.

The first device 100 may provide a first video image to the second device 200 based
on a video image captured by using the first device 100, and receive area information
about an object included in the first video image, from the second device 200. Also, the
first device 100 may track a predetermined object included in the first video image
based on the received area information, and provide a second video image including
only a portion of the first video image including the tracked object, to the second
device 200.

When a resolution of a video image being captured by using the first device 100 is
greater than a streaming resolution of a video image transmitted between the first
device 100 and the second device 200, the first device 100 may provide a second video
image regarding a portion of the video image being captured, to the second device 200.

The first device 100 and the second device 200 are devices capable of transmitting
video images, images or the like to another device, and examples of the first and
second devices 100 and 200 include a smart phone, a mobile phone, a personal digital
assistant (PDA), a laptop computer, a media player, a global positioning system (GPS)
device, other mobile computing devices, and other non-mobile computing devices.

However, the first and second devices 100 and 200 are not limited thereto.
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At least three devices may make a video phone call with one another at the same
time. For example, the first device 100, the second device 200, and a third device (not
shown) may make a video call together. In this case, the first device 100 may provide a
first video image to the second device 200 and the third device (not shown). Also,
when the second device 200 selects a portion of the first video image, the first device
100 may provide a video image related to the selected portion to the second device 200
and the third device (not shown). If the second device 200 and the third device (not
shown) respectively select a portion of the first video image, the first device 100 may
provide a video image regarding the portion selected by the second device 200 to the
second device 200 and another video image regarding the portion selected by the third
device (not shown) to the third device (not shown).

The first device 100 may provide a third video image corresponding to an execution
screen of an application executed in the first device 100, to the second device 200. In
this case, the second device 200 may select a portion of the received third video image,
and receive a fourth video image regarding the selected portion, from the first device
100.

FIGS. 2A and 2B illustrate an image including an object corresponding to a portion
of an image captured by using a first device 100, being displayed on a second device
200, according to an exemplary embodiment. In detail, FIG. 2A illustrates a first video
image according to an exemplary embodiment; and FIG. 2B illustrates a second video
image according to an exemplary embodiment.

The first device 100 may provide a first video image to the second device 200 based
on a video image that is currently being captured, and may check an object 22 included
in the first video image. Also, the first device 100 may provide a second video image
including only a portion of the first video image that includes the checked object 22, to
the second device 200.

The first device 100 may check the object 22 included in a predetermined portion 20
in a video image being captured, but is not limited thereto. The first device 100 may
also check the object 22 in the first video image provided to the second device 200.

FIG. 3 is a flowchart illustrating a method of providing a video image including an
object corresponding to a portion of a video image being captured by using a first
device 100, to a second device 200, according to an exemplary embodiment.

In operation S300, the first device 100 provides a first video image to the second
device 200. The first device 100 may provide a first video image to the second device
200 based on a video image that is being captured. The first device 100 may provide
the video image that is being captured, as a first video image without any additional
processing, to the second device 200. Also, the first device 100 may process a video

image being captured, and provide the processed video image as a first video image, to
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the second device 200. In this case, the first device 100 may modify a resolution or a
format of a video image being captured. For example, when a resolution of a video
image being captured is greater than a streaming resolution that allows for unin-
terrupted streaming of data transmitted between the first device 100 and the second
device 200, the first device 100 modifies the resolution of the video image being
captured to be the same as the streaming resolution, and may provide the first video
image having a modified resolution, to the second device 200. Also, the first video
image may have a plurality of first frames.

The first device 100 may transmit a first video image having an original resolution to
the second device 200 at a first resolution. The first device 100 may modify the
original resolution of the first video image to the first resolution, and the first device
100 may transmit the first video image having the first resolution to the second device
200. In this case, the first device 100 may obtain information about a resolution of a
display included in the second device 200 in advance and store the same, and
determine the first resolution based on a resolution of a display included in the second
device 200.

The first device 100 may provide a third video image corresponding to an execution
screen of an application executed in the first device 100, to the second device 200. The
first device 100 may provide a third video image at a third resolution, to the second
device 200.

In operation S310, the second device 200 displays the received first video image. The
second device 200 may display the received first video image on a screen of the second
device 200. The second device 200 may display the first video image of the first
resolution on the screen of the second device 200.

Meanwhile, when the second device 200 has received a third video image corre-
sponding to an execution screen of an application executed in the first device 100, the
second device 200 may display the received third video image. The second device 200
may display a third video image of the third resolution.

In operation S320, the second device 200 generates area information about an object
included in the first video image. The second device 200 may select a portion of the
first video image as an area of interest, based on a user input, and may generate area
information about the selected area of interest. Also, the second device 200 may select
a predetermined object included in the first video image and generate area information
about the selected object.

The second device 200 may receive a touch input of a user regarding the first video
image, and select an area of interest based on a position of the touch input. In detail,
when the user touches a predetermined point in the first video image, the second

device 200 identifies an object including a touched position, and selects an area
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including the identified object. For example, when a face is touched on the touched
position of the first video image, the second device 200 may identify the face, which is
an object included in the touched position. Also, the second device 200 may select an
area including the identified face, as an area of interest.

When the user touches a predetermined point on the first video image, the second
device 200 may select an area of a previously set range from the touched point, as an
area of interest. For example, the second device 200 may select a predetermined
rectangular area around the touched point, as an area of interest.

The second device 200 may display a user interface on a screen for a user to select a
portion of the first video image, as an area of interest. For example, the second device
200 may display a rectangle on a portion of the first video image, and provide a user
interface so that the user may modify the size of the rectangle by touching and
dragging a frame of the rectangle.

While the second device 200 selects a portion of the first video image as an area of
interest based on a user input, the exemplary embodiments are not limited thereto. The
second device 200 may recognize a face included in the first video image without any
additional user input and select a predetermined area including the face, as an area of
interest.

A size of the selected area of interest in the first video image may be determined
based on a streaming resolution of data transmitted between the first device 100 and
the second device 200. An upper limit of a surface area of interest in the first video
image may be determined based on the streaming resolution of the data transmitted
between the first device 100 and the second device 200.

The second device 200 may generate coordinate information of the selected area of
interest. The second device 200 may generate a coordinate value indicating a position
of the selected area of interest from among coordinates of the entire first video image.
Also, the second device 200 may generate a coordinate value indicating a position of a
touch input point from the entire first video image.

The second device 200 may generate area information about an area of interest of
each of a plurality of first frames included in the first video image.

When a third video image corresponding to an execution screen of an application
executed in the first device 100 is provided to the second device 200, the second device
200 may select a portion of the third video image and generate area information about
the selected portion.

In operation S330, the second device 200 provides the generated area information
about the area of interest, to the first device 100. The second device 200 may provide a
coordinate value of the selected area of interest, to the first device 100. Also, the

second device 200 may provide a coordinate value of a touch input point input by the
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user, to the first device 100.

In operation S340, the first device 100 identifies an object related to area in-
formation. In operation S340, the first device 100 may identify an object in the first
video image based on the received area information. For example, when an object
included in the first video image corresponding to the received area information is a
face, the first device 100 may identify a face from the first video image. Also, an
object related to the received area information may be identified from each of a
plurality of first frames included in the first video image.

The first device 100 may identify an object from a video image being captured, based
on the received area information. The received area information is area information
about a portion of the first video image, and thus, the first device 100 may check a
portion corresponding to the portion of the first video image corresponding to the
received area information, from the video image being captured. Also, the first device
100 may identify an object included in the corresponding portion from the video image
being captured.

The first device 100 may identify an object included in a video image being captured,
by using the object identified from the first video image. The first device 100 may
identify an object that is similar to an image of the object identified from the first video
image, from the video image being captured. Whether objects are similar or not may be
determined in various manners. For example, the first device 100 may determine
whether objects are similar or not by comparing at least one of a size, a color, and a
form of an object. Alternatively, the first device 100 may compare portions of the
various objects with one another to determine whether the objects are similar.

If the first device 100 receives area information of a portion of the third video image
corresponding to an execution screen of an application executed in the first device 100,
from the second device 200, the first device 100 may identify an object from a third
video image based on the received area information.

In operation S350, the first device 100 tracks the identified object. The first device
100 may track the object identified from the first video image. Also, the first device
100 may track an object identified from a video image captured by using the first
device 100. The video image captured by using the first device 100 includes a video
image that is currently being captured by using the first device 100. The identified
object may move or rotate within the video image, and the first device 100 may track
an object within a video image based on the form and color of the object. Tracking an
identified object means, in the case when the object moves, checking a position of the
moving object within a video image and checking an area in which the object is
included, but tracking is not limited thereto.

In operation S350, the first device 100 may select a frame including an identified
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object from among a plurality of first frames of the first video image. Also, the first
device 100 may identify a portion including the identified object from among a
plurality of first frames of the first video image.

When the first device 100 receives area information of a portion of the third video
image corresponding to an execution screen of an application executed in the first
device 100, from the second device 200, the first device 100 may track an object in the
third video image.

In operation S360, the first device 100 provides a second video image including only
a portion including the identified object, to the second device 200. The first device 100
may cut out a portion including the identified object from the captured video image,
and provide the cut portion as a second video image, to the second device 200.

In detail, the first device 100 may determine an area corresponding to an area of
interest in the screen of the first video image having an original resolution, based on
the received area information. Also, the first device 100 may convert the first video
image to a second video image such that only the determined area is included in the
second video image. Also, the first device 100 may provide the second video image at
a first resolution, to the second device 200. The first video image of first resolution
may be converted from the first video image of the original resolution. For example,
when the original resolution of the first video image is 1000 x 1000, and the first
resolution of the second image is 100 x 100, the first device 100 may convert a portion
of the first video image corresponding to the determined area to a second video image
having a 100 x 100 resolution, and transmit the second video image at a 100 x 100
resolution, to the second device 200.

The first device 100 may distinguish a portion including an identified object, from
among a plurality of first frames of the first video image, and provide a second video
image including a plurality of second frames including only a portion of the plurality
of first frames, to an external device.

When the first device 100 selects a frame including an identified object, from among
a plurality of first frames of the first video image, the first device 100 may provide a
second video image having a plurality of second frames including only a portion of the
selected frame, to an external device. In this case, this portion may be an area of
interest. Also, the first device 100 may cut out a portion corresponding to an area of
interest according to each selected frame, thereby generating a second frame for each
selected frame.

In addition, the first device 100 may determine a size of an area corresponding to a
second video image according to a communication method between the first device
100 and the second device 200.

The second video image may include a plurality of second frames each including
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only a portion of the frame selected in operation S350 but is not limited thereto. Also,
the second video image may include a plurality of second frames including only a dis-
tinguished portion in operation S350, but is not limited thereto.

The first device 100 may determine an image quality or a resolution of a second
video image according to a communication method between the first device 100 and
the second device 200. For example, when a resolution of a portion of a frame
including an identified object is smaller than a streaming resolution of data transmitted
between the first device 100 and the second device 200, the first device 100 may
increase a resolution or an image quality of the portion including the identified object.
In addition, for example, when a resolution of the portion of a frame including the
identified object is smaller than a streaming resolution of data transmitted between the
first device 100 and the second device 200, the first device 100 may increase a
resolution or an image quality of the portion of the frame including the identified
object.

Examples of the communication method between the first device 100 and the second
device 200 include, without limitation, third generation (3G) communication, fourth
generation (4G) communication, and Wireless Fidelity (Wi-Fi) communication.

When the communication method between the first device 100 and the second device
200 is modified, the first device 100 may modify a size of an area of interest corre-
sponding to a second video image or an image quality of the second video image. The
communication method between the first device 100 and the second device 200 may be
modified when at least one of the first device 100 and the second device 200 performs
handover.

In addition, when the identified object disappears from a captured video image, that
is, when the identified object is not captured, the first device 100 may modify an area
corresponding to a second video image. For example, when the identified object
disappears from a captured video image, the first device 100 may provide the entire
captured video image to the second device 200. Also, in this case, the first device 100
may provide the entire captured video image to the second device 200 based on an ad-
ditional user input.

In addition, when the object that disappeared once again reappears in the captured
image, that is, when the objected that disappeared is captured again, a video image of a
portion including the appeared object from among the entire area of the captured image
may be provided to the second device 200.

When the first device 100 receives area information about a portion of a third video
image corresponding to an execution screen of an application executed in the first
device 100, the first device 100 may provide a fourth video image including only a

portion that includes an identified object, to the second device 200. In this case, the
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first device 100 may provide a fourth video image at a third resolution to the second
device 200.

When the first device 100 receives area information about a portion of a third video
image corresponding to an execution screen of an application executed in the first
device 100, the first device 100 may not identify or track the object included in the
third video image. In this case, the first device 100 may cut out a portion of the third
video image based on the received area information, and convert the cut portion to a
fourth video image and provide the fourth video image to the second device 200.

In operation S370, the second device 200 displays the received second video image.
The user of the second device 200 may check a detailed video image regarding the
object included in the selected portion. Also, the second device 200 may display a still
screen of the received second video image.

Meanwhile, the second device 200 may display the first video image and the second
video image together on the screen of the second device 200. In this case, the second
device 200 may receive not only the second video image but also the first video image
in operation S360. Also, the second device 200 may display the first and second video
images by overlapping the second video image on the first video image. The second
device 200 may overlap the second video image on a portion of the first video image
where the user of the first device 100 is not displayed. In addition, the second device
200 may adjust a size of a portion where the first video image is displayed and a size of
a portion where the second video image is displayed. However, the exemplary em-
bodiments are not limited thereto, and the second device 200 may display the first and
second video images on the screen of the second device 200 without overlapping the
first and second video images.

While the second device 200 receiving the second video image from the first device
100 and displaying both the first and second video images has been described above,
alternatively, the second device 200 may select a portion of the first video image,
extract an expanded image of the selected portion from the first video image, and
display the extracted expanded image on the screen of the second device 200 together
with the first video image.

FIG. 4 is a flowchart illustrating a method of generating area information about an
area of interest, by using a second device 200, according to an exemplary embodiment.

In operation S322, the second device 200 receives a user input for selecting a portion
of the first video image. The second device 200 may receive a touch input of a user for
selecting a portion of the first video image. For example, the second device 200 may
receive a user input for touching a predetermined point of a first video image or a user
input for touching and dragging a predetermined point of the first video image.

Also, the second device 200 may receive a touch input of a user via a predetermined
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user interface displayed on a screen. For example, the second device 200 may display a
rectangle on a portion of the first video image, and provide a user interface so that the
user may touch and drag a frame of the rectangle to modify the size of the rectangle.
Also, the second device 200 may receive a touch input of a user via the provided user
interface.

In operation S324, the second device 200 checks a communication method with
respect to the first device 100. The second device 200 may check a type and a
bandwidth of the communication method with respect to the first device 100. Also, the
second device 200 may check a streaming resolution of data transmitted between the
first device 100 and the second device 200. Examples of the communication method
between the first device 100 and the second device 200 include, without limitation, 3G
communication, 4G communication, and Wi-Fi communication.

In operation S326, the second device 200 selects a portion of the first video image as
an area of interest based on the received user input and the checked communication
method. The second device 200 may select a portion of the first video image based on
a position of a touch input point in the first video image. In detail, when the user
touches a predetermined point in the first video image, the second device 200 identifies
an object including the touched point, and selects a portion of the first video image
including the identified object. For example, when a displayed image of a face is
touched in the first video image, the second device 200 may identify the face, which is
an object including a touched point. Also, the second device 200 may select a portion
including the identified face as an area of interest.

In addition, when the user touches a predetermined point in the first video image, the
second device 200 may select an area of a previously set range from the touched point,
as an area of interest. For example, the second device 200 may select a rectangular area
having a predetermined size with respect to the touched point as an area of interest.

The second device 200 may modify the selected area of interest according to a touch
input of a user via a user interface.

A size of an area of interest selected in the first video image may be determined
according to a communication method between the first device 100 and the second
device 200. For example, a size of an area of interest selected in the first video image
may be determined based on at least one of a type and a bandwidth of a commu-
nication method. Also, in another example, a size of an area of interest selected in the
first video image may be determined based on a degree of a streaming resolution of
data transmitted between the first device 100 and the second device 200. An upper
limit of a size of an area of interest selected in the first video image may be determined
according to the communication method between the first device 100 and the second
device 200.
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While the second device 200 selects a portion of the first video image based on a user
input according to the description with reference to FIG. 4 above, the exemplary em-
bodiments are not limited thereto. The second device 200 may recognize a face
included in the first video image without an additional user input, and select a prede-
termined area including the face as an area of interest. Also, in this case, a size of the
selected area of interest may be determined according to a communication method
between the first device 100 and the second device 200.

FIG. 5 is a flowchart illustrating, when a communication method between a first
device 100 and a second device 200 is modified, a method of modifying an area of
interest selected by using the first device 100 and providing a video image regarding
the modified area, to the second device 200, according to an exemplary embodiment.

In operation S500, the first device 100 determines whether a communication method
between the first device 100 and the second device 200 is modified. In detail, the first
device 100 may check whether a type or a bandwidth of a communication method with
respect to the second device 200 is modified. Also, the second device 200 may check
whether a streaming resolution of data transmitted between the first device 100 and the
second device 200 is modified.

Examples of the communication method between the first device 100 and the second
device 200 include, without limitation, 3G communication, 4G communication, and
Wi-Fi communication. In addition, the communication method between the first device
100 and the second device 200 may be modified when at least one of the first device
100 and the second device 200 performs handover.

As aresult of determination of operation S500, when a communication method is
modified, in operation S510, the first device 100 modifies an area corresponding to the
second video image being transmitted to the second device 200. As the communication
method between the first device 100 and the second device 200 is modified, the first
device 100 may modity a size of a portion of the first video image corresponding to the
second video image.

For example, when the communication method between the first device 100 and the
second device 200 is modified from 3G communication to Wi-Fi communication, a
portion of the first video image to be transmitted from the first device that is larger
than the portion of the first video image corresponding to the second video image may
be selected. When the communication method between the first device 100 and the
second device 200 is 3G communication and the first device 100 has transmitted a face
portion of the first video image, and then the communication method between the first
device 100 and the second device 200 is modified to Wi-Fi communication, the first
device 100 may select a portion of the first video image such that a background portion

of the first video image is further included in addition to the face. In addition, for
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example, when the communication method between the first device 100 and the second
device 200 is modified from 4G communication to Wi-Fi communication, a smaller
area than the portion corresponding to the second video image may be selected.

Also, for example, when a streaming resolution of data transmitted between the first
device 100 and the second device 200 is modified, a size of the portion corresponding
to the second video image may be modified.

A size of an area corresponding to at least one of a type and a bandwidth of a com-
munication method may be set in advance and stored in the first device 100. Also, a
size of an area corresponding to a streaming resolution of data transmitted between the
first device 100 and the second device 200 may be set in advance and stored in the first
device 100.

In operation S520, the first device 100 provides a video image of a modified area to
the second device 200. For example, when the communication method between the
first device 100 and the second device 200 is modified from 3G communication to Wi-
Fi communication, the first device 100 may provide a video image regarding a portion
of the first video image larger than the portion of the first video image corresponding
to the second video image, to the second device 200. Also, for example, when a
streaming resolution of data transmitted between the first device 100 and the second
device 200 is reduced, the first device may provide a video image regarding a smaller
portion of the first video image than the portion of the first video image corresponding
to the second video image, to the second device 200.

FIG. 6 is a flowchart illustrating, when a communication method between a first
device 100 and a second device 200 is modified, a method of providing a video image
having a modified image quality by using the first device 100, to the second device
200, according to an exemplary embodiment.

In operation S600, the first device 100 determines whether a communication method
with respect to the second device 200 is modified. In detail, the first device 100 may
check whether a type or a bandwidth of a communication with respect to the second
device 200 is modified. Also, the second device 200 may check whether a streaming
resolution of data transmitted between the first device 100 and the second device 200 is
modified.

As aresult of operation S600, when it is determined that a communication method is
modified, in operation S610, the first device 100 modifies an image quality of a second
video image that is being transmitted to the second device 200. As the communication
method between the first device 100 and the second device 200 is modified, the first
device 100 may modify an image quality of the second video image to a high image
quality or a low image quality.

For example, when the communication method between the first device 100 and the
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second device 200 is modified from 3G communication to Wi-Fi communication, the
image quality of the second video image may be modified to a higher image quality
than in the 3G communication. In addition, for example, when the communication
method between the first device 100 and the second device 200 is modified from 4G
communication to 3G communication, the image quality of the second video image
may be modified to a lower image quality than in the 4G communication.

[164] In another example, the image quality of the second video image may be modified
when a streaming resolution of data transmitted between the first device 100 and the
second device 200 is modified.

[165] An image quality corresponding to at least one of a type and a bandwidth of a com-
munication method may be set in advance and stored in the first device 100. Also, the
image quality corresponding to a streaming resolution of data transmitted between the
first device 100 and the second device 200 may be set in advance and stored in the first
device 100.

[166] In operation S620, the first device 100 provides a video image of a modified image
quality to the second device 200. The first device 100 may provide a video image
having an appropriate image quality as the modified image quality, to the second
device 200.

[167] FIG. 7 is a flowchart illustrating a method of providing a video image including an
object corresponding to a portion of a video image being captured by using a first
device 100, to a second device 200, according to another exemplary embodiment.
Referring to FIG. 7, the first device 100 may receive coordinate information of a pre-
determined point of a first video image from the second device 200, and select a
portion of the first video image as an area of interest by using the received coordinate
information.

[168] In operation S700, the first device 100 provides a first video image to the second
device 200. The first device 100 may provide the first video image to the second
device 200 based on a captured video image. The first device 100 may provide a
captured video image as a first video image without processing the same, to the second
device 200. Also, the first device 100 may process the captured video image, and
provide the processed video image as a first video image to the second device 200. In
this case, the first device 100 may modify a resolution of the captured video image or
convert the captured video image into a predetermined format. For example, if the
resolution of the captured video image is greater than a streaming resolution of data
between the first device 100 and the second device 200, the first device 100 may
modify a resolution of the captured video image to be the same as the streaming
resolution of data, and may provide the captured video image at the modified

resolution, as the first video image, to the second device 200.
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[169] In operation S700, the first device 100 may transmit the first video image having an
original resolution to an external device at a first resolution. The first device 100 may
convert the first video image having the original resolution to a first video image of a
first resolution, and transmit the first video image having the first resolution, to the
second device 200. In this case, the first device 100 may obtain information about a
resolution of the display included in the second device 200 in advance and store the
same, and may determine the first resolution based on the resolution of the display
included in the second device 200.

[170] In operation S710, the second device 200 displays the received first video image. The
second device 200 may display the received first video image on a screen of the second
device 200. For example, the second device 200 may display the first video image of
the first resolution on the screen.

[171] In operation S720, the second device 200 receives a touch input of the user regarding
the first video image displayed on the screen. The second device 200 may receive a
touch input of the user that selects a predetermined point of the first video image
displayed on the screen. Also, the second device 200 may generate coordinate in-
formation of the touched point.

[172] In operation S730, the second device 200 provides coordinate information of the
touched point, to the first device 100.

[173] In operation S740, the first device 100 determines a portion of the first video image
to be provided to the second device 200, as an area of interest, based on the received
coordinate information. The first device 100 may select the portion based on the
position of the touched point. In detail, the first device 100 may identify an object
including the touched point, and select an area that includes the identified object. For
example, when a face portion is touched in the first video image, the first device 100
may identify the face, as the object including the touched point. Also, the first device
100 may select the portion including the identified face as an area of interest.

[174] Also, the first device 100 may select an area of a previously set range around the
touched point, as an area of interest. For example, the first device 100 may select a
rectangular area having a predetermined size around the touched point as an area of
interest.

[175] In operation S750, the first device 100 identifies an object included in the determined
portion. For example, when the first device 100 selects the area of a previously set
range from the touched point as an area of interest, the first device 100 may identify
the object included in the selected portion from the first video image.

[176] The first device 100 may identify an object from the captured video image based on
the determined area of interest. The determined area of interest is a portion of the first

video image, and thus, the first device 100 may check an area matching to the area of
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interest of the first video image, from a video image that is currently being captured.
Also, the first device 100 may identify an object included in the matching area from
the video image that is currently being captured.

The first device 100 may identify an object included in the video image that is being
captured, by using the object identified from the first video image. The first device 100
may identify an object included in a video image being captured, by using the
identified object from the first video image. The first device 100 may identify an object
that is similar to an image of the object identified from the first video image based on a
matching/identification threshold.

In operation S760, the first device 100 tracks the identified object. The first device
100 may track the object identified from the first video image. Also, the first device
100 may track the objected identified from the captured video image.

In operation S770, the first device 100 provides a second video image including the
tracked object, to the second device 200. The first device 100 may cut out a portion
including the identified object from the captured video image and provide the cut
portion as a second video image to the second device 200.

In detail, the first device 100 may determine a portion of a screen of the first video
image having an original resolution, corresponding to an area of interest, based on the
received area information. Also, the first device 100 may convert the first video image
to a second video image such that only the determined portion is included in the
second video image. Also, the first device 100 may provide the second video image at
a first resolution to the second device 200. The first video image of the first resolution
may be converted from the first video image of the original resolution. For example,
when an original resolution of the first video image is 1000 x 1000, and the first
resolution of the second video image is 100 x 100, the first device 100 may convert the
determined portion of the first video image, to a second video image, and transmit the
second video image at a 100 x 100 resolution, to the second device 200.

The first device 100 may determine a size of a portion corresponding to the second
video image according to a communication method between the first device 100 and
the second device 200. Also, the first device may determine an image quality of the
second video image according to the communication method between the first device
100 and the second device 200. Examples of the communication method between the
first device 100 and the second device 200 include, without limitation, 3G commu-
nication, 4G communication, and Wi-Fi communication.

As the communication method between the first device 100 and the second device
200 is modified, the first device 100 may modify a size of an area corresponding to the
second video image or an image quality of the area corresponding to the second video

image. The communication method between the first device 100 and the second device
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200 may be modified when at least one of the first device 100 and the second device
200 performs hand over.

In operation S780, the second device 200 displays the received video image. The
user of the second device 200 may check a detailed video image of the object included
in the selected portion.

Meanwhile, the second device 200 may display the first video image and the second
video image together on the screen of the second device 200. In this case, in operation
S770, the second device 200 may receive not only the second video image but also the
first video image. Also, the second device 200 may display the first and second video
images by overlapping the second video image on the first video image. The second
device 200 may overlap the second video image on a portion of the first video image
where the user of the first device 100 is not displayed. In addition, the second device
200 may adjust a size of a portion where the first video image is displayed and a size of
a portion where the second video image is displayed. However, the exemplary em-
bodiments are not limited thereto, and the second device 200 may display the first and
second video images on the screen of the second device 200 without overlapping the
first and second video images.

FIGS. 8A and 8B illustrate an example of determining a portion of a first video
image as an area of interest, by using a second device 200, such that an object
including a point touched by a user is included in the determined portion, according to
an exemplary embodiment.

Referring to FIGS. 8A and 8B, when the user touches a predetermined point 80 on
the first video image displayed on a screen of the second device 200, the second device
200 may determine an area 84 including a face 82 that includes the touched point 80,
as a portion of the first video image.

In detail, when the user touches the predetermined point 80 on the first video image
displayed on the screen, the second device 200 may identify the face 82 including the
touched point. Also, the second device 200 may select the area 84 including the face
82. In this case, a size of the area 84 may be determined based on a communication
method between the first device 100 and the second device 200.

For example, when the user touches a predetermined menu displayed on the screen of
the second device 200, a predetermined box is displayed on the screen of the second
device 200, and the user may move the displayed box or adjust the size of the box to
select an area of interest. In this case, a user interface via which the box is moved or
the size of the box is adjusted may also be displayed on the screen of the second device
200.

FIGS. 9A and 9B illustrate an example of determining, as an area of interest, a

portion within a previously set range from a touch point of a user, by using a second



25

WO 2014/014238 PCT/KR2013/006257

[190]

[191]

[192]

[193]

[194]

[195]

device 200, according to an exemplary embodiment.

Referring to FIGS. 9A and 9B, when the user touches a predetermined point 90 on a
first video image displayed on a screen of the second device 200, a rectangular area 92
having a predetermined size around the touched point 90 may be determined as a
portion of the first video image. In this case, the size of the area 92 may be determined
based on a communication method between the first device 100 and the second device
200.

Alternatively, the second device 200 may determine an area of interest based on an
unpinching input of the user. When the user expands a predetermined portion of a
second video image by an unpinching input using, for example, his or her thumb and
forefinger, and holds the touching thumb and forefinger for a predetermined period of
time or longer, the second device 200 may determine the portion expanded by the un-
pinching input as an area of interest. Also, the second device 200 may submit a request
for a second video image corresponding to the determined area of interest, to the first
device 100.

FIGS. 10A and 10B illustrates an example of determining a portion of a first video
image as an area of interest by using a second device 200 via a user interface for de-
termining a portion of the first video image, according to an exemplary embodiment.

Referring to FIGS. 10A and 10B, the second device 200 may display a guide line 10
for selecting a portion of a first video image on a screen. Also, the second device 200
may modify a size of the guide line 10 based on a user touching a portion of the guide
line 10 and dragging the same. Also, the second device 200 may determine a portion
included in the modified guide line 10 as an area of interest of the first video image. In
this case, an upper limit of the size of the portion included in the guide line 10 may be
determined based on a communication method between the first device 100 and the
second device 200.

FIGS. 11A and 11B illustrate, when a communication method between a first device
100 and a second device 200 is modified, an example of using the second device 200
to receive, from the first device 100, a video image at a modified resolution, according
to an exemplary embodiment. FIG. 11A illustrates a video image displayed on the
second device 200 before the communication method is modified, and FIG. 11B il-
lustrates a video image displayed on the second device 200 after the communication
method is modified.

As the communication method used between the first device 100 and the second
device 200 is modified, a streaming resolution of data transmitted between the first
device 100 and the second device 200 may be reduced. In this case, the second device
200 may receive a video image having a lower resolution than that of a video image

received before the communication method is modified, from the first device 100.
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Also, the second device 200 may display a video image received after the commu-
nication method is modified, with a smaller size than that of a video image received
before the communication method is modified.

FIGS. 12A and 12B illustrate, when a communication method between a first device
100 and a second device 200 is modified, an example of using the second device 200
to receive, from the first device 100, a video image with a modified image quality,
according to an exemplary embodiment. FIG. 12A illustrates a video image displayed
on the second device 200 before the communication method is modified, and FIG. 12B
illustrates a video image displayed on the second device 200 after the communication
method is modified.

As the communication method used between the first device 100 and the second
device 200 is modified, a streaming resolution of data transmitted between the first
device 100 and the second device 200 may be reduced. In this case, the second device
200 may receive a video image having a lower image quality than that of a video
image received before the communication method is modified, from the first device
100. Also, the second device 200 may display a video image received after the commu-
nication method is modified, with the same size as that of a video image received
before the communication method is modified.

FIGS. 13A and 13B illustrate, when a communication method between a first device
100 and a second device 200 is modified, an example of using the second device 200
to receive, from the first device 100, a video image with a modified portion, according
to an exemplary embodiment. FIG. 13A illustrates a video image displayed on the
second device 200 before the communication method is modified, and FIG. 13B il-
lustrates a video image displayed on the second device 200 after the communication
method is modified.

As the communication method used between the first device 100 and the second
device 200 is modified, a streaming resolution of data transmitted between the first
device 100 and the second device 200 may be increased. In this case, the second device
200 may receive from the first device 100 a video image having a wider area than a
video image received from the first device 100 before the communication method is
modified.

FIG. 14 is a block diagram illustrating a first device 100 according to an exemplary
embodiment.

As illustrated in FIG. 14, the first device 100 includes an image obtaining unit 110
(e.g., an image obtainer, etc.), an image providing unit 120 (e.g., an image provider,
etc.), an object identifying unit 130 (e.g., an object identifier, etc.), an object tracking
unit 140 (e.g., an object tracker), a network checking unit 150 (e.g., a network checker,

etc.), a frame buffer 190, a database (DB) 160, a transceiving unit 170 (e.g., a
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transceiver, etc.), and a control unit 180 (e.g., a controller, processor, etc.).

The image obtaining unit 110 obtains an image to be provided to the second device
200. The image obtaining unit 110 may obtain a video image that is captured by using
a photographing apparatus or an image sensor included the first device 100, but is not
limited thereto. The image obtaining unit 110 may obtain contents such as a picture or
a captured image.

When a third video image corresponding to an execution screen of an application
executed in the first device 100 is provided to the second device 200, the image
obtaining unit 110 may obtain the third video image corresponding to an execution
screen of an application, from the frame buffer 190. However, the exemplary em-
bodiments are not limited thereto, and the image obtaining unit 110 may extract an
image corresponding to an execution screen of an application from the frame buffer
190, which will be described later, and generate a third video image by processing the
extracted image.

The image providing unit 120 provides the obtained image to the second device 200.
The image providing unit 120 may process the obtained image and provide the same to
the second device 200, but is not limited thereto. The image providing unit 120 may
provide the obtained image to the second device 200 without any additional
processing.

The image providing unit 120 may provide a first video image and a second video
image to the second device 200 based on a video image captured by using the first
device 100. The image providing unit 120 may also provide an unprocessed captured
video image to the second device 200 as a first video image. Also, the image providing
unit 120 may process the captured video image and provide the processed video image
to the second device 200 as a first video image. In this case, the image providing unit
120 may modify a resolution or an image quality of the captured video image or
convert a format of the captured video image.

The image providing unit 120 may transmit, at a first resolution, a first video image
having an original resolution, to the second device 200. The first video image of first
resolution may be converted from the first video image of the original resolution. In
this case, the first device 100 may obtain information about a resolution of a display
included in the second device 200 in advance and store the same, and determine the
first resolution based on the resolution of the display included in the second device
200.

The image providing unit 120 may provide, to the second device 200, a second video
image including an object tracked by using the object tracking unit 140, which will be
described later. The second video image may comprise only a portion that includes the

tracked object. Also, when a communication method between the first device 100 and
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the second device 200 is modified, the image providing unit 120 may modify a
resolution or an image quality of the second video image and provide the modified
video image to the second device 200. Also, when a communication method between
the first device 100 and the second device 200 is modified, the image providing unit
120 may modify a size of a portion corresponding to the second video image and
provide a video image of the modified portion, to the second device 200.

Meanwhile, the image providing unit 120 may provide a third video image corre-
sponding to an execution screen of an application executed in the first device 100, to
the second device 200. Also, when the second device 200 selects a portion of the third
video image received from the first device 100 and requests a video image of the
selected portion, the first device 100 may provide a fourth video image corresponding
to the selected portion to the second device 200. In this case, the fourth video image
may be an image obtained by cutting out the selected portion from the third video
image.

The object identifying unit 130 identifies an object from the obtained image. The
object identifying unit 130 may receive area information of a portion of the first video
image from the second device 200 and identify an object from the captured video
image or the first video image.

The object tracking unit 140 tracks an object from the obtained image. The object
tracking unit 140 may track the identified object from the first video image or the
captured video image.

The network checking unit 150 checks a communication method between the first
device 100 and the second device 200. The network checking unit 150 may check a
type or a bandwidth of a communication method between the first device 100 and the
second device 200. Also, the network checking unit 150 may check a streaming
resolution of data transmitted between the first device 100 and the second device 200.

The frame buffer 190 stores an image corresponding to an execution screen of an ap-
plication executed in the first device 100.

The DB 160 stores various types of information needed when the first device 100
provides an image of a predetermined portion of a video image to the second device
200.

The transceiving unit 170 transmits or receives, to and from the second device 200,
various information needed for the first device 100 to provide an image of a prede-
termined portion of the first video image to the second device 200.

The control unit 180 controls the image obtaining unit 110, the image providing unit
120, the object identifying unit 130, the object tracking unit 140, the network checking
unit 150, the frame buffer 190, the DB 160, and the transceiving unit 170 such that the

first device 100 may provide an image of a predetermined area of a video image to the



29

WO 2014/014238 PCT/KR2013/006257

[216]

[217]

[218]

[219]

[220]

[221]

[222]

second device 200.

FIG. 15 is a block diagram illustrating a second device 200 according to an
exemplary embodiment.

As illustrated in FIG. 15, the second device 200 includes an image receiving unit 210
(e.g., an image receiver, etc.), a user input unit 220 (e.g., a user input, etc.), a network
checking unit 230(e.g., a network checker, etc.), an area information generating unit
240 (e.g., an area information generator, etc.), an area information providing unit 250
(e.g., an information provider, etc.), a display unit 260 (e.g., a display, etc.), a DB 270,
a transceiving unit 280, and a control unit 290.

The image receiving unit 210 receives an image from the first device 100. The image
receiving unit 210 may receive a first video image and a second video image from the
first device 100. Also, when a communication method is modified, the image receiving
unit 210 may receive a video image at a modified resolution or with a modified image
quality, but the exemplary embodiments are not limited thereto.

When a third video image corresponding to an execution screen of an application
executed in the first device 100 is provided, the image receiving unit 210 may receive a
third video image from the first device 100.

The user input unit 220 receives a user input for selecting a portion of the first video
image. For example, the user input unit 220 may receive a user input for touching a
predetermined point of the first video image or a user input for touching and dragging
a predetermined point of the first video image. Also, the user input unit 220 may
receive a touch input of a user via a predetermined user interface displayed on a screen
of the second device 200. Meanwhile, when a third video image corresponding to an
execution screen of an application executed in the first device 100 is provided, the user
input unit 200 receives a user input for selecting a portion of the third video image.

The network checking unit 230 checks a communication method between the first
device 100 and the second device 200. The network checking unit 230 may check a
type and a bandwidth of a communication method between the first device 100 and the
second device 200. Also, the network checking unit 230 may check a streaming
resolution of data transmitted between the first device 100 and the second device 200.

The area information generating unit 240 selects a portion of the first video image
based on a user input and the checked communication method. The area generating
unit 240 may generate area information related to an object included in the first video
image. The area information generating unit 240 may select a portion of the first video
image based on a position of a touch input point in the first video image. In detail,
when the user touches a predetermined point in the first video image, the area in-
formation generating unit 240 may identify an object including a touched point and

select an area including the identified object.
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Also, when the user touches a predetermined point in the first video image, the area
information generating unit 240 may select an area of a previously set range around the
touched point as a portion of the first video image. Also, the area information
generating unit 240 may modify the selected portion according to a touch input of the
user via a user interface. Also, a size of the selected portion of the first video image
may be determined according to a communication method between the first device 100
and the second device 200.

The area information providing unit 250 provides the generated area information to
the first device 100.

The area information providing unit 250 may provide a coordinate value of the
selected portion to the first device 100. Also, the area information providing unit 250
may provide a coordinate value of the touch input point input by the user to the first
device 100.

The display unit 260 displays an image received from the first device 100 on a
screen. The display unit 260 may display a video image received from the first device
100 on the screen.

The DB 270 stores various types of information so that the second device 200 may
receive a video image of a portion of the first video image received from the first
device 100.

The transceiving unit 280 transmits or receives various types of information to or
from the first device 100 so that the second device 200 may receive a video image of
the portion of the first video image received from the first device 100.

The control unit 290 controls the image receiving unit 210, the user input unit 220,
the network checking unit 230, the area information generating unit 240, the area in-
formation providing unit 250, the display unit 260, the DB 270, the transceiving unit
280, and the control unit 290 so that the second device 200 may receive a video image
of the portion of the first video image received from the first device 100.

FIG. 16 is a block diagram illustrating a device according to another exemplary em-
bodiment. The device illustrated in FIG. 16 may be the first device 100 or the second
device 200 according to an exemplary embodiment.

A mobile communication unit 1001 (e.g., a mobile communicator, etc.) performs call
setup with respect to a base station or data communication via a cellular network such
as 3G or 4G. A sub-communication unit 1002 performs a function for short-range com-
munication such as Bluetooth or near field communication (NFC). A broadcasting unit
(e.g., a broadcast receiver, etc.) 1003 receives a digital multimedia broadcasting
(DMB) signal.

A camera unit 1004 includes a lens and an optical device so as to capture a picture or

a video image.
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A sensor unit 1005 may include, for example, a gravitational sensor that senses
motion of a device, an illumination sensor that senses luminance of light, a proximity
sensor that senses proximity of a person, and a motion sensor that senses motion of a
person.

A global positioning system (GPS) receiving unit 1006 receives a GPS signal from
an artificial satellite. Various services may be provided to the user by using a GPS
signal.

An input/output unit 1010 provides an interface with respect to an external device or
a person, and may include, for example, a button 1011, a microphone 1012, a speaker
1013, a vibration motor 1014, a connector 1015, or a keypad 1016.

The touch screen 1018 receives a touch input of a user. Here, a touch input may be
input by a drag gesture or a tap gesture. The touch screen controller 1017 transmits a
touch input that is input via the touch screen 1018 to a control unit 1050. A power
supply unit 1019 is connected to a battery or an external power source in order to
supply power needed for the device.

The control unit 1050 displays a portion of contents displayed on the device and
modifies the same by executing programs that are stored in a memory 1060. The
control unit may write and/or read data from frame buffer 1020.

Programs stored in the memory 1060 may be classified into a plurality of modules
according to functions, for example, into a mobile communication module 1061, a Wi-
Fi module 1062, a Bluetooth module 1063, a DMB module 1064, a camera module
1065, a sensor module 1066, a GPS module 1067, a video image replay module 1068,
an audio replay module 1069, a power module 1070, a touch screen module 1071, a
user interface (UI) module 1072, or an application module 1073. The functions of the
respective modules may be induced intuitively by one of ordinary skill in the art from
the names of the modules.

Hereinafter, the application module 1073 will be described in detail.

First, when the device illustrated in FIG. 16 is the first device 100, the application
module 1073 may provide a first video image based on a captured video image to the
second device 200 by using the modules included in the first device 100, and receive
area information about a portion of the first video image. Also, the application module
1073 may identify an object corresponding to the portion and track the same by using
the modules included in the first device 100, and provide a second video image
including the tracked object, to the second device 200. Also, the application module
1073 may check a communication method with respect to the second device 200 by
using the modules included in the first device 100, and, when the communication
method is modified, the application module 1073 may provide a video image at a

modified resolution or image quality compared to the second video image, to the
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second device 200.

Also, when the device of FIG. 16 is the second device 200, the application module
1073 may receive a first video image by using modules included in the second device
200 and select a portion of the first video image. In this case, a size of the selected
portion may be determined based on the communication method between the first
device 100 and the second device 200. Also, the application module 1073 may
generate area information about the selected portion by using the modules included in
the second device 200 and provide the same to the first device 100. Also, the ap-
plication module 1073 may display the received second video image from the second
device 200 by using the modules included in the second device 200.

FIGS. 17A through 17C illustrate an example of expanding a portion of a first video
image displayed on a screen of a second device 200 according to an exemplary em-
bodiment.

As illustrated in FIGS. 17A through 17C, the second device 200 may expand a
portion of the first video image based on a touch input and a drag input of the user. In
this case, the second device 200 may determine a degree of expanding the first video
image based on an original resolution of the first video image. In detail, as illustrated
in FIG. 17A, when the user touches multiple portions of a screen of the first video
image and makes a dragging motion across the same, a portion of the first video image
may be expanded as illustrated in FIG. 17B. Also, the second device 200 may
determine a degree of expanding the first video image in consideration of an original
resolution of the first video image and a screen size of the second device 200. Ac-
cordingly, as illustrated in FIG. 17C, even when the user continuously touches and
drags, the first video image may not be expanded more than the expanded degree as il-
lustrated in FIG. 17B.

Also, the second device 200 may receive information about the original resolution of
the first video image from the first device 100 in advance and store the same in order
to determine a degree of expanding the first video image, but the exemplary em-
bodiments are not limited thereto.

FIGS. 18A through 18C illustrate an example of expanding a portion of a video
image displayed on a screen of a second device 200 in a stepwise manner according to
an exemplary embodiment.

As illustrated in FIG. 18A, a portion of a video image may be selected and the
selected portion may be expanded a first time, and then, a portion of the expanded
portion of the video image may be selected and expanded a second time.

FIGS. 19A through 19C illustrate an example of displaying a preview image
including an expanded portion of a first video image, on a second device 200, and

displaying a second video image provided from a first device 100, on the second
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device 200 according to an exemplary embodiment. Here, the first device 100 and the
second device 200 may make a video call with each other.

As illustrated in FIG. 19A, the user may select a portion 10 of a first video image
displayed on a screen of the second device 200 as an area of interest. The second
device 200 may receive a first video image having a first resolution from the first
device 100 and display the received first video image on the screen of the second
device 200.

Next, as illustrated in FIG. 19B, a preview image showing an expansion of the
selected area of interest may be displayed on the second device 200, and a menu 12 for
determining whether to expand a portion of the first video image and provide the same
may be displayed on the first device 100. Also, which portion of the first video image
is expanded in the second device 200 may be displayed on a predetermined area 14 of
the first device 100.

When the user selects "ALLOW" on the menu 12, the first device 100 may provide a
second video image of the selected area of interest to the second device 200 as il-
lustrated in FIG. 19C and the second device 200 may display the received second
video image. In this case, the first device 100 may provide a second video image of the
selected area of interest having a first resolution to the second device 200.

Meanwhile, when providing the second video image to the second device 200, the
first device 100 may insert notification information into the second video image to
notify the second device 200 that the second video image is an expanded image of the
selected area of interest. In detail, the first device 100 may stream the first video image
and the second video image to the second device 200, and insert notification in-
formation into the second video image when the first device 100 stops transmitting the
first video image but transmits the second video image. For example, when the first
device 100 stops transmitting the first video image in order to transmit the second
video image, the first device 100 may insert a predetermined parameter value into a
predetermined packet at a streaming level to notify the second device 200 that the
second video image is provided. Also, the notification information may be inserted into
a real-time transfer protocol (RTP) packet header illustrated in FIG. 20. FIG. 20 il-
lustrates an example of a RTP packet header according to an exemplary embodiment.

Each frame of the second video image provided from the first device 100 to the
second device 200 may include a plurality of RTP packets. Also, the first device 100
may insert notification information into a predetermined packet of the plurality of RTP
packets corresponding to each frame of the second video image. For example, the first
device 100 may insert notification information into an RTP packet where a bit rate of
an RTP marker field 90 included in a header of the plurality of RTP packets corre-

sponding to each frame of the second video image is 1.



34

WO 2014/014238 PCT/KR2013/006257

[253]

[254]

[255]

[256]

[257]

[258]

[259]

[260]

[261]

Also, the first device 100 may insert notification information into a predetermined
frame from among a plurality of frames of the second video image. For example, the
first device 100 may insert notification information into a predetermined number of
frames, beginning from the first frame of the second video image. However, the
exemplary embodiments are not limited thereto.

Also, the first device 100 may insert notification information into a header extension
field 92 of an RTP packet header. The notification information may have a prede-
termined bit rate. Also, the notification information may include predetermined area
information. The area information may be information that indicates which portion of
the first video image is cut by using the first device 100 to generate the second video
image. For example, the area information may be a value indicating a position of a
portion from among the entire screen of an original video image, corresponding to a
screen displaying the second video image. Also, the area information may have a pre-
determined coordinate value.

FIG. 21 is a flowchart illustrating a method of generating a fourth video image by
using a first device 100 according to an exemplary embodiment. The first device 100
may provide a third video image corresponding to an execution screen of an ap-
plication executed in the first device 100, to the second device 200, and receive area
information about a portion of the third video image from the second device 200 to
generate a fourth video image, and provide the generated fourth video image to the
second device 200.

In operation S2100, the first device 100 obtains a third video image from a frame
buffer in the first device 100. The frame buffer may store the third video image corre-
sponding to an execution screen of an application executed in the first device 100.

In operation S2200, the first device 100 may cut out a portion of the third video
image based on the area information received from the second device 200. Also, the
first device 100 may encode a portion of the cut portion of the third video image in
operation S2300, and packetize the same in operation S2400.

FIG. 22 is a flowchart illustrating a method of receiving, by a second device 200 that
is making a video call with a first device 100, a second video image which is an
expanded portion of the first video image, according to an exemplary embodiment.

In operation S2205, the first device 100 and the second device 200 are connected for
a video call.

In operation S2210, the first device 100 provides a first video image to the second
device 200. The first device 100 may capture a user of the first device 100, and
generate a first video image for a video call. Also, the first device 100 may transmit the
generated first video image to the second device 200.

In operation S2220, the second device 200 displays the first video image received
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from the first device 100, on a screen of the second device 200.

In operation S2230, the second device 200 selects a portion of the first video image
that is to be expanded. The second device 200 may select, from the first video image,
for example, a mouth portion of the user of the first device 100 or a book cover of a
book that the user of the first device 100 is holding. In this case, the second device 200
may select a portion based on a touch input of the user, but the exemplary em-
bodiments are not limited thereto. A portion to be expanded may be set in advance
during a video call, and the second device 200 may select the previously set portion
from the image of the user of the first device 100.

For example, the second device 200 may track a mouth portion of the user from
among a face image of the user of the first device 100 to select the mouth portion of
the user as a portion. In detail, the second device 200 may detect face recognition in-
formation from the image of the user of the first device 100, and may track and select
the mouth portion of the face of the user of the first device 100 based on the detected
face recognition information. Examples of methods of detecting the face recognition
information include a feature-based method, an appearance-based method, and a
hybrid method. In the feature-based method, geometrical information of a face or face
feature components (e.g., eyes, nose, mouth, or chin) may be used to recognize a face
based on the size and shapes of these components, correlation between the
components, or information based on combination of these factors. The feature-based
method may include, for example, a pure geometry method, a dynamic link ar-
chitecture based method, and a hidden Markov model-based method. Also, according
to the appearance-based method, a face is recognized by using a model learned from a
set of learning images. Examples of the appearance-based method include a method of
using eigenface generated by analyzing main components, a method using linear dis-
criminant analysis, a method using neural networks, and a method of using a support
vector machine. In addition, the hybrid method uses both the feature-based method and
the appearance-based method. Examples of the hybrid method include a linear feature
analysis based method, a shape-normalized based method, and a component based-
method. However, the method of detecting face recognition information according to
the current exemplary embodiment is not limited to the three methods described above,
and other various methods may be used in detecting face recognition information.

In operation S2240, the second device 200 transmits coordinates information of the
selected portion to the first device 100.

In operation S2250, the first device 100 displays the portion of the first video image
selected by the second device 200. The first device 100 may display the portion of the
first video image selected by the second device 200 by, for example, a dotted line.

Also, the first device 100 may display only the portion of the first video image selected



36

WO 2014/014238 PCT/KR2013/006257

[266]

[267]

[268]

[269]
[270]

[271]

[272]

[273]

[274]

by the second device 200, on a screen of the first device 100.

In operation S2260, the first device 100 determines to provide a second video image
with respect to the selected portion, to the second device 200. The first device 100 may
display a user interface and determine to provide the second video image with respect
to the portion selected by the second device 200, to the second device 200, based on a
user input that is input via the user interface.

In operation 2270, the first device 100 captures a portion corresponding to the
selected portion. The first device 100 may capture, for example, a mouth portion of the
user of the first device 100 or a book cover of a book that the user of the first device
100 is holding.

In operation S2280, the first device 100 provides the second video image to the
second device 200. The first device 100 may generate the second video image by
capturing a portion corresponding to the selected portion and provide the generated
second video image to the second device 200.

In operation S2290, the second device 200 displays the second video image.

Meanwhile, the second device 200 may display both the first video image and the
second video image on the screen of the second device 200. In this case, in operation
52280, the second device 200 may receive not only the second video image but also
the first video image. In addition, the second device 200 may display the first and
second video images by overlapping the second video image on the first video image.
The second device 200 may overlap the second video image on a portion of the first
video image where the user of the first device 100 is not displayed. In addition, the
second device 200 may adjust a size of a portion where the first video image is
displayed and a size of a portion where the second video image is displayed. However,
the exemplary embodiments are not limited thereto, and the second device 200 may
display the first and second video images on the screen of the second device 200
without overlapping the first and second video images.

FIG. 23 is a flowchart illustrating a method of expanding a portion of a first video
image and displaying the same, by a second device 200 that is making a video call with
a first device 100, according to an exemplary embodiment.

In operation S2305, the first device 100 and the second device 200 are connected for
a video call.

In operation S2310, the first device 100 provides a first video image to the second
device 200. The first device 100 may capture a user of the first device 100, and may
generate a first video image for a video call. Also, the first device 100 may transmit the
generated first video image to the second device 200.

In operation S2320, the second device 200 displays the first video image received

from the first device 100, on a screen of the second device 200.
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In operation S2330, the second device 200 selects a portion of the first video image
that is to be expanded. The second device 200 may select, from the first video image, a
mouth portion of the user of the first device 100 or a book cover of a book that the user
of the first device 100 is holding.

In this case, the second device 200 may select a portion based on a touch input of the
user, but the exemplary embodiments are not limited thereto. A portion to be expanded
may be set in advance during an image call, and the second device 200 may select the
previously set portion from the image of the user of the first device 100. For example,
the second device 200 may select a mouth portion of the user as a portion by tracking
the mouth portion of the user of the face image of the user of the first device 100.

In operation S2340, the second device 200 displays only the portion of the first video
image that is selected in operation S2330, on a screen of the second device 200. The
second device 200 may expand the selected portion of the first video image by image
processing, and may display the expanded portion on the screen of the second device
200. For example, when a resolution of the first video image is 200 x 200, and a
resolution of the selected portion is 50 x 50, the first device 100 may expand the
resolution of the selected portion to 200 x 200.

Meanwhile, the second device 200 may overlap the expanded image on the first
video image. The second device 200 may overlap the expanded image on a portion of
the first video image where the user of the first device 100 is not displayed. In addition,
the second device 200 may adjust a size of a portion where the first video image is
displayed and a size of a portion where the second video image is displayed. However,
the exemplary embodiments are not limited thereto, and the second device 200 may
display the first and second video images on the screen of the second device 200
without overlapping the first and second video images.

FIGS. 24A through 24C illustrate the expanded portion of a first video image 42
displayed on a screen of a second device 200 together with the first video image
according to an exemplary embodiment.

Referring to FIG. 24A, a mouth portion 40 of a face of a user of a first device 100
displayed on the screen of the second device 200 may be selected. The mouth portion
40 may be selected by the user of the second device 200. However, the exemplary em-
bodiments are not limited thereto, and the second device 200 may track and select the
mouth portion 40 in the first video image 42 according to previously set standards.

Referring to FIG. 24B, an expanded image 44 of the selected mouth portion 40 may
be overlapped on the first video image 42. In this case, the second device 200 may
determine a portion of the first video image 42 where the user of the first device 100 is
not displayed, and overlap the second video image on the portion where the user is not

displayed.
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In addition, referring to FIG. 24C, the expanded image 44 of the selected mouth
portion 40 may not be overlapped on the first video image 42 but the expanded image
44 of the selected mouth portion 40 and the first video image 42 may be respectively
displayed on separate windows.

An exemplary embodiment may also be realized in a form of a recording medium
including commands executable by a computer, such as a program module executed by
a computer. A computer-readable recording medium may be an arbitrary available
medium accessible by a computer, and may be any one of volatile, nonvolatile,
separable, and non-separable media. Also, examples of the computer-readable
recording medium may include a computer storage medium and a communication
medium. Examples of the computer storage medium include volatile, nonvolatile,
separable, and non-separable media realized by an arbitrary method or technology for
storing information about a computer-readable command, a data structure, a program
module, or other data. The communication medium may include a computer-readable
command, a data structure, a program module, other data of a modulated data signal,
such as carrier waves, or other transmission mechanisms, and may be an arbitrary in-
formation transmission medium.

While exemplary embodiments have been particularly shown and described with
reference to embodiments thereof, it will be understood by those of ordinary skill in
the art that various changes in form and details may be made therein without departing
from the spirit and scope of the inventive concept as defined by the appended claims.
The exemplary embodiments should be considered in a descriptive sense only and not
for purposes of limitation. For example, each element described as a single type may
be distributed, and similarly, elements described to be distributed may be combined.

The scope of the exemplary embodiments is defined not by the detailed description
but by the appended claims, and all differences within the scope will be construed as

being included in the inventive concept.
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Claims

[Claim 1] An image providing method, comprising:
transmitting, to an external device, a first video image of a first
resolution, which is converted from an original video image of an
original resolution;
receiving, from the external device, area information about an area of
interest of the first video image of the first resolution;
determining, based on the area information, an area corresponding to
the area of interest, of the original video image of the original
resolution, wherein the determined area is smaller than the original
video image of the original resolution;
converting a part of the original video image of the original resolution
to a second video image of the first resolution, wherein the part cor-
responds to the determined area; and
transmitting the second video image to the external device.

[Claim 2] The image providing method of claim 1, wherein the area of interest
includes an object displayed in the first video image, and the area in-
formation is generated by the external device.

[Claim 3] The image providing method of claim 2, wherein when the screen of
the external device is touched, the area of interest is selected to include
the object corresponding to the touched point of the screen.

[Claim 4] The image providing method of claim 2, wherein when the screen of
the external device is touched, the area of interest including a
previously set range around the touched point of the screen is selected.

[Claim 5] The image providing method of claim 1, wherein the receiving the area
information comprises receiving coordinate information of a touched
point of the screen of the external device.

[Claim 6] The image providing method of claim 1, wherein when the screen of
the external device is touched, a user interface for selecting the area of
interest is displayed on the screen of the external device.

[Claim 7] The image providing method of claim 1, wherein the first video image
and the second video image are video images for a video call with the
external device,
wherein in the transmitting the first video image to the external device,
the first video image is transmitted to the external device based on a
video image captured by a camera, and

wherein a resolution of the video image captured by the camera is



WO 2014/014238

[Claim 8]

[Claim 9]

[Claim 10]

[Claim 11]

[Claim 12]

[Claim 13]

[Claim 14]

[Claim 15]

[Claim 16]

[Claim 17]

[Claim 18]
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greater than a streaming resolution of the video call.

The image providing method of claim 1, wherein a range of the area of
interest is determined according to a type of a communication method
used to communicate with the external device.

The image providing method of claim 1, wherein the first resolution is
determined according to a type of a communication method used to
communicate with the external device.

The image providing method of claim 1, further comprising modifying
the first resolution according to modification of a communication
method used to communicate with the external device.

The image providing method of claim 1, further comprising modifying
the determined area according to a modification of a communication
method used to communicate with the external device.

The image providing method of claim 1, wherein in the transmitting the
first video image to the external device, the first video image and the
second video image are transmitted to the external device based on a
video image captured by a camera, and

wherein the method further comprises modifying the determined area
when an object included in the area of interest disappears from the
captured video image.

The image providing method of claim 12, further comprising, when the
object that disappeared from the captured video image reappears in the
captured video image, providing, to the external device, the second
video image of only a portion including the object that reappears.

The image providing method of claim 1, wherein notification in-
formation notifying that the second video image is being transmitted is
inserted into the second video image.

The image providing method of claim 14, wherein the notification in-
formation is inserted into a header of a packet corresponding to a
previously set frame of the second video image.

The image providing method of claim 15, wherein the packet is a real-
time transfer protocol (RTP) packet, and an RTP marker field value of
the RTP packet is 1.

The image providing method of claim 15, wherein the packet is an RTP
packet, and the notification information is inserted into a header
extension field of the RTP packet.

The image providing method of claim 14, wherein the notification in-

formation includes area information indicating a portion of the first
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video image that corresponds to the second video image

The image providing method of claim 1, wherein the area of interest is
an area designated based on a user input on the screen of the external
device displaying the first video image.

An image receiving method, by using a device, comprising:

receiving a first video image from an external device;

providing, to the external device, area information about an object
included in the received first video image; and

receiving, from the external device, a second video image including
only a portion of the first video image, wherein the portion includes the
object,

wherein a resolution of the second video image is greater than a
resolution of the portion of the first video image, and

the portion of the first video image including the object based on the
provided area information.

The image receiving method of claim 20, further comprising:
selecting, based on a user input, an area of interest related to the object
included in the received first video image; and

generating the area information about the selected area of interest.

The image receiving method of claim 21, wherein in the selecting the
area of interest, when a screen of the device displaying the first video
image is touched, the area of interest is selected to include the object
included in the received first video image, wherein the object includes
the touched point of the screen.

The image receiving method of claim 21, wherein in the selecting the
area of interest, when a screen of the device displaying the first video
image is touched, an area of a previously set range around the touched
point of the screen is selected.

The image receiving method of claim 20, wherein in the providing the
area information, when a screen of the device displaying the first video
image is touched, coordinate information of the touched point of the
screen is provided to the external device.

The image receiving method of claim 20, further comprising, when a
screen of the device displaying the first video image is touched,
displaying a user interface for selecting the area of interest.

The image receiving method of claim 20, wherein the first video image
and the second video image are provided by the external device based

on a video image captured by using the external device,
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wherein when the object, which is present in the captured image,
disappears from the captured video image, the portion of the first video
image is modified, and

wherein the image receiving method further comprises:

receiving, from the external device, the second video image including
only the modified portion.

The image receiving method of claim 26, further comprising, when the
object that disappeared from the captured video image reappears in the
captured video image, receiving, from the external device, the second
video image including only a portion including the object that
reappears.

A device comprising:

a memory configured to store at least one program; and

a processor configured to provide a captured video image to an external
device by executing the at least one program,

wherein the at least one program includes commands to transmit a first
video image to the external device; receive, from the external device,
area information corresponding to an object included in the first video
image; and provide, based on the area information, a second video
image including only a portion of the first video image that includes the
object, and

wherein a resolution of the second video image is greater than a
resolution of the portion of the first video image.

A device comprising:

a memory configured to store at least one program; and

a processor configured to provide a video image to an external device
by executing the at least one program,

wherein the at least one program includes commands to receive a first
video image from the external device; provide, to the external device,
area information about an object included in the received first video
image; and receive, from the external device, a second video image
including only a portion of the first video image,

wherein the portion of the first video image includes the object,
wherein a resolution of the second video image is greater than a
resolution of the portion of the first video image, and

wherein the portion of the first video image including the object is de-
termined based on the provided area information.

An image providing method, comprising:
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transmitting, to an external device, a first video image having a
plurality of first frames;

receiving, from the external device, area information corresponding to
an object included in the first video image;

selecting, based on the area information, a first frame including the
object from among the plurality of first frames; and

transmitting, to the external device, a second video image including a
plurality of second frames that include only a portion of the selected
first frame.

An image providing method, comprising:

transmitting, to an external device, a first video image having a
plurality of first frames;

receiving, from the external device, area information corresponding to
an object included in the first video image;

selecting, based on the area information, portions including the object
from the plurality of first frames; and

transmitting, to the external device, a second video image including a
plurality of second frames that include only the selected portions.

An image providing method, comprising:

transmitting, to an external device, a first image of a first resolution
corresponding to an execution screen of an application;

receiving area information about an area of interest of the first image
from the external device;

determining, based on the area information, a portion of the first image
corresponding to the area of interest, wherein the portion is smaller
than the first image;

converting the determined portion of the first image to a second image
of the first resolution; and

transmitting the second image to the external device.
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