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Description
Title of Invention: APPARATUS AND METHOD FOR COM¬

POSITING IMAGE IN A PORTABLE TERMINAL

Technical Field
[1] The present invention relates generally to image composition, and more particularly,

to an apparatus and method for compositing images in a portable terminal.

Background Art
[2] The use of portable terminals has recently increased. Accordingly, portable terminals

have been equipped with various additional functions. Examples of such additional

functions of the portable terminals include a gaming function, a scheduling function, a

wake-up call function, , an Moving Picture Experts Group (MPEG) layer 3 (MP3)

function, a video player function, and a digital camera function.

[3] Specifically, a digital camera function is included in most portable terminals. Aside

from a simple photographing function, the digital camera function of the portable

terminal provides a photographing function based on a background image. For

example, the portable terminal provides a function for photographing a user image and

compositing a prestored background image and the user image into one image.

[4] As described above, the conventional portable terminal provides an image com

position function to enable the user to acquire various images in addition to a simple

image. However, the conventional image composition function composes a user image

at a fixed position of the prestored background image, thus failing to satisfy the re

quirements of users.

Disclosure of Invention

Solution to Problem
[5] An aspect of the present invention is to substantially solve at least the above

problems and/or disadvantages and to provide at least the advantages below. A c

cordingly, an object of the present invention is to provide an apparatus and method for

compositing images in a portable terminal.

[6] Another aspect of the present invention is to provide an apparatus and method for

compositing images acquired from a plurality of cameras, in a portable terminal.

[7] Another aspect of the present invention is to provide an apparatus and method for de

termining a composition region for each of a plurality of images in a portable terminal

and compositing the images by an alpha-blending technique.

[8] Another aspect of the present invention is to provide an apparatus and method for

sharing a plurality of images between a plurality of portable terminals and compositing

the shared images.



[9] Another aspect of the present invention is to provide a method and apparatus for

compositing, by a portable terminal supporting a video call function, an image received

from a video call counterpart terminal and an image input from a camera of the

portable terminal, and displaying the image that was composed during the video call.

[10] According to an aspect of the present invention, a method for compositing images in

a portable terminal is provided. The method includes acquiring a plurality of images;

determining a composition region of each of the plurality of images; and compositing

the plurality of images by using the composition regions of the plurality of images.

[11] According to another aspect of the present invention, an apparatus for compositing

images in a portable terminal is provided. The apparatus includesan image-acquiring

unit for acquiring a plurality of images; a composition region-determining unit for de

termining a composition region of each of the plurality of images; and an image-

compositing unit for compositing the plurality of images by using the composition

regions of the images.

Brief Description of Drawings
[12] The above and other aspects, objects, features and advantages of the present

invention will become more apparent from the following detailed description when

taken in conjunction with the accompanying drawings, in which:

[13] FIG. 1 is a diagram illustrating a method for compositing images in a portable

terminal according to an embodiment of the present invention;

[14] FIG. 2 is a block diagram illustrating a portable terminal according to an embodiment

of the present invention;

[15] FIG. 3 is a block diagram illustrating an image composition-controlling unit in a

portable terminal according to an embodiment of the present invention;

[16] FIG. 4 is a flowchart illustrating a process of compositing images in a portable

terminal according to an embodiment of the present invention;

[17] FIG. 5 is a flowchart illustrating a process of compositing images during a video call

in a portable terminal according to another embodiment of the present invention;

[18] FIGS. 6A to 6C are diagrams illustrating a screen configuration for an image com

positing method in a portable terminal according to an embodiment of the present

invention; and

[19] FIGS. 7A to 7C are diagrams illustrating a screen configuration for an image com

positing method in a portable terminal according to another embodiment of the present

invention.

Best Mode for Carrying out the Invention
[20] Embodiments of the present invention will be described herein below with reference

to the accompanying drawings. In the following description, detailed descriptions of



well-known functions or configurations will be omitted since they would unnecessarily

obscure the subject matters of the present invention. Also, the terms used herein are

defined according to the functions of the present invention. Thus, the terms may vary

depending on users' or operators' intentions or practices. Therefore, the terms used

herein must be understood based on the descriptions made herein.

[21] The present invention provides a method and apparatus for compositing images in a

portable terminal.

[22] FIG. 1 is a diagram illustrating a method for compositing images in a portable

terminal according to an embodiment of the present invention.

[23] Referring to FIG. 1, a user image is acquired through a first camera 100, acquires a

background image through a second camera 102, the user image and the background

image are composed (merged) to form a composed (merged) image 120. The portable

terminal determines a composition region of the user image and a composition region

of the background image and composes the composition region of the user image and

the composition region of the background image as if the user image was originally

included in the background image. According to an embodiment, the first camera 100

may be a camera equipped at a front side of the portable terminal, and the second

camera 102 may be a camera equipped at a rear side of the portable terminal. The

camera equipped at the front side refers to a camera equipped at the side on which a

display panel is provided to enable the user to view the composition results, and the

camera at the rear side refers to a camera facing a different directions direction from

the camera at the front side.

[24] According to another embodiment, the first camera 100 and the second camera 102

are cameras on different portable terminals. Hereinafter, a description will be given of

the composition of images acquired in real-time through the first camera 100 and the

second camera 102. However, the images that to be composed may vary without

departing from the scope of the present invention. For example, the present invention

may also be applicable to the composition of a prestored image and at least one image

acquired from the first camera 100 and the second camera 102, and to the composition

of wholly prestored images. An image-compositing scheme according to the present

invention may be applicable not only to the composition of still images, but also to the

composition of video images and the composition of a video image and a still image.

[25] The image-compositing scheme according to the present invention will be described

below in detail with reference to FIGS. 2 and 7.

[26] FIG. 2 is a block diagram of a portable terminal, according to an embodiment of the

present invention.

[27] Referring to FIG. 2, a portable terminal according to an embodiment of the present

invention includes a control unit 200, a first camera 210, a second camera 220, a



display unit 230, an input unit 240, a storage unit 250, and a communication module

260. The control unit 200 includes an image composition-controlling unit 202.

[28] The control unit 200 controls an overall operation of the portable terminal.

According to an embodiment of the present invention, the control unit 200 includes the

image composition-controlling unit 202 to compose at least two images acquired in

real-time and display the composed image on the display unit 230. For example, the

image composition-controlling unit 202 acquires two or more images in real-time, de

termines a composition region of each of the acquired images, and composes the

images on the basis of the respective composition images of the images to acquire a

composed image. Thereafter, the image composition-controlling unit 202 displays the

composed image on the display unit 230.

[29] As illustrated in FIG. 3, the image composition-controlling unit 202 according to an

embodiment includes an image- acquiring unit 300, a composition region-determining

unit 310, and an image-compositing unit 320 to compose two or more images.

[30] When an image composition event occurs in a standby mode state, the image-

acquiring unit 300 operates the first camera 210 and the second camera 220 to acquire

a user image from the first camera 210 and acquire a background image from the

second camera 220. Moreover, when an image composition event occurs in a state of a

video call with a counterpart terminal, the image- acquiring unit 300 operates at least

one of the first camera 210 and the second camera 220 to acquire at least one image,

and acquires an image that is received in real-time from the counterpart terminal

performing the video call. The image-acquiring unit 300 may request that the user

select a user image and a background image among the images acquired from the first

camera 210, the second camera 220 and the counterpart terminal. For the sake of con

venience, a description will be given of the case in which the image- acquiring unit 300

acquires a user image from the first camera 210 and uses an image, received in real

time, from the counterpart terminal, as a background image. However, the present

invention may also be applicable to other cases. For example, according to the user's

settings, both the images received in real-time from the first camera 210 and the

counterpart terminal may be used as user images, and the image acquired from the

second camera 220 may be used as a background image.

[31] The composition region-determining unit 310 determines a composition region of the

user image and the background image acquired by the image- acquiring unit 300. The

composition region-determining unit 310 analyzes the user image and the background

image, detects a candidate composition region of each image, and displays the

candidate composition region of each image on a screen. The composition region-

determining unit 310 detects the candidate composition region of each image by the

known image recognition techniques such as a face detection technique and a Region-



Of-Interest (ROI) analysis technique. The composition region-determining unit 310 de

termines the detected candidate composition region as the composition region of each

image without a user input, or may determine the detected candidate composition

region as the composition region of each image according to a user input. If there is a

plurality of candidate composition regions in one image, the composition region-

determining unit 310 determines a random candidate composition region as the com

position region, or may determine the candidate composition region with the highest

priority as the composition region by using a a predetermined method. Further, the

composition region-determining unit 310 may display all the candidate composition

regions on the screen, request the user to select one of the candidate composition

regions, and determine the selected candidate composition region as the composition

region.

[32] Moreover, the composition region-determining unit 310 requests that the user select

the composition region of each image, and detects a user input to determine the com

position region. For example, if a user's touch has the shape of a closed curve, a region

within the closed curve may be selected as the composition region; and if a user's touch

indicates specific coordinates, a peripheral region around the specific coordinates may

be selected as the composition region. Selecting of the composition region on the basis

of the specific coordinates indicated by the touch of the user includes determining the

peripheral region in the image, which is similar to the specific coordinates in color

value, as the composition region. When the composition region of the background

image and the composition region of the user image are determined, the composition

region-determining unit 310 compares the shapes of the two composition regions to

determine whether the two composition regions can be composed together. If the two

composition regions cannot be composed because they have different shapes, the com

position region-determining unit 310 adjusts the two composition regions so that they

have the same shape. Moreover, the composition region of the background image of

the counterpart terminal may be preset in the counterpart terminal according to a

design mode. Thus, the portable terminal may receive information about the preset

composition region together with the background image from the counterpart terminal.

[33] The image-compositing unit 320 composes the user image and the background image

on the basis of the composition regions determined by the composition region-

determining unit 310. The image-compositing unit 320 composes the user image and

the background image by covering the composition region of the background image

with the composition region of the user image. Herein, the image-compositing unit 320

performs an alpha-blending operation to cover the composition region of the

background image with the composition region of the user image.

[34] When combining a background image with an user image, in order for the



background image to be seen transparently through the user image, the alpha-blending

operation allocates a new 8-bit alpha value to each pixel and blends the Red Green

Blue (RGB) values of the background image and the RGB values of the user image. If

the size of the composition region of the background image is not equal to the size of

the composition region of the user image, the image-compositing unit 320 scales the

composition region of the user image up or down to equalize the sizes of the two com

position regions, and then performs an alpha-blending operation. Further, if the image

composition is performed on video images, the image-compositing unit 320 composes

the respective image frames constituting the video images. The image-compositing

unit 320 thus tracks the composition region to compose two image frames. For

example, if image composition is performed during the video call, the image-

compositing unit 320 tracks the position of the composition region in each of the

images received in real-time from the counterpart terminal and the camera of the

portable terminal, and performs the image composition according to the changed

position. Furthermore, after compositing the composition regions of the two images,

the image-compositing unit 320 blurs the edges of the composition region so that they

look natural. Blurring changes the pixel values around the edges pixel into the average

value to soften the image.

[35] The first camera 210 is at a front side of the portable terminal. Under the control of

the control unit 200, the first camera 210 converts an analog video signal, input

through a sensor (not illustrated), into a digital video signal and provides the same to

the control unit 200. The first camera 210 may be used to perform a video call function

or a self-photo function.

[36] The second camera 220 is at a rear side of the portable terminal. Under the control of

the control unit 200, the second camera 220 converts an analog video signal, input

through a sensor (not illustrated), into a digital video signal and provides the same to

the control unit 200. The second camera 220 photographs a direction other than the

direction photographed by the first camera 220, and provides the photographing results

to the control unit 200.

[37] The display unit 230 displays numerals, characters, images, and status information

generated during an operation of the portable terminal. According to an embodiment,

the display unit 230 displays a user image and a background image on one screen, and

displays a determined composition region or a candidate composition region of each

user image and background image. Further, the display unit 230 displays a composed

image received from the control unit 200.

[38] The input unit 240 includes at least one function key and a touch sensor. The input

unit 240 provides the control unit 200 with data corresponding to a keystroked by the

user or coordinate data corresponding to a touchpoint. The input unit 240 detects a



touch or a user's keystroke for setting the composition region and provides the corre

sponding data to the control unit 200.

[39] The storage unit 250 stores various data and programs for the overall operation of the

portable terminal. The storage unit 250 stores a photographed image. Under the control

of the control unit 200, the storage unit 250 stores one composition frame or con

secutive composition image frames. The consecutive composition image frames may

be stored in the shape of a video image..

[40] The communication module 260 communicates signals with a counterpart terminal

through a wired or wireless channel under the control of the control unit 200.

According to an embodiment of the present invention, the communication module 260

communicates signals for a video call and communicates images with the counterpart

terminal during the video call. The communication module 260 may transmit an image

composed in real-time to the counterpart terminal,under the control of the control unit

200.

[41] A description has been given of the case where the portable terminal has two

cameras. However, even when the portable terminal only has one camera, an image

composition function may be performed using a prestored image or an image received

from another portable terminal.

[42] FIG. 4 is a flowchart illustrating a process of compositing images in a portable

terminal according to an embodiment of the present invention.

[43] Referring to FIG. 4, when an image composition event occurs in step 401, the

portable terminal operates a first camera and a second camera of the portable terminal

in step 405. In step 405, the portable terminal displays a user image, input from the

first camera, and a background image, input from the second camera, on a screen.

[44] In step 407, the portable terminal determines whether a composition region automatic

setting function is activated. The composition region automatic setting function is

activated or deactivated by a user.

[45] If the composition region automatic setting function is deactivated, the portable

terminal proceeds to step 409. In step 409, the portable terminal requests that the user

select composition regions. In step 411, the portable terminal recognizes a user input

and displays the selected compose region of the user image and the selected com

position region of the background image on the display. The portable terminal thus

recognizes the composition region selected by the user, from a keystroke or a key

touch of the user.

[46] However, if the composition region automatic setting function is activated, the

portable terminal proceeds to step 419, in which the portable terminal recognizes the

user image and the background image and detects a candidate composition region of

each image. In step 421, the portable terminal displays the detected candidate com-



position region on the screen. The portable terminal detects the candidate composition

region of each image by the known image recognition techniques such as a face

detection technique and an ROI analysis technique. If there is a plurality of candidate

composition regions in each image, the portable terminal displays only one candidate

composition region using a predetermined method, or displays all the candidate com

position regions and request that the user select one of the candidate composition

regions.

[47] In step 413, the portable terminal determines the composition region of the user

image and the composition region of the background image. In step 415, the portable

terminal composes the composition region of the user image and the composition

region of the background image by an alpha-blending operation. The two images are

composed by the alpha-blending operation, thereby maintaining the texture of the com

position region of the background image as if the user image was originally included in

the background image. Also, if the size of the composition region of the background

image is not equal to the size of the composition region of the user image, the portable

terminal scales the composition region of the user image up or down to equalize the

sizes of the two composition regions, and then perform the alpha-blending operation.

[48] In step 417, the portable terminal displays the composed image on the screen. The

portable terminal then ends the process.

[49] FIG. 5 is a flowchart illustrating a process of compositing images during a video call

in a portable terminal according to another embodiment of the present invention.

[50] Referring to FIG. 5, a video call is connected in step 501. In step 503, the portable

terminal displays a first image acquired from its own camera and a second image

received from a counterpart terminal of the video call.

[51] In step 505, the portable terminal determines whether an image composition event

occurs.

[52] If an image composition event occurs, the portable terminal proceeds to step 507. In

step 507, the portable terminal determines whether a composition region automatic

setting function is activated. The composition region automatic setting function may be

activated or deactivated by a user.

[53] If the composition region automatic setting function is deactivated, the portable

terminal proceeds to step 509, in which the portable terminal requests that the user

select composition regions. In step 511, the portable terminal recognizes a user input

and displays the selected compose region of the first image and the selected com

position region of the second image on the display. The portable terminal then

recognizes the composition region selected by the user, from a keystroke or a key

touch of the user.

[54] However, if the composition region automatic setting function is activated, the



portable terminal proceeds to step 519, in which the portable terminal recognizes the

first image and the second image and detects a candidate composition region of each

image. In step 521, the portable terminal displays the detected candidate composition

region on the screen. The portable terminal detects the candidate composition region of

each image by the known image recognition techniques such as a face detection

technique and an ROI analysis technique. If there is a plurality of candidate com

position regions in each image, the portable terminal displays only one candidate com

position region in a predetermined way, or displays all the candidate composition

regions and request that the user select one of the candidate composition regions.

[55] In step 513, the portable terminal determines the composition region of the first

image and the composition region of the second image. In step 515, the portable

terminal composes the composition region of the first image and the composition

region of the second image by an alpha-blending operation. The portable terminal

requests that the user select the first or second image to be the background image. If

the first image is a user image and the second image is a background image, the two

images are composed by covering the composition region of the first image with the

composition region of the second image. The two images are composed by the alpha-

blending operation, thereby maintaining the texture of the composition region of the

background image as if the user image were originally included in the background

image. Because data of the first image photographed by the portable terminal and data

of the second image photographed by the counterpart terminal may change due to a

movement of the terminal during the video call, the portable terminal tracks the

position of the composition region of each image frame input in real-time and compose

the images by using the tracked composition regions. Further, if the size of the com

position region of the background image is not equal to the size of the composition

region of the user image, the portable terminal scales the composition region of the

user image up or down to equalize the sizes of the two composition regions, and then

perform an alpha-blending operation.

[56] In step 517, the portable terminal displays the composed image on the screen and

transmits the composed image to the counterpart terminal. The portable terminal may

not transmit the composed image to the counterpart terminal according to another em

bodiment of the present invention.

[57] FIGS. 6A to 6C are diagrams illustrating a screen configuration for an image com

positing method in a portable terminal according to an embodiment of the present

invention. It is assumed that a portable terminal acquires two images and composes the

two images to create a composed image. As illustrated in FIG. 6A, a portable terminal

acquires a first image including a user image and a second image including images of

buildings. As illustrated in FIG. 6B, the portable terminal selects a region including the



user image in the first image as a compose region 601 and selects a billboard region of

the building in the second image as a second composition region 603. As illustrated in

FIG. 6C, the portable terminal synchronizes the billboard region of the second image

and the region including the user image. Accordingly, the portable terminal provides a

composed image as if the user was a advertising model for billboard. This operation

may also be applicable to the case in which the two images are a still image and a

video image. However, if at least one of the two images is a video image, it may be

necessary to track a changed portion of the composition region of the video image.

[58] FIGS. 7A to 7C are diagrams illustrating a screen configuration for an image com

positing method in a portable terminal according to another embodiment of the present

invention. It is assumed that a portable terminal acquires an image, another portable

terminal acquires two images, and the portable terminal composes the three images to

form a composed image. As illustrated in FIG. 7A, according to another embodiment

of the present invention, the first terminal acquires a first image including a user image

and the second terminal acquires a second image including a user image and a third

image including a natural scene image. As illustrated in FIG. 7B, after sending

acquired images to one another, the first terminal and the second terminal selects a

region including a user image in the first image as a compose region, selects a region

including a user image in the second image as a compose region, and selects a region

in the third region as a composition region. The compose region of each image may be

selected in the portable terminal and then transmitted to the counterpart terminal. In

formation about the composition region may also be transmitted to the counterpart

terminal, together with the image.

[59] As illustrated in FIG. 7C, the first terminal and the second terminal compose the

composition region of the third image and the composition regions of the first and

second images, thereby providing a composed image as if the user of the first terminal

and the user of the second terminal were photographed together with the natural scene

as the background. This operation may also be applicable to the case in which the three

images are a still image and a video image. However, if at least one of the three images

is a video image, it may be necessary to track a changed portion of the composition

region of the video image.

[60] Although a description has been given of the case where images are shared between

portable terminals during a video call and the shared images are composed together,

the image composition scheme may also be applicable to the case in which images are

shared between terminals that do not support a video call function. For example, if an

image is transmitted from a Television (TV), a Personal Computer (PC) or a video

player to a portable terminal through a wireless or wired channel, the portable terminal

may compose the image and an image photographed by its camera according to the



present invention.

[61] As described above, the present invention composes images in real-time, pho

tographed by the front camera and the rear camera of a portable terminal, thereby

acquiring a variety of composed images based on desired backgrounds of the user.

Further, the portable terminal receives an image photographed by another portable

terminal and composes the received image and an image photographed by the portable

terminal itself, thereby forming a composed image as if the user visited an area that

was not actually visited by the user, and forming a composed image as if the user of

the portable terminal was photographed together with the user of another portable

terminal. Moreover, the images are composed by an alpha-blending technique, thereby

creating a more realistic composed image.

[62] While the present invention has been shown and described with reference to certain

embodiments and drawings of the portable terminal, it will be understood by those

skilled in the art that various changes in form and details may be made therein without

departing from the spirit and scope of the invention as defined by the appended claims

and their equivalents.
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Claims
A method for compositing images in a portable terminal, the method

comprising:

acquiring a plurality of images;

determining a composition region of each of the plurality of images;

and

compositing the plurality of images by using the composition regions

of the plurality of images.

The method of claim 1, wherein the composition region of each of the

plurality of images is determined by receiving a user input.

The method of claim 2, wherein determining the composition region of

each of the images comprises:

detecting one or more candidate composition regions of each of the

plurality of images;

when one candidate composition region is detected in each of the

plurality of images, determining the detected candidate composition

region as the composition region; and

when a plurality of candidate composition regions are detected in each

of the plurality of images, selecting and determining one of the detected

candidate composition regions as the composition region in a prede

termined manner.

The method of claim 3, further comprising:

displaying the candidate composition regions, detected in each of the

plurality of images, on a screen;

requesting that a user select a displayed candidate composition region;

and

determining the selected candidate composition region as the com

position region.

The method of claim 4, wherein compositing the images by using the

composition regions of the plurality of images comprises compositing

the composition region of an image, which is to be used as a

background image, and the composition region of another image by an

alpha-blending technique.

The method of claim 1, further comprising:

performing a video call with a counterpart terminal, wherein the

plurality of images include an image received from the counterpart

terminal during the video call; and
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compositing the plurality of images in real-time during the video call

and displaying the composed image on a screen.

The method of claim 6, further comprising:

tracking a position of the composition region of each of the plurality of

images to compose the plurality of images during the video call.

An apparatus for compositing images in a portable terminal, the

apparatus comprising:

an image- acquiring unit for acquiring a plurality of images;

a composition region-determining unit for determining a composition

region of each of the plurality of images; and

an image-compositing unit for compositing the plurality of images by

using the composition regions of the images.

The apparatus of claim 8, wherein the composition region of each of

the plurality of images is determined by receiving a user input.

The apparatus of claim 9, wherein the composition region-determining

unit detects one or more candidate composition regions of each of the

plurality of images; when one candidate composition region is detected

in each of the plurality of images, determines the detected candidate

composition region as the composition region; and when a plurality of

candidate composition regions are detected in each of the plurality of

images, selects and determines one of the detected candidate com

position regions as the composition region in a predetermined way.

The apparatus of claim 10, wherein the composition region-determining

unit displays the candidate composition regions, detected in each of the

images, on a screen; requests that a user select a displayed candidate

composition region; and determines the selected candidate composition

region as the composition region.

The apparatus of claim 11, wherein the image-compositing unit

composes the composition region of the image, which is to be used as a

background image, and the composition region of the other image by

an alpha-blending technique.

The apparatus of claim 8, further comprising a communication module

for communicating signals for a video call with a counterpart terminal,

wherein the plurality of images include an image received from the

counterpart terminal during the video call.

The apparatus of claim 13, wherein the image-compositing unit

composes the plurality of images in real-time during the video call and

displays the composed image on a screen.



WO 2012/144732 PCT/KR2012/001544

[Claim 15] The apparatus of claim 14, wherein the image-compositing unit tracks a

position of the composition region of each of the plurality of images to

compose the images during the video call.
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