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(54) Image data processing method and electronic device supporting the same

(57) An electronic device processes image data us-
ing a plurality of image sensors and a control unit. The
control unit, in response to receiving image data from
one image sensor of the plurality of image sensors, es-
tablishes a single mode processing path for processing
the received image data using a first processor corre-
sponding to system processing unit via the single mode

processing path. The control unit, in response to receiv-
ing the image data from two or more sensors of the plu-
rality of image sensors, establishes a dual mode process-
ing path for processing the image data using a second
processor corresponding to a graphic processing unit,
and processing the image data via the dual mode
processing path.
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Description

BACKGROUND

1. Technical Field

[0001] A system concerns processing image data col-
lected by at least one image sensor.

2. Description of the Related Art

[0002] Electronic devices are continuously decreasing
in size and expanding in capabilities so as to be applica-
ble to many fields as well as everyday life. Known port-
able devices integrate different functions. Further, image
collection function-equipped portable electronic devices
are typically provided with an image sensor module.

SUMMARY

[0003] A system provides an improved user interface
and reduces power consumption in processing video da-
ta. An electronic device processes image data and com-
prises a plurality of image sensors and a control unit. The
control unit is configured to, in response to receiving im-
age data from one image sensor of the plurality of image
sensors, establish a single mode processing path for
processing the received image data using a first proces-
sor corresponding to system processing unit via the sin-
gle mode processing path. In response to receiving the
image data from two or more sensors of the plurality of
image sensors, the control unit establishes a dual mode
processing path for processing the image data using a
second processor corresponding to a graphic processing
unit, and to process the image data via the dual mode
processing path.
[0004] In a feature, the plurality of image sensors com-
prise a first image sensor of a front camera of the elec-
tronic device and a second image sensor of a rear camera
of the electronic device and the first image sensor ac-
quires an image with a high resolution relative to an image
acquired by the second image sensor. The control unit
may compensate for low resolution of acquired image
data in response to data indicating screen resolution of
a preview image. The control unit may comprise, a cam-
era driver receiving image data provided by one sensor
and at least one of, a composer which merges the re-
ceived image data provided by the camera driver with a
predetermined screen data component, a media record-
er for recording video based on the image data received
by the camera driver, a capture buffer for buffering cap-
tured data derived based on the image data, and a Joint
Photographic Expert Group (JPEG) encoder. Further,
the control unit may allocate a plurality of buffers for buff-
ering texture data for use with received image data. A
common buffer may buffer the image data obtained by
merging wherein the common buffer may store preview
data and video data and a buffer may buffer image effect

data to be applied in merging with the image data.
[0005] In another feature, the control unit initiates,
switching from a single mode using one image sensor to
a dual mode for processing image data from the plurality
of image sensors, buffering texture data for use with the
image data acquired using the plurality of image sensors
and outputting or storing merged image data derived us-
ing the texture data. The control unit also may initiate
switching between the dual mode and the single mode,
to maintain the texture and perform gradual presentation
processing.
[0006] In yet another feature, an image data process-
ing method comprises, in response to receiving image
data from one image sensor of a plurality of image sen-
sors, establishing a single mode processing path for
processing the received image data using a first proces-
sor corresponding to a system processing unit and
processing the received image data using the first proc-
essor using the single mode processing path. In re-
sponse to receiving the image data from two or more
sensors of the plurality of image sensors, the method
establishes a dual mode processing path for processing
the image data using a second processor corresponding
to a graphic processing unit and processing the image
data through the dual mode path.
[0007] In an additional feature, the method receives
image data provided by one sensor and at least one of,
merges the image data provided by the camera driver
with a predefined screen component, records video
based on the image data provided by a camera driver
and buffers data derived based on the image data. The
method may also buffer texture data corresponding to
the image data in response to detection of a request for
switching from the single mode to the dual mode and
output or store merged image and texture data and main-
tain the texture and perform gradual presentation
processing in response to switching between the dual
mode and the single mode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

FIG. 1 shows an electronic device including an image
sensor module according to invention principles;

FIG. 2 shows a part of the control unit of FIG. 1 for
controlling the operation of the image sensor accord-
ing to invention principles;

FIG. 3 shows a flowchart of an image data process-
ing method according to invention principles;

FIG. 4 shows a single mode data processing portion
of the control unit of the electronic device according
to invention principles;

FIG. 5 shows a dual mode data processing portion
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of the control unit of the electronic device according
to invention principles; and

FIG. 6 shows displayed images illustrating a camera
function-related screen interface provided by the
electronic device according to invention principles.

DETAILED DESCRIPTION

[0009] Exemplary embodiments of the system are de-
scribed with reference to the accompanying drawings.
Detailed description of well-known functions and struc-
tures incorporated herein may be omitted to avoid ob-
scuring the subject matter and omit superfluous descrip-
tion. In the drawings, certain elements may be exagger-
ated or omitted or schematically depicted for clarity of
the disclosure, and the actual sizes of the elements are
not reflected. Thus, the present disclosure is not limited
in the relative sizes of the elements and distances ther-
ebetween. The term "graphic data" as used herein com-
prises data that has an associated coding representation
that determines how to interpret a specific pattern of bits.
A "graphics Processing Unit" comprises a computer or
logic chip or portion of a chip that performs rapid math-
ematical calculations, primarily for the purpose of ren-
dering images, animations or video for a computer screen
display, for example, that takes on graphical calculations
and transformations and may reduce burden on a CPU,
for example.
[0010] FIG. 1 shows electronic device 100 including
an image sensor module and a communication unit 110,
an input unit 120, an audio processing unit 130, a display
unit 140, a storage unit 150, a control unit 160, and an
image sensor module 170. The image sensor module
170 includes a plurality of image sensors 171 and 172.
Although two image sensors 171 and 172 are depicted
in FIG. 1, the image sensor module 170 may include more
than two image sensors. In the case that the electronic
device 100 supports the camera function but not any
communication function, the communication unit 110
may be omitted. The control unit 160 includes an Appli-
cation Processor (AP) for controlling the camera function
and may include a plurality of processors such as a Cen-
tral Processing Unit (CPU) and a Graphic Processing
Unit (GPU) for processing graphic data. In FIG. 1, the
first and second processors 161 and 162 may be CPUs
for operating the electronic device 100 and are computing
system control units responsible for data operation and
comparison and interpreting and executing commands.
The third processor 163 is a graphic processing unit for
graphic data operation and comparison and interpreting
and executing commands exclusive of the CPU. The
CPU and GPU may be implemented as an integrated-
multicore (e.g. quad-core) package. The CPU and GPU
may be integrated into a System on Chip (SoC) and may
be in a multi-layer package and may be termed an Ap-
plication Processor (AP).
[0011] The electronic device 100 is provided with dif-

ferent hardware operation paths depending on whether
a single mode or dual mode is employed for processing
image data collected by at least one image sensors 171
and 172 of the image sensor module 170. The single
mode comprises operation to acquire an image using
one of the image sensors. The dual mode comprises op-
eration mode to acquire an image using multiple image
sensors. For example, the electronic device 100 is ca-
pable of performing direct image synthesis using one of
the first and second processors 161 and 162 excluding
the third processor as GPU in single mode operation with
one of the image sensors 171 and 172. In dual mode
operation, device 100 uses image sensors 171 and 172
for merging, outputting, and storing images using the
third GPU processor 163. Device 100 may process image
data using the first processor 161 in the single mode and
may process image data using the third GPU processor
163 in the dual mode.
[0012] The electronic device 100 in the single mode,
reduces electric current consumption by disabling the
GPU which consumes relatively large amount of electric
current and provides different user interfaces through im-
proved image processing performance of the image sen-
sor module 170 in the dual mode. The communication
unit 110 may establish a communication channel with a
base station or radio access point for supporting the com-
munication function of the electronic device. The com-
munication unit 110 may receive information from the
outside or transmit information stored or collected by the
electronic device 100 to the outside. The communication
unit 110 may include a short range communication mod-
ule for exchanging images with another electronic device
through a short range communication channel and may
establish a communication channel for transmitting still
or motion image data taken by the image sensor module
170 to another electronic device. The communication unit
110 may receive motion image data from another elec-
tronic device and store the received still/motion image
data in the storage unit 150 under the control of the control
unit 160. The data stored in the storage unit 150 may
include the images taken by a signal image sensor in the
single mode and/or the images taken by multiple image
sensors in the dual mode.
[0013] The input unit 120 generates different input sig-
nals necessary for control of the operation of the elec-
tronic device. The input unit 120 may be implemented
using at least one of a keyboard, keypad, and key buttons
compatible with the electronic device 100. Where display
unit 140 is implemented as a touchscreen, the input unit
120 may be provided in the form of a touch map presented
on the touchscreen and may generate a shutter key input
signal for controlling the operation of the image sensor
and image sensor configuration signal. The key input sig-
nals may be generated by means of the hardware key
arranged on a side of the electronic device 100 or a virtual
touch keypad or virtual touch map presented on the
touchscreen. The input unit 120 may generate an input
signal for selecting a single mode or dual mode in re-

3 4 



EP 2 778 898 A1

4

5

10

15

20

25

30

35

40

45

50

55

sponse to the user input.
[0014] Audio processing unit 130 may include a speak-
er for outputting different audio data configured in asso-
ciation with the operation of the electronic device 100,
decoded from the audio files stored in the storage unit
150, and received from the outside. The audio processing
unit 130 may support an audio data collection function.
For this purpose, the audio processing unit 130 may in-
clude a microphone (MIC). The audio data output by the
audio processing unit 130 may include different alarm
sounds and sound effects associated with the control of
the image sensor modules 170. For example, the audio
processing unit 130 may output an audio signal indicating
single mode configuration or dual mode configuration.
The audio data collected by the microphone (MIC) may
be concurrently used along with a captured motion im-
age. The microphone (MIC) may acquire a voice signal
for telephony communication.
[0015] The display unit 140 provides different screens
necessary for the operation of the electronic device. For
example, the display unit 140 displays an idle screen and
a menu screen and may provide a camera control screen,
camera operation screen, and camera configuration
screen. The display unit 140 may display a preview
screen, image capture screen, and image shooting
screen in the single mode. The display unit 140 may dis-
play the preview screen, image capture screen, and im-
age shooting screen in the dual mode. The storage unit
150 may store Operating System (OS) and different ap-
plications, data, and algorithms associated with the op-
erations of the electronic device. The storage unit 150
may store the image processing program for supporting
the camera control function and store the still and motion
image data captured by the image processing program
151.
[0016] The image processing program 151 may com-
prise different executable routines necessary for the
camera functions of the electronic device 100. For ex-
ample, the image processing program 151 may include
a preview output routine for displaying the data collected
and transferred by the image sensor module 170. The
preview output routine may include a single mode pre-
view support routing and a dual mode preview support
routine. The image processing program 151 also may
include a single mode capture support routine and a dual
mode capture support routine. The image processing
program 151 also may include a single mode motion im-
age processing routine and a dual mode motion image
processing routine. These routines control the operations
of the hardware components of the control unit 160 to
process the images.
[0017] The image sensor module 170 acquires still or
motion images. Image sensors 171 and 172 may include
a lens, a diaphragm, a diaphragm driver and a lens ad-
juster for taking a picture. The image sensors 171 and
172 include a plurality of photo sensors arranged in the
form of a matrix to collect an optical image through the
lens. The image sensors 171 and 172 transfer the optical

image to a memory device of the camera. The camera
memory device stores an optimal image formed by the
photo sensors digitally and includes a plurality of address
lines for reading the information stored at respective po-
sitions. The first image sensor 171 may be arranged at
the front of the electronic device 100 for use in video
communication and may be implemented to acquire an
image with relatively low resolution as compared to the
second image sensor 172. The second image sensor
172 may be arranged at the rear of the electronic device
100 to take an image and may be implemented to take
the image with relatively high resolution compared with
the first image sensor 171. The first and second image
sensors 171 and 172 may be activated concurrently. The
images taken by the first and second image sensors 171
and 172 may be output on the screen of the display unit
140 concurrently or independently.
[0018] FIG. 2 shows a portion of the control unit 160
of FIG. 1 for controlling the operation of the image sensor.
Control unit 160 includes a camera application 80, a cam-
era driver 10, a camera framework 20, a dual camera
framework 30, an OpenGL 40 including GPU 41, a sur-
face texture buffer 51, a hardware composer 52, a media
surface texture buffer 61, a media recorder 62, a capture
buffer 71, a JPEG encoder 21, and a hardware encoder
63. The control unit 160 includes the CPU 42 connected
to the camera framework 20. The CPU 42 may include
at least one of the first and second processors 161 and
162 as described with reference to FIG. 1. The CPU 42
may be provided with a surface texture buffer 51, a media
surface texture buffer 61, and a capture buffer 71 in the
single mode. The CPU 42 may transfer the data to the
composer 52 and media recorder 62 without buffering in
the buffers. That is, the CPU 42 may transfer the preview
data to the composure 52 in a preview mode in the single
mode. The CPU 42 may transfer the video data to the
media recorder 62 directly in a video mode in the single
mode.
[0019] If an input signal is generated for calling a cam-
era function in response to the user request or according
to the predetermined configuration, the camera applica-
tion 80 is loaded into the control unit 160. Camera appli-
cation 80 may be arranged within the application layer
as illustrated and provides menus allowing for selecting
one of the single and dual operation modes as well as
configuring image sensors 171 and 172, controlling
whether to store a captured image, and presenting a shut-
ter input virtual key. If a menu selection signal is input by
means of the input unit 120 or input function-enabled
display unit 140, the camera application 80 may transfer
the input signal to the native layer. For example, the cam-
era application 80 may detect the input signal for calling
a single mode or dual mode preview function, capture
function, and motion image shooting function and trans-
fer the signal to the camera framework 20.
[0020] In an embodiment, first image sensor 171 is the
front camera and the second image sensor 172 is the
rear camera. Camera application 80 may store and man-
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age the status information concerning the front preview
data and front video data input through the front camera
171 and the rear preview data, real video data, and rear
capture data input through the rear camera 172. Partic-
ularly, the camera application 80 may store and manage
the position and size information of the front and rear
preview data on the screen of the display unit 140 and
the position and size information of the front and rear
video data on the screen of the display unit 140.
[0021] The front preview data is the preview data input
through the front camera 171, and the rear preview data
is the preview data input through the rear camera 172.
The front video data is the motion image data collected
by the front camera 171, and the rear video data is the
motion image data collected by the rear camera 172. The
rear camera captured data may be still image data. The
frame data or video data may have relatively low resolu-
tion compared to the captured data. The front and rear
video data may be configured to have different resolution
in response to user command. The camera application
80 manages, plays and stores the data in response to
the information concerning the data.
[0022] The camera driver 10 receives an image from
the image sensor module 170 and transfers the image
to the camera framework 20 under the control of the cam-
era frame work 20. The camera driver 10 may discrimi-
nate between signals of the image sensors and send
selected signals to the camera framework 20. The cam-
era driver 10 may deliver the front preview and video data
input from the front camera 171 and rear preview, video,
and capture data input from the rear camera 172 to the
camera framework 20. The camera framework 20 re-
ceives the front and rear image data from the camera
driver 10 and sends the image data to the dual camera
framework 30 selectively. Camera framework 20 may de-
liver the front preview and video data input from the front
camera 171 and the rear preview, video, and capture
data input from the rear camera 172 to the dual camera
frame work 30. Camera frame work 20 may process the
data provided by one of the front and rear cameras 172
directly without delivering it to the dual camera framework
30.
[0023] The dual camera framework 30 may transfer
the data of the front and rear cameras 171 and 172 from
the camera framework 20 to the GPU 41 of the OpenGL
40 and may transfer an effect image or effect image mask
to the GPU 41 of the OpenGL 40. The dual camera frame-
work 30 may prepare the images for the first and second
image sensors 171 and 172 and apply the effect or mask
images to the corresponding image data. For example,
when merging the second image data obtained by the
second image sensor 172 with the first image data ob-
tained by the first image sensor 171, the dual camera
framework 30 may apply the effect image to the synthesis
area to generate a more natural image or to provide a
predetermined pattern. The dual camera framework 30
may provide an effect image selection menu enabling
selection of one of a plurality of effect images. For exam-

ple, the dual camera framework 30 may request the dis-
play unit 140 to display at least one icon representing an
effect image through the camera application 80. The icon
may be a thumbnail image of the effect image or the icon
may be provided in the form of a flower symbol icon, a
shadow symbol icon, a blur symbol icon, and a color sym-
bol icon facilitating user intuitive awareness of an effect
to be applied. The OpenGL 40 may be a standard inter-
face for controlling the GPU 41 or may be embodied with-
in an interface comprising different APIs for controlling
the GPU 41.
[0024] The OpenGL 40 may allocate a plurality of buff-
ers for dual preview mode in applying dual images and
may write the preview images of the front and rear cam-
eras 171 and 172 into the respective buffers for output
to the display unit 140. The OpenGL 40 may allocate a
plurality of buffers that differ in size for dual capture mode
in applying the dual images. OpenGL 40 may allocate a
relatively large buffer for writing the capture data from
the rear camera 172 and a relatively small buffer for writ-
ing the capture data from the front camera 171 and may
write the front and rear capture data into a common buffer
and output and store the data based thereon. The GPU
41 processes data in the dual mode under the control of
the Open GL 40 and may merge the data from the front
and rear carriers 171 and 172 and apply an effect image.
The surface texture buffer 51 outputs a preview image
and may allocate multiple surface texture buffers in the
dual mode. Two surface texture buffers 51 may be allo-
cated in the dual mode for the two image sensors 171
and 172.
[0025] The composer 52 may merge the preview data
and a predefined User Interface (UI) layer of the display
unit 140 into a preview image for presentation on the
display unit 140. The composer 52 may also merge the
preview image provided by the camera driver 10 with the
UI and output the merged preview image to the display
unit under the control of the camera framework 20 in the
single mode. The composer 52 may merge the preview
data written in the plural surface texture buffers 51 with
the UI layer to generate the preview image to the display
unit 140. The media surface texture buffer 61 outputs the
preview image in the dual mode and buffers the video
data provided by the image sensors 171 and 172 com-
prising data derived from respective front and rear cam-
eras. The media surface texture buffer also may include
a common buffer for writing both the front and rear video
data and in the dual video data processing mode, the
media surface texture buffer may be used as the common
buffer for processing the preview data and video data.
The OpenGL 40 may control common storage of the front
and rear video data in the media surface texture buffer
enabling composer 52 and the media recorder 62 to con-
currently access the data written in the media surface
texture buffer. Further, the preview data may be concur-
rently stored in the media surface texture buffer and used.
[0026] The media recorder 62 may transfer the video
data provided by the camera driver 10 to the hardware
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encoder 63 directly under the control of the camera
framework 20 in the single mode by transfer of the video
data written in the media surface texture buffer to the
hardware encoder 63. Also, the media recorder 62 may
transfer the video data obtained by merging the front and
rear video data written in the common buffer to the hard-
ware encoder 63. The capture buffer 71 supports the
capture function and where front camera 171 does not
support image capture, the capture buffer is allocated for
the rear camera 172. Since the rear camera 172 has
relatively high pixel image data resolution, the capture
buffer 71 is allocated to have a size large enough to buffer
the corresponding capture data. The capture buffer 71
may buffer the capture data provided by the camera driv-
er 10 directly without passing through the OpenGL 40
and GPU 41 in the single mode and may transfer buffered
capture data to the JPEG encoder 21 under the control
of the camera framework 20.
[0027] In the dual mode, the capture buffer 71 may
buffer the capture data of the front and rear cameras 171
and 172 and may store the capture data in different for-
mats in response to user input or predetermined config-
uration data. Buffer 71 buffers rear capture data where
electronic device 100 supports just rear capture mode.
Where device 100 supports both the front and rear cap-
ture modes concurrently, the capture buffer 71 may buffer
the front or rear capture data or the merged front and
rear capture data. In storing merged capture data, the
full screen capture data stored in the capture buffer 71
may be adjusted in size to be fit rear capture data size.
For example, rear preview data is displayed at the reso-
lution of 2M pixels on the screen of the display unit 140
where the rear capture data stored has a resolution of
13M pixels while the front capture data has the resolution
of 2M pixels. Since there is significant difference in pixel
resolution between the requested capture image and the
image to be stored, the electronic device 100 may per-
form pixel expansion on the full screen capture data to
match the preview image. Device 100 may limit pixel ex-
pansion in full screen capture to avoid over-pixel expan-
sion. The pixel expansion limit may be determined differ-
ently depending on the number of pixels of the preview
image of the electronic device. The JPEG encoder 21
encodes the capture data written in the capture buffer 71
and may store the encoded capture data in the storage
unit 150. The hardware encoder 63 encodes the video
data provided by the media recorder 62 and may also
store the encoded video data in the storage unit 150.
[0028] FIG. 3 shows a flowchart of an image data
processing method. FIG. 4 shows a single mode data
processing portion of the control unit of the electronic
device. FIG. 5 shows a dual mode data processing por-
tion of the control unit of the electronic device. Referring
to FIG. 3, control unit 160 is in a function standby state
at operation 301 where at least one of the different func-
tions is executed before the activation of the camera func-
tion. For example, the function standby state may be a
pre-power-on state or boot-up state subsequent to pow-

er-on. The function standby state may be a file playback
state or a file search function standby state. The control
unit 160 monitors and detects an event and, if an event
is detected, determines whether the event is an image
sensor module activation event at operation 303. If the
event is not the image sensor module activation event,
the control unit performs a function corresponding to the
detected event at operation 305. For example, the control
unit 160 may execute a communication function or an
image gallery application according to the type of the
event.
[0029] If the image sensor module activation event is
detected at operation 303, the control unit 160 deter-
mines whether a single mode configuration signal is de-
tected at operation 307. If the signal mode configuration
signal is detected, the control unit 160 performs non-GPU
image processing at operation 309. The control unit 160
activates one of the first and second image sensors 171
and 172 according to the single mode configuration and
executes a function for a corresponding activated image
sensor. For example, the control unit 160 may control
execution of video communication using the first image
sensor 171 corresponding to the front camera. Control
unit 160 initiates processing the image data obtained by
the first image sensor to generate output data for display
on unit 140 without GPU processing. The control unit 160
initiates processing of a subject image acquired using
second image sensor 172 for use in the preview mode,
capture mode, or video mode for output via display unit
140 and/or stored in the storage unit 150 without GPU
processing.
[0030] If no single mode configuration signal is detect-
ed, the control unit 160 determines whether a dual mode
configuration signal is detected at operation 311. If a dual
mode configuration signal is detected, the control unit
160 performs GPU-based image processing at operation
313. For example, the control unit 160 may process the
data provided by the first and second image sensors 171
and 172 to be output through the display unit 140 or stored
as video data or merged. If the image sensor module is
not in the dual mode, the control unit 160 determines
whether a device turn-off signal is detected at operation
321. If there is no device turn-off signal, the control unit
160 returns the procedure to operation 301. Subsequent
to operation 309 or 313, the control unit 160 may output
the processed image at operation 315. The processed
image may be output to at least one of the display unit
140 and the storage unit 150. Control unit 160 determines
whether a mode switching signal is detected at operation
317. If no mode switching signal is detected, the control
unit 160 returns the procedure to operation 303. Other-
wise if the mode switching signal is detected, the control
unit 160 processes a texture at operation 319. Control
unit 160 controls buffering of the currently acquired data
in the single mode or initiates output of the buffered data
to the display unit 140. The control unit 160 may control
application of a visual effect to the data output by the
display unit 140 for the mode switching duration such as
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application of a gradual transparency effect, gradual
opacity effect, dimming effect, and fadeout effect. The
control unit 160 also may control buffering of the data
acquired or collected in a mode-switching process for
used in a fade-in effect. In this way, the electronic device
100 removes a blinking effect occurring in the mode-
switching process.
[0031] FIG. 4 shows hardware operation in single
mode image data processing. The data from the camera
framework 20 may be transferred to the composer 52,
media recorder 62, and capture buffer 71 through the
CPU processor described above with reference to FIG.
2. In the following description, the description is directed
to the single mode operation with the exception of the
configuration of the CPU process. Control unit 160 acti-
vates the camera function in response to a user request
and the camera application may operate in the applica-
tion layer. The control unit 160 may control the camera
function to operate in a selected operation mode, e.g.
single mode or dual mode, in response to input via input
unit 120 or predetermined configuration data. If the signal
mode is selected or if a signal mode configuration signal
is input, the control unit 160 may receive the image data
from one of the image sensors of the image sensor mod-
ule 170. The image data is input by the second image
sensor 172 of the image sensor module 170, for example,
but similar operation occurs when the image data is re-
ceived from the first image sensor.
[0032] The camera driver 10 may receive Bayer type
image data or YUV type image data converted from the
Bayer type image data provided by the second image
sensor 172. A Bayer filter mosaic is a color filter array
(CFA) for arranging RGB color filters on a square grid of
photosensors. It is a particular arrangement of color filters
used in most single-chip digital image sensors in digital
cameras, camcorders, and scanners to create a color
image. The filter pattern is 50% green, 25% red and 25%
blue. The camera driver 10 may send the received image
data to the camera framework 20. In the single mode
configuration, the camera framework 20 may be config-
ured to receive the image data from the composer 52,
the media recorder 62, or the capture buffer 71. The cam-
era driver 10 may send the camera framework 20 an
image data pointer instead of the actual image data so
as to skip the memory copy process (zero copy). Mean-
while, the camera driver 10 may send the composer 52
the preview image selected from the images provided by
the second image sensor 172 in the single mode. Where
a video mode is requested for recording motion image
data, the camera driver 10 sends the video data to the
media recorder 62. If a request for storing the captured
data is received, the camera driver 10 sends the video
data to the capture buffer 71 and the image data written
in the capture buffer 71 is transferred to the JPEG en-
coder 21.
[0033] The image data processing system may estab-
lish a single mode path without dual camera framework
30, graphic processing unit (GPU) 41, and corresponding

buffers in the single mode to support the preview mode,
video mode, and capture mode. The image data process-
ing system advantageously minimizes the electric cur-
rent consumption of the GPU 41 by disabling the opera-
tion of the GPU for processing image data in the single
mode.
[0034] FIG. 5 is a diagram illustrating the hardware op-
eration in the dual mode image data processing proce-
dure. Referring to FIG. 5, the control unit 160 activates
the camera function in response to a user command us-
ing a camera application that operates in the application
layer regardless of the operation mode, i.e. single or dual
mode. The control unit 160 may control the camera func-
tion to operate in a certain operation mode, e.g. single
mode or dual mode, in response to an input command
via input unit 120 or predetermined configuration data.
The control unit 160 may receive the image data from
the image sensors 171 and 172 of the image sensor mod-
ule 170. Device 100 may support image synthesis and
processing where the image sensor module 170 includes
more than two image sensors. The camera driver of the
control unit 160 may send the video data provided by the
first and second image sensors 171 and 172 to the cam-
era framework 20. The camera framework 20 may send
the image data received for the dual mode operation to
the dual camera framework 30. The dual camera frame-
work 30 may allocate a buffer to buffer the received image
data and for applying an image effect. The image effect
application may be performed as default or in response
to a user request and be provided in different forms such
as of, cubic, heart, and postcard in size and position.
[0035] The dual camera framework 30 may send the
video data to the OpenGL 40 in response to a function
to be executed currently in the dual mode. The dual cam-
era framework 30 may send the preview data of the first
and second image sensors 171 and 172 to the OpenGL
40 in the dual preview mode. In order to process the
preview data, the OpenGL 40 may initiate writing the pre-
view data from the first and second image sensors 171
and 172 into the respective surface texture buffers 51.
The preview data written in the surface texture buffer 51
may be merged with UI layer elements by the composer
52 for output via display unit 140. The dual camera frame-
work 30 may send the video data provided by the first
and second image sensors 171 and 172 to the OpenGL
40 in the dual video mode and the OpenGL 40 may merge
the video data from the dual camera framework 30 and
write the merged video data into the common buffer. The
system advantageously prevents redundant processing
of the preview data and video data by transferring the
video data written in the common buffer to the composer
52 and the media recorder 62. Further, if the video data
of the first image sensor 171 and the video data of the
second image sensor 172 are different in resolution, the
GPU 41 of the OpenGL 40 may perform synthesis to
compensate for resolution difference. For example, the
OpenGL may perform buffer allocation and image syn-
thesis based on a resolution of the high resolution image,
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i.e. resolution of the second image sensor 172.
[0036] In an image data capture mode, the control unit
160 establishes a specific processing path according to
predetermined configuration data or in response to a user
request. For example, the electronic device 100 may sup-
port at least one of a dual capture mode, a first image
sensor-based single capture mode, and a second image
sensor-based single capture mode. In the case that the
dual capture mode is supported, the control unit 160
merges the capture data from the first and second image
sensors 171 and 172 into a merged capture data which
is encoded and stored. The control unit 160 may generate
the merged capture data by processing the low resolution
captured data based on the aspect ratio of the display
unit 140 in response to data indicating the resolution of
the high resolution capture data. The control unit 160
may normalize the preview data size of data from the first
image sensor 171 to the preview data size of the second
image sensor 172 for the dual preview mode-based im-
ages displayed by the display unit 140. Alternatively, unit
160 may normalize image sensor data with a weighting
value in the range from 0 to 1 relative to data from the
other sensor in merging sensor data. Unit 160 may re-
strict the size adjustment to prevent the captured image
of the first image sensor 171 from being natural where
an unnaturalness level may be calculated in experimental
and statistical manner. The calculated value may be ad-
justed for individual electronic devices in response to dif-
ference in resolution between the first and second image
sensors 171 and 172. Device 100 establishes a dual
mode processing path including the graphic processor
to merge image data from a plurality of image data sen-
sors.
[0037] FIG. 6 illustrates displayed images comprising
a camera function-related screen interface provided by
the electronic device 100. Device 100 may support at
least one of the first image sensor-based single mode as
shown in the exemplary screen display 600, a first and
second image sensors-based dual mode as shown in the
exemplary screen display 603, an effect image applica-
tion and position change dual mode as shown in the ex-
emplary screen display 604, and a second image sensor-
based signal mode. The electronic device 100 may
switch among the operation modes. Although the effect
images 603 are presented in the exemplary screen dis-
play 604, the effect images 603 may be provided in other
screen images. Although the images 601 and 602 pro-
vided by the image sensors are presented on a main
screen and a pip (picture-in-picture) window respectively
in the dual mode, the display unit 140 of the electronic
device 100 may split the screen by drawing a horizontal
or vertical center line to display the images 601 and 602
provided by the image sensors respectively, for example.
The PIP window may be configured to have a predeter-
mined area so as not to hide a face in the main image.
[0038] In the single mode, the electronic device 100
may overlay a preview image on the UI layer without use
of the graphic processor (GPU) and activate the com-

poser 52. The electronic device 100 may use an image
texture for supporting the first and second image sensors
171 and 172 based on the graphic processor in the dual
mode and may allocate a buffer to use the image texture.
The electronic device may merge the image data provid-
ed by the first and second image sensors 171 and 172
through the operation of the GPU 41 and store at least
one effect image 603 in the buffer in response to a user
or system command. The texture written in the buffer
may be transferred to the display unit buffer for use in
preview and is provided to the JPEG encoder to support
seamless capture function in a dual preview mode.
[0039] In an embodiment, when switching from the sin-
gle mode to the dual mode, the electronic device may
secure the texture for the image data of the first and sec-
ond image sensors 171 and 172. The electronic device
100 may switch the background and PIP window seam-
lessly through texture transfer without generation of extra
texture by switching to a predetermined texture in the
dual preview mode or the dual video mode. The electronic
device 100 may support seamless switching between dif-
ferent modes through GPU-based operation and record-
ing while switching between the background and PIP win-
dow. The electronic device may generate the PIP texture
corresponding to the image of the first image sensor in
advance in an inactive state such as a second image
sensor, single mode such that the PIP texture is applied
to a single mode screen in response to voice recognition,
UI touch, or physical key input, for example.
[0040] In an embodiment, the electronic device 100
may generate the masks corresponding to a plurality of
effect images 603 as respective textures. This texture
management method reduces delay in switching be-
tween the effect images 603. The PIP window may be
on/off freely in the dual video mode. The electronic device
100 may determine the position of the PIP window to
which the effect image 603 is applied in response to a
predetermined rule. For example, if an input signal trig-
gering applying the effect image 603 is detected in the
dual mode, the PIP window to which the effect image 603
is applied is output at a position determined as default.
If the position of the PIP window to which the effect image
603 is applied is changed, the PIP window may be dis-
played at the position designated as default. The elec-
tronic device 100 may apply the effect image 603 de-
pending on the position of the PIP window. For this pur-
pose, the camera application 80 may manage the posi-
tion value of the PIP window and effect image application
status. In response to a new effect image being request-
ed, the new effect image 603 may be applied in the po-
sition of the previous PIP window. Device 100 generates
textures corresponding to the image data provided by
the image sensors and merges the images and applies
effect images based on the texture. The electronic device
100 may change the size and position of the PIP window
according to user request and may limit the range of the
size of the effect image 603 so as not to go out the screen.
[0041] The electronic device 100 may further include
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different function modules. For example, the electronic
device may further include a short range communication
module, a data communication interface for wireless or
wired communication of the electronic device, an Internet
communication module for connection to the Internet
Protocol (IP) network, and digital broadcast module for
receiving and playing the digital broadcast signals. The
electronic device 100 may include cellular communica-
tion terminals operating based on different communica-
tion protocols, a Portable Multimedia Player (PMP), dig-
ital broadcast player, Personal Digital Assistant (PDA),
music player (e.g. MP3 player), portable game console,
smartphone, laptop computer, hand-held computer, and
equivalents performing communication and multimedia
processing.
[0042] The image data processing system advanta-
geously reduces image data processing load and elec-
trical power consumption and provides a user friendly
interface. Although preferred embodiments of the disclo-
sure have been described using specific terms, those
skilled in the art understand that different modifications
and changes can be made without departing from the
broader spirit and scope of the system. The above-de-
scribed embodiments can be implemented in hardware,
firmware or via the execution of software or computer
code that can be stored in a recording medium such as
a CD ROM, a Digital Versatile Disc (DVD), a magnetic
tape, a RAM, a floppy disk, a hard disk, or a magneto-
optical disk or computer code downloaded over a network
originally stored on a remote recording medium or a non-
transitory machine readable medium and to be stored on
a local recording medium, so that the methods described
herein can be rendered via such software that is stored
on the recording medium using a general purpose com-
puter, or a special processor or in programmable or ded-
icated hardware, such as an ASIC or FPGA. As would
be understood in the art, the computer, the processor,
microprocessor controller or the programmable hard-
ware include memory components, e.g., RAM, ROM,
Flash, etc. that may store or receive software or computer
code that when accessed and executed by the computer,
processor or hardware implement the processing meth-
ods described herein. In addition, it would be recognized
that when a general purpose computer accesses code
for implementing the processing shown herein, the exe-
cution of the code transforms the general purpose com-
puter into a special purpose computer for executing the
processing shown herein. The functions and process
steps herein may be performed automatically or wholly
or partially in response to user command. An activity (in-
cluding a step) performed automatically is performed in
response to executable instruction or device operation
without user direct initiation of the activity. No claim ele-
ment herein is to be construed under the provisions of
35 U.S.C. 112, sixth paragraph, unless the element is
expressly recited using the phrase "means for."

Claims

1. An electronic device for processing image data, the
electronic device comprising:

a plurality of image sensors; and
a control unit configured to,

in response to receiving image data from
one image sensor of the plurality of image
sensors, establish a single mode process-
ing path for processing the received image
data using a first processor corresponding
to system processing unit via the single
mode processing path; and
in response to receiving the image data from
two or more sensors of the plurality of image
sensors, establish a dual mode processing
path for processing the image data using a
second processor corresponding to a
graphic processing unit, and to process the
image data via the dual mode processing
path.

2. The electronic device of claim 1, wherein the control
unit comprises:

a camera driver for receiving image data provid-
ed by one sensor; and
at least one of,
a composer for merging the received image data
provided by the camera driver with a predeter-
mined screen data component,
a media recorder for recording video based on
the image data received by the camera driver,
a capture buffer for buffering captured data de-
rived based on the image data, and
a Joint Photographic Expert Group (JPEG) en-
coder.

3. The electronic device of claim 1, wherein the control
unit is configured to allocate a plurality of buffers for
buffering texture data for use with received image
data.

4. The electronic device of claim 1, further comprising
a common buffer for buffering image data obtained
by merging wherein the common buffer is configured
to store preview data and video data.

5. The electronic device of claim 1, further comprising
a buffer for buffering image effect data to be applied
in merging with the image data.

6. The electronic device of claim 1, wherein the control
unit is configured to initiate:

switching from a single mode using one image
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sensor to a dual mode for processing image data
from the plurality of image sensors,
buffering texture data for use with the image data
acquired using the plurality of image sensors,
and
outputting or storing merged image data derived
using the texture data.

7. The electronic device of claim 6, wherein the control
unit is configured to initiate switching between the
dual mode and the single mode, to maintain the tex-
ture and perform gradual presentation processing.

8. An image data processing method comprising:

in response to receiving image data from one
image sensor of a plurality of image sensors,
establishing a single mode processing path for
processing the received image data using a first
processor corresponding to a system process-
ing unit and processing the received image data
using the first processor using the single mode
processing path; and
in response to receiving the image data from two
or more sensors of the plurality of image sen-
sors, establishing a dual mode processing path
for processing the image data using a second
processor corresponding to a graphic process-
ing unit and processing the image data through
the dual mode processing path.

9. The method of claim 8, further comprising:

receiving image data provided by one sensor;
and
at least one of:

merging the image data provided by a cam-
era driver with a predefined screen compo-
nent,
recording video based on the image data
provided by the camera driver, and
buffering data derived based on the image
data.

10. The method of claim 8, further comprising allocating
a plurality of buffers for buffering texture data for use
with received image data.

11. The method of claim 8, further comprising:

buffering merged image data using a common
buffer; and
using the image data buffered in the common
buffer as preview data and video data.

12. The method of claim 8, further comprising buffering
image effect data to be applied in merging with the

image data.

13. The method of claim 8, further comprising:

buffering texture data corresponding to the im-
age data in response to detection of a request
for switching from the single mode to the dual
mode; and
outputting or storing merged image and texture
data.

14. The method of claim 13, further comprising main-
taining the texture and performing gradual presen-
tation processing in response to switching between
the dual mode and the single mode.

15. A computer program product comprising a program
configured to cause an electronic device to perform
the method according to claim 8 when the program
is executed on the electronic device.
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