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(54) IMAGE PROCESSING METHOD AND APPARATUS, AND ELECTRONIC DEVICE

(57) The present disclosure provides an image
processing method, an image processing apparatus and
an electronic device. The method includes: controlling
the image sensor to output a color-block image; deter-
mining a predetermined area on the color-block image
according to a user input; converting a first part of the
color-block image inside the predetermined area into a
first simulation image using a first interpolation algorithm;

converting a second part of the color-block image outside
the predetermined area into a second simulation image
using a second interpolation algorithm, in which, a com-
plexity of the second interpolation algorithm is less than
that of the first interpolation algorithm; and merging the
first simulation image and the second simulation image
to generate a simulation image corresponding to the
color-block image.
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Description

FIELD

[0001] The present disclosure relates to the imaging
technology field, and more particularly to an image
processing method, an image processing apparatus and
an electronic device.

BACKGROUND

[0002] When an image is processed using a conven-
tional image processing method, either the obtained im-
age has a low resolution, or it takes a long time and too
much resource to obtain an image with high resolution,
both of which are inconvenient for users.

DISCLOSURE

[0003] The present disclosure aims to solve at least
one of existing problems in the related art to at least ex-
tent. Accordingly, the present disclosure provides an im-
age processing method, an image processing apparatus
and an electronic device.
[0004] Embodiments of the present disclosure provide
an image processing method. The image processing
method is applied in an electronic device. The electronic
device includes an imaging apparatus including an image
sensor. The image sensor includes an array of photo-
sensitive pixel units and an array of filter units arranged
on the array of photosensitive pixel units. Each filter unit
corresponds to one photosensitive pixel unit, and each
photosensitive pixel unit includes a plurality of photosen-
sitive pixels. The image processing method includes:
controlling the image sensor to output a color-block im-
age, in which, the color-block image includes image pixel
units arranged in a preset array, each image pixel unit
includes a plurality of original pixels, and each photosen-
sitive pixel corresponds to one original pixel; determining
a predetermined area on the color-block image according
to a user input; converting a first part of the color-block
image into a first simulation image using a first interpo-
lation algorithm, in which, the first part of the color-block
image is in the predetermined area, the first simulation
image includes first simulation pixels arranged in a preset
array, and each photosensitive pixel corresponds to one
first simulation pixel; converting a second part of the
color-block image into a second simulation image using
a second interpolation algorithm, in which, a complexity
of the second interpolation algorithm is less than that of
the first interpolation algorithm, the second part of the
color-block image is outside the predetermined area, the
second simulation image includes second simulation pix-
els arranged in a preset array, and each photosensitive
pixel corresponds to one second simulation pixel; and
merging the first simulation image and the second sim-
ulation image to generate a simulation image corre-
sponding to the color-block image.

[0005] Embodiments of the present disclosure further
provide an image processing apparatus. The image
processing apparatus is applied in an electronic device.
The electronic device includes an imaging apparatus in-
cluding an image sensor. The image sensor includes an
array of photosensitive pixel units and an array of filter
units arranged on the array of photosensitive pixel units.
Each filter unit corresponds to one photosensitive pixel
unit, and each photosensitive pixel unit includes a plu-
rality of photosensitive pixels. The image processing ap-
paratus includes a control module, a determining module,
a first converting module, a second converting module
and a merging module. The control module is configured
to control the image sensor to output a color-block image.
The color-block image includes image pixel units ar-
ranged in a preset array. Each image pixel unit includes
a plurality of original pixels, and each photosensitive pixel
corresponds to one original pixel. The determining mod-
ule is configured to determine a predetermined area on
the color-block image according to a user input. The first
converting module is configured to convert a first part of
the color-block image into a first simulation image using
a first interpolation algorithm. The first part of the color-
block image is in the predetermined area. The first sim-
ulation image includes first simulation pixels arranged in
a preset array, and each photosensitive pixel corre-
sponds to one first simulation pixel. The second convert-
ing module is configured to convert a second part of the
color-block image into a second simulation image using
a second interpolation algorithm. The second part of the
color-block image is outside the predetermined area. A
complexity of the second interpolation algorithm is less
than that of the first interpolation algorithm. The second
simulation image includes second simulation pixels ar-
ranged in a preset array, and each photosensitive pixel
corresponds to one second simulation pixel. The merging
module is configured to the first simulation image and
the second simulation image to generate a simulation
image corresponding to the color-block image.
[0006] Embodiments of the present disclosure provide
an electronic device. The electronic device includes a
housing, a processor, a memory, a circuit board, a power
supply circuit, an imaging apparatus and an input com-
ponent. The circuit board is enclosed by the housing. The
processor and the memory are positioned on the circuit
board. The power supply circuit is configured to provide
power for respective circuits or components of the elec-
tronic device. The input component is configured to re-
ceive a user input. The imaging apparatus includes an
image sensor. The image sensor includes an array of
photosensitive pixel units and an array of filter units ar-
ranged on the array of photosensitive pixel units. Each
filter unit corresponds to one photosensitive pixel unit,
and each photosensitive pixel unit includes a plurality of
photosensitive pixels. The memory is configured to store
executable program codes. The processor is configured
to run a program corresponding to the executable pro-
gram codes by reading the executable program codes
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stored in the memory, to perform the image processing
method according to embodiments of the present disclo-
sure.
[0007] Additional aspects and advantages of embodi-
ments of present disclosure will be given in part in the
following descriptions, become apparent in part from the
following descriptions, or be learned from the practice of
the embodiments of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] These and other aspects and advantages of
embodiments of the present disclosure will become ap-
parent and more readily appreciated from the following
descriptions made with reference to the drawings.

Fig. 1 is a flow chart of an image processing method
according to an embodiment of the present disclo-
sure.
Fig. 2 is a block diagram of an image sensor accord-
ing to an embodiment of the present disclosure.
Fig. 3 is a schematic diagram of an image sensor
according to an embodiment of the present disclo-
sure.
Fig. 4 is a schematic diagram illustrating a circuit of
an image sensor according to an embodiment of the
present disclosure.
Fig. 5 is a schematic diagram of an array of filter units
according to an embodiment of the present disclo-
sure.
Fig. 6 is a schematic diagram of a merged image
according to an embodiment of the present disclo-
sure.
Fig. 7 is a schematic diagram of a color-block image
according to an embodiment of the present disclo-
sure.
Fig. 8 is a flow chart illustrating a process of convert-
ing a first part of a color-block image into a first sim-
ulation image according to an embodiment of the
present disclosure.
Fig. 9 is a schematic diagram illustrating a process
of converting a first part of a color-block image into
a first simulation image according to an embodiment
of the present disclosure.
Fig. 10 is a flow chart illustrating a process of deter-
mining a pixel value of a first simulation pixel accord-
ing to a pixel value of an association pixel according
to an embodiment of the present disclosure.
Fig. 11 is a flow chart illustrating a process of con-
verting a second part of a color-block image into a
second simulation image according to an embodi-
ment of the present disclosure.
Fig. 12 is a schematic diagram illustrating converting
a second part of a color-block image into a second
simulation image according to an embodiment of the
present disclosure.
Fig. 13 is a flow chart illustrating determining a pre-
determined area according to an embodiment of the

present disclosure.
Fig. 14 is a flow chart illustrating determining a pre-
determined area according to an embodiment of the
present disclosure.
Fig. 15 is a schematic diagram of determining a pre-
determined area according to an embodiment of the
preset disclosure.
Fig. 16 is a flow chart of determining a predetermined
area according to another embodiment of the
present disclosure.
Fig. 17 is a schematic diagram of determining a pre-
determined area according to another embodiment
of the preset disclosure.
Fig. 18 is a flow chart of an image processing method
according to an embodiment of the present disclo-
sure.
Fig. 19 is a flow chart of an image processing method
according to an embodiment of the present disclo-
sure.
Fig. 20 is a block diagram of an image processing
apparatus according to an embodiment of the
present disclosure.
Fig. 21 is a block diagram of a determining module
according to an embodiment of the present disclo-
sure.
Fig. 22 is a block diagram of a first processing unit
according to an embodiment of the present disclo-
sure.
Fig. 23 is a block diagram of a first processing unit
according to another embodiment of the present dis-
closure.
Fig. 24 is a block diagram of a first converting module
according to another embodiment of the present dis-
closure.
Fig. 25 is a block diagram of a third processing unit
according to another embodiment of the present dis-
closure.
Fig. 26 is a block diagram of an image processing
apparatus according to another embodiment of the
present disclosure.
Fig. 27 is a block diagram of an image processing
apparatus according to an embodiment of the
present disclosure.
Fig. 28 is a block diagram of an electronic device
according to an embodiment of the present disclo-
sure.

EMBODIMENTS OF THE PRESENT DISCLOSURE

[0009] Reference will now be made in detail to exem-
plary embodiments, examples of which are illustrated in
the accompanying drawings, in which the same or similar
reference numbers throughout the drawings represent
the same or similar elements or elements having same
or similar functions. Embodiments described below with
reference to drawings are merely exemplary and used
for explaining the present disclosure, and should not be
understood as limitation to the present disclosure.
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[0010] In the related art, an image sensor includes an
array of photosensitive pixel units and an array of filter
units arranged on the array of photosensitive pixel unit.
Each filter unit corresponds to and covers one photosen-
sitive pixel unit, and each photosensitive pixel unit in-
cludes a plurality of photosensitive pixels. When working,
the image sensor is controlled to output a merged image.
The merged image includes an array of merged pixels,
and a plurality of photosensitive pixels in a same photo-
sensitive pixel unit are collectively outputted as one
merged pixel. Thus, a signal-to-noise ratio of the merge
image is increased. However, a resolution of the merged
image is reduced.
[0011] Certainly, the image sensor can be controlled
to output a high pixel color-block image, which includes
an array of original pixels, and each photosensitive pixel
corresponds to one original pixel. However, since a plu-
rality of original pixels corresponding to a same filter unit
have the same color, the resolution of the color-block
image still cannot be increased. Thus, the high pixel
color-block image needs to be converted into a high pixel
simulation image by an interpolation algorithm, in which
the simulation image includes a Bayer array of simulation
pixels. Then, the simulation image can be converted into
a simulation true-color image by an image processing
method and saved. The interpolation algorithm can im-
prove the resolution of the true-color image. However,
the interpolation algorithm consumes resource and time,
resulting in longer shooting time and poor user experi-
ence. In another aspect, in specific applications, the user
only pays attention to the resolution of main part of the
true-color image.
[0012] Thus, embodiments of the present disclosure
provide a novel image processing method.
[0013] Referring to Fig. 1, an image processing method
is illustrated. The image processing method is applied in
an electronic device. The electronic device includes an
imaging apparatus including an image sensor. As illus-
trated in Fig. 2, the image sensor 21 includes an array
212 of photosensitive pixel units and an array 211 of filter
units arranged on the array 212 of photosensitive pixel
units. As illustrated in Fig. 3, each filter unit 211 a corre-
sponds to and cover one photosensitive pixel unit 212a,
and each photosensitive pixel unit 212a includes a plu-
rality of photosensitive pixels 2121. The image process-
ing method includes the followings.
[0014] At block 11, the image sensor is controlled to
output a color-block image.
[0015] The color-block image includes image pixel
units arranged in a preset array. Each image pixel unit
includes a plurality of original pixels. Each photosensitive
pixel unit 212a corresponds to one image pixel unit, and
each photosensitive pixel corresponds to one original pix-
el.
[0016] At block 12, a predetermined area on the color-
block image is determined according to a user input.
[0017] At block 13, a first part of the color-block image
is converted into a first simulation image using a first in-

terpolation algorithm.
[0018] The first part of the color-block image is in the
predetermined area. The first simulation image includes
first simulation pixels arranged in a preset array, and each
photosensitive pixel corresponds to one first simulation
pixel.
[0019] At block 14, a second part of the color-block
image is converted into a second simulation image using
a second interpolation algorithm.
[0020] The second part of the color-block image is out-
side the predetermined area. The second simulation im-
age includes second simulation pixels arranged in a pre-
set array, and each photosensitive pixel corresponds to
one second simulation pixel.
[0021] At block 15, the first simulation image and the
second simulation image are merged to generate a sim-
ulation image corresponding to the color-block image.
[0022] With the image processing method according
to embodiments of the present disclosure, the first part
of the color-block image in the predetermined area and
the second part of the color-block image outside the pre-
determined area are processed using the first interpola-
tion algorithm and the second interpolation algorithm, re-
spectively. The complexity of the first interpolation algo-
rithm is greater than that of the second interpolation al-
gorithm. Therefore, in actual shooting, by performing the
image processing only on a part of the image using the
first interpolation algorithm with large complexity, data
and time required for the image processing can be re-
duced effectively, the resolution of the image of the main
part (that is, the first part of the color-block image) can
be improved, and the user experience is improved.
[0023] Fig. 4 is a schematic diagram illustrating a circuit
of an image sensor according to an embodiment of the
present disclosure. Fig. 5 is a schematic diagram of an
array of filter units according to an embodiment of the
present disclosure. Figs. 2-5 are better viewed together.
[0024] Referring to Figs. 2-5, the image sensor 21 ac-
cording to an embodiment of the present disclosure in-
cludes an array 212 of photosensitive pixel units and an
array 211 of filter units arranged on the array 212 of pho-
tosensitive pixel units.
[0025] Further, the array 212 of photosensitive pixel
units includes a plurality of photosensitive pixel units
212a. Each photosensitive pixel unit 212a includes a plu-
rality of adjacent photosensitive pixels 2121. Each pho-
tosensitive pixel 2121 includes a photosensitive element
21211 and a transmission tube 21212. The photosensi-
tive element 21211 may be a photodiode, and the trans-
mission tube 21212 may be a MOS transistor.
[0026] The array 211 of filter units includes a plurality
of filter units 211 a. Each filter unit 211 a corresponding
to one photosensitive pixel unit 212a.
[0027] In detail, in some examples, the filter units are
arranged in a Bayer array. In other words, four adjacent
filter units 211 a include one red filter unit, one blue filter
unit and two green filter units.
[0028] Each photosensitive pixel unit 212a corre-
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sponds to a filter unit 211 a with a same color. If a pho-
tosensitive pixel unit 212a includes n adjacent photosen-
sitive elements 21211, one filter unit 211 a covers n pho-
tosensitive elements 21211 in one photosensitive pixel
unit 212a. The filter unit 211 a may be formed integrally,
or may be formed by assembling n separate sub filters.
[0029] In some implementations, each photosensitive
pixel unit 212a includes four adjacent photosensitive pix-
els 2121. Two adjacent photosensitive pixels 2121 col-
lectively form one photosensitive pixel sub-unit 2120. The
photosensitive pixel sub-unit 2120 further includes a
source follower 21213 and an analog-to-digital converter
21214. The photosensitive pixel unit 212a further in-
cludes an adder 2122. A first electrode of each transmis-
sion tube 21212 in the photosensitive pixel sub-unit 2120
is coupled to a cathode electrode of a corresponding pho-
tosensitive element 21211. Second electrodes of all the
transmission tubes 21212 are collectively coupled to a
gate electrode of the source follower 21213 and coupled
to an analog-to-digital converter 21214 via the source
electrode of the source follower 21213. The source fol-
lower 21213 may be a MOS transistor. Two photosensi-
tive pixel sub-units 2120 are coupled to the adder 2122
via respective source followers 21213 and respective an-
alog-to-digital converters 21214.
[0030] In other words, four adjacent photosensitive el-
ements 21211 in one photosensitive pixel unit 212a of
the image sensor 21 according to an embodiment of the
present disclosure collectively use one filter unit 211 a
with a same color as the photosensitive pixel unit. Each
photosensitive element 21211 is coupled to a transmis-
sion tube 21212 correspondingly. Two adjacent photo-
sensitive elements 21211 collectively use one source fol-
lower 21213 and one analog-digital converter 21214.
Four adjacent photosensitive elements 21211 collective-
ly use one adder 2122.
[0031] Further, four adjacent photosensitive elements
21211 are arranged in a 2-by-2 array. Two photosensitive
elements 21211 in one photosensitive pixel sub-unit
2120 can be in a same row.
[0032] During an imaging process, when two photo-
sensitive pixel sub-units 2120 or four photosensitive el-
ements 21211 covered by a same filter unit 211 a are
exposed simultaneously, pixels can be merged, and the
merged image can be outputted.
[0033] In detail, the photosensitive element 21211 is
configured to convert light into charges, and the amount
of charges is proportional to an illumination intensity. The
transmission tube 21212 is configured to control a circuit
to turn on or off according to a control signal. When the
circuit is turned on, the source follower 21213 is config-
ured to convert the charge generated through light illu-
mination into a voltage signal. The analog-to-digital con-
verter 21214 is configured to convert the voltage signal
into a digital signal. The adder 2122 is configured to add
and output two digital signals for processing by an imag-
ing module connected with the image sensor 21.
[0034] Referring to Fig. 6, take an image sensor 21 of

16M as an example. The image sensor 21 according to
an embodiment of the present disclosure can merge pho-
tosensitive pixels of 16M into photosensitive pixels of 4M,
i.e., the image sensor 21 outputs the merged image. After
the merging, the photosensitive pixel quadruples in size,
such that the photosensibility of the photosensitive pixel
is increased. In addition, since most part of noise in the
image sensor 21 is random, there may be noise points
at one or two pixels. After four photosensitive pixels are
merged into a big photosensitive pixel, an effect of noise
points on the big photosensitive pixel is reduced, i.e., the
noise is weaken and SNR (signal to noise ratio) is im-
proved.
[0035] However, when the size of the photosensitive
pixel is increased, the number of pixels is decreased, and
thus the resolution of the merged image is decreased.
[0036] During an imaging process, when four photo-
sensitive elements 21211 covered by a same filter unit
211 a are exposed in sequence, the color-block image
is output.
[0037] In detail, the photosensitive element 21211 is
configured to convert light into charges, and the amount
of charges is proportional to an illumination intensity. The
transmission tube 21212 is configured to control a circuit
to turn on or off according to a control signal. When the
circuit is turned on, the source follower 21213 is config-
ured to convert the charge generated by the photosen-
sitive element 21211 through light illumination into a volt-
age signal. The analog-to-digital converter 21214 is con-
figured to convert the voltage signal into a digital signal
for processing by the imaging module connected with the
image sensor 21.
[0038] Referring to Fig. 7, take an image sensor 21 of
16M as an example. The image sensor 21 according to
an embodiment of the present disclosure can output pho-
tosensitive pixels of 16M, i.e., the image sensor 21 out-
puts the color-block image. The color-block image in-
cludes image pixel units. The image pixel unit includes
original pixels arranged in a 2-by-2 array. The size of the
original pixel is the same as that of the photosensitive
pixel. However, since filter unit 211 a covering four ad-
jacent photosensitive elements 21211 has a same color
(i.e., although four photosensitive elements 21211 are
exposed respectively, the filter unit 211a covers the four
photosensitive elements has a same color), four adjacent
original pixels in each image pixel unit of the output image
have a same color, and thus the resolution of the image
cannot be increased.
[0039] The image processing method according to an
embodiment of the present disclosure is able to process
the output color-block image to obtain the simulation im-
age.
[0040] In some embodiments, when a merged image
is output, four adjacent photosensitive pixels with the
same color can be output as one merged pixel. Accord-
ingly, four adjacent photosensitive pixels in the merged
image can be considered as being arranged in a typical
Bayer array, and can be processed directly to output a
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merged true-color image. When a color-block image is
output, each photosensitive pixel is output separately.
Since four adjacent photosensitive pixels have a same
color, four adjacent original pixels in an image pixel unit
have a same color, which form an untypical Bayer array.
However, the untypical Bayer array cannot be directly
processed. In other words, when the image sensor 21
adopts a same apparatus for processing the image, in
order to realize a compatibility of the true-color image
outputs under two modes (i.e., the merged true-color im-
age under a merged mode and the simulation true-color
image under a color-block mode), it is required to convert
the color-block image into the simulation image, or to
convert the image pixel units in an untypical Bayer array
into pixels arranged in the typical Bayer array.
[0041] For the first part of the color-block image in the
predetermined area, the original pixels are converted into
first simulation pixels in the Bayer array using the first
interpolation algorithm. Referring to Fig. 8, in some im-
plementations, the act at block 13 includes the followings.
[0042] At block 131, it is determined whether a color
of a first simulation pixel is identical to that of an original
pixel at a same position as the first simulation pixel, if
yes, an act at block 132 is executed, otherwise, an act
at block 133 is executed.
[0043] At block 132, a pixel value of the original pixel
is determined as a pixel value of the first simulation pixel.
[0044] At block 133, the pixel value of the first simula-
tion pixel is determined according to a pixel value of an
association pixel.
[0045] The association pixel is selected from an image
pixel unit with a same color as the first simulation pixel
and adjacent to the original pixel.
[0046] Referring to Fig. 9, the first interpolation algo-
rithm is illustrated. For the first simulation pixels R3’3’
and R5’5’, the corresponding original pixels are R33 and
B55.
[0047] When the first simulation pixel R3’3’ is obtained,
since the first simulation pixel R3’3’ has the same color
as the corresponding original pixel R33, the pixel value
of the original pixel R33 is directly determined as the pixel
value of the first simulation pixel R3’3’ during conversion.
[0048] When the first simulation pixel R5’5’ is obtained,
since the first simulation pixel R5’5’ has a color different
from that of the corresponding original pixel B55, the pixel
value of the original pixel B55 cannot be directly deter-
mined as the pixel value of the first simulation pixel R5’5’,
and it is required to calculate the pixel value of the first
simulation pixel R5’5’ according to an association pixel
of the simulation pixel R5’5’ by the first interpolation al-
gorithm.
[0049] It should be noted that, a pixel value of a pixel
mentioned in the context should be understood in a broad
sense as a color attribute value of the pixel, such as a
color value.
[0050] The association pixel is selected from an asso-
ciation pixel unit. There may be more than one associa-
tion pixel unit for each first simulation pixel, for example,

there may be four association pixel units, in which the
association pixel units have the same color as the first
simulation pixel and are adjacent to the original pixel at
the same position as the first simulation pixel.
[0051] It should be noted that, "adjacent" here should
be understood in a broad sense. Take Fig. 9 as an ex-
ample, the first simulation pixel R5’5’ corresponds to the
original pixel B55. The image pixel units 400, 500, 600
and 700 are selected as the association pixel units, but
other red image pixel units far away from the image pixel
unit where the original pixel B55 is located are not se-
lected as the association pixel units. In each association
pixel unit, the red original pixel closest to the original pixel
B55 is selected as the association pixel, which means
that the association pixels of the first simulation pixel
R5’5’ include the original pixels R44, R74, R47 and R77.
The first simulation pixel R5’5’ is adjacent to and has the
same color as the original pixels R44, R74, R47 and R77.
[0052] Referring to Fig. 10, in some implementations,
the act at block 133 (i.e., determining the pixel value of
the first simulation pixel according to a pixel value of an
association pixel) includes the followings.
[0053] At block 1331, a change of the color of the first
simulation pixel in each direction of at least two directions
is calculated according to the pixel value of the associa-
tion pixel.
[0054] At block 1332, a weight in each direction of the
at least two directions is calculated according to the
change.
[0055] At block 1333, the pixel value of the first simu-
lation pixel is calculated according to the weight and the
pixel value of the association pixel.
[0056] In detail, the first interpolation algorithm is real-
ized as follows: with reference to energy changes of the
image in different directions and according to weights of
the association pixels in different directions, the pixel val-
ue of the first simulation pixel is calculated by a linear
interpolation. From the direction having a smaller energy
change, it can get a higher reference value, i.e., the
weight for this direction in the interpolation is high.
[0057] In some examples, for sake of convenience, on-
ly the horizontal direction and the vertical direction are
considered.
[0058] The pixel value of the first simulation pixel R5’5’
is obtained by an interpolation based on the original pixels
R44, R74, R47 and R77. Since there is no original pixel
with a same color as the first simulation pixel (i.e., R) in
the horizontal direction and the vertical direction of the
original pixel R55 corresponding to the first simulation
pixel R5’5’, a component of this color (i.e., R) in each of
the horizontal direction and the vertical direction is cal-
culated according to the association pixels. The compo-
nents in the horizontal direction are R45 and R75, and
the components in the vertical direction are R54 and R57.
All the components can be calculated according to the
original pixels R44, R74, R47 and R77.
[0059] In detail, R45=R44*2/3+R47*1/3,
R75=2/3*R74+1/3*R77, R54=2/3*R44+1/3*R74, R57=

9 10 
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2/3*R47+1/3*R77.
[0060] The change of color and the weight in each of
the horizontal direction and the vertical direction are cal-
culated respectively. In other words, according to the
change of color in each direction, the reference weight
in each direction used in the interpolation is determined.
The weight in the direction with a small change is high,
while the weight in the direction with a big change is low.
The change in the horizontal direction is X1=|R45-R75|.
The change in the vertical direction is X2=|R54-
R57|,W1=X1/ (X1+X2), W2=X2/ (X1+X2).
[0061] After the above calculation, the pixel value of
the first simulation pixel R5’5’ can be calculated as
R5’5’=(2/3*R45+1/3*R75)*W2
+(2/3*R54+1/3*R57)*W1. It can be understood that, if
X1>X2, then W1>W2. The weight in the horizontal direc-
tion is W2, and the weight in the vertical direction is W1,
vice versa.
[0062] Accordingly, the pixel value of the first simula-
tion pixel can be calculated by the first interpolation al-
gorithm. After the calculations on the association pixels,
the original pixels can be converted into the first simula-
tion pixels arranged in the typical Bayer array. In other
words, four adjacent first simulation pixels arranged in
the 2-by-2 array include one red simulation pixel, two
green simulation pixels and one blue simulation pixel.
[0063] It should be noted that, the first interpolation al-
gorithm is not limited to the above-mentioned method, in
which only the pixel values of pixels with a same color
as the first simulation pixel in the vertical direction and
the horizontal direction are considered during calculating
the pixel value of the first simulation pixel. In other em-
bodiments, pixel values of pixels with other colors can
also be considered.
[0064] For the second part of the color-block image
outside the predetermined area, the original pixels are
converted into the second simulation pixels in the Bayer
array using the second interpolation algorithm. Referring
to Fig. 11, in some embodiments, the act at block 14
includes the followings.
[0065] At block 1402, an average pixel value of each
image pixel unit of the second part of the color-block im-
age is calculated.
[0066] At block 1404, it is determined whether a color
of a second simulation pixel is identical to that of the
original pixel at a same position as the second simulation
pixel.
[0067] At block 1406, when the color of the second
simulation pixel is identical to that of the original pixel at
the same position as the second simulation pixel, the
average pixel value of an image pixel unit corresponding
to the original pixel is determined as a pixel value of the
second simulation pixel.
[0068] At block 1408, when the color of the second
simulation pixel is different from that of the original pixel
at the same position as the second simulation pixel, an
average pixel value of an image pixel unit with a same
color as the second simulation pixel and closest to the

original pixel is determined as the pixel value of the sec-
ond simulation pixel.
[0069] Referring to Fig. 12, and taking Fig. 12 as an
example, the pixel value of each original pixel in the im-
age pixel unit is calculated as Ravg=(R1+R2+R3+R4)/4,
Gravg=(Gr1+Gr2+Gr3+Gr4)/4,
Gbavg=(Gb1+Gb2+Gb3+Gb4)/4, and
Bavg=(B1+B2+B3+B4)/4. Here, the pixel values of the
original pixels R11, R12, R21 and R22 are all equal to
Ravg, the pixel values of the original pixels Gr31, Gr32,
Gr41 and Gr42 are all equal to Gravg, the pixel values
of the original pixels Gb13, Gb14, Gb23, and Gb24 are
all equal to Gbavg, and the pixel values of the original
pixels B33, B34, B43 and B44 are all equal to Bavg. Tak-
ing the simulation pixel B22 as an example, the corre-
sponding original pixel is R22. The second simulation
pixel B22 is taken as an example, the corresponding orig-
inal pixel having the same position as the second simu-
lation pixel B22 is R22. Since the second simulation pixel
B22 has a color different from that of the corresponding
original pixel R22, the pixel value of the second simulation
pixel B22 may be determined as the pixel value corre-
sponding to the closest blue filter, i.e., the pixel value
Bavg of any of original pixels B33, B34, B43 and B44.
Similarly, other colors can also be calculated using the
second interpolation algorithm to obtain the pixel values
of respective second simulation pixels.
[0070] Accordingly, for the part of the color-block im-
age outside the high brightness area, the original pixel
is converted into the second simulation pixel using the
second interpolation algorithm. Since the complexity of
the second interpolation algorithm is less than that of the
first interpolation algorithm, the time required for the im-
age processing is reduced and the user experience is
improved.
[0071] For different parts of the color-block image, the
original pixels can be converted into the simulation pixels
in different ways, thus converting the color-block image
into the simulation image. Since the filters in the Bayer
array are adopted when shooting the image, the SNR of
the image is improved. During the image processing pro-
cedure, the interpolation processing is performed on the
color-block image, such that the distinguishability and
resolution of the image can be improved.
[0072] Further, for the part of the image within the pre-
determined area and the part of the image outside the
predetermined area, different interpolation algorithms
are used. The predetermined area may be selected by
the user in many ways.
[0073] Referring to Fig. 13, in some embodiments, the
act at block 12 includes the followings.
[0074] At block 121, the color-block image is converted
into a preview image using a third interpolation algorithm.
[0075] At block 122, a touch screen is controlled to
display the preview image.
[0076] At block 123, the user input on the touch screen
is received and processed to determine the predeter-
mined area.
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[0077] It should be understood that, the user needs to
select the predetermined area in the preview image. The
process of converting the color-block image into the pre-
view image is calculated using a third interpolation algo-
rithm. The third interpolation algorithm includes the sec-
ond interpolation algorithm and a bilinear interpolation
algorithm. During the conversion, the color-block image
is converted into the simulation image with simulation
pixels arranged in the Bayer array using the second in-
terpolation algorithm first, and then the simulation image
is converted into the true-color image using the bilinear
interpolation algorithm. In this way, the user can preview
the image, thus allowing the user to select the predeter-
mined area.
[0078] It should be noted that, the algorithm of convert-
ing the simulation image into the true-color image is not
limited to the bilinear interpolation algorithm, and other
interpolation algorithms can also be used.
[0079] Referring to Fig. 14, in some embodiments, the
act at block 123 includes the followings.
[0080] At block 1231, the preview image is divided into
extension units arranged in an array.
[0081] At block 1232, the user input is processed to
identify a touch location.
[0082] At block 1233, the extension unit where the
touch location is is determined as an original extension
unit, and an extending is performed by taking the original
extension unit as a center.
[0083] At block 1234, a contrast value of each exten-
sion unit which the extending reaches is calculated.
[0084] At block 1235, the extension unit is determined
as an edge extension unit when the contrast value of the
extension unit exceeds a preset threshold.
[0085] At block 1236, an area enclosed by the edge
extension units is determined as the predetermined area.
[0086] In detail, referring to Fig. 15, and taking Fig. 15
as an example, the touch location of the user is repre-
sented by the black dot. Taking the touch location as the
original extension unit, an extending is performed out-
wards. Each box in Fig. 15 is an extension unit. The con-
trast value of each extension unit is compared with the
preset threshold, and the extension unit whose contrast
value is greater than the preset threshold is determined
as the edge extension unit. In Fig. 15, the contrast value
of the extension unit where the edge of the face is located
is greater than the preset threshold, and thus the exten-
sion units where the edge of the face is located are the
edge extension unit, i.e., the grey boxes are the edge
extension units. In this way, the area enclosed by multiple
edge extension units is determined as the predetermined
area, and the predetermined area is the processing area
specified by the user (i.e., the main part gaining the user’s
attention). The part of image inside the area is processed
using the first interpolation algorithm, thus improving the
resolution of the main part of the image which gains the
user’s attention, and improving the user experience.
[0087] Referring to Fig. 16, in some embodiments, the
act at block 123 includes the followings.

[0088] At block 1237, the user input is processed to
identify the touch location and a predetermined shape.
[0089] At block 1238, an area with the touch location
as a center and having the predetermined shape is de-
termined as the predetermined area.
[0090] In detail, referring to Fig. 17, the touch location
of the user is represented by the black dot, and a circular
area is extended outwards with the touch location as the
center to generate the predetermined area. The prede-
termined area extending in a circular shape includes the
entire face area, and the face area can be processed
using the first interpolation algorithm to improve the res-
olution of the face area.
[0091] It should be noted that, in other embodiments,
the extended predetermined shape may also be a rec-
tangle, square or other shapes, and the user can adjust
and drag the extended predetermined shape according
to actual needs. In addition, the manner that the user
specifies the predetermined area may also include that
the user directly draw an arbitrary shape on the touch
screen as the predetermined area, or the user selects
several points on the touch screen, such that the area
enclosed by the points are determined as the predeter-
mined area. The part of image in the predetermined area
is processed using the first interpolation algorithm.
Therefore, the resolution of the main part of the image
can be improved, and the user experience is improved.
[0092] Referring to Fig. 18, in some embodiments, be-
fore converting the color-block image into the first simu-
lation image, the method further includes performing a
white-balance compensation on the color-block image,
as illustrated at block 134.
[0093] Accordingly, after converting the color-block im-
age into the simulation image, the method further in-
cludes performing a reverse white-balance compensa-
tion on the simulation image, as illustrated at block 135.
[0094] In detail, in some examples, when converting
the color-block image into the simulation image, during
the interpolation, the red and blue simulation pixels not
only refer to the color weights of original pixels having
the same color as the simulation pixels, but also refer to
the color weights of original pixels with the green color.
Thus, it is required to perform the white-balance com-
pensation before the interpolation to exclude an effect of
the white-balance in the interpolation calculation. In order
to avoid the white-balance of the color-block image, it is
required to perform the reverse white-balance compen-
sation after the interpolation according to gain values of
the red, green and blue colors in the compensation.
[0095] In this way, the effect of the white-balance in
the interpolation calculation can be excluded, and the
simulation image obtained after the interpolation can
keep the white-balance of the color-block image.
[0096] Referring to Fig. 18 again, in some implemen-
tations, before converting the color-block image into the
simulation image, the method further includes performing
a bad-point compensation on the color-block image, as
illustrated at block 136.
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[0097] It can be understood that, limited by the manu-
facturing process, there may be bad points in the image
sensor 21. The bad point presents a same color all the
time without varying with the photosensibility, which af-
fects quality of the image. In order to ensure an accuracy
of the interpolation and prevent from the effect of the bad
points, it is required to perform the bad-point compensa-
tion before the interpolation.
[0098] In detail, during the bad-point compensation,
the original pixels are detected. When an original pixel
is detected as the bad point, the bad-point compensation
is performed according to pixel values of other original
pixels in the image pixel unit where the original pixel is
located.
[0099] In this way, the effect of the bad point on the
interpolation can be avoided, thus improving the quality
of the image.
[0100] Referring to Fig. 18 again, in some implemen-
tations, before converting the color-block image into the
simulation image, the method further includes performing
a crosstalk compensation on the color-block image, as
illustrated at block 137.
[0101] In detail, four photosensitive pixels in one pho-
tosensitive pixel unit are covered by the filters with the
same color, and the photosensitive pixels have differenc-
es in photosensibility, such that fixed spectrum noise may
occur in pure-color areas in the simulation true-color im-
age outputted after converting the low brightness image,
and the quality of the image may be affected. Therefore,
it is required to perform the crosstalk compensation on
the color-block image.
[0102] Referring to Fig. 19, in some embodiments, af-
ter converting the color-block image into the simulation
image, the method further includes performing at least
one of a mirror shape correction, a demosaicking
processing, a denoising processing and an edge sharp-
ening processing on the simulation image, as illustrated
at block 138.
[0103] It can be understood that, after the color-block
image is converted into the simulation image, the simu-
lation pixels are arranged in the typical Bayer array. The
simulation image can be processed, during which, the
mirror shape correction, the demosaicking processing,
the denoising processing and the edge sharpening
processing are included, such that the simulation true-
color image can be obtained and output to the user.
[0104] With the image processing method according
to embodiments of the present disclosure, the part of
image in the predetermined area and the part of image
outside the predetermined area are processed using dif-
ferent interpolation algorithms. The predetermined area
can be selected by the user, and there are multiple se-
lection ways to select the predetermined area.
[0105] In another aspect, the present disclosure also
provides an image processing apparatus.
[0106] Fig. 20 is a block diagram of an image process-
ing apparatus according to an embodiment of the present
disclosure. Referring to Fig. 20, an image processing ap-

paratus 10 is illustrated. The image processing apparatus
10 is applied in an electronic device. The electronic de-
vice includes an imaging apparatus including an image
sensor 21. As illustrated above, the image sensor 21 in-
cludes an array 212 of photosensitive pixel units and an
array 211 of filter units arranged on the array 212 of pho-
tosensitive pixel units. Each filter unit 211 a corresponds
to one photosensitive pixel unit 212a, and each photo-
sensitive pixel unit 212a includes a plurality of photosen-
sitive pixels 2121. The image processing apparatus 10
includes a control module 1100, a determining module
1200, a first converting module 1300, a second convert-
ing module 1400 and a merging module 1500. The in-
struction execution system 180 is configured by the in-
structions stored in the medium 160 to implement the
program modules.
[0107] The control module 1100 is configured to control
the image sensor to output a color-block image. The
color-block image includes image pixel units arranged in
a preset array. Each image pixel unit includes a plurality
of original pixels, each photosensitive pixel unit corre-
sponds to one image pixel unit, and each photosensitive
pixel corresponds to one original pixel.
[0108] The determining module 1200 is configured to
determine a predetermined area on the color-block im-
age according to a user input.
[0109] The first converting module 1300 is configured
to convert a first part of the color-block image into a first
simulation image using a first interpolation algorithm. The
first part of the color-block image is in the predetermined
area. The first simulation image includes first simulation
pixels arranged in a preset array, and each photosensi-
tive pixel corresponds to one first simulation pixel.
[0110] The second converting module 1400 is config-
ured to convert a second part of the color-block image
into a second simulation image using a second interpo-
lation algorithm. The second part of the color-block image
is outside the predetermined area. A complexity of the
second interpolation algorithm is less than that of the first
interpolation algorithm. The second simulation image in-
cludes second simulation pixels arranged in a preset ar-
ray, and each photosensitive pixel corresponds to one
second simulation pixel.
[0111] The merging module 1500 is configured to
merge the first simulation image and the second simula-
tion image to generate a simulation image corresponding
to the color-block image.
[0112] Referring to Fig. 21, in some embodiments, the
determining module 1200 includes a first converting unit
1210, a displaying unit 1220, and a first processing unit
1230. The first converting unit 1210 is configured to con-
vert the color-block image into a preview image using a
third interpolation algorithm. The displaying unit 1220 is
configured to control the touch screen to display the pre-
view image. The first processing unit 1230 is configured
to receive and process the user input on the touch screen
to determine the predetermined area.
[0113] In other words, the act at block 121 can be im-
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plemented by the first converting unit 1210. The act at
block 122 can be implemented by the displaying unit
1220. The act at block 123 can be implemented by the
first processing module 1230.
[0114] Referring to Fig. 22, in some embodiments, the
first processing unit 1230 includes a dividing sub-unit
12310, a first identifying sub-unit 12320, an extending
sub-unit 12330, a first calculating sub-unit 12340, a first
processing sub-unit 12350 and a second processing sub-
unit 12360. The dividing sub-unit 12310 is configured to
divide the preview image into extension units arranged
in an array. The first identifying sub-unit 12320 is config-
ured to process the user input to identify a touch location.
The extending sub-unit 12330 is configured to determine
the extension unit where the touch location is located as
an original extension unit, and to extend outwards by
taking the original extension unit as a center. The first
calculating sub-unit 12340 is configured to calculate a
contrast value of each extension unit which the extending
reaches. The first processing sub-unit 12350 is config-
ured to determine the extension unit as an edge exten-
sion unit when the contrast value of the extension unit
exceeds a preset threshold. The second processing sub-
unit 12360 is configured to determine an area enclosed
by the edge extension units as the predetermined area.
[0115] In other words, the act at block 1231 can be
implemented by the dividing sub-unit 12310. The act at
block 1232 can be implemented by the first identifying
sub-unit 12320. The act at block 1233 can be implement-
ed by the extending sub-unit 12330. The act at block
1234 can be implemented by the first calculating sub-unit
12340. The act at block 1235 can be implemented by the
first processing sub-unit 12350. The act at block 1236
can be implemented by the second processing sub-unit
12360.
[0116] Referring to Fig. 23, in some embodiments, the
first processing unit 123 includes a second identifying
sub-unit 12370 and a determining sub-unit 12380. The
second identifying sub-unit 12370 is configured to proc-
ess the user input to identify the touch location and a
predetermined shape. The determining sub-unit 12380
is configured to determine an area with the touch location
as a center and having the predetermined shape as the
predetermined area.
[0117] In other words, the act at block 1237 can be
implemented by the second identifying sub-unit 1237.
The act at block 1238 can be implemented by the deter-
mining sub-unit 12380.
[0118] Referring to Fig. 24, in some embodiments, the
first converting module 1300 includes a determining unit
1310, a second processing unit 1320 and a third process-
ing unit 1330. The determining unit 1310 is configured to
determine whether a color of a first simulation pixel is
identical to that of an original pixel at a same location as
the first simulation pixel. The second processing unit
1320 is configured to determine a pixel value of the orig-
inal pixel as a pixel value of the first simulation pixel when
the color of the first simulation pixel is identical to that of

the original pixel at the same location as the first simu-
lation pixel. The third processing unit 1330 is configured
to determine the pixel value of the first simulation pixel
according to a pixel value of an association pixel when
the color of the first simulation pixel is different from that
of the original pixel at the same location as the first sim-
ulation pixel. The association pixel is selected from an
image pixel unit with a same color as the simulation pixel
and adjacent to an image pixel unit comprising the orig-
inal pixel.
[0119] Referring to Fig. 25, in some embodiments, the
third processing unit 1330 includes a second calculating
sub-unit 13310, a third calculating sub-unit 13320 and a
fourth calculating sub-unit 13330. The second calculating
sub-unit 13310 is configured to calculate a change of the
color of the first simulation pixel in each direction of at
least two directions according to the pixel value of the
association pixel. The third calculating sub-unit 13320 is
configured to calculate a weight in each direction of the
at least two directions according to the change. The fourth
calculating sub-unit 13330 is configured to calculate the
pixel value of the first simulation pixel according to the
weight and the pixel value of the association pixel.
[0120] In other words, the act at block 1331 can be
implemented by the second calculating sub-unit 13310.
The act at block 1332 can be implemented by the third
calculating sub-unit 13320. The act at block 1333 can be
implemented by the fourth calculating sub-unit 13330.
[0121] Referring to Fig. 26, in some embodiments, the
image processing apparatus 10 further includes a first
compensating module 1600and a restoring module
1700. The first compensating module 1600 is configured
to perform a white-balance compensation on the color-
block image. The restoring module 1700 is configured to
perform a reverse white-balance compensation on the
simulation image.
[0122] In other words, the act at block 134 can be im-
plemented by the first compensating module 1600. The
act at block 135 can be implemented by the restoring
module 1700.
[0123] Referring to Fig. 26 again, in some embodi-
ments, the image processing apparatus further includes
a second compensating module 1800. The second com-
pensating module 1800 is configured to perform at least
one of a bad-point compensation and a crosstalk com-
pensation on the color-block image. In other words, the
act at block 136 is can be implemented by the second
compensating module 1800.
[0124] Referring to Fig. 27, in some embodiments, the
image processing apparatus further includes a process-
ing module 1900. The processing module 1900 is con-
figured to perform at least one of a mirror shape correc-
tion, a demosaicking processing, a denoising processing
and an edge sharpening processing on the simulation
image. In other words, the act at block 137 can be im-
plemented by the processing module 1900.
[0125] The present disclosure also provides an elec-
tronic device.
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[0126] Fig. 28 is a block diagram of an electronic device
according to an embodiment of the present disclosure.
Referring to Fig. 28, the electronic device 1000 of the
present disclosure includes a housing 1001, a processor
1002, a memory 1003, a circuit board 1006, a power sup-
ply circuit 1007, an imaging apparatus 100 and a touch
screen 1008. The circuit board 1006 is enclosed by the
housing 1001. The processor 1002 and the memory 1003
are positioned on the circuit board 1006. The power sup-
ply circuit 1007 is configured to provide power for respec-
tive circuits or components of the electronic device 1000.
The memory 1003 is configured to store executable pro-
gram codes. The touch screen 1008 is configured to re-
ceive a user input.
[0127] The imaging apparatus 100 includes an image
sensor 21. As illustrated above, the image sensor 21 in-
cludes an array 212 of photosensitive pixel units and an
array 211 of filter units arranged on the array 212 of pho-
tosensitive pixel units. Each filter unit 211 a corresponds
to one photosensitive pixel unit 212a, and each photo-
sensitive pixel unit 212a includes a plurality of photosen-
sitive pixels 2121.
[0128] The processor 1002 is configured to run a pro-
gram corresponding to the executable program codes by
reading the executable program codes stored in the
memory, to perform following operations: controlling the
image sensor to output a color-block image, in which, the
color-block image includes image pixel units arranged in
a preset array, each image pixel unit includes a plurality
of original pixels, each photosensitive pixel corresponds
to one original pixel; determining a predetermined area
on the color-block image according to the user input; con-
verting a first part of the color-block image into a first
simulation image using a first interpolation algorithm, in
which, the first part of the color-block image is in the pre-
determined area, the first simulation image includes first
simulation pixels arranged in a preset array, each pho-
tosensitive pixel corresponds to one first simulation pixel;
converting a second part of the color-block image into a
second simulation image using a second interpolation
algorithm, in which, a complexity of the second interpo-
lation algorithm is less than that of the first interpolation
algorithm, the second part of the color-block image is
outside the predetermined area, the second simulation
image includes second simulation pixels arranged in a
preset array, each photosensitive pixel corresponds to
one second simulation pixel; and merging the first simu-
lation image and the second simulation image to gener-
ate a simulation image corresponding to the color-block
image.
[0129] In some implementations, the imaging appara-
tus includes a front camera or a real camera (not illus-
trated in Fig. 28).
[0130] In some implementations, the processor 1002
is configured to run a program corresponding to the ex-
ecutable program codes by reading the executable pro-
gram codes stored in the memory, to perform determining
a predetermined area on the color-block image according

to a user input by acts of: converting the color-block im-
age into a preview image using a third interpolation al-
gorithm; controlling the touch screen to display the pre-
view image; and receiving and processing the user input
on the touch screen to determine the predetermined ar-
ea.
[0131] In some implementations, the processor 1002
is configured to run a program corresponding to the ex-
ecutable program codes by reading the executable pro-
gram codes stored in the memory, to perform receiving
and processing the user input on the touch screen to
determine the predetermined area by acts of: dividing
the preview image into extension units arranged in an
array; processing the user input to identify a touch loca-
tion; determining the extension unit where the touch lo-
cation is located as an original extension unit; calculating
a contrast value of each extension unit which it reaches
when extending outwards by taking the original extension
unit as a center; determining the extension unit as an
edge extension unit when the contrast value of the ex-
tension unit exceeds a preset threshold; and determining
an area enclosed by the edge extension units as the pre-
determined area.
[0132] In some implementations, the processor 1002
is configured to run a program corresponding to the ex-
ecutable program codes by reading the executable pro-
gram codes stored in the memory, to perform receiving
and processing the user input on the touch screen to
determine the predetermined area by acts of: processing
the user input to identify the touch location and a prede-
termined shape; and determining an area with the touch
location as a center and having the predetermined shape
as the predetermined area.
[0133] In some implementations, the processor 1002
is configured to run a program corresponding to the ex-
ecutable program codes by reading the executable pro-
gram codes stored in the memory, to perform converting
the first part of the color-block image into a first simulation
image using a first interpolation algorithm by acts of: de-
termining whether a color of a first simulation pixel is iden-
tical to that of an original pixel at a same position as the
first simulation pixel; when the color of the first simulation
pixel is identical to that of the original pixel at the same
position as the first simulation pixel, determining a pixel
value of the original pixel as a pixel value of the first sim-
ulation pixel; and when the color of the first simulation
pixel is different from that of the original pixel at the same
position as the first simulation pixel, determining the pixel
value of the first simulation pixel according to a pixel value
of an association pixel, in which the association pixel is
selected from an image pixel unit with a same color as
the first simulation pixel and adjacent to an image pixel
unit including the original pixel.
[0134] In some implementations, the processor 1002
is configured to run a program corresponding to the ex-
ecutable program codes by reading the executable pro-
gram codes stored in the memory, to perform determining
the pixel value of the first simulation pixel according to a
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pixel value of an association pixel by acts of: calculating
a change of the color of the first simulation pixel in each
direction of at least two directions according to the pixel
value of the association pixel; calculating a weight in each
direction of the at least two directions according to the
change; and calculating the pixel value of the first simu-
lation pixel according to the weight and the pixel value
of the association pixel.
[0135] In some implementations, the processor 1002
is configured to run a program corresponding to the ex-
ecutable program codes by reading the executable pro-
gram codes stored in the memory, to perform following
operations: performing a white-balance compensation
on the color-block image; and performing a reverse
white-balance compensation on the simulation image.
[0136] In some implementations, the processor 1002
is configured to run a program corresponding to the ex-
ecutable program codes by reading the executable pro-
gram codes stored in the memory, to perform following
operations: performing at least one of a bad-point com-
pensation and a crosstalk compensation on the color-
block image.
[0137] In some implementations, the processor 1002
is configured to run a program corresponding to the ex-
ecutable program codes by reading the executable pro-
gram codes stored in the memory, to perform following
operations: performing at least one of a mirror shape cor-
rection, a demosaicking processing, a denoising
processing and an edge sharpening processing on the
simulation image.
[0138] In some implementations, the electronic device
may be a mobile phone or a tablet computer, which is
not limited herein.
[0139] The electronic device 1000 may further include
an inputting component (not illustrated in Fig. 28). It
should be understood that, the inputting component may
further include one or more of the followings: an inputting
interface, a physical button of the electronic device 1000,
a microphone, etc.
[0140] It should be understood that, the electronic de-
vice 1000 may further include one or more of the following
components (not illustrated in Fig. 28): an audio compo-
nent, an input/output (I/O) interface, a sensor component
and a communication component. The audio component
is configured to output and/or input audio signals, for ex-
ample, the audio component includes a microphone. The
I/O interface is configured to provide an interface be-
tween the processor 1002 and peripheral interface mod-
ules. The sensor component includes one or more sen-
sors to provide status assessments of various aspects
of the electronic device 1000. The communication com-
ponent is configured to facilitate communication, wired
or wirelessly, between the electronic device 1000 and
other devices.
[0141] It is to be understood that phraseology and ter-
minology used herein with reference to device or element
orientation (such as, terms like "center", "longitudinal",
"lateral", "length", "width", "height" "up", "down", "front",

"rear", "left", "right", "vertical", "horizontal", "top", "bot-
tom", "inside", "outside", "clockwise", "anticlockwise",
"axial", "radial", "circumferential") are only used to sim-
plify description of the present invention, and do not in-
dicate or imply that the device or element referred to must
have or operated in a particular orientation. They cannot
be seen as limits to the present disclosure.
[0142] Moreover, terms of "first" and "second" are only
used for description and cannot be seen as indicating or
implying relative importance or indicating or implying the
number of the indicated technical features. Thus, the fea-
tures defined with "first" and "second" may comprise or
imply at least one of these features. In the description of
the present disclosure, "a plurality of" means two or more
than two, unless specified otherwise.
[0143] In the present disclosure, unless specified or
limited otherwise, the terms "mounted," "connected,"
"coupled," "fixed" and the like are used broadly, and may
be, for example, fixed connections, detachable connec-
tions, or integral connections; may also be mechanical
or electrical connections; may also be direct connections
or indirect connections via intervening structures; may
also be inner communications of two elements or inter-
actions of two elements, which can be understood by
those skilled in the art according to specific situations.
[0144] In the present disclosure, unless specified or
limited otherwise, a structure in which a first feature is
"on" a second feature may include an embodiment in
which the first feature directly contacts the second fea-
ture, and may also include an embodiment in which the
first feature indirectly contacts the second feature via an
intermediate medium. Moreover, a structure in which a
first feature is "on", "over" or "above" a second feature
may indicate that the first feature is right above the sec-
ond feature or obliquely above the second feature, or just
indicate that a horizontal level of the first feature is higher
than the second feature. A structure in which a first fea-
ture is "below", or "under" a second feature may indicate
that the first feature is right under the second feature or
obliquely under the second feature, or just indicate that
a horizontal level of the first feature is lower than the
second feature.
[0145] Various embodiments and examples are pro-
vided in the following description to implement different
structures of the present disclosure. In order to simplify
the present disclosure, certain elements and settings will
be described. However, these elements and settings are
only examples and are not intended to limit the present
disclosure. In addition, reference numerals may be re-
peated in different examples in the disclosure. This re-
peating is for the purpose of simplification and clarity and
does not refer to relations between different embodi-
ments and/or settings. Furthermore, examples of differ-
ent processes and materials are provided in the present
disclosure. However, it would be appreciated by those
skilled in the art that other processes and/or materials
may be also applied.
[0146] Reference throughout this specification to "an
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embodiment," "some embodiments," "an example," "a
specific example," or "some examples," means that a
particular feature, structure, material, or characteristic
described in connection with the embodiment or example
is included in at least one embodiment or example of the
present disclosure. In this specification, exemplary de-
scriptions of aforesaid terms are not necessarily referring
to the same embodiment or example. Furthermore, the
particular features, structures, materials, or characteris-
tics may be combined in any suitable manner in one or
more embodiments or examples. Moreover, those skilled
in the art could combine different embodiments or differ-
ent characteristics in embodiments or examples de-
scribed in the present disclosure.
[0147] Any process or method described in a flow chart
or described herein in other ways may be understood to
include one or more modules, segments or portions of
codes of executable instructions for achieving specific
logical functions or steps in the process, and the scope
of a preferred embodiment of the present disclosure in-
cludes other implementations, wherein the order of exe-
cution may differ from that which is depicted or discussed,
including according to involved function, executing con-
currently or with partial concurrence or in the contrary
order to perform the function, which should be under-
stood by those skilled in the art.
[0148] Although embodiments of present disclosure
have been shown and described above, it should be un-
derstood that above embodiments are just explanatory,
and cannot be construed to limit the present disclosure,
for those skilled in the art, changes, alternatives, and
modifications can be made to the embodiments without
departing from spirit, principles and scope of the present
disclosure.

Claims

1. An image processing method, applied in an electron-
ic device, wherein the electronic device comprises
an imaging apparatus comprising an image sensor
(21), the image sensor (21) comprises an array (212)
of photosensitive pixel units (212a) and an array
(211) of filter units (211 a) arranged on the array
(212) of photosensitive pixel units (212a), each filter
unit (211 a) corresponds to one photosensitive pixel
unit (212a), and each photosensitive pixel unit (212a)
comprises a plurality of photosensitive pixels
(21211), the image processing method comprises:

controlling (11) the image sensor (21) to output
a color-block image, wherein, the color-block im-
age comprises image pixel units arranged in a
preset array, each image pixel unit comprises a
plurality of original pixels, and each photosensi-
tive pixel (21211) corresponds to one original
pixel;
determining (12) a predetermined area on the

color-block image according to a user input;
converting (13) a first part of the color-block im-
age into a first simulation image using a first in-
terpolation algorithm, wherein, the first part of
the color-block image is in the predetermined
area, the first simulation image comprises first
simulation pixels arranged in a preset array, and
each photosensitive pixel (21211) corresponds
to one first simulation pixel;
converting (14) a second part of the color-block
image into a second simulation image using a
second interpolation algorithm, wherein, the
second part of the color-block image is outside
the predetermined area, the second simulation
image comprises second simulation pixels ar-
ranged in a preset array, each photosensitive
pixel (21211) corresponds to one second simu-
lation pixel, and a complexity of the second in-
terpolation algorithm is less than that of the first
interpolation algorithm,; and
merging (15) the first simulation image and the
second simulation image to generate a simula-
tion image corresponding to the color-block im-
age.

2. The image processing method according to claim 1,
wherein the preset array comprises a Bayer array,
and the image pixel unit comprises original pixels
arranged in a 2-by-2 array.

3. The image processing method according to claim 1
or 2, wherein the electronic device comprises a touch
screen, determining (12) a predetermined area on
the color-block image according to a user input com-
prises:

converting (121) the color-block image into a
preview image using a third interpolation algo-
rithm;
controlling (122) the touch screen to display the
preview image; and
receiving and processing (123) the user input
on the touch screen to determine the predeter-
mined area.

4. The image processing method according to claim 3,
wherein, receiving and processing (123) the user in-
put on the touch screen to determine the predeter-
mined area comprises:

dividing (1231) the preview image into extension
units arranged in an array;
processing (1232) the user input to identify a
touch location;
determining (1233) the extension unit where the
touch location is as an original extension unit;
calculating (1234) a contrast value of each ex-
tension unit which it reaches when extending
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outwards by taking the original extension unit as
a center;
determining (1235) the extension unit as an
edge extension unit when the contrast value of
the extension unit exceeds a preset threshold;
and
determining (1236) an area enclosed by the
edge extension units as the predetermined area.

5. The image processing method according to claim 3,
wherein, receiving and processing (123) the user in-
put on the touch screen to determine the predeter-
mined area comprises:

processing (1237) the user input to identify a
touch location and a predetermined shape; and
determining (1238) an area with the touch loca-
tion as a center and having the predetermined
shape as the predetermined area.

6. The image processing method according to any of
claims 3-5, wherein the third interpolation algorithm
comprises the second interpolation algorithm.

7. The image processing method according to any of
claims 1-6, wherein, converting (13) the first part of
the color-block image into a first simulation image
using a first interpolation algorithm comprises:

determining (131) whether a color of a first sim-
ulation pixel is identical to that of an original pixel
at a same location as the first simulation pixel;
when the color of the first simulation pixel is iden-
tical to that of the original pixel at the same lo-
cation as the first simulation pixel, determining
(132) a pixel value of the original pixel as a pixel
value of the first simulation pixel; and
when the color of the first simulation pixel is dif-
ferent from that of the original pixel at the same
location as the first simulation pixel, determining
(133) the pixel value of the first simulation pixel
according to a pixel value of an association pixel,
wherein the association pixel is selected from
an image pixel unit with a same color as the first
simulation pixel and adjacent to an image pixel
unit comprising the original pixel,
wherein, determining (133) the pixel value of the
first simulation pixel according to a pixel value
of an association pixel comprises:

calculating (1331) a change of the color of
the first simulation pixel in each direction of
at least two directions according to the pixel
value of the association pixel;
calculating (1332) a weight in each direction
of the at least two directions according to
the change; and
calculating (1333) the pixel value of the first

simulation pixel according to the weight and
the pixel value of the association pixel.

8. The image processing method according to any of
claims 1-7, further comprising at least one of:

performing a white-balance compensation (134)
on the color-block image and performing a re-
verse white-balance compensation (135) on the
simulation image;
performing at least one of a bad-point compen-
sation (136) and a crosstalk compensation (137)
on the color-block image; and
performing (138) at least one of a mirror shape
correction, a demosaicking processing, a de-
noising processing and an edge sharpening
processing on the simulation image.

9. An image processing apparatus (10), applied in an
electronic device, wherein the electronic device
comprises an imaging apparatus comprising an im-
age sensor (21), the image sensor (21) comprises
an array (212) of photosensitive pixel units (212a)
and an array (211) of filter units (211 a) arranged on
the array (212) of photosensitive pixel units (212a),
each filter unit (211a) corresponds to one photosen-
sitive pixel unit (212a), and each photosensitive pixel
unit (212a) comprises a plurality of photosensitive
pixels (21211); the image processing apparatus (10)
comprises:

a control module (1100), configured to control
the image sensor (21) to output a color-block
image, wherein, the color-block image compris-
es image pixel units arranged in a preset array,
each image pixel unit comprises a plurality of
original pixels, and each photosensitive pixel
(21211) corresponds to one original pixel;
a determining module (1200), configured to de-
termine a predetermined area on the color-block
image according to a user input;
a first converting module (1300), configured to
convert a first part of the color-block image into
a first simulation image using a first interpolation
algorithm, wherein, the first part of the color-
block image is in the predetermined area, the
first simulation image comprises first simulation
pixels arranged in a preset array, and each pho-
tosensitive pixel (21211) corresponds to one
first simulation pixel;
a second converting module (1400), configured
to convert a second part of the color-block image
into a second simulation image using a second
interpolation algorithm, wherein, a complexity of
the second interpolation algorithm is less than
that of the first interpolation algorithm, the sec-
ond part of the color-block image is outside the
predetermined area, the second simulation im-
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age comprises second simulation pixels ar-
ranged in a preset array, and each photosensi-
tive pixel (21211) corresponds to one second
simulation pixel; and
a merging module (1500), configured to merge
the first simulation image and the second simu-
lation image to generate a simulation image cor-
responding to the color-block image.

10. The image processing apparatus (10) according to
claim 9, wherein the preset array comprises a Bayer
array, and the image pixel unit comprises original
pixels arranged in a 2-by-2 array.

11. The image processing apparatus (10) according to
claim 9 or 10, wherein the electronic device compris-
es a touch screen, and the determining module
(1200) comprises:

a first converting unit (1210), configured to con-
vert the color-block image into a preview image
using a third interpolation algorithm;
a displaying unit (1220), configured to control
the touch screen to display the preview image;
and
a first processing unit (1230), configured to re-
ceive and process the user input on the touch
screen to determine the predetermined area.

12. The image processing apparatus according claim
11, wherein the first processing unit (1230) compris-
es:

a dividing sub-unit (12310), configured to divide
the preview image into extension units arranged
in an array;
a first identifying sub-unit (12320), configured to
process the user input to identify a touch loca-
tion;
an extending sub-unit (12330), configured to de-
termine the extension unit where the touch lo-
cation is as an original extension unit, and to
extend outwards by taking the original extension
unit as a center;
a first calculating sub-unit (12340), configured
to calculate a contrast value of each extension
unit which the extending reaches;
a first processing sub-unit (12350), configured
to determine an extension unit as an edge ex-
tension unit when the contrast value of the ex-
tension unit exceeds a preset threshold; and
a second processing sub-unit (12360), config-
ured to determine an area enclosed by the edge
extension units as the predetermined area.

13. The image processing apparatus (10) according to
claim 11, wherein the first processing unit (1230)
comprises:

a second identifying sub-unit (12370), config-
ured to process the user input to identify a touch
location and a predetermined shape; and
a determining sub-unit (12380), configured to
determine an area with the touch location as a
center and having the predetermined shape as
the predetermined area.

14. The image processing apparatus according to any
of claims 11-13, wherein the third interpolation algo-
rithm comprises the second interpolation algorithm.

15. The image processing apparatus according to claim
any of claims 9-14, wherein the first converting mod-
ule (1300) comprises:

a determining unit (1310), configured to deter-
mine whether a color of a first simulation pixel
is identical to that of an original pixel at a same
location as the first simulation pixel;
a second processing unit (1320), configured to
determine a pixel value of the original pixel as a
pixel value of the first simulation pixel when the
color of the first simulation pixel is identical to
that of the original pixel at the same location as
the first simulation pixel; and
a third processing unit (1330), configured to de-
termine the pixel value of the first simulation pix-
el according to a pixel value of an association
pixel when the color of the simulation pixel is
different from that of the original pixel at the
same location as the first simulation pixel,
wherein the association pixel is selected from
an image pixel unit with a same color as the first
simulation pixel and adjacent to an image pixel
unit comprising the original pixel, wherein, the
third processing unit (1330) comprises:

a second calculating sub-unit (13310), con-
figured to calculate a change of the color of
the first simulation pixel in each direction of
at least two directions according to the pixel
value of the first association pixel;
a third calculating sub-unit (13320), config-
ured to calculate a weight in each direction
of the at least two directions according to
the change; and
a fourth calculating sub-unit (13330), con-
figured to calculate the pixel value of the
first simulation pixel according to the weight
and the pixel value of the association pixel.

16. The image processing apparatus according to any
of claims 9-15, further comprising:

a first compensating module (1600), configured
to perform a white-balance compensation on the
color-block image; and
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a restoring module (1700), configured to per-
form a reverse white-balance compensation on
the simulation image.

17. The image processing apparatus according to any
of claims 9-16, further comprising at least one of:

a second compensating module (1800), config-
ured to perform at least one of a bad-point com-
pensation and a crosstalk compensation on the
color-block image; and
a processing module (1900), configured to per-
form at least one of a mirror shape correction,
a demosaicking processing, a denoising
processing and an edge sharpening processing
on the simulation image.

18. An electronic device (1000), comprising a housing
(1001), a processor (1002), a memory (1003), a cir-
cuit board (1006), a power supply circuit (1007), an
imaging apparatus (100) and a touch screen (1008),
wherein,
the circuit board (1006) is enclosed by the housing;
the processor (1002) and the memory (1003) are
positioned on the circuit board (1006); the power
supply circuit (1007) is configured to provide power
for respective circuits or components of the electron-
ic device (1000);
the imaging apparatus (100) comprises an image
sensor (21), wherein the image sensor (21) compris-
es an array (212) of photosensitive pixel units (212a)
and an array (211) of filter units (211a) arranged on
the array (212) of photosensitive pixel units (212a),
each filter unit (211a) corresponds to one photosen-
sitive pixel unit (212a), and each photosensitive pixel
unit (212a) comprises a plurality of photosensitive
pixels (21211);
the touch screen (1008) is configured to receive a
user input;
the memory (1003) is configured to store executable
program codes; and
the processor (1002) is configured to run a program
corresponding to the executable program codes by
reading the executable program codes stored in the
memory (1003), to perform the image processing
method according to any of claims 1-8.
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