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IMAGE PROCESSING METHOD AND APPARATUS, 

ELECTRONIC DEVICE AND STORAGE MEDIUM 

 

CROSS REFERENCE TO RELATED APPLICATION 

[ 0001] The present application is based on and claims priority to Chinese Patent 

Application No. 201811278997.1 filed on October 30, 2018 and entitled "IMAGE 

PROCESSING METHOD AND APPARATUS, ELECTRONIC DEVICE AND 

STORAGE MEDIUM", the content of which is incorporated herein by reference in its 

entirety. 

 

TECHNICAL FIELD 

[ 0002] The present disclosure relates to the technical field of image processing, and in 

particular, to an image processing method and apparatus, an electronic device, and a 

storage medium. 

 

BACKGROUND 

[ 0003] With the continuous development of electronic technology, a terminal has long 

been a device integrating functions such as leisure, communication, and entertainment, 

etc., and is not limited to the single function of communication only. For example, 

common terminals are all provided with cameras for satisfying still-photography or video-

photography needs of users. 

[ 0004] At present, because a terminal, such as a mobile phone and a tablet computer, 

cannot be configured with a related optical device due to the limitation of volume, the 
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terminal generally uses a software algorithm to post-process an image to obtain a 

background-blurred effect. However, at present, a common software algorithm 

process with a spot effect is complicated, takes a long time, and cannot support real-time 

preview. 

 

SUMMARY 

[ 0005] Embodiments of the present disclosure are expected to provide an image 

processing method and apparatus, an electronic device, and a storage medium. By 

performing filtering and distinguishing processing on an input image, and blending an 

obtained blurred background area and a non-background area of the input image, a 

background-blurred image with a spot effect can be obtained in a short time, thereby 

supporting the real-time preview display of the background-blurred image, and enabling 

the effect obtained by photographing to be consistent with the effect seen. 

[ 0006] The technical solution in the embodiments of the present disclosure is achieved as 

below: 

[ 0007] the embodiments of the present disclosure provide an image processing method, 

including: 

[ 0008] determining a target filter kernel; 

[ 0009] performing, according to the target filter kernel and depth of field information 

corresponding to an input image, filtering and distinguishing processing on the input 

image to obtain a non-background area and a blurred background area of the input image; 

and 

[ 0010] blending the non-background area and the blurred background area to obtain a 

background-blurred image. In the above-mentioned solution, before determining the target 



 
 
3 

 

filter kernel, the image processing method further includes: 

[ 0011] acquiring a first template image; 

[ 0012] scaling the first template image to a predetermined size of a filter kernel to obtain 

a second template image; and 

[ 0013] determining a two-dimensional array corresponding to the second template image 

as the target filter kernel. 

[ 0014] In the above-mentioned solution, before determining the target filter kernel, the 

method includes: 

[ 0015] receiving a selection instruction, the selection instruction including a spot type; 

and 

[ 0016] the acquiring a first template image includes: determining the first template image 

according to the spot type in the selection instruction. 

[ 0017] In the above-mentioned solution, the performing, according to the target filter 

kernel and depth of field information corresponding to an input image, filtering and 

distinguishing processing on the input image to obtain a non-background area and a 

blurred background area of the input image includes: 

[ 0018] filtering the input image according to the target filter kernel to obtain a blurred 

image; 

[ 0019] distinguishing, according to the depth of field information, a background area and 

a non-background area of the blurred image as well as a background area and a non-

background area of the input image; and 

[ 0020] determining the background area of the blurred image as the blurred background 

area. 
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[ 0021] In the above-mentioned solution, the filtering the input image according to the 

target filter kernel to obtain a blurred image includes: 

[ 0022] performing brightness stretching transformation on the input image according to 

a predetermined brightness transformation mode to obtain a first image; 

[ 0023] filtering the first image according to the target filter kernel to obtain a second 

image; and 

[ 0024] performing inverse brightness stretching transformation on the second image 

according to the predetermined brightness transformation mode to obtain the blurred 

image. 

[ 0025] In the above-mentioned solution, the performing, according to the target filter 

kernel and depth of field information corresponding to an input image, filtering and 

distinguishing processing on the input image to obtain a non-background area and a 

blurred background area of the input image includes: 

[ 0026] distinguishing the background area and the non-background area of the input 

image according to the depth of field information; and 

[ 0027] filtering the background area of the input image according to the target filter kernel 

to obtain the blurred background area. 

[ 0028] In the above-mentioned solution, the filtering the background area of the input 

image according to the target filter kernel to obtain the blurred background area includes: 

[ 0029] performing brightness stretching transformation on the background area of the 

input image according to the predetermined brightness transformation mode to obtain a 

first background area; 

[ 0030] filtering the first background area according to the target filter kernel to obtain a 

second background area; and 
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[ 0031] performing inverse brightness stretching transformation on the second 

background area according to the predetermined brightness transformation mode to obtain 

the blurred background area. 

[ 0032] The embodiments of the present disclosure provide an image processing apparatus, 

including: 

[ 0033] a determining portion, configured to determine a target filter kernel; 

[ 0034] an acquiring portion, configured to perform, according to the target filter kernel 

and depth of field information corresponding to an input image, filtering and 

distinguishing processing on the input image to obtain a non-background area and a 

blurred background area of the input image; and 

[ 0035] an imaging portion, configured to blend the non-background area and the blurred 

background area to obtain a background-blurred image. 

[ 0036] In the image processing apparatus, the determining portion is specifically 

configured to acquire a first template image, scale the first template image to a 

predetermined size of a filter kernel to obtain a second template image, and determine a 

two-dimensional array corresponding to the second template image as the target filter 

kernel. 

[ 0037] The image processing apparatus further includes: a receiving portion, where 

[ 0038] the receiving portion is configured to receive a selection instruction, the selection 

instruction including a spot type; and 

[ 0039] the acquiring the first template image by the determining portion includes: 

determining the first template image according to the spot type in the selection instruction. 

[ 0040] In the image processing apparatus, the acquiring portion is specifically configured 

to filter the input image according to the target filter kernel to obtain a blurred image, 
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distinguish a background area and a non-background area of the blurred image as well as 

a background area and a non-background area of the input image according to the depth 

of field information, and determine the background area of the blurred image as the blurred 

background area. 

[ 0041] In the image processing apparatus, the acquiring portion is specifically configured 

to perform brightness stretching transformation on the input image according to a 

predetermined brightness transformation mode to obtain a first image, filter the first image 

according to the target filter kernel to obtain a second image, and perform inverse 

brightness stretching transformation on the second image according to the predetermined 

brightness transformation mode to obtain the blurred image. 

[ 0042] In the image processing apparatus, the acquiring portion is specifically configured 

to distinguish the background area and the non-background area of the input image 

according to the depth of field information, and filter the background area of the input 

image according to the target filter kernel to obtain the blurred background area. 

[ 0043] In the image processing apparatus, the acquiring portion is specifically configured 

to perform brightness stretching transformation on the background area of the input image 

according to the predetermined brightness transformation mode to obtain a first 

background area, filter the first background area according to the target filter kernel to 

obtain a second background area, and perform inverse brightness stretching 

transformation on the second background area according to the predetermined brightness 

transformation mode to obtain the blurred background area. 

[ 0044] The embodiments of the present disclosure provide an electronic device, including: 

a processor, a memory, and a communication bus, where 

[ 0045] the communication bus is configured to implement connection communication 

between the processor and the memory, and 
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[ 0046] the processor is configured to execute an image processing program stored in the 

memory to implement the image processing method. 

[ 0047] The electronic device is a mobile phone or a tablet computer. 

[ 0048] The present disclosure provides a computer-readable storage medium, where the 

computer-readable storage medium stores one or more programs, and the one or more 

programs may be executed by one or more processors so as to implement the image 

processing method. 

[ 0049] In view of the above, in the technical solution in the embodiments of the present 

disclosure, the image processing apparatus determines a target filter kernel, performs, 

according to the target filter kernel and depth of field information corresponding to an 

input image, filtering and distinguishing processing on the input image to obtain a non-

background area and a blurred background area of the input image, and blends the non-

background area and the blurred background area to obtain a background-blurred image. 

That is to say, in the technical solution of the embodiments of the present disclosure, by 

performing filtering and distinguishing processing on the input image, and blending the 

obtained blurred background area and the non-background area, a background-blurred 

image with a spot effect can be obtained in a short time, thereby supporting the real-time 

preview display of the background-blurred image, and enabling the effect obtained by 

photographing to be consistent with the effect seen. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[ 0050] FIG. 1 is a schematic flowchart of an image processing method provided by the 

embodiments of the present disclosure; 

[ 0051] FIG. 2 is a schematic flowchart of determining a target filter kernel provided by 

the embodiments of the present disclosure; 



 
 
8 

 

[ 0052] FIG. 3(a) is a first schematic diagram of an exemplary first template image 

provided by the embodiments of the present disclosure; 

[ 0053] FIG. 3(b) is a second schematic diagram of an exemplary first template image 

provided by the embodiments of the present disclosure; 

[ 0054] FIG. 4 is a schematic transformation curve of an exemplary predetermined 

brightness transformation mode provided by the embodiments of the present disclosure; 

[ 0055] FIG. 5(a) is a first schematic real-time preview display diagram of an exemplary 

background-blurred image provided by the embodiments of the present disclosure; 

[ 0056] FIG. 5(b) is a second schematic real-time preview display diagram of an 

exemplary background-blurred image provided by the embodiments of the present 

disclosure; 

[ 0057] FIG. 5(c) is a second schematic real-time preview display diagram of an 

exemplary background-blurred image provided by the embodiments of the present 

disclosure; 

[ 0058] Fig. 6 is a schematic structural diagram of an image processing apparatus provided 

by the embodiments of the present disclosure; and 

[ 0059] FIG. 7 is a schematic structural diagram of an electronic device according to the 

embodiments of the present disclosure. 

 

DETAILED DESCRIPTION 

[ 0060] The technical solution in the embodiments of the present disclosure is clearly and 

completely described below with reference to the drawings in the embodiments of the 

present disclosure. 
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[ 0061] Embodiment I 

[ 0062] The present disclosure provides an image processing method. FIG. 1 is a 

schematic flowchart of an image processing method provided by the present disclosure. 

As shown in FIG. 1, the following steps are mainly included. 

[ 0063] At S101, a target filter kernel is determined. 

[ 0064] In the embodiments of the present disclosure, an image processing apparatus may 

first determine the target filter kernel for performing subsequent processing steps on an 

input image. 

[ 0065] FIG. 2 is a schematic flowchart of determining a target filter kernel provided by 

the embodiments of the present disclosure. As shown in FIG. 2, specific steps of 

determining the target filter kernel by an image processing apparatus are as follows. 

[ 0066] At S201, a first template image is acquired.In the embodiments of the present 

disclosure, the image processing apparatus may acquire the first template image. The first 

template image is an original image template corresponding to the target filter kernel. 

[ 0068] It should be noted that, in the embodiments of the present disclosure, before 

determining the target filter kernel, the image processing apparatus may receive a selection 

instruction sent by a user. The selection instruction includes a spot type, such as the shape 

and orientation of a spot. The image is a corresponding first template image that can be 

obtained from other storage devices according to the spot type in the selection instruction 

or in any manner. The specific selection instruction and the method for acquiring the first 

template image are not limited in the embodiments of the present disclosure. 

[ 0069] FIG. 3(a) is a first schematic diagram of an exemplary first template image 

provided by embodiments of the present disclosure. In the embodiments of the present 

disclosure, the target filter kernel may be a pentagonal filter kernel. In order to determine 

the pentagonal filter kernel, the image processing apparatus needs to first obtain the first 
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template image as shown in FIG. 3(a). 

[ 0070] FIG. 3(b) is a second schematic diagram of an exemplary first template image 

provided by embodiments of the present disclosure. In the embodiments of the present 

disclosure, the target filter kernel may be a heart-shaped filter kernel. In order to determine 

the heart-shaped filter kernel, the image processing apparatus needs to first obtain the first 

template image as shown in FIG. 3(b). 

[ 0071] At S202, the first template image is scaled to a predetermined size of a filter kernel 

to obtain a second template image. 

[ 0072] In the embodiments of the present disclosure, after acquiring the first template 

image, the image processing apparatus may scale the first template image to the 

predetermined filter kernel size to obtain the second template image. 

[ 0073] It should be noted that, in the embodiments of the present disclosure, the image 

processing apparatus stores the predetermined filter kernel size for defining a specific size 

of a generated filter kernel. The specific predetermined filter kernel size is not limited in 

the embodiments of the present disclosure. 

[ 0074] Exemplarily, in the embodiments of the present disclosure, the predetermined size 

of the filter kernel is 9×9. Therefore, after acquiring the first template image, the image 

processing apparatus scales the first template image to 9×9. 

[ 0075] It can be understood that, in the embodiments of the present disclosure, the first 

template image may be too large or too small, and therefore, the image processing 

apparatus needs to scale the first template image to an actually required size, i.e., scaling 

to the predetermined filter kernel size, so that a suitable filter kernel can be further 

generated. 

[ 0076] At S203, a two-dimensional array corresponding to the second template image is 

determined as the target filter kernel. 
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[ 0077] In the embodiments of the present disclosure, after acquiring the second template 

image, the image processing apparatus determines the two-dimensional array 

corresponding to the second template image as the target filter kernel. 

[ 0078] It should be noted that, in the embodiments of the present disclosure, each 

numerical value in the two-dimensional array corresponding to the second template image 

indicates a pixel value of a corresponding area in the second template image. The specific 

two-dimensional array corresponding to the second template image is not limited in the 

embodiments of the present disclosure. 

[ 0079] Exemplarily, in the embodiments of the present disclosure, the target filter kernel 

is a pentagonal filter kernel, and the predetermined size of the filter kernel is 9×9. 

Therefore, the first template image acquired by the image processing apparatus is as 

shown in FIG. 3(a). After the first template image is scaled to the size of 9×9 to obtain the 

second template image, the two-dimensional array corresponding to the second template 

image is determined as the pentagonal filter kernel. The specific pentagonal filter kernel 

is as shown in formula (1): 

ଵ

ଶଽ଻ଽ

⎣
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎡
0 0 0 3 33 0 0 0 0
0 0 0 12 99 5 0 0 0
0 0 0 30 132 30 0 3 3
9 54 60 91 132 107 99 95 16
2 58 129 132 132 132 113 25 0
0 0 25 123 132 132 37 0 0
0 0 22 132 105 132 72 0 0
0 0 55 90 2 35 93 5 0
0 0 28 7 0 0 11 5 0 ⎦

⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎤

             (1) 

[ 0080] Exemplarily, in the embodiments of the present disclosure, the target filter kernel 

is the heart-shaped filter kernel, and the predetermined filter kernel size is 9×9. Therefore, 

the first template image acquired by the image processing apparatus is as shown in FIG. 

3(b). After the first template image is scaled to the size of 9×9 to obtain the second 

template image, the two-dimensional array corresponding to the second template image is 

determined as the heart-shaped filter kernel. The specific heart-shaped filter kernel is as 
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shown in formula (2): 

   
ଵ

ହଽ଺ଷ

⎣
⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎡

2 45 68 30 0 30 68 45 2
66 130 130 129 73 129 130 130 66

112 130 130 130 130 130 130 130 112
96 130 130 130 130 130 130 130 96
31 130 130 130 130 130 130 130 31
0 50 130 130 130 130 130 50 0
0 0 50 130 130 130 50 0 0
0 0 0 48 130 48 0 0 0
0 0 0 0 16 0 0 0 0 ⎦

⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎤

       (2) 

[ 0081] It can be understood that, in the embodiments of the present disclosure, the target 

filter kernel determined by the image processing apparatus may be a circular filter kernel, 

i.e., a filter kernel having a circular spot effect. Because a circle is of a regular figure, not 

only the circular filter kernel may be generated through steps S201-S203, but also the 

mathematical formula about the circular filter kernel in the prior art may be directly 

invoked. Moreover, for a filter kernel needing to have an irregular-shaped spot effect, such 

as the pentagonal filter kernel and the heart-shaped filter kernel, may be expressed by 

mathematical formulas by means of a large number of calculations, but it is complicated. 

Therefore, corresponding filter kernels may be determined by using a template conversion 

mode provided in steps S201-S203. The specific mode of determining the target filter 

kernel is not limited in the embodiments of the present disclosure. 

[ 0082] It can be understood that, in the prior art, in the case that a background-blurred 

image is obtained by using a single-lens reflex camera, a circular spot effect is present on 

the image generally, so that the display beauty of the image is improved. In the 

embodiments of the present disclosure, the image processing apparatus may provide not 

only a circular filter kernel allowing an image to produce a circular spot effect, but also 

filter kernels in various other shapes, such as a heart-shaped filter kernel, a pentagonal 

filter kernel, etc., so that the image can produce a heart-shaped spot or a pentagonal spot. 

[ 0083] At S102, according to the target filter kernel and depth of field information 

corresponding to an input image, filtering and distinguishing processing is performed on 
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the input image to obtain a non-background area and a blurred background area of the 

input image. 

[ 0084] In the embodiments of the present disclosure, after determining the target filter 

kernel, the image processing apparatus may further acquire the depth of field information 

corresponding to the input image, so as to perform filtering and distinguishing processing 

on the input image according to the target filter kernel and the depth of field information 

corresponding to the input image, thereby obtaining the non-background area and the 

blurred background area of the input image. 

[ 0085] It should be noted that, in the embodiments of the present disclosure, the input 

image is an image displayed on a current preview interface of the image processing 

apparatus, i.e., an image entering the field of view when the image processing apparatus 

is photographing. The specific input image is not limited in the embodiments of the present 

disclosure. 

[ 0086] It should be noted that, in the embodiments of the present disclosure, the image 

processing apparatus may also acquires the depth of field information corresponding to 

the input image while acquiring the input image. The depth of field information 

corresponding to the input image may represent the distances of different objects in the 

input image. The specific depth of field information corresponding to input image is not 

limited in the embodiments of the present disclosure. 

[ 0087] In the embodiments of the present disclosure, the performing filtering and 

distinguishing processing on the input image according to the target filter kernel and the 

depth of field information corresponding to the input image to obtain the non-background 

area and the blurred background area of the input image by the image processing apparatus 

includes: filtering the input image according to the target filter kernel to obtain the blurred 

image, distinguishing the background area and the non-background area of the blurred 

image as well as the background area and the non-background area of the input image 
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according to the depth of field information, and determining the background area of the 

blurred image as a blurred background area. 

[ 0088] It should be noted that, in the embodiments of the present disclosure, the target 

filter kernel may be a circular filter kernel, a heart-shaped filter kernel, or a pentagonal 

filter kernel. Therefore, the image processing apparatus performs processing on the input 

image according to the target filter kernel so that the obtained blurred image has a 

corresponding spot shape. 

[ 0089] Specifically, in the embodiments of the present disclosure, in order to obtain a 

blurred image having a better spot effect, the filtering the input image according to the 

target filter kernel to obtain a blurred image by the image processing apparatus includes: 

performing brightness stretching transformation on the input image according to a 

predetermined brightness transformation mode to obtain a first image, filtering the first 

image according to the target filter kernel to obtain a second image, and performing 

brightness stretching inverse transformation on the second image according to the 

predetermined brightness transformation mode to obtain the blurred image. 

[ 0090] It should be noted that, in the embodiments of the present disclosure, the image 

processing apparatus stores the predetermined brightness transformation mode for 

performing brightness stretching transformation on the input image and performing 

inverse brightness stretching transformation on the second image. The specific 

predetermined brightness transformation mode is not limited in the embodiments of the 

present disclosure. 

[ 0091] It can be understood that, in the embodiments of the present disclosure, the image 

processing apparatus first performs brightness stretching transformation on the input 

image to obtain the first image, so that an area where a spot is added during filtering may 

be quickly found from the first image. The performing stretching inverse transformation 

on the second image by the image processing apparatus is actually to restore the brightness 
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of the second image to a normal display range, thereby obtaining a blurred image having 

brightness within the normal display range. 

[ 0092] Exemplarily, in the embodiments of the present disclosure, the predetermined 

brightness transformation mode is as shown in formula (3): 

 y = ቐ
128e

౮-భమఴ

యమ ，    x > 128

x，                    x ≤ 128
                           (3) 

[ 0093] When the image processing apparatus performs brightness stretching 

transformation on the input image according to formula (1) to obtain the first image, x is 

the brightness value of each pixel point in the input image, and y is the brightness value 

of each pixel point in the first image; and when inverse brightness transformation is 

performed on the second image according to formula (3) to obtain the blurred image, y is 

the brightness value of each pixel point in the second image, and x is the brightness value 

of each pixel point in the blurred image. 

[ 0094] FIG. 4 is a schematic transformation curve of an exemplary predetermined 

brightness transformation mode provided in the embodiments of the present disclosure. 

As shown in FIG. 4, for the predetermined brightness transformation mode shown in 

formula (3), when the image processing apparatus performs brightness stretching 

transformation on the input image according to the predetermined brightness 

transformation mode shown in formula (3), pixel points having brightness values less than 

or equal to 128 in the input image have corresponding brightness values unchanged in the 

first image, and pixel points having brightness value greater than 128 have corresponding 

brightness values increased exponentially in the first image, i.e., for the schematic 

transformation curve, when x is less than or equal to 128, y is small, and when x is greater 

than 128, y is rapidly increased. 

[ 0095] It can be understood that, in the embodiments of the present disclosure, the target 

filter kernel may have a spot effect, and therefore, after obtaining the first image, the image 
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processing apparatus filters the first image by using the target filter kernel, and the 

obtained second image has a spot effect, i.e., the second image has a spot shape 

corresponding to the target filter kernel. Furthermore, the image processing apparatus 

performs inverse brightness stretching transformation on the second image according to 

the predetermined brightness transformation mode, and the obtained blurred image also 

has a spot effect. 

[ 0096] Exemplarily, in the embodiments of the present disclosure, the target filter kernel 

determined by the image processing apparatus is a heart-shaped filter kernel, and the heart-

shaped filter kernel has a heart-shaped spot effect. The image processing apparatus 

performs brightness stretching transformation on the input image according to the 

brightness transformation mode shown in formula (3) to obtain the first image, then filters 

the first image by using the heart-shaped filter kernel to obtain the second image, and 

finally performs inverse brightness stretching transformation on the second image 

according to the brightness transformation mode shown in formula (3) to obtain the 

blurred image, Both the second image and the blurred image have the heart-shaped spot 

effect. 

[ 0097] It should be noted that, in the embodiments of the present disclosure, the image 

processing apparatus may obtain the depth of field information corresponding to the input 

image, and the image obtained by filtering the input image does not change the depth of 

field of the image. Therefore, the depth of field information corresponding to the blurred 

image is actually the same as the depth of field information corresponding to the input 

image. The image processing apparatus may directly distinguish the background area and 

the non-background area of the blurred image as well as the background area and the non-

background area of the input image according to the depth of field information 

corresponding to the input image, and at the same time, determine the background area of 

the blurred image as the blurred background area. 

[ 0098] In the embodiments of the present disclosure, the performing filtering and 
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distinguishing processing on the input image according to the target filter kernel and the 

depth of field information corresponding to the input image to obtain the non-background 

area and the blurred background area of the input image by the image processing apparatus 

may further include: distinguishing the background area and the non-background area of 

the input image according to the depth of field information, and filtering the background 

area of the input image according to the target filter kernel to obtain the blurred 

background area. 

[ 0099] Specifically, in the embodiments of the present disclosure, the filtering the 

background area of the input image according to the target filter kernel to obtain a blurred 

background area by the image processing apparatus includes: performing brightness 

stretching transformation on the background area of the input image according to the 

predetermined brightness transformation mode to obtain the first background area, 

filtering the first background area according to the target filter kernel to obtain the second 

background area, and performing inverse brightness stretching transformation on the 

second background area according to the predetermined brightness transformation mode 

to obtain the blurred background area. 

[ 00100] It should be noted that, in the embodiments of the present disclosure, the process 

of filtering the background area of the input image by the image processing apparatus 

according to the target filter kernel is exactly the same as the process of directly filtering 

the input image. The predetermined brightness transformation mode may also be as shown 

in formula (3), and the only difference is that the processed objects are different. Details 

are not described here again. 

[ 00101] It can be understood that, in the embodiments of the present disclosure, for the 

filtering and distinguishing processing performed on the input image by the image 

processing apparatus, distinguishing processing may be performed, and then filtering 

processing is performed, or filtering processing may be performed first, and then 

distinguishing processing is performed, i.e., the above-mentioned two filtering processes. 
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However, the image processing apparatus may obtain both the non-background area and 

the blurred background area, and the specific execution manner is not limited in the 

embodiments of the present invention. 

[ 00102] At S103, the non-background area and the blurred background area are blended to 

obtain a background-blurred image. 

[ 00103] In the embodiments of the present disclosure, after obtaining the non-background 

area and the blurred background area of the input image, the image processing apparatus 

may blend the non-background area and the blurred background area to obtain a 

background-blurred image. 

[ 00104] It should be noted that, in the embodiments of the present disclosure, the image 

processing apparatus may store a predetermined blending mode for blending the non-

background area and the background area. The specific predetermined blending mode is 

not limited in the embodiments of the present disclosure. 

[ 00105] It can be understood that, in the embodiments of the present disclosure, the image 

processing apparatus is actually for blurring the background area of the input image, and 

the blurred background area after the blurring has the spot effect. For the input image, the 

background area is not blurred, and the blurred background area has been blurred and has 

a spot effect. Therefore, the non-background area and the blurred background area are 

blended according to the predetermined blending mode to obtain the background-blurred 

image, i.e., the blurring of the background area of the input image is implemented, the 

foreground still remains the definition of the input image, and the blurred background area 

has a spot effect. 

[ 00106] Exemplarily, in the embodiments of the present disclosure, the predetermined 

blending mode is Alpha blending. After obtaining the non-background area and the blurred 

background area of the input image, the image processing apparatus may blend the non-

background area and the blurred background area according to the Alpha blending to 
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obtain the background-blurred image. 

[ 00107] It should be noted that, in the embodiments of the present disclosure, the Alpha 

blending is a technology for enabling an object in an image to be transparent, so that the 

non-background area and the blurred background area may be integrated together. The 

specific Alpha blending is prior art, and details are not described herein again. 

[ 00108] It should be noted that, in the embodiments of the present disclosure, the filter 

kernel having a spot effect as well as the brightness stretching transformation and inverse 

brightness stretching transformation are adopted to simulate the spot effect, and an 

acceleration processing is performed on a terminal, so that the time consumed is reduced. 

Therefore, after obtaining the background-blurred image, the image processing apparatus 

may perform real-time preview display of the background-blurred image. 

[ 00109] FIG. 5(a) is a first schematic real-time preview display diagram of an exemplary 

background-blurred image provided in the embodiments of the present disclosure. As 

shown in FIG. 5(a), the background area of the background-blurred image has been 

blurred, and has a circular spot, i.e., the target filter kernel is a circular filter kernel. 

[ 00110] FIG. 5(b) is a second schematic real-time preview display diagram of an 

exemplary background-blurred image provided by the embodiments of the present 

disclosure. As shown in FIG. 5(b), the background area of the background-blurred image 

has been blurred, and has a heart-shaped spot effect, i.e., the target filter kernel is a heart-

shaped filter kernel. 

[ 00111] FIG. 5(c) is a second schematic real-time preview display diagram of an 

exemplary background-blurred image provided by the embodiments of the present 

disclosure. As shown in FIG. 5(c), the background area of the background-blurred image 

has been blurred, and has a pentagonal spot effect, i.e., the target filter kernel is a 

pentagonal filter kernel. 
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[ 00112] The embodiments of the present disclosure provide an image processing 

method, where an image processing apparatus determines a target filter kernel, performs, 

according to the target filter kernel and depth of field information corresponding to an 

input image, filtering and distinguishing processing on the input image to obtain a non-

background area and a blurred background area of the input image, and blends the non-

background area and the blurred background area to obtain a background-blurred image. 

That is to say, in the technical solution of the embodiments of the present disclosure, by 

performing filtering and distinguishing processing on the input image, and blending the 

obtained blurred background area and the non-background area, a background-blurred 

image with a spot effect may be obtained in a short time, thereby supporting the real-time 

preview display of the background-blurred image, and enabling the effect obtained by 

photographing to be consistent with the effect seen. 

[ 00113] Embodiment II 

[ 00114] Embodiments of the present disclosure provide an image processing apparatus. 

FIG. 6 is a schematic structural diagram of an image processing apparatus provided by the 

embodiments of the present disclosure. As shown in FIG. 6, the image processing 

apparatus includes: 

[ 00115] a determining portion 601, configured to determine a target filter kernel; 

[ 00116] an acquiring portion 602, configured to perform, according to the target filter 

kernel and depth of field information corresponding to an input image, filtering and 

distinguishing processing on the input image to obtain a non-background area and a 

blurred background area of the input image; and 

[ 00117] an imaging portion 603, configured to blend the non-background area and the 

blurred background area to obtain a background-blurred image.Optimally, the determining 

portion 601 is specifically configured to acquire a first template image, scale the first 

template image to a predetermined size of a filter kernel to obtain a second template image, 
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and determine a two-dimensional array corresponding to the second template image as the 

target filter kernel. 

[ 00119] Optimally, the image processing apparatus further includes: a receiving portion 

604; 

[ 00120] the receiving portion 604 is configured to receive a selection instruction, the 

selection instruction including a spot type; and 

[ 00121] the acquiring the first template image by the determining portion 601 includes: 

determining the first template image according to the spot type in the selection instruction. 

[ 00122] In at least one embodiment of the present disclosure, the acquiring portion 602 is 

specifically configured to filter the input image according to the target filter kernel to 

obtain a blurred image, distinguish a background area and a non-background area of the 

blurred image as well as a background area and a non-background area of the input image 

according to the depth of field information, and determine the background area of the 

blurred image as the blurred background area. 

[ 00123] In at least one embodiment of the present disclosure, the acquiring portion 602 is 

specifically configured to perform brightness stretching transformation on the input image 

according to a predetermined brightness transformation mode to obtain a first image, filter 

the first image according to the target filter kernel to obtain a second image; and perform 

inverse brightness stretching transformation on the second image according to the 

predetermined brightness transformation mode to obtain the blurred image. 

[ 00124] In at least one embodiment of the present disclosure, the acquiring portion 602 is 

specifically configured to distinguish the background area and the non-background area 

of the input image according to the depth of field information, and filter the background 

area of the input image according to the target filter kernel to obtain the blurred 

background area. 
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[ 00125] In at least one embodiment of the present disclosure, the acquiring portion 602 is 

specifically configured to perform brightness stretching transformation on the background 

area of the input image according to the predetermined brightness transformation mode to 

obtain a first background area, filter the first background area according to the target filter 

kernel to obtain a second background area, and perform inverse brightness stretching 

transformation on the second background area according to the predetermined brightness 

transformation mode to obtain the blurred background area. 

[ 00126] The embodiments of the present disclosure provide an image processing apparatus 

that determines a target filter kernel, performs, according to the target filter kernel and 

depth of field information corresponding to an input image, filtering and distinguishing 

processing on the input image to obtain a non-background area and a blurred background 

area of the input image, and blends the non-background area and the blurred background 

area to obtain a background-blurred image. That is to say, the image processing apparatus, 

provided by the embodiments of the present disclosure, performs filtering and 

distinguishing processing on the input image and blends the obtained blurred background 

area and the non-background area, so that a background-blurred image with a spot effect 

can be obtained in a short time, thereby supporting the real-time preview display of the 

background-blurred image, and enabling the effect obtained by photographing to be 

consistent with the effect seen. 

[ 00127] The embodiments of the present disclosure provide an electronic device. FIG. 7 is 

a schematic structural diagram of an electronic device provided by the embodiments of 

the present disclosure. As shown in FIG. 7, the electronic device includes: a processor 701, 

a memory 702, and a communication bus 703, where 

[ 00128] the communication bus 703 is configured to implement connection 

communication between the processor 701 and the memory 702, and 

[ 00129] the processor 701 is configured to execute an image processing program stored in 
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the memory 702 to implement the image processing method. 

[ 00130] In at least one embodiment of the present disclosure, the electronic device is a 

mobile phone or a tablet computer. 

[ 00131] It is to be noted that, in the embodiments of the present disclosure, the determining 

portion 601, the acquiring portion 602, the imaging portion 603, and the receiving portion 

604 in the image processing apparatus actually correspond to the processor 701 in the 

electronic device. The steps performed by the determining portion 601, the acquiring 

portion 602, the imaging portion 603, and the receiving portion 604 in the image 

processing apparatus are the same as the steps performed by the processor 701 in the 

electronic device. 

[ 00132] The embodiments of the present disclosure further provide a computer-readable 

storage medium, where the computer-readable storage medium stores one or more 

programs, and the one or more programs may be executed by one or more processors so 

as to implement the image processing method. The computer-readable storage medium 

may be a volatile memory such as a Random-Access Memory (RAM), or a non-volatile 

memory such as a Read-Only Memory (ROM), a flash memory, a Hard Disk Drive (HDD) 

or a Solid-State Drive (SSD), and may also be a device including one or any combination 

of said the above-mentioned memories, such as a mobile phone, a computer, a tablet 

device, and a personal digital assistant. 

[ 00133] A person skilled in the art should know that the embodiments of the present 

disclosure may be provided as a method, a system, or a computer program product. 

Therefore, the embodiments of the present disclosure may use a hardware embodiment, a 

software embodiment, or an embodiment combining software and hardware aspects. 

Moreover, the present disclosure may use a computer program product that is 

implemented on one or more computer-usable storage media (including but not limited to 

a disk memory, an optical memory, etc.) and includes computer usable program codes. 



 
 

24 
 

[ 00134] The present disclosure are described with reference to flowcharts and/or block 

diagrams of the method, apparatus (system), and computer program product according to 

the embodiments of the present disclosure. It should be understood that each of the 

processes and/or blocks in the flowcharts and/or block diagrams, and combinations of the 

flows and/or blocks in the flowcharts and/or block diagrams may be implemented by 

computer program instructions. These computer program instructions may be provided to 

a processor of a general purpose computer, a special purpose computer, an embedded 

processor or other programmable signal processing devices to produce a machine, so that 

the instructions are executed by the processor of a computer or other programmable signal 

processing devices to produce a device for implementing functions specified in one or 

more flows of the flowcharts or in one or more blocks of the block diagrams. 

[ 00135] The computer program instructions can also be stored in a computer-readable 

memory that can direct a computer or other programmable signal processing device to 

operate in a particular manner, such that the instructions stored in the computer-readable 

memory produce a product comprising the instruction device. The instruction device 

implements the functions specified in one or more flows of the flowcharts or in one or 

more blocks of the block diagrams. 

[ 00136] These computer program instructions may also be loaded onto a computer or other 

programmable signal processing devices such that a series of operational steps are 

executed on the computer or other programmable devices to produce computer 

implemented processing, so that instructions executed on a computer or other 

programmable devices provide steps for implementing the functions specified in one or 

more flows of the flowcharts or in one or more blocks of the block diagrams. 

[ 00137] Those described above are only preferred embodiments of the present disclosure 

and are not used to limit the scope of protection of the present disclosure. 
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INDUSTRIAL APPLICABILITY 

[ 00138] In the technical solution of the embodiments of the present disclosure, a target 

filter kernel is determined, filtering and distinguishing processing is performed, according 

to the target filter kernel and depth of field information corresponding to an input image, 

on the input image to obtain a non-background area and a blurred background area of the 

input image, and the non-background area and the blurred background area are blended to 

obtain a background-blurred image. That is to say, in the technical solution of the 

embodiments of the present disclosure, by performing filtering and distinguishing 

processing on the input image, and blending the obtained blurred background area and the 

non-background area, a background-blurred image with a spot effect may be obtained in 

a short time, thereby supporting the real-time preview display of the background-blurred 

image, and enabling the effect obtained by photographing to be consistent with the effect 

seen. 
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CLAIMS 

 

1. An image processing method, comprising: 

determining a target filter kernel; 

performing, according to the target filter kernel and depth of field information 

corresponding to an input image, filtering and distinguishing processing on the input image to 

obtain a non-background area and a blurred background area of the input image; and 

blending the non-background area and the blurred background area to obtain a 

background-blurred image. 

 

2. The image processing method according to claim 1, wherein the determining a target filter 

kernel comprises: 

acquiring a first template image; 

scaling the first template image to a predetermined size of a filter kernel to obtain a 

second template image; and 

determining a two-dimensional array corresponding to the second template image as the 

target filter kernel. 

 

3. The image processing method according to claim 2, wherein before determining the target 

filter kernel, the method comprises: 

receiving a selection instruction comprising a spot type; and 

the acquiring the first template image comprises: determining the first template image 
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according to the spot type in the selection instruction. 

 

4. The image processing method according to any one of claims 1 to 3, wherein the performing, 

according to the target filter kernel and depth of field information corresponding to an input 

image, filtering and distinguishing processing on the input image to obtain a non-background 

area and a blurred background area of the input image comprises: 

filtering the input image according to the target filter kernel to obtain a blurred image; 

distinguishing, according to the depth of field information, a background area and a non-

background area of the blurred image as well as a background area and a non-background area 

of the input image; and 

determining the background area of the blurred image as the blurred background area. 

 

5. The image processing method according to claim 4, wherein the filtering the input image 

according to the target filter kernel to obtain a blurred image comprises: 

performing, according to a predetermined brightness transformation mode, brightness 

stretching transformation on the input image to obtain a first image; 

filtering the first image according to the target filter kernel to obtain a second image; 

and 

performing, according to the predetermined brightness transformation mode, inverse 

brightness stretching transformation on the second image to obtain the blurred image. 

 

6. The image processing method according to any one of claims 1 to 4, wherein the performing, 

according to the target filter kernel and depth of field information corresponding to an input 
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image, filtering and distinguishing processing on the input image to obtain a non-background 

area and a blurred background area of the input image comprises: 

distinguishing the background area and the non-background area of the input image 

according to the depth of field information; and 

filtering, according to the target filter kernel, the background area of the input image to 

obtain the blurred background area. 

 

7. The image processing method according to claim 6, wherein the filtering, according to the 

target filter kernel, the background area of the input image to obtain the blurred background 

area comprises: 

performing, according to the predetermined brightness transformation mode, brightness 

stretching transformation on the background area of the input image to obtain a first background 

area; 

filtering the first background area according to the target filter kernel to obtain a second 

background area; and 

performing, according to the predetermined brightness transformation mode, inverse 

brightness stretching transformation on the second background area to obtain the blurred 

background area. 

 

8. An image processing apparatus, comprising: 

a determining portion, configured to determine a target filter kernel; 

an acquiring portion, configured to perform, according to the target filter kernel and 

depth of field information corresponding to an input image, filtering and distinguishing 

processing on the input image to obtain a non-background area and a blurred background area 
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of the input image; and 

an imaging portion, configured to blend the non-background area and the blurred 

background area to obtain a background-blurred image. 

 

9. The image processing apparatus according to claim 8, wherein 

the determining portion is specifically configured to acquire a first template image, scale 

the first template image to a predetermined size of a filter kernel to obtain a second template 

image, and determine a two-dimensional array corresponding to the second template image as 

the target filter kernel. 

 

10. The image processing apparatus according to claim 9, further comprising: a receiving 

portion, wherein 

the receiving portion is configured to receive a selection instruction comprising a spot 

type; and 

the acquiring the first template image by the determining portion comprises: 

determining the first template image according to the spot type in the selection instruction. 

 

11. The image processing apparatus according to any one of claims 8 to 10, wherein 

the acquiring portion is specifically configured to filter the input image according to the 

target filter kernel to obtain a blurred image, distinguish a background area and a non-

background area of the blurred image as well as a background area and a non-background area 

of the input image according to the depth of field information, and determine the background 

area of the blurred image as the blurred background area. 
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12. The image processing apparatus according to claim 11, wherein 

the acquiring portion is specifically configured to:  

perform, according to a predetermined brightness transformation mode, brightness 

stretching transformation on the input image to obtain a first image;  

filter the first image according to the target filter kernel to obtain a second image; and  

perform, according to the predetermined brightness transformation mode, inverse 

brightness stretching transformation on the second image to obtain the blurred image. 

 

13. The image processing apparatus according to any one of claims 8 to 11, wherein 

the acquiring portion is specifically configured to: distinguish the background area and 

the non-background area of the input image according to the depth of field information; and  

filter, according to the target filter kernel, the background area of the input image to 

obtain the blurred background area. 

 

14. The image processing apparatus according to claim 13, wherein 

the acquiring portion is specifically configured to: perform, according to the 

predetermined brightness transformation mode, brightness stretching transformation on the 

background area of the input image to obtain a first background area;  

filter the first background area according to the target filter kernel to obtain a second 

background area; and  

perform, according to the predetermined brightness transformation mode, inverse 
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brightness stretching transformation on the second background area to obtain the blurred 

background area. 

 

15. An electronic device, comprising: a processor, a memory, and a communication 

bus, wherein 

the communication bus is configured to implement connection communication between 

the processor and the memory, and 

the processor is configured to execute an image processing program stored in the 

memory to implement the image processing method according to any one of claims 1 to 7. 

 

16. The electronic device according to claim 15, wherein the electronic device is a mobile phone 

or a tablet computer. 

 

17. A computer-readable storage medium, having stored thereon one or more programs 

that, when being executable by one or more processors, implement the image processing 

method according to any one of claims 1 to 7. 


