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VIDEO CODING PROCESSING METHOD, APPARATUS AND 

DEVICE, AND STORAGE MEDIUM 

 

[0001] This application claims priority to Chinese Patent Application No. 202210839092.7, filed 

with China National Intellectual Property Administration on July 14, 2022, the disclosure of which 

is herein incorporated by reference in its entirety. 

 

TECHNICAL FIELD 

[0002] Embodiments of the present disclosure relate to the field of coding technologies, and in 

particular, relate to a video coding processing method, apparatus and device, and a storage medium 

thereof. 

 

BACKGROUND 

[0003] When encoding a video image, an intra prediction is usually performed using the intra sub-

partition (ISP) technique according to the video coding international standard H.266/VVC. On the 

basis of the intra prediction of the coding unit defined by the conventional video coding 

international standard HEVC, the ISP technique partitions the current coding unit into a plurality 

of horizontal sub-blocks or a plurality of vertical sub-blocks, and sequentially predicts the sub-

blocks one by one. Further, the reconstruction value of each sub-block upon prediction is used as 

a reference for a next sub-block. Therefore, the residual of the sub-block upon prediction is reduced, 

and higher efficiency for video compression is achieved. 

[0004] In order to determine an intra sub-partition mode suitable for the current coding unit, each 

coding unit that goes through the intra sub-partition check needs to be partitioned horizontally and 

vertically during the intra sub-partition respectively under several intra angle modes with the 

highest probability in the candidate list of angle modes, and an intra sub-partition mode with a 

minimum rate distortion cost is screened out for the current coding unit through the rate distortion 

cost decision. The above processes include a large number of redundant intra sub-partition 

computations, which greatly increases the complexity of intra prediction and leads to lower 

efficiency of video coding. 

 



 

2 

 

SUMMARY 

[0005] Embodiments of the present disclosure provide a video coding processing method, a video 

coding processing device, a video coding processing apparatus, and a storage medium thereof, to 

solve the technical problems in the related art that the computation redundancy of intra sub-

partition and the complexity of intra prediction are higher and the video coding efficiency is lower, 

so as to reduce the complexity of intra prediction and improve the video coding efficiency. 

[0006] According to a first aspect, embodiments of the present disclosure provide a video coding 

processing method. The method includes: 

[0007] partitioning a to-be-coded unit into a plurality of to-be-coded sub-blocks; 

[0008] determining residual proportion information of the to-be-coded unit based on residual 

information of each of the plurality of to-be-coded sub-blocks; 

[0009] determining whether to perform an intra sub-partition check on the to-be-coded unit based 

on the residual proportion information; and 

[0010] in response to a determination result of not performing the intra sub-partition check on the 

to-be-coded unit, performing coding processing on the to-be-coded unit based on an adjacent 

coded unit. 

[0011] According to a second aspect, embodiments of the present disclosure provide a video 

coding processing apparatus. The apparatus includes: a unit partitioning module, a residual 

determining module, a residual analyzing module, and a coding processing module. 

[0012] The unit partitioning module is configured to partition a to-be-coded unit into a plurality 

of to-be-coded sub-blocks. 

[0013] The residual determining module is configured to determine residual proportion 

information of the to-be-coded unit based on residual information of each of the plurality of to-be-

coded sub-blocks. 

[0014] The residual analyzing module is configured to determine whether to perform an intra sub-

partition check on the to-be-coded unit based on the residual proportion information. 

[0015] The coding processing module is configured to perform coding processing on the to-be-

coded unit based on an adjacent coded unit in response to a determination result of not performing 

the intra sub-partition check on the to-be-coded unit. 

[0016] According to a third aspect, embodiments of the present disclosure provide a video coding 

processing device. The device includes: a memory and one or more processors. 
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[0017] The memory is configured to store one or more programs. 

[0018] The one or more programs, when loaded and run by the one or more processors, cause the 

one or more processors to perform the video coding processing method according to the first 

aspect. 

[0019] According to a fourth aspect, embodiments of the present disclosure provide a storage 

medium storing one or more computer-executable instructions, wherein the one or more computer-

executable instructions, when loaded and executed by a processor of a computer, cause the 

computer to perform the video coding processing method according to the first aspect. 

[0020] According to a fifth aspect, embodiments of the present disclosure provide a computer 

program product including one or more computer programs, wherein the one or more computer 

programs are stored in a computer-readable storage medium, and the one or more computer 

programs, when loaded from the computer-readable storage medium and run by at least one 

processor of a device, cause the device to perform the video coding processing method according 

to the first aspect. 

[0021] According to the embodiments of the present disclosure, a to-be-coded unit is partitioned 

into a plurality of to-be-coded sub-blocks, residual proportion information for each to-be-coded 

sub-block is determined, whether to perform the intra sub-partition check on the to-be-coded unit 

is determined based on the residual proportion information, and in the case that it is determined 

the intra sub-partition check is not necessary for the to-be-coded unit, coding processing is 

performed on the current to-be-coded unit based on an adjacent coded unit. In this way, the 

redundant intra sub-partition check process is avoided, thereby effectively reducing the complexity 

of intra prediction and improving the efficiency of video coding. 

 

BRIEF DESCRIPTION OF DRAWINGS 

[0022] FIG. 1 is a flowchart of a video coding processing method according to some embodiments 

of the present disclosure; 

[0023] FIG. 2 is a flowchart of another video coding processing method according to some 

embodiments of the present disclosure; 

[0024] FIG. 3 is a flowchart of a process for determining a residual information calculation 

approach according to some embodiments of the present disclosure; 
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[0025] FIG. 4 is a flowchart of an intra sub-partition check determination process according to 

some embodiments of the present disclosure; 

[0026] FIG. 5 is a schematic structural diagram of a video coding processing apparatus according 

to some embodiments of the present disclosure; and 

[0027] FIG. 6 is a schematic structural diagram of a video coding processing device according to 

some embodiments of the present disclosure. 

 

DETAILED DESCRIPTION 

[0028] To make the purpose, technical solutions, and advantages of the present disclosure clearer, 

some embodiments of the present disclosure are described in detail hereinafter in conjunction with 

the accompanying drawings. It is noted that the embodiments described herein are only for the 

purpose of explaining the present disclosure, but do not construct a limitation to the present 

disclosure. It is also to be noted that, for ease of description, only some, but not all, portions 

relevant to the present disclosure are illustrated in the accompanying drawings. Before discussing 

the exemplary embodiments in more detail, it should be noted that some of the exemplary 

embodiments are described as processes or methods depicted as flowcharts. Even though the 

flowcharts depict the operations (or processes) as sequentially implemented, many of the 

operations may be implemented in parallel, concurrently, or simultaneously. In addition, the order 

of the operations may be rearranged. The above processing is terminated when its operations are 

completed, or there may be additional processes not included in the accompanying drawings. The 

above processing may correspond to methods, functions, routines, subroutines, sub-programs, or 

the like. 

[0029] FIG. 1 is a flowchart of a video coding processing method according to some embodiments 

of the present disclosure. In some embodiments, the video coding processing method according to 

the embodiments of the present disclosure is performed by a video coding processing apparatus. 

In some embodiments, the video coding processing apparatus is implemented by hardware and/or 

software and integrated into a video coding processing device. 

[0030] The following description is given by an example where the video coding processing 

method is performed by the video coding processing apparatus. Referring to FIG. 1, the video 

coding processing method includes the following processes. 

[0031] In S101, a to-be-coded unit is partitioned into a plurality of to-be-coded sub-blocks. 
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[0032] The to-be-coded unit is a coding unit (CU) in a video frame that is to be coded. It is 

understood that a plurality of coding units are included in the video frame, and coding processing 

is performed on the plurality of coding units sequentially according to a predetermined sequence 

(e.g., from left to right, or from top to bottom) based on a predetermined video coding standard 

(e.g., the video coding international standard H.266/VVC, or the video coding international 

standard H.265/HEVC) until the coding for the current to-be-coded video frame is completed. 

[0033] In related art, to achieve higher efficiency of image compression, the intra sub-partition 

(ISP) technique is usually used to code the coding unit according to the video coding international 

standard H.266/VVC. ISP technique is an intra prediction technique in the newest generation of 

video coding international standard H.266/VVC. On the basis of the conventional intra prediction 

of coding units, the ISP technique partitions the current coding unit into multiple horizontal sub-

blocks or into multiple vertical sub-blocks, and determines the reconstruction values of the sub-

blocks by sequentially predicting the sub-blocks one by one. The reconstructed value of each sub-

block is used as a reference for a next sub-block, so as to reduce the residual of each sub-block 

upon prediction to achieve higher efficiency of compression. 

[0034] The intra sub-partition algorithm is implemented upon the angle prediction of the to-be-

coded unit being completed. That is, in the case that a candidate list of angle modes for intra 

prediction of the to-be-coded unit is determined, the intra sub-partition algorithm partitions the 

coding unit into two or four sub-blocks in the same direction, and performs prediction for each 

sub-block by sequentially selecting the top few angle modes of the candidate list of angle modes. 

In the process of intra sub-partition prediction, the top few modes of the candidate list of angle 

modes for the current to-be-coded unit are traversed. During an intra sub-partition check process, 

each sub-block uses the same intra angle mode, and the reconstructed pixel of each sub-block is 

used as a reference pixel of the next sub-block, which shortens the distance between each sub-

block and the reference pixel and makes the pixels in the sub-block and the reference pixel more 

relevant, thereby reducing the prediction residual and improving the compression efficiency. 

However, to select a suitable intra sub-partition mode for the current to-be-coded unit, each to-be-

coded unit that goes through the intra sub-partition check needs to be intra partitioned horizontally 

and vertically respectively under several intra angle modes with the highest probability in the 

candidate list of angle modes, and an intra sub-partition mode with a smallest rate distortion cost 

is filtered out for the current to-be-coded unit based on the rate distortion cost decision. However, 
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the above sub-partition check process greatly increases the intra prediction complexity and limits 

the video coding efficiency. To solve the above technical problems, the present disclosure 

partitions the to-be-coded unit into multiple to-be-coded sub-blocks according to the possible 

division modes of the intra sub-partition technique prior to performing the intra sub-partition check 

on the to-be-coded unit, and determines whether the current to-be-coded sub-block needs to be 

subjected to the intra sub-partition check based on the residual proportion information of the to-

be-coded sub-blocks. That is, it is not necessary to perform the intra sub-partition check on all of 

the to-be-coded units, and some redundant intra sub-partition check processes are avoided, thereby 

improving the video coding efficiency. Specifically, whether the current to-be-coded unit is 

suitable for the intra sub-partition check is determined based on the distribution of the residuals of 

the current to-be-coded unit upon the angle prediction among the to-be-coded sub-blocks, so as to 

skip the redundant intra sub-partition computation and achieve the acceleration of the video 

coding. 

[0035] In some embodiments, for each to-be-coded unit that needs to be coded, the to-be-coded 

unit is partitioned into a plurality of to-be-coded sub-blocks upon a candidate list of angle modes 

for intra prediction of the to-be-coded unit being determined. In some embodiments, the to-be-

coded unit is partitioned into two or four to-be-coded sub-blocks according to possible divisions 

of the intra sub-partition technique. 

[0036] In some embodiments, the number of to-be-coded sub-blocks acquired by partitioning is 

determined based on the size of the to-be-coded unit. In some embodiments, in the case that the 

unit size of the to-be-coded unit is within a first size range (e.g., 4*8 or 8*4), the to-be-coded unit 

is partitioned into a first number (e.g., 2) of to-be-coded sub-blocks; in the case that the unit size 

of the to-be-coded unit is within a second size range (e.g., greater than 4*8 or greater than 8*4), 

the to-be-coded unit is partitioned into a second number (e.g., 4) of to-be-coded sub-blocks, 

wherein the second size range corresponds to a size larger than a size corresponding to the first 

size range; and in the case that the unit size of the to-be-coded unit is within a third size range 

(e.g., 4*4), the to-be-coded unit is not partitioned, wherein the size corresponding to the first size 

range is larger than a size corresponding to the third size range, and the size corresponding to the 

third size range is the smallest coding size for video coding. 

[0037] In some embodiments, for a to-be-coded unit with a unit size of 4*4, because the minimum 

coding size defined by the video coding international standard H.266/VVC is 4*4, and the intra 
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sub-partition technique requires the sub-block size to be at least 16 pixels, the 4*4 to-be-coded 

unit needs to be predicted as a whole, e.g., the intra prediction for the 4*4 to-be-coded unit is 

performed using an adjacent coded unit, and the subsequent process of determining whether to 

perform the intra sub-partition check is not necessary. For a to-be-coded unit with a unit size of 

4*8 or 8*4, the to-be-coded unit is partitioned into two to-be-coded sub-blocks; and for a to-be-

coded unit with a unit size greater than 4*8 or greater than 8*4, the to-be-coded unit is partitioned 

into four to-be-coded sub-blocks. 

[0038] In S102, residual proportion information of the to-be-coded unit is determined based on 

residual information of each to-be-coded sub-block. 

[0039] In some embodiments, in the case that the plurality of to-be-coded sub-blocks of the to-be-

coded unit are acquired, residual information corresponding to each to-be-coded sub-block is 

determined, and the residual proportion information of the to-be-coded unit is determined based 

on the residual information of each to-be-coded sub-block. In some embodiments, the residual 

information represents a residual difference between the predicted value of the to-be-coded sub-

block and the original pixel value, which represents a correlation between the to-be-coded sub-

block and the reference pixel, i.e., the residual information characterizes an amount of information 

of the residual of the to-be-coded sub-block. Generally, the stronger the correlation between the 

to-be-coded sub-block and the reference pixel, the smaller the residual difference between the 

predicted value of the to-be-coded sub-block and the original pixel value. 

[0040] In some embodiments, the residual information of the to-be-coded sub-block is represented 

by information that characterizes the distortion degree of the to-be-coded unit upon prediction, 

such as a Hadamard transformation score (HAD), a sum of absolute difference (SAD), a mean 

squared error (MSE), a sum of squared difference (SSD), a rate distortion cost (RD-Cost), or a 

combination of one or more of the above. In some embodiments, the residual proportion 

information of the to-be-coded unit is represented by the distribution of the residual information 

of the to-be-coded sub-blocks among the to-be-coded unit. In some embodiments, the residual 

proportion information is a proportion of the largest residual information in the residual 

information of these to-be-coded sub-blocks. 

[0041] In S103, whether to perform an intra sub-partition check on the to-be-coded unit is 

determined based on the residual proportion information. 
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[0042] In some embodiments, in the case that the residual proportion information of the to-be-

coded unit is determined, whether to perform the intra sub-partition check on the current to-be-

coded unit is determined based on the residual proportion information. In some embodiments, in 

the case that the residual proportion information indicates that the correlation between a specific 

portion of pixels within the to-be-coded unit and a reference pixel within an adjacent coded unit 

does not reach a predetermined intensity, it is determined that an intra sub-partition check needs 

to be performed on the to-be-coded unit, and an intra prediction mode for the to-be-coded unit is 

determined based on the intra sub-partition check result, so as to reduce the rate distortion cost 

during the coding process and increase the compression rate of the video coding. In the case that 

the residual proportion information indicates that the correlations between the pixels within the to-

be-coded unit and the reference pixels within the adjacent coded unit all reach a predetermined 

intensity, the intra sub-partition check for the current to-be-coded unit is omitted, so as to avoid 

the redundant intra sub-partition check process and improve the video coding efficiency. 

[0043] In S104, in response to a determination result of not performing the intra sub-partition 

check on the to-be-coded unit, coding processing is performed on the to-be-coded unit based on 

an adjacent coded unit. 

[0044] In some embodiments, in the case that it is determined that the intra sub-partition check is 

not necessary for the to-be-coded unit, the pixels within the current to-be-coded unit are considered 

to have a strong correlation with reference pixels within an adjacent coded unit, the intra sub-

partition check for the current to-be-coded unit is omitted, and coding processing is directly 

performed on the to-be-coded unit based on the adjacent coded unit, which significantly improves 

the coding speed of the intra prediction of the to-be-coded unit during the video coding process.  

[0045] In some embodiments, during the process of determining whether to perform the intra sub-

partition check on the to-be-coded unit based on the residual proportion information, in the case 

that it is determined that the intra sub-partition check is necessary for the to-be-coded unit, coding 

processing is performed on the to-be-coded unit based on the whole intra sub-partition technique. 

Based on the above, upon determining whether to perform the intra sub-partition check on the to-

be-coded unit based on the residual proportion information, the present embodiment further 

includes: in response to a determination result of performing the intra sub-partition check on the 

coding unit, performing coding processing on the to-be-coded unit based on the intra sub-partition 

technique. 
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[0046] In some embodiments, in the case that it is determined that the intra sub-partition check is 

necessary for the to-be-coded unit, the pixels within the current to-be-coded unit are considered to 

have weak correlations with the reference pixels within the adjacent coded unit, and coding 

processing needs to be performed on the to-be-coded unit using the intra sub-partition technique. 

That is, the intra sub-partition check for the to-be-coded unit is performed horizontally and/or 

vertically, and the optimal intra prediction mode is selected based on the rate distortion cost 

decision for performing and processing on the to-be-coded unit. 

[0047] In some embodiments, performing coding processing on the to-be-coded unit using the 

intra sub-partition technique includes: determining an intra sub-partition check result for the to-

be-coded unit; and determining an intra prediction mode for the to-be-coded unit based on the intra 

sub-partition check result, and performing coding processing on the to-be-coded unit in the intra 

prediction mode. 

[0048] In some embodiments, in the case that it is determined that the intra sub-partition check is 

necessary for the to-be-coded unit, intra sub-partition check results for the to-be-coded unit in the 

horizontal direction and the vertical direction are determined, and a rate distortion cost for coding 

based on the horizontal intra sub-partition, a rate distortion cost for coding based on the vertical 

intra sub-partition, and a rate distortion cost for coding by taking the to-be-coded unit as a whole 

are calculated based on the intra sub-partition check results. Further, the intra prediction mode 

corresponding to a minimum rate distortion cost is taken as the intra prediction mode of the current 

to-be-coded unit, and coding processing is performed on the to-be-coded unit in the intra prediction 

mode. That is, taking the to-be-coded sub-block as a unit, the top few angle modes in the candidate 

list of angle modes are sequentially selected for prediction. Each to-be-coded unit that goes through 

the intra sub-partition check needs to be intra partitioned horizontally and vertically respectively 

under several intra angle modes with the highest probability in the candidate list of angle modes, 

and an intra prediction mode with the lowest rate distortion cost for the current to-be-coded unit is 

filtered out, based on a rate distortion cost decision, for performing coding processing on the 

current to-be-coded unit from the coding based on the horizontal intra sub-partition, the coding 

based on the vertical intra sub-partition, and the coding by taking the to-be-coded unit as a whole. 

[0049] In some embodiments of the present disclosure, determining the intra prediction mode for 

the to-be-coded unit based on the intra sub-partition check result includes: 
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[0050] in a case that the intra sub-partition check result satisfies an intra sub-partition processing 

condition, determining the intra prediction mode for the to-be-coded unit as performing coding 

processing on the to-be-coded unit using the intra sub-partition technique; and in a case that the 

intra sub-partition check result does not satisfy the intra sub-partition processing condition, 

determining the intra prediction mode for the to-be-coded unit as performing coding processing 

on the to-be-coded unit based on an adjacent coded unit. 

[0051] In some embodiments, in the case that the intra sub-partition check result for the to-be-

coded unit is acquired, whether the intra sub-partition check result satisfies the intra sub-partition 

processing condition is determined. In some embodiments, determining whether the intra sub-

partition check result satisfies the intra sub-partition processing condition includes: based on the 

intra sub-partition check result, calculating a first rate distortion cost for coding based on the 

horizontal intra sub-partition, a second rate distortion cost for coding based on the vertical intra 

sub-partition, and a third rate distortion cost for coding by taking the to-be-coded unit as a whole 

coding unit; in the case that at least one of the first rate distortion cost or the second rate distortion 

cost is less than the third rate distortion cost, determining that the intra sub-partition check result 

satisfies the intra sub-partition processing condition; and in the case that both the first rate 

distortion cost and the second rate distortion cost are greater than or equal to the third rate distortion 

cost, determining that the intra sub-partition check result does not satisfy the intra sub-partition 

processing condition. 

[0052] In the case that the intra sub-partition check result satisfies the intra sub-partition 

processing condition, the intra prediction mode for the to-be-coded unit is determined to be 

performing coding processing on the to-be-coded unit using the intra sub-partition technique, i.e., 

the to-be-coded unit is partitioned into a plurality of sub-blocks (the to-be-coded sub-blocks) along 

the direction corresponding to the smallest rate distortion cost, and coding processing is performed 

on the to-be-coded unit by taking the adjacent coded sub-blocks or the adjacent coded units as 

references and taking the sub-block as a unit. In the case that the intra sub-partition check result 

does not satisfy the intra sub-partition processing condition, it is determined that the intra 

prediction mode for the to-be-coded unit is performing coding processing on the to-be-coded unit 

based on an adjacent coded unit, i.e., coding processing is performed on the to-be-coded unit by 

taking the adjacent coded unit as a reference and taking the entire to-be-coded unit as a unit. 
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[0053] As described above, a to-be-coded unit is partitioned into a plurality of to-be-coded sub-

blocks, residual proportion information for each to-be-coded sub-block is determined, whether to 

perform the intra sub-partition check on the to-be-coded unit is determined based on the residual 

proportion information, and in the case that it is determined the intra sub-partition check is not 

necessary for the to-be-coded unit, coding processing is performed on the current to-be-coded unit 

based on an adjacent coded unit. In this way, the redundant intra sub-partition check process is 

avoided, thereby effectively reducing the complexity of intra prediction and improving the 

efficiency of video coding. Moreover, in the case that it is determined that the intra sub-partition 

check is necessary for the to-be-coded unit, the intra prediction mode for the to-be-coded unit is 

determined based on the intra sub-partition check result, which effectively improves the video 

compression effect. During an intra sub-partition check process, each sub-block uses the same 

intra angle mode, and the reconstructed pixel of each sub-block is used as a reference pixel of the 

next sub-block, which shortens the distance between each sub-block and the reference pixel and 

makes the pixels within the sub-block and the reference pixel more relevant, thereby effectively 

reducing the intra prediction residual and improving the coding and compression efficiency of 

videos. 

[0054] On the basis of the above embodiments, FIG. 2 shows a flowchart of another video coding 

processing method according to some embodiments of the present disclosure. The video coding 

processing method is a particularization of the above video coding processing method. Referring 

to FIG. 2, the video coding processing method includes the following processes. 

[0055] In S201, a to-be-coded unit is partitioned into a plurality of to-be-coded sub-blocks. 

[0056] In S202, a residual information calculation approach is determined based on a sub-block 

size of the to-be-coded sub-block. 

[0057] In some embodiments, in the case that the to-be-coded unit is partitioned into the plurality 

of to-be-coded sub-blocks, a residual information calculation approach for each to-be-coded sub-

block is determined based on a sub-block size of the to-be-coded sub-block, wherein different sub-

block sizes correspond to different residual calculation approaches. In some embodiments, the 

residual information calculation approach includes calculating a Hadamard transformation score, 

a sum of absolute difference, a mean squared error, a sum of squared difference, a rate distortion 

cost of the to-be-coded sub-block, or a combination of one or more of the above parameters. The 
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present embodiments are described by taking that the residual information is represented by the 

Hadamard transformation score as well as the sum of absolute difference as an example. 

[0058] In some embodiments, because the residual transformation is necessary during the final 

coding processing on the to-be-coded unit or the to-be-coded sub-block, the residual information 

is preferentially calculated using a residual information calculation approach that takes the residual 

transformation into account to improve the efficiency of video coding. Based on this, referring to 

a flowchart of a residual information calculation approach determination illustrated in FIG. 3, in 

the present disclosure, determining the residual information calculation approach based on the sub-

block size of the to-be-coded sub-block includes the following processes. 

[0059] In S2021, a size range corresponding to the sub-block size of the to-be-coded sub-block is 

determined. 

[0060] In S2022, in the case that the sub-block size of the to-be-coded sub-block is within a first 

predetermined range, the residual information calculation approach of the to-be-coded sub-block 

is determined as a first predetermined calculation approach, wherein each side length of a to-be-

coded sub-block with a sub-block size within the first predetermined range is greater than a first 

predetermined value. 

[0061] In S2023, in the case that the sub-block size of the to-be-coded sub-block is within a second 

predetermined range, the residual information calculation approach of the to-be-coded sub-block 

is determined as a second predetermined calculation approach, wherein a to-be-coded sub-block 

with a sub-block size within the second predetermined range has at least one side length equal to 

the first predetermined value. 

[0062] In some embodiments, in the case that the to-be-coded unit is partitioned into a plurality of 

to-be-coded sub-blocks, sub-block sizes corresponding to the to-be-coded sub-blocks (which have 

the same sizes) are determined, and size ranges corresponding to the sub-block sizes of the to-be-

coded sub-blocks are determined. The size range provided by the present disclosure includes a first 

predetermined range and a second predetermined range, wherein each side length of a to-be-coded 

sub-block with a sub-block size within the first predetermined range is greater than a first 

predetermined value, and a to-be-coded sub-block with a sub-block size within the second 

predetermined range has at least one side length equal to the first predetermined value. In some 

embodiments, the first predetermined value is 1, then the size range corresponding to the first 

predetermined range is not 1*N or N*1, wherein N is greater than or equal to 8; and the size range 
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corresponding to the second predetermined range is 1*N or N*1. That is, in the case that the to-

be-coded sub-block includes a side length equal to the first predetermined value (e.g., 1), the sub-

block size of the to-be-coded sub-block is in the second predetermined range; and in the case that 

all side lengths of the to-be-coded sub-block are greater than the first predetermined value, the 

sub-block size of the to-be-coded sub-block is within the first predetermined range. 

[0063] In the case that the sub-block size of the to-be-coded sub-block is determined within the 

first predetermined range, the residual information calculation approach of the to-be-coded sub-

block is determined as the first predetermined calculation approach. In the case that the sub-block 

size of the to-be-coded sub-block is determined within the second predetermined range, the 

residual information calculation approach of the to-be-coded sub-block is determined as the second 

predetermined calculation approach. The first predetermined calculation approach is to calculate 

a Hadamard transformation score of the to-be-coded sub-block, and the second predetermined 

calculation approach is to calculate a sum of absolute difference (or one of a mean squared error, 

a sum of squared difference, and a rate distortion cost) of the to-be-coded sub-block. It is to be 

explained that because the calculation process of the Hadamard transformation score takes into 

account the effect of the residual transformation to a certain extent, the Hadamard transformation 

score better represents the value of the residual upon transformation and quantification, which 

helps to more accurately determine whether to skip the intra sub-partition check, so as to improve 

the efficiency of the video coding. 

[0064] In S203, residual information of each to-be-coded sub-block is calculated using the residual 

information calculation approach, and a maximum residual proportion of the to-be-coded unit is 

determined based on the residual information. 

[0065] The present disclosure uses the maximum residual proportion corresponding to the residual 

information to represent the residual proportion information of the to-be-coded unit, and therefore, 

the correlation between the pixels within the current to-be-coded unit and the adjacent coded unit 

is more intuitively and effectively reflected. 

[0066] In some embodiments, in the case that the residual information calculation approach of the 

to-be-coded sub-block is determined, residual information of each to-be-coded sub-block is 

calculated using the determined residual information calculation approach, and the maximum 

residual proportion of the current to-be-coded unit is calculated based on the residual information 

of these to-be-coded sub-blocks. That is, the largest residual information among the residual 
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information of these to-be-coded sub-blocks is calculated, and a proportion of the maximum 

residual information in all residual information is calculated, such that the maximum residual 

proportion of the to-be-coded unit is acquired. 

[0067] In some embodiments, when calculating the maximum residual proportion of the to-be-

coded unit, the calculation is performed based on different residual information. Based on this, in 

some embodiments, calculating the residual information of each of the plurality of to-be-coded 

sub-blocks using the residual information calculation approach and determining the maximum 

residual proportion of the to-be-coded unit based on the residual information includes: in the case 

that the residual information calculation approach is the first predetermined calculation approach, 

calculating a Hadamard transformation score of each to-be-coded sub-block and determining a 

maximum residual proportion of the to-be-coded sub-block based on a proportion of a maximum 

Hadamard transformation score in the Hadamard transformation scores; and in the case that the 

residual information calculation approach is the second predetermined calculation approach, 

calculating a sum of absolute difference of each to-be-coded sub-block and determining the 

maximum residual proportion of the to-be-coded sub-block based on a proportion of a maximum 

sum of absolute difference in the sums of absolute difference. 

[0068] In some embodiments, in the case that the residual information calculation approach is the 

first predetermined calculation approach (i.e., calculating the Hadamard transformation score of 

the to-be-coded sub-block,) the Hadamard transformation score of each to-be-coded sub-block is 

calculated. A maximum Hadamard transformation score among these Hadamard transformation 

scores is determined, a proportion of the maximum Hadamard transformation score in these 

Hadamard transformation scores is calculated, and the proportion of the maximum Hadamard 

transformation score in these Hadamard transformation scores is determined as the maximum 

residual proportion of the current to-be-coded sub-block. 

[0069] In the case that the residual information calculation approach is the first predetermined 

calculation approach (at this time, the sub-block size of the to-be-coded sub-block is within the 

first predetermined range, e.g., the sub-block size of the to-be-coded sub-block is not 1*N or N*1), 

taking that the to-be-coded unit is partitioned into four to-be-coded sub-blocks as an example, the 

maximum residual proportion of the to-be-coded sub-block is: 

=
max(HAD!, HAD", HAD#, HAD$)

HAD! + HAD" + HAD# + HAD$
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[0070] wherein HAD!, � , HAD$  are the Hadamard transformation scores respectively 

corresponding to the four to-be-coded sub-blocks. 

[0071] In the case that the residual information calculation approach is the second predetermined 

calculation approach (i.e., calculating the sum of absolute difference of the to-be-coded sub-block), 

the sum of absolute difference of each to-be-coded sub-block is calculated. A maximum sum of 

absolute difference among these sums of absolute difference is determined, a proportion of the 

maximum sum of absolute difference in these sums of absolute difference is calculated, and the 

proportion of the maximum sum of absolute difference in these sums of absolute difference is 

determined as the maximum residual proportion of the current to-be-coded sub-block. 

[0072] In the case that the residual information calculation approach is the second predetermined 

calculation approach (at this time, the sub-block size of the to-be-coded sub-block is within the 

second predetermined range, e.g., the sub-block size of the to-be-coded sub-block is 1*N or N*1), 

taking that the to-be-coded unit is partitioned into four to-be-coded sub-blocks as an example, the 

maximum residual proportion of the to-be-coded sub-block is 

=
max(SAD!, SAD", SAD#, SAD$)

SAD! + SAD" + SAD# + SAD$
 

 

[0073] wherein SAD!, � , SAD$ are the sums of absolute difference respectively corresponding to 

the four to-be-coded sub-blocks. 

[0074] In S204, whether to perform an intra sub-partition check on the to-be-coded unit is 

determined based on the residual proportion information. 

[0075] In some embodiments, in the case that the residual proportion information of the to-be-

coded unit is determined, whether to skip the intra sub-partition check for the to-be-coded unit is 

further determined based on the residual proportion information, wherein the determination of 

whether to skip the intra sub-partition check is implemented based on a comparative result between 

the residual proportion information and a predetermined threshold. Based on this, referring to the 

flowchart of an intra sub-partition check determination as illustrated in FIG. 4, in the present 

disclosure, determining whether to perform the intra sub-partition check on the to-be-coded unit 

based on the residual proportion information includes the following processes. 
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[0076] In S2041, whether the residual proportion information reaches a predetermined threshold 

is determined. 

[0077] In S2042, in the case that the residual proportion information reaches the predetermined 

threshold, it is determined to perform the intra sub-partition check on the to-be-coded unit. 

[0078] In S2043, in the case that the residual proportion information does not reach the 

predetermined threshold, it is determined not to perform the intra sub-partition check on the to-be-

coded unit. 

[0079] In some embodiments, in the case that the maximum residual proportion of the to-be-coded 

unit is determined, whether the maximum residual proportion reaches the predetermined threshold 

is determined by comparing the maximum residual proportion with the predetermined threshold. 

In the case that the maximum residual proportion of the current to-be-coded unit reaches the 

predetermined threshold, it is considered that an intra sub-partition mode is likely to be selected 

as the optimal mode for performing coding processing on the current to-be-coded unit upon the 

intra sub-partition check being performed. In the case that the maximum residual proportion of the 

current to-be-coded unit does not reach the predetermined threshold, it is considered that the intra 

sub-partition mode is unlikely to be selected as the optimal mode for performing coding processing 

on the current to-be-coded unit upon the intra sub-partition check being performed, and thus it is 

determined that the intra sub-partition check is not necessary for the current to-be-coded unit, so 

as to reduce the redundant intra sub-partition check process. 

[0080] In some embodiments, the residual information in the present disclosure includes first 

residual information in a first direction (e.g., horizontal) of the to-be-coded sub-block and second 

residual information in a second direction (e.g., vertical) of the to-be-coded sub-block. 

Correspondingly, the residual proportion information (maximum residual proportion) in the 

present disclosure includes the first residual proportion information in the first direction of the to-

be-coded sub-block and the second residual proportion information in the second direction of the 

to-be-coded sub-block. Therein, the calculation of the residual information and the residual 

proportion information in each direction is similar to the calculation of the residual information 

described above, which is not repeated in this embodiment. Correspondingly, the residual 

proportion information (maximum residual proportion) respectively in the first direction and the 

second direction is calculated, and the residual proportion information is compared with a 

predetermined threshold of a corresponding direction. In the case that there exists one direction in 
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which the residual proportion information reaches the predetermined threshold, it is considered 

that the intra sub-partition mode is likely to be selected as the optimal mode for performing coding 

processing on the current to-be-coded unit upon an intra sub-partition check in the corresponding 

direction being performed, and it is determined that an intra sub-partition check in the 

corresponding direction is necessary for the to-be-coded unit. In the case that the residual 

proportion information in both directions does not reach the predetermined threshold, it is 

considered that the intra sub-partition mode is unlikely to be selected as the optimal mode for 

performing coding processing on the current to-be-coded unit upon the intra sub-partition checks 

in both two directions being performed, and it is determined that the intra sub-partition checks in 

the corresponding directions are not necessary for the to-be-coded unit. 

[0081] In S205, in response to a determination result of not performing the intra sub-partition 

check on the to-be-coded unit, coding processing is performed on the to-be-coded unit based on 

an adjacent coded unit. 

[0082] As described above, a to-be-coded unit is partitioned into a plurality of to-be-coded sub-

blocks, residual proportion information for each to-be-coded sub-block is determined, whether to 

perform the intra sub-partition check on the to-be-coded unit is determined based on the residual 

proportion information, and in the case that it is determined the intra sub-partition check is not 

necessary for the to-be-coded unit, coding processing is performed on the current to-be-coded unit 

based on an adjacent coded unit. In this way, the redundant intra sub-partition check process is 

avoided, thereby effectively reducing the complexity of intra prediction and improving the 

efficiency of video coding. At the same time, the Hadamard transformation score, which takes into 

account the effect of the transformation, is used as a standard for measuring the distribution of the 

residuals. The Hadamard transformation score better represents the value of the residual upon 

transformation and quantification, and helps to achieve more accurate intra sub-partition skipping 

determination. The consistency of the video quality upon coding is ensured. The data required for 

calculating the residual information is from the conventional intra calculation process of the to-be-

coded unit. Therefore, the memory usage is lower and the high efficiency of the video coding is 

ensured. Further, the coding speed of the encoder is improved under the prerequisite of reducing 

the impact on the objective performance of the encoder and ensuring the consistency of subjective 

picture quality. Therefore, the utilization rate of the server-end computational resources is 
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improved, the server cost is reduced, the utilization rate of the client-end processor resources is 

reduced, and the user experience is effectively improved. 

[0083] FIG. 5 is a schematic structural diagram of a video coding processing apparatus according 

to some embodiments of the present disclosure. Referring to FIG. 5, the video coding processing 

apparatus includes a unit partitioning module 51, a residual determining module 52, a residual 

analyzing module 53, and a coding processing module 54. 

[0084] The unit partitioning module 51 is configured to partition a to-be-coded unit into a plurality 

of to-be-coded sub-blocks; the residual determining module 52 is configured to determine residual 

proportion information of the to-be-coded unit based on residual information of each of the 

plurality of to-be-coded sub-blocks; the residual analyzing module 53 is configured to determine 

whether to perform an intra sub-partition check on the to-be-coded unit based on the residual 

proportion information; and the coding processing module 54 is configured to perform coding 

processing on the to-be-coded unit based on an adjacent coded unit in response to a determination 

result of not performing the intra sub-partition check on the to-be-coded unit. 

[0085] As described above, a to-be-coded unit is partitioned into a plurality of to-be-coded sub-

blocks, residual proportion information for each to-be-coded sub-block is determined, whether to 

perform the intra sub-partition check on the to-be-coded unit is determined based on the residual 

proportion information, and in the case that it is determined the intra sub-partition check is not 

necessary for the to-be-coded unit, coding processing is performed on the current to-be-coded unit 

based on an adjacent coded unit. In this way, the redundant intra sub-partition check process is 

avoided, thereby effectively reducing the complexity of intra prediction and improving the 

efficiency of video coding. 

[0086] On the basis of the above embodiment, the residual information comprises first residual 

information in a first direction of the to-be-coded sub-block and second residual information in a 

second direction of the to-be-coded sub-block. 

[0087] On the basis of the above embodiment, the residual determining module 52 is configured 

to: 

[0088] determine a residual information calculation approach based on a sub-block size of the to-

be-coded sub-block; and 
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[0089] calculate the residual information of each to-be-coded sub-block using the residual 

information calculation approach and determine a maximum residual proportion of the to-be-coded 

unit based on the residual information. 

[0090] On the basis of the above embodiment, the residual determining module 52, when 

determining the residual information calculation approach based on the sub-block size of the to-

be-coded sub-block, is configured to: 

[0091] in a case that the sub-block size of the to-be-coded sub-block is within a first predetermined 

range, determining the residual information calculation approach of the to-be-coded sub-block as 

a first predetermined calculation approach, wherein each side length of a to-be-coded sub-block 

with a sub-block size within the first predetermined range is greater than a first predetermined 

value; and 

[0092] in a case that the sub-block size of the to-be-coded sub-block is within a second 

predetermined range, determining the residual information calculation approach of the to-be-coded 

sub-block as a second predetermined calculation approach, wherein a to-be-coded sub-block with 

a sub-block size within the second predetermined range has at least one side length equal to the 

first predetermined value. 

[0093] On the basis of the above embodiment, the residual determining module 52, when 

calculating the residual information of each of the plurality of to-be-coded sub-blocks using the 

residual information calculation approach and determining the maximum residual proportion of 

the to-be-coded unit based on the residual information, is configured to: 

[0094] in the case that the residual information calculation approach is the first predetermined 

calculation approach, calculate a Hadamard transformation score of each to-be-coded sub-block 

and determine a maximum residual proportion of the to-be-coded sub-block based on a proportion 

of a maximum Hadamard transformation score in the Hadamard transformation scores; and 

[0095] in the case that the residual information calculation approach is the second predetermined 

calculation approach, calculate a sum of absolute difference of each to-be-coded sub-block and 

determine the maximum residual proportion of the to-be-coded sub-block based on a proportion 

of a maximum sum of absolute difference in the sums of absolute difference. 

[0096] On the basis of the above embodiment, the residual analyzing module 53 is configured to: 

[0097] in a case that the residual proportion information reaches a predetermined threshold, 

determine to perform the intra sub-partition check on the to-be-coded unit; and 
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[0098] in a case that the residual proportion information does not reach the predetermined 

threshold, determine not to perform the intra sub-partition check on the to-be-coded unit. 

[0099] On the basis of the above-described embodiment, the coding processing module 54 is 

further configured to: in response to a determination result of performing the intra sub-partition 

check on the to-be-coded unit, perform coding processing on the to-be-coded unit using an intra 

sub-partition technique. 

[0100] On the basis of the above embodiment, the coding processing module 54, when performing 

coding processing on the to-be-coded unit using the intra sub-partition technique, is configured to: 

[0101] determine an intra sub-partition check result for the to-be-coded unit; and 

[0102] determine an intra prediction mode for the to-be-coded unit based on the intra sub-partition 

check result, and perform coding processing on the to-be-coded unit in the intra prediction mode. 

[0103] On the basis of the above embodiment, the coding processing module 54, when 

determining the intra prediction mode for the to-be-coded unit based on the intra sub-partition 

check result, is configured to: 

[0104] in a case that the intra sub-partition check result satisfies an intra sub-partition processing 

condition, determine the intra prediction mode for the to-be-coded unit as performing coding 

processing on the to-be-coded unit using the intra sub-partition technique; and 

[0105] in a case that the intra sub-partition check result does not satisfy the intra sub-partition 

processing condition, determine the intra prediction mode for the to-be-coded unit as performing 

coding processing on the to-be-coded unit based on an adjacent coded unit. 

[0106] It is to be noted that, in the above embodiments of the video coding processing apparatus, 

the various units and modules included are only defined based on functional logic, but the 

apparatus is not limited to the above division, as long as the corresponding functions can be 

achieved. Furthermore, the specific names of the functional units are only for the purpose of 

differentiation from each other, but are not used to limit the protection scope of the embodiments 

of the present disclosure. 

[0107] Embodiments of the present disclosure further provide a video coding processing device. 

In some embodiments, the device includes the video coding processing apparatus according to 

some embodiments of the present disclosure. FIG. 6 is a schematic structural diagram of the video 

coding processing device according to some embodiments of the present disclosure. Referring to 

FIG. 6, the video coding processing device includes: an input apparatus 63, an output apparatus 
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64, a memory 62, and one or more processors 61. The memory 62 is configured for storing one or 

more programs; wherein the one or more programs, when loaded and run by the one or more 

processors 61, cause the one or more processors 61 to perform the video coding processing method 

according to the above embodiments. The apparatus, device, and computer described above are 

used to perform the video coding processing method according to any of the above embodiments, 

and have corresponding functions and achieve corresponding beneficial effects. 

[0108] Embodiments of the present disclosure further provide a storage medium storing one or 

more computer-executable instructions. The one or more computer-executable instructions, when 

loaded and run by a processor of a computer, cause the computer to perform the video coding 

processing method according to the above embodiments. The one or more computer-executable 

instructions in the storage medium storing the one or more computer-executable instructions 

provided by the present disclosure are not limited to the video coding processing method as 

described above, but may be used to perform related operations in the video coding processing 

method according to any embodiment of the present disclosure. The video coding processing 

apparatus and device and the storage medium according to the above embodiments are used to 

perform the video coding processing method according to any embodiment of the present 

disclosure, and for technical details not exhaustively described in the above embodiments, 

reference may be made to the video coding processing method according to any embodiment of 

the present disclosure. 

[0109] In some embodiments, aspects of the methods according to the present disclosure are 

implemented in the form of a program product including one or more program codes. In the case 

that the program product is run on a computer device, the one or more program codes cause the 

computer device to perform the processes in the methods according to various exemplary 

embodiments of the present disclosure described above in the present description, e.g., the 

computer device performs the video coding processing method according to the embodiments of 

the present disclosure. The program product employs any combination of one or more readable 

media. 
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CLAIMS 

1. A video coding processing method, comprising: 

partitioning a to-be-coded unit into a plurality of to-be-coded sub-blocks; 

determining residual proportion information of the to-be-coded unit based on residual 

information of each of the plurality of to-be-coded sub-blocks; 

determining whether to perform an intra sub-partition check on the to-be-coded unit based on 

the residual proportion information; and 

in response to a determination result of not performing the intra sub-partition check on the to-

be-coded unit, performing coding processing on the to-be-coded unit based on an adjacent coded 

unit. 

 

2. The method according to claim 1, wherein the residual information comprises first residual 

information in a first direction of the to-be-coded sub-block and second residual information in a 

second direction of the to-be-coded sub-block. 

 

3. The method according to claim 1, wherein determining the residual proportion information 

of the to-be-coded unit based on the residual information of each of the plurality of to-be-coded 

sub-blocks comprises: 

determining a residual information calculation approach based on a sub-block size of the to-

be-coded sub-block; and 

calculating the residual information of each of the plurality of to-be-coded sub-blocks using 

the residual information calculation approach and determining a maximum residual proportion of 

the to-be-coded unit based on the residual information. 

 

4. The method according to claim 3, wherein determining the residual information calculation 

approach based on the sub-block size of the to-be-coded sub-block comprises: 

in a case that the sub-block size of the to-be-coded sub-block is within a first predetermined 

range, determining the residual information calculation approach of the to-be-coded sub-block as 

a first predetermined calculation approach, wherein each side length of a to-be-coded sub-block 

with a sub-block size within the first predetermined range is greater than a first predetermined 

value; and 
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in a case that the sub-block size of the to-be-coded sub-block is within a second predetermined 

range, determining the residual information calculation approach of the to-be-coded sub-block as 

a second predetermined calculation approach, wherein a to-be-coded sub-block with a sub-block 

size within the second predetermined range has at least one side length equal to the first 

predetermined value. 

 

5. The method according to claim 4, wherein calculating the residual information of each of 

the plurality of to-be-coded sub-blocks using the residual information calculation approach and 

determining the maximum residual proportion of the to-be-coded unit based on the residual 

information comprises: 

in a case that the residual information calculation approach is the first predetermined 

calculation approach, calculating a Hadamard transformation score of each to-be-coded sub-block 

and determining a maximum residual proportion of the to-be-coded sub-block based on a 

proportion of a maximum Hadamard transformation score in the Hadamard transformation scores; 

and 

in a case that the residual information calculation approach is the second predetermined 

calculation approach, calculating a sum of absolute difference of each to-be-coded sub-block and 

determining the maximum residual proportion of the to-be-coded sub-block based on a proportion 

of a maximum sum of absolute difference in the sums of absolute difference. 

 

6. The method according to claim 1, wherein determining whether to perform the intra sub-

partition check on the to-be-coded unit based on the residual proportion information comprises: 

in a case that the residual proportion information reaches a predetermined threshold, 

determining to perform the intra sub-partition check on the to-be-coded unit; and 

in a case that the residual proportion information does not reach the predetermined threshold, 

determining not to perform the intra sub-partition check on the to-be-coded unit. 

 

7. The method according to any one of claims 1 to 6, wherein the method further comprises: 

in response to a determination result of performing the intra sub-partition check on the to-be-

coded unit, performing coding processing on the to-be-coded unit using an intra sub-partition 

technique. 
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8. The method according to claim 7, wherein performing coding processing on the to-be-

coded unit using the intra sub-partition technique comprises: 

determining an intra sub-partition check result for the to-be-coded unit; and 

determining an intra prediction mode for the to-be-coded unit based on the intra sub-partition 

check result, and performing coding processing on the to-be-coded unit in the intra prediction 

mode. 

 

9. The method according to claim 8, wherein determining the intra prediction mode for the 

to-be-coded unit based on the intra sub-partition check result comprises: 

in a case that the intra sub-partition check result satisfies an intra sub-partition processing 

condition, determining the intra prediction mode for the to-be-coded unit as performing coding 

processing on the to-be-coded unit using the intra sub-partition technique; and 

in a case that the intra sub-partition check result does not satisfy the intra sub-partition 

processing condition, determining the intra prediction mode for the to-be-coded unit as performing 

coding processing on the to-be-coded unit based on an adjacent coded unit. 

 

10. A video coding processing apparatus, comprising a unit partitioning module, a residual 

determining module, a residual analyzing module, and a coding processing module; wherein 

the unit partitioning module is configured to partition a to-be-coded unit into a plurality of to-

be-coded sub-blocks; 

the residual determining module is configured to determine residual proportion information 

of the to-be-coded unit based on residual information of each of the plurality of to-be-coded sub-

blocks; 

the residual analyzing module is configured to determine whether to perform an intra sub-

partition check on the to-be-coded unit based on the residual proportion information; and 

the coding processing module is configured to perform coding processing on the to-be-coded 

unit based on an adjacent coded unit in response to a determination result of not performing the 

intra sub-partition check on the to-be-coded unit. 

 



 

25 

 

11. A video coding processing device, comprising: a memory and one or more processors, 

the memory being configured for storing one or more programs; 

wherein the one or more programs, when loaded and run by the one or more processors, cause 

the one or more processors to perform the video coding processing method as defined in any one 

of claims 1 to 9. 

 

12. A storage medium storing one or more computer-executable instructions, wherein the one 

or more computer-executable instructions, when loaded and executed by a processor of a 

computer, cause the computer to perform the video coding processing method as defined in any 

one of claims 1 to 9. 

 

13. A computer program product comprising one or more computer programs, wherein the 

one or more computer programs, when loaded and run by a processor, cause the processor to 

perform the video coding processing method as defined in any one of claims 1 to 9. 

  




