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IMAGE ENCODING METHOD, IMAGE DECODING METHOD, 

ENCODER, DECODER AND STORAGE MEDIUM 

TECHNICAL FIELD 

[ 0001] Embodiments of the application relate to the technical field of video coding 

and decoding, and particularly to picture coding and decoding methods, an encoder, a 

decoder and a storage medium.  

BACKGROUND 

[ 0002] Any discussion of the prior art throughout the specification should in no way 

be considered as an admission that such prior art is widely known or forms part of 

common general knowledge in the field.  

[ 0003] In a reference software test platform for Versatile Video Coding (VVC), a 

novel intra coding technology, Matrix-based Intra Prediction (MIP), is proposed. MIP is 

a neural-network-based intra prediction technology, namely a luma value of a present 

block is predicted by use of a multilayer neural network based on an adjacent 

reconstructed luma block. Specifically, like a conventional intra mode, when an MIP 

mode is adopted for intra prediction, an input for MIP is also data of adjacent luma 

blocks, in a row at the top and a column on the left, of the present block, while an output 

is a predicted value of a luma component of the present block. A specific prediction 

process is divided into three stages: down-sampling, matrix vector multiplication and 

interpolation.  

[0004] However, when an MIP mode is adopted for luma prediction, parameters for 

luma blocks with different sizes may also be different. Therefore, a relatively large 

storage space is required to be occupied to store a large number of parameters, and 

searching and calling parameters in a prediction process also prolongs total time and 

further reduces the coding and decoding efficiency.  
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[ 0005] It is an object of the present disclosure to overcome or ameliorate at least one 

of the disadvantages of the prior art, or to provide a useful alternative.  

SUMMARY 

[ 0006] The embodiments of the disclosure provide picture coding and decoding 

methods, an encoder, a decoder and a storage medium, which may reduce a storage space 

and total time required in a coding and decoding process, and effectively improving the 

coding and decoding efficiency, on the basis of ensuring the coding and decoding 

performance.  

[ 0007] The technical solutions of the embodiments of the disclosure are implemented 

as follows.  

[ 0008] In one aspect of the disclosure there is provided a picture coding method, 

applied to an encoder, the method comprising: 

before coding processing is performed on a first coding block according to a matrix

based intra prediction, MIP, mode, obtaining an offset parameter corresponding to different 

sizes of coding blocks and different MIP mode numbers, wherein the offset parameter 

indicates a number of right shifting bits for a calculation process of a predicted value, the 

offset parameter being 6 for all of the sizes and MIP mode numbers; and 

when coding processing is performed on the first coding block according to the MIP 

mode to obtain the predicted value, applying the offset parameter to the calculation process of 

the predicted value.  

[0009] In another aspect of the disclosure there is provided a picture decoding method, 

applied to a decoder, the method comprising: 

before decoding processing is performed on a first coding block according to a matrix

based intra prediction, MIP, mode, obtaining an offset parameter corresponding to different 

sizes of coding blocks and different MIP mode numbers, wherein the offset parameter 

indicates a number of right shifting bits for a calculation process of a predicted value, the 
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offset parameter being 6 for all of the sizes and MIP mode numbers; and 

when decoding processing is performed on the first coding block according to the MIP 

mode to obtain the predicted value, applying the offset parameter to the calculation process of 

the predicted value.  

[ 0010] Also disclosed herein are other aspects of the present disclosure.  

[ 0011] The embodiments of the disclosure provide a picture coding method, which 

may be applied to an encoder and include the following operations.  

[ 0012] Before coding processing is performed according to an MIP mode, unification 

modification is performed on initial right shift parameters corresponding to different 

sizes and different MIP mode numbers according to an offset parameter. The offset 

parameter indicates the number of right shifting bits of a predicted value.  

[ 0013] When coding processing is performed according to the MIP mode, coding 

processing is performed according to the offset parameter.  

[ 0014] The embodiments of the disclosure provide a picture decoding method, which 

may be applied to a decoder and include the following operations.  

[ 0015] Before decoding processing is performed according to an MIP mode, 

unification modification is performed on initial right shift parameters corresponding to 

different sizes and different MIP mode numbers according to an offset parameter. The 

offset parameter indicates the number of right shifting bits of a predicted value.  

[ 0016] When decoding processing is performed according to the MIP mode, decoding 

processing is performed according to the offset parameter.  

[ 0017] The embodiments of the disclosure provide an encoder, which may include a 

first modification section and a coding section.  

[ 0018] The first modification section may be configured to perform, before coding 

processing is performed according to an MIP mode, unification modification on initial 

right shift parameters corresponding to different sizes and different MIP mode numbers 
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according to an offset parameter, the offset parameter indicating the number of right 

shifting bits of a predicted value.  

[ 0019] The coding section may be configured to perform, when coding processing is 

performed according to the MIP mode, coding processing according to the offset 

parameter.  

[ 0020] The embodiments of the disclosure provide a decoder, which may include a 

second modification section and a decoding section.  

[ 0021] The second modification section may be configured to perform, before 

decoding processing is performed according to an MIP mode, unification modification on 

initial right shift parameters corresponding to different sizes and different MIP mode 

numbers according to an offset parameter, the offset parameter indicating the number of 

right shifting bits of a predicted value.  

[ 0022] The decoding section may be configured to perform, when decoding 

processing is performed according to the MIP mode, decoding processing according to 

the offset parameter.  

[ 0023] The embodiments of the disclosure provide an encoder. The encoder may 

include a first processor, a first memory storing an instruction executable for the first 

processor, a first communication interface and a first bus configured to connect the first 

processor, the first memory and the first communication interface. The instruction may 

be executed by the first processor to implement the picture coding method as mentioned 

above.  

[ 0024] The embodiments of the disclosure provide a decoder. The decoder may 

include a second processor, a second memory storing an instruction executable for the 

second processor, a second communication interface and a second bus configured to 

connect the second processor, the second memory and the second communication 

interface. The instruction may be executed by the second processor to implement the 

picture decoding method as mentioned above.  

[ 0025] The embodiments of the disclosure provide a computer-readable storage 
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medium having stored thereon a program, applied to an encoder and a decoder. The 

program may be executed by a processor to implement the picture coding and decoding 

methods as mentioned above.  

[0026] The embodiments of the disclosure provide picture coding and decoding 

methods, an encoder, a decoder and a storage medium. The encoder, before performing 

coding processing according to an MIP mode, performs unification modification on 

initial right shift parameters corresponding to different sizes and different MIP mode 

numbers according to an offset parameter, the offset parameter indicating the number of 

right shifting bits of a predicted value, and when performing coding processing according 

to the MIP mode, performs coding processing according to the offset parameter. The 

decoder, before performing decoding processing according to an MIP mode, performs 

unification modification on initial right shift parameters corresponding to different sizes 

and different MIP mode numbers according to an offset parameter, and when performing 

decoding processing according to the MIP mode, performs decoding processing 

according to the offset parameter. According to the picture coding and decoding methods 

in the disclosure, unification modification is performed on the number of the right 

shifting bits of the predicted value by use of the offset parameter to ensure that all luma 

blocks with different sizes and different MIP mode numbers have the same sW value.  

Therefore, it is unnecessary to query and call the sW value during coding and decoding 

processing, complexity of an MIP algorithm may be reduced, and on the basis of 

ensuring the coding and decoding performance, a storage space and total time required in 

a coding and decoding process may be reduced and the coding and decoding efficiency 

may be effectively improved.  

[0027] Unless the context clearly requires otherwise, throughout the description and 

the claims, the words "comprise", "comprising", and the like are to be construed in an 

inclusive sense as opposed to an exclusive or exhaustive sense; that is to say, in the sense 

of "including, but not limited to".  

BRIEF DESCRIPTION OF THE DRAWINGS 
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[ 0028] Preferred embodiments of the present disclosure will now be described, by 

way of example only, with reference to the drawings, as set out below.  

[ 0029] FIG. 1 is a layout diagram of 67 prediction modes for intra prediction.  

[ 0030] FIG. 2 is a flowchart of coding in an MIP mode.  

[ 0031] FIG. 3 is a layout diagram of a top-side adjacent luma block and left-side 

adjacent luma block of a present block.  

[ 0032] FIG. 4 is a layout diagram of determining a Direct Mode (DM).  

[ 0033] FIG. 5 is a structure diagram of a video coding system.  

[ 0034] FIG. 6 is a structure diagram of a video decoding system.  

[ 0035] FIG. 7 is a first implementation flowchart of a picture coding method 

according to an embodiment of the disclosure.  

[ 0036] FIG. 8 is a second implementation flowchart of a picture coding method 

according to an embodiment of the disclosure.  

[ 0037] FIG. 9 is a first implementation flowchart of a picture decoding method 

according to an embodiment of the disclosure.  

[ 0038] FIG. 10 is a second implementation flowchart of a picture decoding method 

according to an embodiment of the disclosure.  

[ 0039] FIG. 11 is a first structure diagram of an encoder according to an embodiment 

of the disclosure.  

[ 0040] FIG. 12 is a second structure diagram of an encoder according to an 

embodiment of the disclosure.  

[ 0041] FIG. 13 is a first structure diagram of a decoder according to an embodiment of 

the disclosure.  

[ 0042] FIG. 14 is a second structure diagram of a decoder according to an 
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embodiment of the disclosure.  

DETAILED DESCRIPTION 

[0043] The technical solutions in the embodiments of the disclosure will be clearly 

and completely described below in combination with the drawings in the embodiments of 

the disclosure. It is to be understood that the specific embodiments described here are 

adopted not to limit the related application but only to explain the disclosure. In addition, 

it is also to be noted that, for convenient description, only parts related to the disclosure 

are illustrated in the drawings.  

[ 0044] For video pictures, VVC accepts affine linear weighted intra prediction 

proposed in Joint Video Experts Team (JVET)-N0217, renamed matrix-based intra 

prediction, i.e., MIP. According to the technology, for different sizes of intra luma coding 

blocks, different numbers of MIP modes are added in an intra luma prediction process.  

[ 0045] For capturing a more detailed edge direction presented in a natural video, 33 

angular intra luma prediction modes defined in High Efficiency Video Coding (HEVC) 

in VVC are extended to 65. FIG. 1 is a layout diagram of 67 prediction modes for intra 

prediction. As illustrated in FIG. 1, the arrowhead numbers 2 to 66 represent the 65 

angular intra prediction modes, and there are two other non-angular modes, i.e., a planar 

mode numbered to be 0 and a Direct Current (DC) mode numbered to be 1. Therefore, an 

intra prediction process for VVC includes two non-angular modes and 65 angular modes.  

Here, the 67 prediction modes are called conventional modes for intra prediction.  

[ 0046] MIP is a neural-network-based intra prediction technology, namely a luma 

value of a present block is predicted by use of a multilayer neural network based on 

adjacent reconstructed pixels. Specifically, through the MIP technology, luma coding 

blocks are divided into three types according to a size of the intra luma coding block. It is 

set that the size of the luma coding block is WxH, where W is a width parameter and H is 

a height parameter. The luma coding blocks may be divided into three types according to 

the size of the luma coding block.  
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[ 0047] A luma coding block with a 4x4 size is a first-type luma block, luma coding 

blocks with 8x4, 4x8 and 8x8 sizes are second-type luma blocks, and a luma coding 

block with another size is a third-type luma block.  

[ 0048] For the three types of intra luma coding blocks, M MIP modes are added in the 

MIP technology based on the 67 conventional intra prediction modes. For first-type luma 

blocks, M=35. For second-type luma blocks, M=19. For third-type luma blocks, M=11.  

[ 0049] Specifically, the MIP technology is applied to intra luma prediction only. Like 

a conventional mode, an input for MIP is also data of a row at the top and column on the 

left of a present block, while an output is a predicted value of the present block. A 

specific prediction process is divided into three steps: averaging, matrix vector 

multiplication and interpolation. That is, the three steps may be executed on input 

reconstructed luma values of adjacent pixels in the row at the top and the column on the 

left to obtain a predicted value of a luma component of the present block.  

[ 0050] FIG. 2 is a flowchart of coding in an MIP mode. As illustrated in FIG. 2, luma 

prediction in the MIP mode is specifically implemented as follows.  

[ 0051] In SI, an averaging operation is executed on top-side adjacent reference points 

of a present block to obtain a vector bdrytop, totally N values, and an averaging operation 

is executed on left-side adjacent reference points of the present block to obtain a vector 

bdryief, totally N values. When the present block is a first-type luma coding block, N=2.  

When the present block is a second-type or third-type luma coding block, N=4. The 

vector bdrytop and the vector bdryief form a new vector bdryred, and subsequent operations 

are executed.  

[ 0052] In S2, a corresponding matrix Ak and offset bk are obtained through a mode 

number k of the MIP mode, and part of predicted values of the present block identified 

with crossing lines in FIG. 2 are calculated through the following formula (1): 

[ 0053] Predred = Ak -bdryred + bk (1) 

[ 0054] In S3, linear interpolation is performed to obtain residual predicted values 

Predred in the present block.  
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[ 0055] It is to be noted that, for an implementation process of coding the present block, 

a specific coding mode for intra prediction is required to be written into a compressed 

code stream such that a decoder may parse mode information to determine whether the 

specific mode adopted is a conventional mode or an MIP mode, if it is a conventional 

mode, determine a specific conventional mode, and if it is an MIP mode, determine a 

specific MIP mode.  

[ 0056] In intra prediction for VVC, for each luma coding block, rate distortion costs 

RDcost corresponding to the 67 conventional modes and the M MIP modes are compared 

and an optimal mode is selected from the 67 conventional modes and the M MIP modes 

for coding. For reducing the bit overhead, a Most Probable Modes (MPM) list-based 

intra-mode coding technology is adopted for VVC.  

[ 0057] It is to be noted that, since extend reference line and Intra Sub-Partitionar (ISP) 

are applied to modes in an MPM list only, when both extendrefflag and ispflag are 0, 

namely no reference line is adopted and sub-block partitioning is not performed, 

mpmflag is not required to be coded, and a position of the optimal mode in the MPM list 

is directly coded.  

[ 0058] For construction of an MPM list and an MIPMPM list, during intra luma 

prediction for VVC, if an optimal mode selected for the present block is a conventional 

mode, it is necessary to construct an MPM list including 6 most probable conventional 

modes; and if the optimal mode selected for the present block is an MIP mode, it is 

necessary to construct an MIPMPM list including 3 most probable MIP modes.  

[ 0059] FIG. 3 is a layout diagram of a top-side adjacent luma block and left-side 

adjacent luma block of a present block. As illustrated in FIG. 3, the two lists are deducted 

according to optimal modes for the top-side adjacent luma block (A) and left-side 

adjacent luma block (L) of the present block illustrated in FIG. 3.  

[ 0060] Furthermore, for construction of the MIPMPM list, in intra prediction for VVC, 

if an optimal mode for the present block is an MIP mode, it is necessary to construct the 

MIPMPM list. During constructing the MIPMPM list, an MIP mode ABOVEMIP 

corresponding to the optimal mode for the top-side adjacent luma block and an MIP 
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mode LEFTMIP mode corresponding to the optimal mode for the left-side adjacent 

luma block are required to be acquired at first.  

[ 0061] Furthermore, after LEFTMIP and ABOVEMIP are acquired, an MIPMPM 

list including 3 most probable MIPMPM modes may be constructed according to the 

following method. In the MIPMPM list, the number is an MIP mode number, and the 

number ranges from 0 to (M-1). For a first-type luma block, the number is 0 to 34. For a 

second-type luma block, the number is 0 to 18. For a third-type luma block, the number 

is 0 to 10.  

[ 0062] If LEFTMIP is available (not -1), LEFTMIP is put in MIPMPMlist.  

[ 0063] If ABOVEMIP is available (not -1), ABOVEMIP is put in MIPMPMlist 

after redundancy check.  

[ 0064] If LEFTMIP is unavailable (-1) and ABOVEMIP is unavailable (-1), a 

default list is added to fill MIPMPMlist according to a type of the present block after 

redundancy check.  

[ 0065] A default list for a first-type luma block is {17, 34, 5}.  

[ 0066] A default list for a second-type luma block is {0, 7, 16}.  

[ 0067] A default list for a third-type luma block is {1, 4, 6}.  

[ 0068] It is to be additionally noted that, in a chroma intra prediction process for VVC, 

there is a component-correlation-based DM that intra prediction of a present chroma 

block may be performed by use of an intra prediction mode for a central position of a 

parity luma coding block corresponding to the present block. FIG. 4 is a layout diagram 

of determining a DM. As illustrated in FIG. 4, since an MIP technology is applied to 

luma coding blocks only, when an intra prediction mode for a CR position in FIG. 4 is an 

MIP mode, the MIP mode is required to be mapped to a conventional mode according to 

an "MIP-conventional mapping table" for intra prediction of the present chroma block.  

[ 0069] That is, with introduction of the MIP technology, in an intra prediction process, 

when an MIPMPM list is constructed, it is necessary to map a conventional mode to an 
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MIP mode, and when an MPM list is constructed and a DM is determined, it is necessary 

to map an MP mode to a conventional mode.  

[0070] Table 1 

MIP mode 
Conventional mode 

0 1 2 

0 17 0 5 

1 17 0 1 

2,3 17 10 3 

4,5 9 10 3 

6,7 9 10 3 

8,9 9 10 3 

10,11 9 10 0 

12,13 17 4 0 

14,15 17 6 0 

16,17 17 7 4 

18,19 17 7 4 

20,21 17 7 4 

22,23 17 5 5 

24,25 17 5 1 

26,27 5 0 1 

28,29 5 0 1 

30,31 5 3 1 

32,33 5 3 1 

34,35 34 12 6 

36,37 22 12 6 

38,39 22 12 6 

40,41 22 12 6 

42,43 22 14 6 

44,45 34 14 10 

46,47 34 14 10 
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48,49 34 16 9 

50,51 34 16 9 

52,53 34 16 9 

54,55 34 15 9 

56,57 34 13 9 

58,59 26 1 8 

60,61 26 1 8 

62,63 26 1 8 

64,65 26 1 8 

66 26 1 8 

[ 0071] In addition, it is necessary to map an MIP mode to a conventional mode in an 

MPM list construction process and a DM acquisition process. Specifically, 35/19/11 MIP 

modes are mapped to 67 conventional modes according to a "MIP-conventional mapping 

table". For three types of luma blocks, three "MIP-conventional mapping tables" are 

illustrated as Table 2, Table 3 and Table 4.  

[ 0072] Table 2 

node 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

itional 
0 18 18 0 18 0 12 0 18 2 18 12 18 18 1 18 18 0 

de 

mode 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 

ntional 
0 50 0 50 0 56 0 50 66 50 56 50 50 1 50 50 50 

)de 

[0073] Table 3 

MIP mode 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

Conventional 
0 1 0 1 0 22 18 18 1 0 1 0 1 0 44 0 50 1 0 

mode 

[0074] Table 4 
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MIP mode 0 1 2 3 4 5 6 7 8 9 10 

Conventional 
1 1 1 1 18 0 1 0 1 50 0 

mode 

[0075] FIG. 5 is a structure diagram of a video coding system. As illustrated in FIG. 5, 

the video coding system 100 includes components such as a transformation and 

quantization module 101, an intra estimation module 102, an intra prediction module 103, 

a motion compensation module 104, a motion estimation module 105, an inverse 

transformation and inverse quantization module 106, a filter control analysis module 107, 

a deblocking filtering and Sample Adaptive Offset (SAO) filtering module 108, a header 

information coding and Context-based Adaptive Binary Arithmetic Coding (CABAC) 

module 109 and a decoded picture buffer module 110. FIG. 6 is a structure diagram of a 

video decoding system. As illustrated in FIG. 6, the video decoding system 200 includes 

components such as a header information decoding and CABAC decoding module 201, 

an inverse transformation and inverse quantization module 202, an intra prediction 

module 203, a motion compensation module 204, a deblocking filtering and SAO 

filtering module 205 and a decoded picture buffer module 206. After a video picture is 

processed through components in the video coding system 100 such as the transformation 

and quantization module 101, the intra estimation module 102, the intra prediction 

module 103, the motion compensation module 104, the motion estimation module 105, 

the deblocking filtering and SAO filtering module 108 and the header information coding 

and CABAC module 109, a code stream of the video picture is output. The code stream 

is input to the video decoding system 200 and processed through components in the 

video decoding system 200 such as the header information decoding and CABAC 

decoding module 201, the inverse transformation and inverse quantization module 202, 

the intra prediction module 203 and the motion compensation module 204 to finally 

recover the original video picture.  

[0076] According to a height parameter and a width parameter, a present block may 

have 25 sizes. Specifically, it is specified in a standard that a maximum size of a luma 

block is 128x128. However, a maximum size of a transformation unit is 64x64, it is 

necessary to perform quadtree split on a luma block with a size 128x128, so that a 

maximum size of a luma block is 64x64. Table 5 is a schematic size table of luma blocks, 
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as illustrated in Table 5.  

[0077] Table 5 

(4x4) (4x8) (4x16) (4x32) (4x64) 

(8x4) (8x8) (8x16) (8x32) (8x64) 

(16x4) (16x8) (16x16) (16x32) (16x64) 

(32x4) (32x8) (32x16) (32x32) (32x64) 

(64x4) (64x8) (64x16) (64x32) (64x64) 

[0078] In a related art, an MIP mode is restricted according to a height parameter and 

width parameter of a present block. Specifically, if a width-to-height ratio of the present 

block is greater than 4 or a height-to-width ratio is greater than 4, the present block is not 

coded according to the MIP mode. Table 6 illustrates restrictions on sizes of luma blocks 

in an MIP mode in the related art, as illustrated in Table 6.  

[0079] Table 6 

(4x4) (4x8) (4x16) (4x2-3-2) (4x44) 

(8x4) (8x8) (8x16) (8x32) (8-x44) 

(16x4) (16x8) (16x16) (16x32) (16x64) 

(3-24) (32x8) (32x16) (32x32) (32x64) 

(64x4) (64x4) (64x16) (64x32) (64x64) 

[0080] In the related art, for a first-type luma block (corresponding to a 4x4 luma 

block) adopting an MIP mode, there are two top adjacent and left adjacent luma blocks 

respectively, and a 4x4 predicted block is generated by a matrix operation. For a second

type luma block (corresponding to a 4x8, 8x4 or 8x8 luma block) adopting an MIP mode, 
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there are four top adjacent and left adjacent luma blocks respectively, and a 4x4 

predicted block is generated by a matrix operation. For a third-type luma block adopting 

an MIP mode (corresponding to a luma block with another size), there are four top 

adjacent and left adjacent luma blocks respectively, and a 4x8 predicted block (4x16 

luma block), 8x4 predicted block (16x4 luma block) or 8x8 predicted block (luma block 

with another size) is generated by a matrix operation. Since a non-square predicted block 

may be generated for a third-type luma block, odd rows of a matrix are required to be 

extracted during calculation.  

[ 0081] Furthermore, in grammar, MipSizeld represents an application type of MIP, 

numModes represents the number of MIP modes, boundarySize represents the number of 

luma blocks, obtained by down-sampling, in a top reference row or a left reference 

column, predW represents a width parameter of a predicted block, predH represents a 

height parameter of the predicted block, and predC represents a side length of a matrix 

for MIP. Table 7 illustrates a grammatical relationship corresponding to an MIP mode in 

the related art. As illustrated in Table 7, MipSized, numModes, boundarySize, predW, 

predH and predC in grammar form the following relationships.  

[ 0082] Table 7 

MipSizeld numModes boundarySize predW predH predC 

0 35 2 4 4 4 

1 19 4 4 4 4 

2 11 4 Min(nTbW, 8) Min(nTbH, 8) 8 

[ 0083] Furthermore, in grammar, a value 0 of MipSizeld represents a 4x4 luma block, 

a value 1 represents a 4x8, 8x4 or 8x8 luma block, and a value 2 represents a luma block 

with another size. numModes represents the total number of MIP modes, namely there 

are totally 35 for a 4x4 luma block, totally 19 for a 4x8, 8x4 or 8x8 luma block and 

totally 11 for a luma block with another size. boundarySize represents that adjacent luma 

blocks in a row at the top or a column on the left of a present block are finally down

sampled to two or four adjacent luma blocks.  

[ 0084] In the related art, luma prediction performed by an encoder in an MIP mode 
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may be implemented through the following formula (2): 

[ 0085] predMip[x][y] = ((Z oundarysize-1mWeight[i][y * incH * predC + x* 

incW] * p[i]) + (vBias[y * incH * predC + x * incW] « sB) + oW) » sW (2) 

[ 0086] Herein, mWeight and vBias are a weight matrix and bias matrix trained by 

deep learning in each MIP mode respectively. Specifically, mWeight is a weight matrix 

of each MIP mode, and vBias is a bias matrix of each MIP mode. sB is a left shift of the 

bias matrix, oW is a rounded reserved value, and sW is a right shift of an overall 

predicted value. Table lookup is required to obtain sW values in different MIP modes.  

[ 0087] Based on JVET-N1001-v7, when a prediction matrix for MIP is generated, the 

encoder determines whether to extract predicted values of odd rows through variables 

incW and incH, specifically as follows: 

[ 0088] oW = 1 « (SW - 1) 

[ 0089] sB = BitDepthy - 1 

[ 0090] mipW isTransposed? predH: predW 

[ 0091] mipH isTransposed? predW: predH 

[ 0092] incW (predC > mipW)?2: 1 

[ 0093] incH (predC > mipH)? 2: 1.  

[ 0094] Herein, incW=2 or incH=2 represents that extraction on the width parameter or 

the height parameter is required.  

[ 0095] Table 8 illustrates grammatical descriptions about sW in the related art. As 

illustrated in Table 8, when and only when MipSized is equal to 1, namely a size of a 

present block is 4x8, 8x4 or 8x8 and an MIP mode number is 3, 8, 12 or 17, an sW value 

is 9, and sW values in all other MIP modes are 8. Since the sW values in the MIP modes 

are in a mapping, the sW values in all the modes may be obtained through Table 8.  

[ 0096] Table 8 
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modeld 

MipSizeld 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

0 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 

1 8 8 8 9 8 8 8 8 9 8 

2 8 8 8 8 8 8 

[0097] Table 9 is an mWeight matrix when MipSizeld is 1 and the MIP mode number 

is 3 and 12.  

[ 0098] Table 9 

218 -56 9 -3 411 -76 12 -4 

448 94 -45 6 23 -15 2 -3 

-1 476 77 -34 -5 -2 1 -3 

1 -16 466 61 5 -4 1 -3 

-38 2 -3 0 260 358 -77 8 

122 -39 1 -1 463 -25 -11 -2 

405 54 -41 5 121 -33 2 -6 

107 402 16 -12 3 -4 1 -6 

5 -1 -1 0 -62 267 375 -73 

-25 3 -4 -1 108 466 -28 -11 

58 -25 -3 -1 418 96 -35 -3 

301 18 -15 5 229 -21 -4 -7 

-1 -3 -2 -2 24 -95 291 297 

3 1 -5 -2 -30 103 464 -29 

-16 0 -6 0 41 429 70 -13 

27 -5 -2 1 303 193 -13 -1 

[ 0099] Table 10 is a vBias matrix when MipSizeld is 1 and the MIP mode number is 3 

and 12.  

[ 00100] Table 10 

1 2 3 1 1 3 3 3 2 4 4 4 3 5 5 5 
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[00101] Table 11 is an mWeight matrix when MipSized is 1 and the MIP mode 

number is 8 and 17. Table 12 is a vBias matrix when MipSizeld is 1 and the MIP mode 

number is 8 and 17.  

[00102] Table 11 

-91 23 13 8 209 261 72 24 

-26 -22 14 13 88 306 114 35 

-16 18 -16 5 31 327 135 39 

-11 11 30 -19 3 325 142 41 

12 -4 1 1 -14 273 227 26 

3 10 -3 -5 6 231 249 34 

1 8 5 -9 10 214 262 37 

-1 11 4 -7 15 208 259 40 

5 0 4 -4 6 92 340 78 

4 6 1 -5 6 113 329 75 

2 13 2 -8 6 123 319 75 

1 13 6 -10 9 136 303 74 

6 1 4 -5 8 38 217 252 

4 10 1 -7 9 58 313 141 

3 12 4 -8 11 70 327 114 

2 14 4 -7 14 82 314 110 

[00103] Table 12 

-7 -10 -11 -11 -10 -14 -17 -18 -11 -15 -19 -21 -10 -17 -21 -22 

[00104] Due to different grammatical descriptions about sW in different MIP modes in 

Table 8, when the encoder performs luma prediction according to an MIP mode, if 

MipSizeld of a present block is 1, namely the present block is a second-type luma block 

(a luma block with a 4x8, 8x4 or 8x8 size), and MIP mode numbers corresponding to the 

present coding block are modes 3, 8, 12 and 17, a value of sW may be different from 

other modes, and consequently, an algorithm is not unified. Further, querying Table 8 

increases the time complexity of the algorithm, and storage of Table 8 also occupies a 

storage space. That is, when an MIP mode is adopted for luma prediction, parameters for 
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luma blocks with different sizes may also be different, so a relatively large storage space 

is required to store a large number of parameters, and searching and calling parameters in 

a prediction process also prolongs total time and further reduces the coding and decoding 

efficiency.  

[ 00105] For solving the above problems, the disclosure discloses a picture coding 

method. sW values, corresponding to MIP mode numbers 3, 8, 12 and 17, of a second

type luma block are modified to ensure that sW values corresponding to all the MIP 

mode numbers are the same, thereby reducing a storage space, and a table lookup 

operation is omitted to reduce the total time.  

[ 00106] According to the picture coding method in the disclosure, an intra prediction 

part in a video coding hybrid framework may be influenced, namely the method is 

mainly applied to an intra prediction module 103 in video coding and an intra prediction 

module 203 in video decoding and acts on both an encoder and a decoder.  

[ 00107] It is to be noted that, in the embodiments of the disclosure, for a calculation 

parameter obtained by training based on a machine learning method, according to picture 

coding and decoding methods in the disclosure, unification modification may be 

performed on sW according to an offset parameter with a fixed numerical value, and a 

corresponding weight matrix and bias matrix are modified at the same time. The 

disclosure is not limited to modify the sW values, corresponding to the MIP mode 

numbers 3, 8, 12 and 17, of the second-type luma block, and instead, unification 

modification is performed on different values of the calculation parameter sW obtained 

by training through the machine learning method after a specific parameter (including 

different combinations of parameters such as a size, a mode and a right shift value) 

changes.  

[00108] In the following embodiments, the picture coding and decoding methods in the 

disclosure are schematically described with the sW values, corresponding to the MIP 

mode numbers 3, 8, 12 and 17, of the second-type luma block as examples.  

[00109] The technical solutions in the embodiments of the disclosure will be clearly 

and completely described below in combination with the drawings in the embodiments of 
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the disclosure.  

[ 00110] In an embodiment of the disclosure, FIG. 7 is a first implementation flowchart 

of a picture coding method according to an embodiment of the disclosure. As illustrated 

in FIG. 7, in the embodiment of the disclosure, the picture coding method for an encoder 

may include the following operations.  

[ 00111] In 101, before coding processing is performed according to an MIP mode, 

unification modification is performed on initial right shift parameters corresponding to 

different sizes and different MIP mode numbers according to an offset parameter, the 

offset parameter indicating the number of right shifting bits of a predicted value.  

[ 00112] In the embodiment of the disclosure, before coding processing is performed 

according to the MIP mode, the encoder may set the offset parameter used for indicating 

the number of offset bits at first.  

[ 00113] It is to be noted that, in the embodiment of the disclosure, based on the formula 

(2), the offset parameter is sW in the formula (2), namely the offset parameter is a right 

shift number of an overall predicted value. That is, when luma prediction is performed on 

a present block, the offset parameter is configured to indicate the number of right shifting 

bits of an overall predicted value of the present block.  

[ 00114] Furthermore, in the embodiment of the disclosure, the encoder may set the 

offset parameter to be a fixed positive integer before performing coding processing 

according to the MIP mode. That is, after the encoder sets the offset parameter, for any 

present block, regardless of a size of the present block as well as an MIP mode number 

corresponding to the present block, an offset parameter used for the present block is 

determined.  

[ 00115] It is to be noted that, in the embodiment of the disclosure, the encoder, when 

performing unification modification on the initial right shift parameters corresponding to 

different sizes and different MIP mode numbers according to the offset parameter, may 

set the offset parameter to be any positive integer. Specifically, the encoder may 

preferably set the offset parameter sW to be 6, or preferably set the offset parameter sW 

to be 7 or preferably set the offset parameter sW to be 8, and may also preferably set the 
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offset parameter sW to be 9.  

[00116] For example, Table 13 is a first grammatical description about sW in the 

disclosure. In the embodiment of the disclosure, when the encoder performs unification 

modification on the initial right shift parameters corresponding to different sizes and 

different MIP mode numbers according to the offset parameter, for a luma block with a 

4x8, 8x4 or 8x8 size and corresponding to an MIP mode number 3, 8, 12 or 17, a 

corresponding sW thereof may be set to be a numerical value same as sW corresponding 

to another luma block, namely sW corresponding to the luma block with the 4x8, 8x4 or 

8x8 size and corresponding to the MIP mode number 3, 8, 12 or 17 is set to be 8 when 

sW corresponding to another luma block is 8, so that different present blocks may have 

the same offset parameter sW.  

[00117] Table 13 

modeld 

MipSizeld 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

0 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 

1 6 6 6766 6 6 6766 

2 6 6 6 6 6 6 

[00118] For example, Table 14 is a second grammatical description about sW in the 

disclosure. In the embodiment of the disclosure, when the encoder performs unification 

modification on the initial right shift parameters corresponding to different sizes and 

different MIP mode numbers according to the offset parameter, for a luma block with a 

4x8, 8x4 or 8x8 size and corresponding to an MIP mode number 3, 8, 12 or 17, a 

corresponding sW thereof may be set to be a numerical value same as sW corresponding 

to another luma block, namely sW corresponding to the luma block with the 4x8, 8x4 or 

8x8 size and corresponding to the MIP mode number 3, 8, 12 or 17 is set to be 7 when 

sW corresponding to another luma block is 7, so that different present blocks may have 

the same offset parameter sW.  

[00119] Table 14 
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models 

MipSizeId 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

0 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 

1 7 7 7 7 7 7 7 7 7 7 

2 7 7 7 7 7 7 

[ 00120] For example, Table 15 is a second grammatical description about sW in the 

disclosure. In the embodiment of the disclosure, when the encoder performs unification 

modification on the initial right shift parameters corresponding to different sizes and 

different MIP mode numbers according to the offset parameter, for a luma block with a 

4x8, 8x4 or 8x8 size and corresponding to an MIP mode number 3, 8, 12 or 17, a 

corresponding sW thereof may be set to be a numerical value same as sW corresponding 

to another luma block, namely sW corresponding to the luma block with the 4x8, 8 x4 or 

8x8 size and corresponding to the MIP mode number 3, 8, 12 or 17 is set to be 8 when 

sW corresponding to another luma block is 8, so that different present blocks may have 

the same offset parameter sW.  

[ 00121] Table 15 

modeId 

MipSizeld 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

0 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 

1 8 8 898 8 888 98 8 

2 8 8 8 8 8 8 

[ 00122] As illustrated in Table 8, in the related art, different present blocks may 

correspond to different offset parameters sW. Specifically, when and only when 

MipSized is equal to 1, namely a present block is a second-type luma block of which a 

size is 4x8, 8x4 or 8x8 and an MIP mode number is 3, 8, 12 or 17, an sW value is 

different from sW values corresponding to all other MIP mode numbers. Therefore, the 

encoder, when coding the present block, is required to query and call the offset parameter 

sW according to the size and MIP mode number of the present block, which prolongs the 
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total time and reduces the coding and decoding efficiency. In addition, the grammatical 

description table of sW is required to be stored, so a storage space is enlarged. Compared 

with the related art, acccording to the solution of the disclosure, the offset parameter sW 

may be set at first to ensure that offset parameters sW corresponding to all luma blocks 

with different sizes and different MIP mode numbers are set to be the same value before 

coding processing is performed according to the MIP mode, so that it is unnecessary to 

query and call the offset parameter sW according to the size and MIP mode number of 

the present block when the present block is coded, the encoder is also not required to 

store the grammatical description table of sW, the storage space and total time required in 

a coding and decoding process may further be reduced, and the coding and decoding 

efficiency may be effectively improved.  

[00123] It is to be noted that, in the embodiment of the disclosure, although the encoder 

sets all the offset parameters sW corresponding to different sizes and different MIP mode 

numbers to be the same value when setting the offset parameter sW, when and only when 

MipSizeld is equal to 1, namely the present block is a second-type luma block of which a 

size is 4x8, 8x4 or 8x8 and an MIP mode number is 3, 8, 12 or 17, the sW value is 

different from the sW values corresponding to all the other MIP mode numbers.  

Therefore, the encoder sets the offset parameters sW corresponding to the sizes 4x8, 8x4 

and 8x8 and the MIP mode numbers 3, 8, 12 and 17 when performing sW unification 

modification on the initial right shift parameters corresponding to different sizes and 

different MIP mode numbers according to the offset parameter.  

[00124] In the embodiment of the disclosure, the process that the encoder performs 

unification modification on the initial right shift parameters corresponding to different 

sizes and different MIP mode numbers according to the offset parameter is to modify, 

when one of the initial right shift parameters is different from the offset parameter, the 

initial right shift parameter to the offset parameter, to ensure that the numbers of right 

shifting bits of all predicted values corresponding to all sizes and all MIP mode numbers 

are the same.  

[00125] In 102, when coding processing is performed according to the MIP mode, 

coding processing is performed according to the offset parameter.  
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[ 00126] In the embodiment of the disclosure, after the encoder performs unification 

modification on the initial right shift parameters corresponding to the different sizes and 

the different MIP mode numbers according to the offset parameter, when the encoder 

performs coding processing according to the MIP mode, coding processing may be 

performed based on a set offset parameter.  

[ 00127] It is to be noted that, in the embodiment of the disclosure, the encoder, after 

setting the offset parameter and when performing coding processing according to the 

MIP mode, may directly perform coding processing on the present block according to the 

offset parameter. Therefore, on the basis of ensuring the coding and decoding 

performance, the storage space and total time required in the coding and decoding 

process can be reduced, and the coding and decoding efficiency can be effectively 

improved.  

[ 00128] In the embodiments of the disclosure, furthermore, FIG. 8 is a second 

implementation flowchart of a picture coding method according to an embodiment of the 

disclosure. As illustrated in FIG. 8, after the encoder performs unification modification 

on the initial right shift parameters corresponding to different sizes and different MIP 

mode numbers according to the offset parameter, namely after the operation in 101, the 

picture coding method for the encoder may further include the following operations.  

[ 00129] In 103, an initial weight matrix and an initial bias matrix are modified 

according to a preset calculation rule to obtain a modified weight matrix and a modified 

bias matrix, the initial weight matrix and the initial bias matrix corresponding to the 

initial right shift parameter subjected to unification modification.  

[ 00130] In the embodiment of the disclosure, the encoder, after performing unification 

modification on the initial right shift parameters corresponding to the different sizes and 

the different MIP mode numbers according to the offset parameter, may modify the 

initial weight matrix and the initial bias matrix according to the preset calculation rule, 

thereby obtaining the modified weight matrix and the modified bias matrix.  

[ 00131] It is to be noted that, in the embodiment of the disclosure, the initial weight 

matrix and the initial bias matrix correspond to the initial right shift parameter subjected 
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to unification modification.  

[ 00132] It is to be noted that, in the embodiment of the disclosure, the preset 

calculation rule may be configured to update a corresponding initial weight matrix and 

initial bias matrix when a size is 4x8, 8x4 or 8x8 and an MIP mode number is 3, 8, 12 or 

17.  

[ 00133] Furthermore, in the embodiment of the disclosure, after the encoder sets the 

offset parameter, namely changing an offset parameter corresponding to the size 4x8, 8x4 

or 8x8 and the MIP mode number 3, 8, 12 or 17, for preventing the coding and decoding 

performance degradation, the encoder may further perform updating processing on the 

corresponding initial weight matrix and initial bias matrix, thereby obtaining a modified 

weight matrix and a modified bias matrix.  

[ 00134] It is to be noted that, in the embodiment of the disclosure, when the size is 4x8, 

8x4 or 8x8 and the MIP mode number is 3, 8, 12 or 17, the encoder, when acquiring the 

modified weight matrix and the modified bias matrix according to the preset calculation 

rule, may update the corresponding initial weight matrix and initial bias matrix by 

multiple different methods. For example, when the size is 4x8, 8x4 or 8x8 and the MIP 

mode number is 3, 8, 12 or 17, the encoder may update any element value A in the initial 

weight matrix to be A/2 and simultaneously update any element value B in the initial bias 

matrix to be B/2 according to a rounding-down calculation rule, thereby obtaining the 

modified weight matrix and the modified bias matrix. Both A and B are integers.  

Furthermore, the encoder may also update any element value A in the initial weight 

matrix to be A/2 and simultaneously update any element value B in the initial bias matrix 

to be B/2 according to a rounding-up calculation rule, thereby obtaining the modified 

weight matrix and the modified bias matrix. Furthermore, the encoder may also update 

any element value A in the initial weight matrix to be A/2 and simultaneously update any 

element value B in the initial bias matrix to be B/2 according to a rounding calculation 

rule, thereby obtaining the modified weight matrix and the modified bias matrix.  

[00135] In 104, coding processing is performed according to the offset parameter, the 

modified weight matrix and the modified bias matrix.  
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[00136] In the embodiment of the disclosure, when the encoder performs coding 

processing according to the MIP mode, coding processing may be performed based on 

the set offset parameter, the modified weight matrix and the modified bias matrix.  

[00137] It is to be noted that, in the embodiment of the disclosure, after the encoder 

sets the offset parameter, for preventing reduction in the coding and decoding 

performance, the corresponding initial weight matrix and initial bias matrix are also 

updated to obtain the modified weight matrix and the modified bias matrix, and when 

coding processing is performed according to the MIP mode, coding processing may be 

performed on the present block according to the offset parameter, the modified weight 

matrix and the modified bias matrix. Therefore, on the basis of ensuring the coding and 

decoding performance, the storage space and total time required in the coding and 

decoding process may be reduced, and the coding and decoding efficiency may be 

effectively improved.  

[00138] It is to be noted that, in the embodiment of the disclosure, the encoder, after 

setting the offset parameter, may also directly perform coding processing on the present 

block according to the offset parameter, the initial weight matrix and the initial bias 

matrix. That is, the encoder, after completing setting the offset parameter, may also not 

update the corresponding initial weight matrix and initial bias matrix.  

[00139] In the related art, when an MIP mode is adopted for luma prediction of a 

present block, the numbers of bits required to be shifted to the right are not unified, 

namely offset parameters sW are different. In the picture coding method disclosed in the 

disclosure, the offset parameter is set in a unified manner, so that implementation of the 

MIP modes is simpler and more unified. Furthermore, since the offset parameters sW are 

different in the related art, it is necessary to store an sW table representing the numbers 

of right shifting bits, and query and call sW corresponding to the present block in a 

calculation process to determine the number of bits, required to be shifted to the right, of 

a predicted value calculated in the MIP mode. In the picture coding method disclosed in 

the disclosure, the offset parameter is set in the unified manner, so that it is unnecessary 

to store the sW table representing the numbers of the right shifting bits, the storage space 

is saved, and meanwhile, processing of querying and calling sW is omitted.  
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[00140] Furthermore, in the embodiment of the disclosure, the encoder, after setting the 

offset parameter, may further update the corresponding initial weight matrix and initial 

bias matrix to avoid a significant loss of the coding and decoding performance.  

Specifically, according to a unified test standard for VVC, DB-rates on Y, U and V are 

0.00%, -0.02% and -0.02% respectively, and a result under an interval of 24 frames 

shows coding and decoding performance similar to that under an interval of 8 frames.  

[00141] According to the picture coding method disclosed in the embodiment of the 

disclosure, the encoder, before performing coding processing according to the MIP mode, 

performs unification modification on the initial right shift parameters corresponding to 

the different sizes and the different MIP mode numbers according to the offset parameter, 

the offset parameter indicating the number of the right shifting bits of the predicted value, 

and when performing coding processing according to the MIP mode, performs coding 

processing according to the offset parameter. According to the picture coding and 

decoding methods disclosed in the disclosure, unification modification is performed on 

the number of the right shifting bits of the predicted value by use of the offset parameter 

to ensure that all luma blocks with different sizes and different MIP mode numbers have 

the same sW value, so that it is unnecessary to query and call the sW value during 

decoding processing, the complexity of an MIP algorithm may be reduced, and on the 

basis of ensuring the coding and decoding performance, a storage space and total time 

required in a coding and decoding process may be reduced and the coding and decoding 

efficiency may be effectively improved.  

[ 00142] Based on the abovementioned embodiments, in another embodiment of the 

disclosure, when the size is 4x8, 8x4 or 8x8 and the MIP mode number is 3, 8, 12 or 17, 

a method through which the encoder acquires the modified weight matrix and the 

modified bias matrix according to the preset calculation rule may include the following 

operations.  

[ 00143] In 103a, all element values in the initial weight matrix are modified to values 

of the same binary order of magnitude as an element value of another weight matrix 

according to a rounding-down calculation rule to obtain the modified weight matrix.  

[ 00144] In 103b, all element values in the initial bias matrix are modified to values of 
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the same binary order of magnitude as an element value of another bias matrix according 

to the rounding-down calculation rule to obtain the modified bias matrix.  

[ 00145] In the embodiment of the disclosure, when the size is 4x8, 8x4 or 8x8 and the 

MIP mode number is 3, 8, 12 or 17, the encoder may modify all the element values in the 

initial weight matrix to the values of the same binary order of magnitude as the element 

value of another weight matrix according to the rounding-down calculation rule and 

simultaneously modify all the element values in the initial bias matrix to the values of the 

same binary order of magnitude as the element value of another bias matrix, thereby 

obtaining the modified weight matrix and the modified bias matrix.  

[ 00146] Based on Table 9, Table 16 is a modified weight matrix when MipSizeld is 1 

and MIP mode numbers are 3 and 12. As illustrated in Table 16, the encoder updates 

each element value A in Table 9 to A/2 according to the rounding-down calculation rule, 

thereby obtaining the modified weight matrix when MipSized is 1 and the MIP mode 

numbers are 3 and 12.  

[ 00147] Table 16 

109 -28 4 -2 205 -38 6 -2 

224 47 -23 3 11 -8 1 -2 

-1 238 38 -17 -3 -1 0 -2 

0 -8 233 30 2 -2 0 -2 

-19 1 -2 0 130 179 -39 4 

61 -20 0 -1 231 -13 -6 -1 

202 27 -21 2 60 -17 1 -3 

53 201 8 -6 1 -2 0 -3 

2 -1 -1 0 -31 133 187 -37 

-13 1 -2 -1 54 233 -14 -6 

29 -13 -2 -1 209 48 -18 -2 

150 9 -8 2 114 -11 -2 -4 

-1 -2 -1 -1 12 -48 145 148 

1 0 -3 -1 -15 51 232 -15 
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-8 0 -3 0 20 214 35 -7 

13 -3 -1 0 151 96 -7 -1 

[ 00148] Based on Table 10, Table 17 is a modified bias matrix when MipSizeld is 1 

and MIP mode numbers are 3 and 12. As illustrated in Table 17, the encoder updates 

each element value B in Table 10 to B/2 according to the rounding-down calculation rule, 

thereby obtaining the modified bias matrix when MipSized is 1 and the MIP mode 

numbers are 3 and 12.  

[ 00149] Table 17 

0 1 1 0 0 1 1 1 1 2 2 21 22 

[ 00150] Based on Table 11, Table 18 is a modified weight matrix when MipSizeld is 1 

and MIP mode numbers are 8 and 17. As illustrated in Table 18, the encoder updates 

each element value A in Table 11 to A/2 according to the rounding-down calculation rule, 

thereby obtaining the modified weight matrix when MipSized is 1 and the MIP mode 

numbers are 8 and 17.  

[ 00151] Table 18 

-46 11 6 4 104 130 36 12 

-13 -11 7 6 44 153 57 17 

-8 9 -8 2 15 163 67 19 

-6 5 15 -10 1 162 71 20 

6 -2 0 0 -7 136 113 13 

1 5 -2 -3 3 115 124 17 

0 4 2 -5 5 107 131 18 

-1 5 2 -4 7 104 129 20 

2 0 2 -2 3 46 170 39 

2 3 0 -3 3 56 164 37 

1 6 1 -4 3 61 159 37 

0 6 3 -5 4 68 151 37 

3 0 2 -3 4 19 108 126 

2 5 0 -4 4 29 156 70 
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1 6 2 -4 5 35 163 57 

1 7 2 -4 7 41 157 55 

[ 00152] Based on Table 12, Table 19 is a modified bias matrix when MipSizeld is 1 

and MIP mode numbers are 8 and 17. As illustrated in Table 22, the encoder updates 

each element value B in Table 12 to B/2 according to the rounding-down calculation rule, 

thereby obtaining the modified bias matrix when MipSized is 1 and the MIP mode 

numbers are 8 and 17.  

[ 00153] Table 19 

-4 -5 -6 -6 -5 -7 -9 -9 -6 -8 -10 -11 -5 -9 -11 -11 

[ 00154] In the embodiment of the disclosure, when the size is 4x8, 8x4 or 8x8 and the 

MIP mode number is 3, 8, 12 or 17, the method for obtaining the modified weight matrix 

and the modified bias matrix by the encoder according to the preset calculation rule may 

include the following operations.  

[ 00155] In 103c, all the element values in the initial weight matrix are modified to 

values of the same binary order of magnitude as an element value of another weight 

matrix according to a rounding-up calculation rule to obtain the modified weight matrix.  

[ 00156] In 103d, all the element values in the initial bias matrix are modified to values 

of the same binary order of magnitude as an element value of another bias matrix 

according to the rounding-up calculation rule to obtain the modified bias matrix.  

[ 00157] In the embodiment of the disclosure, when the size is 4x8, 8x4 or 8x8 and the 

MIP mode number is 3, 8, 12 or 17, the encoder may modify all the element values in the 

initial weight matrix to the values of the same binary order of magnitude as the element 

value of another weight matrix according to the rounding-up calculation rule and 

simultaneously modify all the element values in the initial bias matrix to the values of the 

same binary order of magnitude as the element value of another bias matrix, thereby 

obtaining the modified weight matrix and the modified bias matrix.  

[ 00158] Based on Table 9, Table 20 is a modified weight matrix when MipSizeld is 1 

and MIP mode numbers are 3 and 12. As illustrated in Table 20, the encoder updates 
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each element value A in Table 9 to A/2 according to the rounding-up calculation rule, 

thereby obtaining the modified weight matrix when MipSized is 1 and the MIP mode 

numbers are 3 and 12.  

[00159] Table 20 

109 -28 5 -1 206 -38 6 -2 

224 47 -22 3 12 -7 1 -1 

0 238 39 -17 -2 -1 1 -1 

1 -8 233 31 3 -2 1 -1 

-19 1 -1 0 130 179 -38 4 

61 -19 1 0 232 -12 -5 -1 

203 27 -20 3 61 -16 1 -3 

54 201 8 -6 2 -2 1 -3 

3 0 0 0 -31 134 188 -36 

-12 2 -2 0 54 233 -14 -5 

29 -12 -1 0 209 48 -17 -1 

151 9 -7 3 115 -10 -2 -3 

0 -1 -1 -1 12 -47 146 149 

2 1 -2 -1 -15 52 232 -14 

-8 0 -3 0 21 215 35 -6 

14 -2 -1 1 152 97 -6 0 

[ 00160] Based on Table 10, Table 21 is a modified bias matrix when MipSizeld is 1 

and MIP mode numbers are 3 and 12. As illustrated in Table 21, the encoder updates 

each element value B in Table 10 to B/2 according to the rounding-up calculation rule, 

thereby obtaining the modified bias matrix when MipSized is 1 and the MIP mode 

numbers are 3 and 12.  

[ 00161] Table 21 

1 1 2 1 1 2 2 2 1 2 2 2 2 3 3 3 

[ 00162] Based on Table 11, Table 22 is a modified weight matrix when MipSizeld is 1 

and MIP mode numbers are 8 and 17. As illustrated in Table 22, the encoder updates 
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each element value A in Table 11 to A/2 according to the rounding-up calculation rule, 

thereby obtaining the modified weight matrix when MipSized is 1 and the MIP mode 

numbers are 8 and 17.  

[00163] Table 22 

-45 12 7 4 105 131 36 12 

-13 -11 7 7 44 153 57 18 

-8 9 -8 3 16 164 68 20 

-5 6 15 -9 2 163 71 21 

6 -2 1 1 -7 137 114 13 

2 5 -1 -2 3 116 125 17 

1 4 3 -4 5 107 131 19 

0 6 2 -3 8 104 130 20 

3 0 2 -2 3 46 170 39 

2 3 1 -2 3 57 165 38 

1 7 1 -4 3 62 160 38 

1 7 3 -5 5 68 152 37 

3 1 2 -2 4 19 109 126 

2 5 1 -3 5 29 157 71 

2 6 2 -4 6 35 164 57 

1 7 2 -3 7 41 157 55 

[ 00164] Based on Table 12, Table 23 is a modified bias matrix when MipSizeld is 1 

and MIP mode numbers are 8 and 17. As illustrated in Table 23, the encoder updates 

each element value B in Table 12 to B/2 according to the rounding-up calculation rule, 

thereby obtaining the modified bias matrix when MipSized is 1 and the MIP mode 

numbers are 8 and 17.  

[ 00165] Table 23 

-3 -5 -5 -5 -5 -7 -8 -9 -5 -7 -9 -10 -5 -8 -10 -11 

[ 00166] In the embodiment of the disclosure, furthermore, when the size is 4x8, 8x4 or 

8x8 and the MIP mode number is 3, 8, 12 or 17, the method for obtaining the modified 
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weight matrix and the modified bias matrix by the encoder according to the preset 

calculation rule may include the following operations.  

[ 00167] In 103e, all the element values in the initial weight matrix are modified to 

values of the same binary order of magnitude as an element value of another weight 

matrix according to a rounding calculation rule to obtain the modified weight matrix.  

[ 00168] In 103f, all the element values in the initial bias matrix are modified to values 

of the same binary order of magnitude as an element value of another bias matrix 

according to the rounding calculation rule to obtain the modified bias matrix.  

[ 00169] In the embodiment of the disclosure, when the size is 4x8, 8x4 or 8x8 and the 

MIP mode number is 3, 8, 12 or 17, the encoder may modify all the element values in the 

initial weight matrix to the values of the same binary order of magnitude as the element 

value of the other weight matrix according to the rounding calculation rule and 

simultaneously modify all the element values in the initial bias matrix to the values of the 

same binary order of magnitude as the element value of the other bias matrix, thereby 

obtaining the modified weight matrix and the modified bias matrix.  

[ 00170] Based on Table 9, Table 24 is a modified weight matrix when MipSizeld is 1 

and MIP mode numbers are 3 and 12. As illustrated in Table 24, the encoder updates 

each element value A in Table 9 to A/2 according to the rounding calculation rule, 

thereby obtaining the modified weight matrix when MipSized is 1 and the MIP mode 

numbers are 3 and 12.  

[ 00171] Table 24 

109 -28 5 -2 206 -38 6 -2 

224 47 -23 3 12 -8 1 -2 

-1 238 39 -17 -3 -1 1 -2 

1 -8 233 31 3 -2 1 -2 

-19 1 -2 0 130 179 -39 4 

61 -20 1 -1 232 -13 -6 -1 

203 27 -21 3 61 -17 1 -3 
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54 201 8 -6 2 -2 1 -3 

3 -1 -1 0 -31 134 188 -37 

-13 2 -2 -1 54 233 -14 -6 

29 -13 -2 -1 209 48 -18 -2 

151 9 -8 3 115 -11 -2 -4 

-1 -2 -1 -1 12 -48 146 149 

2 1 -3 -1 -15 52 232 -15 

-8 0 -3 0 21 215 35 -7 

14 -3 -1 1 152 97 -7 -1 

[ 00172] Based on Table 10, Table 25 is a modified bias matrix when MipSizeld is 1 

and MIP mode numbers are 3 and 12. As illustrated in Table 25, the encoder updates 

each element value B in Table 10 to B/2 according to the rounding calculation rule, 

thereby obtaining the modified bias matrix when MipSized is 1 and the MIP mode 

numbers are 3 and 12.  

[ 00173] Table 25 

1 1 2 1 1 2 2 2 1 2 2 2 2 3 3 3 

[ 00174] Based on Table 11, Table 26 is a modified weight matrix when MipSizeld is 1 

and MIP mode numbers are 8 and 17. As illustrated in Table 26, the encoder updates 

each element value A in Table 11 to A/2 according to the rounding calculation rule, 

thereby obtaining the modified weight matrix when MipSized is 1 and the MIP mode 

numbers are 8 and 17.  

[ 00175] Table 26 

-46 12 7 4 105 131 36 12 

-13 -11 7 7 44 153 57 18 

-8 9 -8 3 16 164 68 20 

-6 6 15 -10 2 163 71 21 

6 -2 1 1 -7 137 114 13 

2 5 -2 -3 3 116 125 17 

1 4 3 -5 5 107 131 19 
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-1 6 2 -4 8 104 130 20 

3 0 2 -2 3 46 170 39 

2 3 1 -3 3 57 165 38 

1 7 1 -4 3 62 160 38 

1 7 3 -5 5 68 152 37 

3 1 2 -3 4 19 109 126 

2 5 1 -4 5 29 157 71 

2 6 2 -4 6 35 164 57 

1 7 2 -4 7 41 157 55 

[ 00176] Based on Table 12, Table 27 is a modified bias matrix when MipSizeld is 1 

and MIP mode numbers are 8 and 17. As illustrated in Table 30, the encoder updates 

each element value B in Table 12 to B/2 according to the rounding calculation rule, 

thereby obtaining the modified bias matrix when MipSized is 1 and the MIP mode 

numbers are 8 and 17.  

[ 00177] Table 27 

-4 -5 -6 -6 -5 -7 -9 -9 -6 -8 -10 -11 -5 -9 -11 -11 

[ 00178] According to the picture coding method disclosed in the embodiments of the 

disclosure, the encoder, before performing coding processing according to the MIP mode, 

performs unification modification on the initial right shift parameters corresponding to 

the different sizes and the different MIP mode numbers according to the offset parameter, 

the offset parameter being used to indicate the number of the right shifting bits of the 

predicted value, and when performing coding processing according to the MIP mode, 

performs coding processing according to the offset parameter. According to the picture 

coding and decoding methods disclosed in the disclosure, unification modification is 

performed on the number of the right shifting bits of the predicted value by use of the 

offset parameter to ensure that all luma blocks with different sizes and different MIP 

mode numbers have the same sW value, so that it is unnecessary to query and call the sW 

value during coding and decoding processing, the complexity of an MIP algorithm may 

be reduced, and on the basis of ensuring the coding and decoding performance, a storage 

space and total time required in a coding and decoding process may be reduced and the 

coding and decoding efficiency may be effectively improved.  
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[ 00179] In another embodiment of the disclosure, FIG. 9 is a first implementation 

flowchart of a picture decoding method according to an embodiment of the disclosure.  

As illustrated in FIG. 9, in the embodiment of the disclosure, the picture decoding 

method for a decoder may include the following operations.  

[ 00180] In 201, before decoding processing is performed according to an MIP mode, 

unification modification is performed on initial right shift parameters corresponding to 

different sizes and different MIP mode numbers according to an offset parameter, the 

offset parameter indicating the number of right shifting bits of a predicted value.  

[ 00181] In the embodiment of the disclosure, before decoding processing is performed 

according to the MIP mode, the decoder may set the offset parameter used for indicating 

the number of offset bits at first.  

[ 00182] It is to be noted that, in the embodiment of the disclosure, based on the formula 

(2), the offset parameter is sW in the formula (2), namely the offset parameter is a right 

shift number of an overall predicted value. That is, when luma prediction is performed on 

a present block, the offset parameter is configured to indicate the number of right shifting 

bits of an overall predicted value of the present block.  

[ 00183] Furthermore, in the embodiment of the disclosure, the decoder may set the 

offset parameter to be a fixed positive integer before performing decoding processing 

according to the MIP mode. That is, after the decoder sets the offset parameter, for any 

present block, regardless of a size of the present block as well as an MIP mode number 

corresponding to the present block, an offset parameter used for the present block is 

determined.  

[ 00184] It is to be noted that, in the embodiment of the disclosure, the decoder, when 

performing unification modification on the initial right shift parameters corresponding to 

different sizes and different MIP mode numbers according to the offset parameter, may 

set the offset parameter to be any positive integer. Specifically, the decoder may 

preferably set the offset parameter sW to be 6, or preferably set the offset parameter sW 

to be 7 or preferably set the offset parameter sW to be 8, and may also preferably set the 

offset parameter sW to be 9.  

36



[00185] In the related art, different present blocks may correspond to different offset 

parameters sW. Specifically, when and only when MipSized is equal to 1, namely a 

present block is a second-type luma block of which a size is 4x8, 8x4 or 8x8 and an MIP 

mode number is 3, 8, 12 or 17, an sW value is different from sW values corresponding to 

all other MIP mode numbers. Therefore, the decoder, when decoding the present block, is 

required to query and call the offset parameter sW according to the size and MIP mode 

number of the present block, which prolongs the total time and reduces the coding and 

decoding efficiency. In addition, the grammatical description table of sW is required to 

be stored, so a storage space is enlarged. Compared with the related art, acccording to the 

solution of the disclosure, the offset parameter sW may be set at first to ensure that offset 

parameters sW corresponding to all luma blocks with different sizes and different MIP 

mode numbers are set to be the same value before decoding processing is performed 

according to the MIP mode, so that it is unnecessary to query and call the offset 

parameter sW according to the size and MIP mode number of the present block when the 

present block is decoded, the decoder is also not required to store the grammatical 

description table of sW, the storage space and total time required in a coding and 

decoding process may further be reduced, and the coding and decoding efficiency may be 

effectively improved.  

[00186] It is to be noted that, in the embodiment of the disclosure, although the decoder 

sets all the offset parameters sW corresponding to different sizes and different MIP mode 

numbers to be the same value when setting the offset parameter sW, when and only when 

MipSizeld is equal to 1, namely the present block is a second-type luma block of which a 

size is 4x8, 8x4 or 8x8 and an MIP mode number is 3, 8, 12 or 17, the sW value is 

different from the sW values corresponding to all the other MIP mode numbers.  

Therefore, the decoder sets the offset parameters sW corresponding to the sizes 4x8, 8x4 

and 8x8 and the MIP mode numbers 3, 8, 12 and 17 when performing sW unification 

modification on the initial right shift parameters corresponding to different sizes and 

different MIP mode numbers according to the offset parameter.  

[00187] In the embodiment of the disclosure, the process that the decoder performs 

unification modification on the initial right shift parameters corresponding to different 

sizes and different MIP mode numbers according to the offset parameter is to modify, 
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when an initial right shift parameter is different from the offset parameter, the initial right 

shift parameter to the offset parameter, so as to enable the numbers of right shifting bits 

of all predicted values corresponding to all sizes and all MIP mode numbers to be the 

same.  

[ 00188] In 202, when decoding processing is performed according to the MIP mode, 

decoding processing is performed according to the offset parameter.  

[ 00189] In the embodiment of the disclosure, after the decoder performs unification 

modification on the initial right shift parameters corresponding to different sizes and 

different MIP mode numbers according to the offset parameter, when the decoder 

performs decoding processing according to the MIP mode, decoding processing may be 

performed based on a set offset parameter.  

[ 00190] It is to be noted that, in the embodiment of the disclosure, the decoder, after 

setting the offset parameter and when performing decoding processing according to the 

MIP mode, may directly perform decoding processing on the present block according to 

the offset parameter. Therefore, on the basis of ensuring the coding and decoding 

performance, the storage space and total time required in the coding and decoding 

process can be reduced, and the coding and decoding efficiency can be effectively 

improved.  

[ 00191] In the embodiments of the disclosure, furthermore, FIG. 10 is a second 

implementation flowchart of a picture decoding method according to an embodiment of 

the disclosure. As illustrated in FIG. 10, after the decoder performs unification 

modification on the initial right shift parameters corresponding to different sizes and 

different MIP mode numbers according to the offset parameter, namely after the 

operation in 201, the picture decoding method for the decoder may further include the 

following operations.  

[ 00192] In 203, an initial weight matrix and an initial bias matrix are modified 

according to a preset calculation rule to obtain a modified weight matrix and a modified 

bias matrix, the initial weight matrix and the initial bias matrix corresponding to the 

initial right shift parameter subjected to unification modification.  
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[ 00193] In the embodiment of the disclosure, the decoder, after performing unification 

modification on the initial right shift parameters corresponding to the different sizes and 

the different MIP mode numbers according to the offset parameter, may modify the 

initial weight matrix and the initial bias matrix according to the preset calculation rule, 

thereby obtaining the modified weight matrix and the modified bias matrix.  

[ 00194] It is to be noted that, in the embodiment of the disclosure, the initial weight 

matrix and the initial bias matrix correspond to the initial right shift parameter subjected 

to unification modification.  

[ 00195] It is to be noted that, in the embodiment of the disclosure, the preset 

calculation rule may be configured to update a corresponding initial weight matrix and 

initial bias matrix when a size is 4x8, 8x4 or 8x8 and an MIP mode number is 3, 8, 12 or 

17.  

[ 00196] Furthermore, in the embodiment of the disclosure, after the decoder sets the 

offset parameter, namely changing an offset parameter corresponding to the size 4x8, 

8x4 or 8x8 and the MIP mode number 3, 8, 12 or 17, for preventing the coding and 

decoding performance degradation, the decoder may further perform updating processing 

on the corresponding initial weight matrix and initial bias matrix, thereby obtaining a 

modified weight matrix and a modified bias matrix.  

[ 00197] It is to be noted that, in the embodiment of the disclosure, when the size is 4x8, 

8x4 or 8x8 and the MIP mode number is 3, 8, 12 or 17, the decoder, when acquiring the 

modified weight matrix and the modified bias matrix according to the preset calculation 

rule, may update the corresponding initial weight matrix and initial bias matrix by 

multiple different methods. For example, when the size is 4x8, 8x4 or 8x8 and the MIP 

mode number is 3, 8, 12 or 17, the decoder may update any element value A in the initial 

weight matrix to be A/2 and simultaneously update any element value B in the initial bias 

matrix to be B/2 according to a rounding-down calculation rule, thereby obtaining the 

modified weight matrix and the modified bias matrix. Both A and B are integers.  

Furthermore, the decoder may also update any element value A in the initial weight 

matrix to be A/2 and simultaneously update any element value B in the initial bias matrix 

to be B/2 according to a rounding-up calculation rule, thereby obtaining the modified 
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weight matrix and the modified bias matrix. Furthermore, the decoder may also update 

any element value A in the initial weight matrix to be A/2 and simultaneously update any 

element value B in the initial bias matrix to be B/2 according to a rounding calculation 

rule, thereby obtaining the modified weight matrix and the modified bias matrix.  

[ 00198] In 204, decoding processing is performed according to the offset parameter, the 

modified weight matrix and the modified bias matrix.  

[ 00199] In the embodiment of the disclosure, when the decoder performs decoding 

processing according to the MIP mode, decoding processing may be performed based on 

the set offset parameter, the modified weight matrix and the modified bias matrix.  

[ 00200] It is to be noted that, in the embodiment of the disclosure, after the decoder 

sets the offset parameter, for preventing reduction in the coding and decoding 

performance, the corresponding initial weight matrix and initial bias matrix are also 

updated to obtain the modified weight matrix and the modified bias matrix, and when 

decoding processing is performed according to the MIP mode, decoding processing may 

be performed on the present block according to the offset parameter, the modified weight 

matrix and the modified bias matrix. Therefore, on the basis of ensuring the coding and 

decoding performance, the storage space and total time required in the coding and 

decoding process may be reduced, and the coding and decoding efficiency may be 

effectively improved.  

[00201] It is to be noted that, in the embodiment of the disclosure, the decoder, after 

setting the offset parameter, may also directly perform decoding processing on the 

present block according to the offset parameter, the initial weight matrix and the initial 

bias matrix. That is, the decoder, after completing setting the offset parameter, may also 

not update the corresponding initial weight matrix and initial bias matrix.  

[00202] In the related art, when an MIP mode is adopted for luma prediction of a 

present block, the numbers of bits required to be shifted to the right are not unified, 

namely offset parameters sW are different. In the picture decoding method disclosed in 

the disclosure, the offset parameter is set in a unified manner, so that implementation of 

the MIP modes is simpler and more unified. Furthermore, since the offset parameters sW 
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are different in the related art, it is necessary to store an sW table representing the 

numbers of right shifting bits, and query and call sW corresponding to the present block 

in a calculation process to determine the number of bits, required to be shifted to the right, 

of a predicted value calculated in the MIP mode. In the picture decoding method 

disclosed in the disclosure, the offset parameter is set in the unified manner, so that it is 

unnecessary to store the sW table representing the numbers of the right shifting bits, the 

storage space is saved, and meanwhile, processing of querying and calling sW is omitted.  

[00203] According to the picture decoding method disclosed in the embodiment of the 

disclosure, the decoder, before performing decoding processing according to the MIP 

mode, performs unification modification on the initial right shift parameters 

corresponding to the different sizes and the different MIP mode numbers according to the 

offset parameter, the offset parameter indicating the number of the right shifting bits of 

the predicted value, and when performing decoding processing according to the MIP 

mode, performs decoding processing according to the offset parameter. According to the 

picture coding and decoding methods disclosed in the disclosure, unification 

modification is performed on the number of the right shifting bits of the predicted value 

by use of the offset parameter to ensure that all luma blocks with different sizes and 

different MIP mode numbers have the same sW value, so that it is unnecessary to query 

and call the sW value during coding and decoding processing, the complexity of an MIP 

algorithm may be reduced, and on the basis of ensuring the coding and decoding 

performance, a storage space and total time required in a coding and decoding process 

may be reduced and the coding and decoding efficiency may be effectively improved.  

[00204] Based on the abovementioned embodiments, in another embodiment of the 

disclosure, FIG. 11 is a first structure diagram of an encoder according to an embodiment 

of the disclosure. As illustrated in FIG. 11, the encoder 300 disclosed in the embodiment 

of the disclosure may include a first modification section 301 and a coding section 302.  

[00205] The first modification section 301 is configured to, before coding processing is 

performed according to an MIP mode, perform unification modification on initial right 

shift parameters corresponding to different sizes and different MIP mode numbers 

according to an offset parameter. The offset parameter indicates the number of right 
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shifting bits of a predicted value.  

[ 00206] The coding section 302 is configured to, when coding processing is performed 

according to the MIP mode, perform coding processing according to the offset parameter.  

[ 00207] The first modification section 301 is specifically configured to, when an initial 

right shift parameter is different from the offset parameter, modify the initial right shift 

parameter to the offset parameter, to enable the numbers of right shifting bits of all 

predicted values corresponding to all sizes and all MIP mode numbers to be the same.  

[ 00208] FIG. 12 is a second structure diagram of an encoder according to an 

embodiment of the disclosure. As illustrated in FIG. 12, the encoder 300 disclosed in the 

embodiment of the disclosure may also include a first processor 303, a first memory 304 

storing an instruction executable for the first processor 303, a first communication 

interface 305 and a first bus 306 configured to connect the first processor 303, the first 

memory 304 and the first communication interface 305.  

[ 00209] Furthermore, in the embodiment of the disclosure, the first processor 303 is 

configured to, before performing coding processing according to an MIP mode, perform 

unification modification on initial right shift parameters corresponding to different sizes 

and different MIP mode numbers according to an offset parameter, the offset parameter 

indicating the number of right shifting bits of a predicted value, and when performing 

coding processing according to the MIP mode, perform coding processing according to 

the offset parameter.  

[ 00210] In addition, each functional module in the embodiment may be integrated into 

a processing unit, each unit may also exist independently, and two or more than two units 

may also be integrated into a unit. The integrated unit may be implemented in a hardware 

form and may also be implemented in form of software function module.  

[ 00211] When implemented in form of a software function module and sold or used not 

as an independent product, the integrated unit may be stored in a computer-readable 

storage medium. Based on such an understanding, the technical solution of the 

embodiment substantially or parts making contributions to the related art or all or part of 

the technical solution may be embodied in form of software product, and the computer 

42



software product is stored in a storage medium, including a plurality of instructions 

configured to enable a computer device (which may be a personal computer, a server, a 

network device or the like) or a processor to execute all or part of the operations of the 

method in the embodiment. The storage medium includes various media capable of 

storing program codes such as a U disk, a mobile hard disk, a Read-Only Memory 

(ROM), a Random Access Memory (RAM), a magnetic disk or an optical disk.  

[00212] The embodiment of the disclosure provides an encoder. The encoder, before 

performing coding processing according to an MIP mode, performs unification 

modification on initial right shift parameters corresponding to different sizes and 

different MIP mode numbers according to an offset parameter, the offset parameter 

indicating the number of right shifting bits of a predicted value, and when performing 

coding processing according to the MIP mode, performs coding processing according to 

the offset parameter. According to the picture coding and decoding methods disclosed in 

the disclosure, unification modification is performed on the number of the right shifting 

bits of the predicted value by use of the offset parameter to ensure that all luma blocks 

with different sizes and different MIP mode numbers have the same sW value. Therefore, 

it is unnecessary to query and call the sW value during coding and decoding processing, 

the complexity of an MIP algorithm may be reduced, and on the basis of ensuring the 

coding and decoding performance, a storage space and total time required in a coding and 

decoding process may be reduced and the coding and decoding efficiency may be 

effectively improved.  

[ 00213] FIG. 13 is a first structure diagram of a decoder according to an embodiment of 

the disclosure. As illustrated in FIG. 13, the decoder 400 disclosed in the embodiment of 

the disclosure may include a second modification section 401 and a decoding section 402.  

[ 00214] The second modification section 401 is configured to, before decoding 

processing is performed according to an MIP mode, perform unification modification on 

initial right shift parameters corresponding to different sizes and different MIP mode 

numbers according to an offset parameter. The offset parameter indicates the number of 

right shifting bits of a predicted value.  

[ 00215] The decoding section 402 is configured to, when decoding processing is 
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performed according to the MIP mode, perform decoding processing according to the 

offset parameter.  

[ 00216] The second modification section 401 is specifically configured to, when an 

initial right shift parameter is different from the offset parameter, modify the initial right 

shift parameter to the offset parameter, to enable the numbers of right shifting bits of all 

predicted values corresponding to all sizes and all MIP mode numbers to be the same.  

[ 00217] FIG. 14 is a second structure diagram of a decoder according to an 

embodiment of the disclosure. As illustrated in FIG. 14, the decoder 400 disclosed in the 

embodiment of the disclosure may also include a second processor 403, a second 

memory 404 storing an instruction executable for the second processor 403, a second 

communication interface 405 and a second bus 406 configured to connect the second 

processor 403, the second memory 404 and the second communication interface 405.  

[ 00218] Furthermore, in the embodiment of the disclosure, the second processor 403 is 

configured to, before performing decoding processing according to an MIP mode, 

perform unification modification on initial right shift parameters corresponding to 

different sizes and different MIP mode numbers according to an offset parameter, the 

offset parameter indicating the number of right shifting bits of a predicted value, and 

when performing decoding processing according to the MIP mode, perform decoding 

processing according to the offset parameter.  

[ 00219] In addition, each functional module in the embodiment may be integrated into 

a processing unit, each unit may also exist independently, and two or more than two units 

may also be integrated into a unit. The integrated unit may be implemented in a hardware 

form and may also be implemented in form of software function module.  

[ 00220] When implemented in form of a software function module and sold or used not 

as an independent product, the integrated unit may be stored in a computer-readable 

storage medium. Based on such an understanding, the technical solution of the 

embodiment substantially or parts making contributions to the related art or all or part of 

the technical solution may be embodied in form of software product, and the computer 

software product is stored in a storage medium, including a plurality of instructions 
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configured to enable a computer device (which may be a personal computer, a server, a 

network device or the like) or a processor to execute all or part of the operations of the 

method in the embodiment. The storage medium includes various media capable of 

storing program codes such as a U disk, a mobile hard disk, a ROM, a RAM, a magnetic 

disk or an optical disk.  

[00221] The embodiment of the disclosure provides an encoder. The decoder, before 

performing decoding processing according to an MIP mode, performs unification 

modification on initial right shift parameters corresponding to different sizes and 

different MIP mode numbers according to an offset parameter, and when performing 

decoding processing according to the MIP mode, performs decoding processing 

according to the offset parameter. According to the picture coding and decoding methods 

disclosed in the disclosure, unification modification is performed on the number of the 

right shifting bits of the predicted value by use of the offset parameter to ensure that all 

luma blocks with different sizes and different MIP mode numbers have the same sW 

value. Therefore, it is unnecessary to query and call the sW value during coding and 

decoding processing, the complexity of an MIP algorithm may be reduced, and on the 

basis of ensuring the coding and decoding performance, a storage space and total time 

required in a coding and decoding process may be reduced and the coding and decoding 

efficiency may be effectively improved.  

[ 00222] The embodiments of the disclosure provide a computer-readable storage 

medium, having stored thereon one or more programs. The programs are executed by a 

processor to implement the methods as described in the abovementioned embodiments.  

[ 00223] Specifically, a program instruction corresponding to a picture coding method 

in the embodiments may be stored in a storage medium such as an optical disk, a hard 

disk and a U disk. When the program instruction corresponding to the picture coding 

method in the storage medium is read or executed by an electronic device, the following 

operations are included.  

[ 00224] Before coding processing is performed according to an MIP mode, unification 

modification is performed on initial right shift parameters corresponding to different 

sizes and different MIP mode numbers according to an offset parameter. The offset 
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parameter indicates the number of right shifting bits of a predicted value.  

[ 00225] When coding processing is performed according to the MIP mode, coding 

processing is performed according to the offset parameter.  

[ 00226] Specifically, a program instruction corresponding to a picture decoding method 

in the embodiments may be stored in a storage medium such as an optical disk, a hard 

disk and a U disk. When the program instruction corresponding to the picture decoding 

method in the storage medium is read or executed by an electronic device, the following 

operations are included.  

[ 00227] Before decoding processing is performed according to an MIP mode, 

unification modification is performed on initial right shift parameters corresponding to 

different sizes and different MIP mode numbers according to an offset parameter. The 

offset parameter indicates the number of right shifting bits of a predicted value.  

[ 00228] When decoding processing is performed according to the MIP mode, decoding 

processing is performed according to the offset parameter.  

[ 00229] Those skilled in the art may realize that the embodiment of the disclosure may 

be provided as a method, a system or a computer program product. Therefore, the 

disclosure may adopt a form of hardware embodiment, software embodiment or 

combined software and hardware embodiment. Moreover, the disclosure may adopt a 

form of computer program product implemented on one or more computer-available 

storage media (including, but not limited to, a disk memory, an optical memory and the 

like) including computer-available program codes.  

[ 00230] The disclosure is described with reference to implementation flowcharts and/or 

block diagrams of the method, device (system) and computer program product according 

to the embodiments of the disclosure. It is to be understood that each flow and/or block in 

the flowcharts and/or the block diagrams and combinations of the flows and/or blocks in 

the implementation flowcharts and/or the block diagrams may be implemented by 

computer program instructions. These computer program instructions may be provided 

for a universal computer, a dedicated computer, an embedded processor or a processor of 

another programmable data processing device to generate a machine, so as to generate a 
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device for realizing a function specified in one flow or multiple flows in the 

implementation flowcharts and/or one block or multiple blocks in the block diagrams 

through the instructions executed through the computer or the processor of another 

programmable data processing device.  

[ 00231] These computer program instructions may also be stored in a computer

readable memory capable of guiding the computer or another programmable data 

processing device to operate in a specific manner, so as to generate a product including 

an instruction device by the instructions stored in the computer-readable memory. The 

instruction device realizes the function specified in one flow or multiple flows in the 

implementation flowcharts and/or one block or multiple blocks in the block diagrams.  

[ 00232] These computer program instructions may further be loaded onto the computer 

or the other programmable data processing device, so that a series of operations are 

executed on the computer or the other programmable data processing device to generate 

computer-implemented processing, and operations for realizing the function specified in 

one flow or multiple flows in the implementation flowcharts and/or one block or multiple 

blocks in the block diagrams are provided by the instructions executed on the computer 

or the other programmable data processing device.  

[ 00233] The above is only the preferred embodiments of the disclosure and not 

intended to limit the scope of protection of the disclosure.  

INDUSTRIAL APPLICABILITY 

[ 00234] The embodiments of the disclosure provide picture coding and decoding 

methods, an encoder, a decoder and a storage medium. The encoder, before performing 

coding processing according to an MIP mode, performs unification modification on 

initial right shift parameters corresponding to different sizes and different MIP mode 

numbers according to an offset parameter, the offset parameter indicating the number of 

right shifting bits of a predicted value, and when performing coding processing according 

to the MIP mode, performs coding processing according to the offset parameter. The 

decoder, before performing decoding processing according to an MIP mode, performs 
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unification modification on initial right shift parameters corresponding to different sizes 

and different MIP mode numbers according to an offset parameter, and when performing 

decoding processing according to the MIP mode, performs decoding processing 

according to the offset parameter. According to the picture coding and decoding methods 

in the disclosure, unification modification is performed on the number of the right 

shifting bits of the predicted value by use of the offset parameter to ensure that all luma 

blocks with different sizes and different MIP mode numbers have the same sW value, so 

that it is unnecessary to query and call the sW value during coding and decoding 

processing, complexity of an MIP algorithm may be reduced, and on the basis of 

ensuring the coding and decoding performance, a storage space and total time required in 

a coding and decoding process may be reduced and the coding and decoding efficiency 

may be effectively improved.  
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CLAIMS 

1. A picture coding method, applied to an encoder, the method comprising: 

before coding processing is performed on a first coding block according to a matrix

based intra prediction, MIP, mode, obtaining an offset parameter corresponding to different 

sizes of coding blocks and different MIP mode numbers, wherein the offset parameter 

indicates a number of right shifting bits for a calculation process of a predicted value, the 

offset parameter being 6 for all of the sizes and MIP mode numbers; and 

when coding processing is performed on the first coding block according to the MIP 

mode to obtain the predicted value, applying the offset parameter to the calculation process of 

the predicted value.  

2. The method of claim 1, wherein obtaining the offset parameter corresponding to the 

different sizes of coding blocks and the different MIP mode numbers comprises: 

when an initial right shift parameter is different from the offset parameter, modifying 

the initial right shift parameter to the offset parameter, to enable numbers of right shifting bits 

for a calculation process of all predicted values corresponding to all sizes and all MIP mode 

numbers to be the same.  

3. The method of claim 1, wherein after obtaining the offset parameter corresponding to the 

different sizes of coding blocks and the different MIP mode numbers, the method further 

comprises: 

modifying an initial weight matrix and an initial bias matrix according to a predefined 

calculation rule to obtain a modified weight matrix and a modified bias matrix, the initial 

weight matrix and the initial bias matrix corresponding to an initial right shift parameter 

subjected to unification modification; and 

performing the coding processing according to the modified weight matrix and the 
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modified bias matrix.  

4. The method of claim 3, wherein modifying the initial weight matrix and the initial bias 

matrix according to the predefined calculation rule to obtain the modified weight matrix and 

the modified bias matrix comprises: 

modifying all element values in the initial weight matrix by the same order of 

magnitude according to a rounding-down calculation rule to obtain the modified weight 

matrix; and 

modifying all elements in the initial bias matrix by the same order of magnitude 

according to the rounding-down calculation rule to obtain the modified bias matrix.  

5. The method of claim 3, wherein modifying the initial weight matrix and the initial bias 

matrix according to the predefined calculation rule to obtain the modified weight matrix and 

the modified bias matrix comprises: 

modifying all the element values in the initial weight matrix by the same order of 

magnitude according to a rounding-up calculation rule to obtain the modified weight matrix; 

and 

modifying all the elements in the initial bias matrix by the same order of magnitude 

according to the rounding-up calculation rule to obtain the modified bias matrix.  

6. The method of claim 3, wherein modifying the initial weight matrix and the initial bias 

matrix according to the predefined calculation rule to obtain the modified weight matrix and 

the modified bias matrix comprises: 

modifying all the element values in the initial weight matrix by the same order of 

magnitude according to a rounding calculation rule to obtain the modified weight matrix; and 

modifying all the elements in the initial bias matrix by the same order of magnitude 

according to the rounding calculation rule to obtain the modified bias matrix.  
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7. A picture decoding method, applied to a decoder, the method comprising: 

before decoding processing is performed on a first coding block according to a matrix

based intra prediction, MIP, mode, obtaining an offset parameter corresponding to different 

sizes of coding blocks and different MIP mode numbers, wherein the offset parameter 

indicates a number of right shifting bits for a calculation process of a predicted value, the 

offset parameter being 6 for all of the sizes and MIP mode numbers; and 

when decoding processing is performed on the first coding block according to the MIP 

mode to obtain the predicted value, applying the offset parameter to the calculation process of 

the predicted value.  

8. The method of claim 7, wherein obtaining the offset parameter corresponding to the 

different sizes of coding blocks and the different MIP mode numbers comprises: 

when an initial right shift parameter is different from the offset parameter, modifying 

the initial right shift parameter to the offset parameter, to enable numbers of right shifting bits 

for a calculation process of all predicted values corresponding to all sizes and all MIP mode 

numbers to be the same.  

9. The method of claim 8, wherein after obtaining the offset parameter corresponding to the 

different sizes of coding blocks and the different MIP mode numbers, the method further 

comprises: 

modifying an initial weight matrix and an initial bias matrix according to a predefined 

calculation rule to obtain a modified weight matrix and a modified bias matrix, the initial 

weight matrix and the initial bias matrix corresponding to an initial right shift parameter 

subjected to unification modification; and 

performing the decoding processing according to the modified weight matrix and the 

modified bias matrix.  
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10. An encoder, comprising a first processor, a first memory storing an instruction executable 

for the first processor, a first communication interface and a first bus configured to connect 

the first processor, the first memory and the first communication interface, wherein the 

instruction is executed by the first processor to implement the method of any one of claims 1

6.  

11. A decoder, comprising a second processor, a second memory storing an instruction 

executable for the second processor, a second communication interface and a second bus 

configured to connect the second processor, the second memory and the second 

communication interface, wherein the instruction is executed by the second processor to 

implement the method of any one of claims 7-9.  

12. A computer-readable storage medium having stored thereon a computer program, applied 

to an encoder and a decoder, wherein the program is executed by a processor to implement the 

method of any one of claims 1-9.  
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