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Perform a synthesis transform on the reconstructed residual 
values to obtain a reconstructed picture block

Construct dequantization precision parameters respectively 
corresponding to the quantized residual values based on the 
feature channel differentiation information and/or the spatial 

point differentiation information

Based on the dequantization precision parameters, perform 
dequantization on the quantized residual values to obtain 

reconstructed residual values

S20

S30

S40

Obtain feature channel differentiation information and/or 
spatial point differentiation information, and decode a picture 

bitstream to obtain quantized residual values

S10

FIG. 2 
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Perform a synthesis transform on the reconstructed residual 
values to obtain a reconstructed picture block

Construct dequantization precision parameters respectively 
corresponding to the quantized residual values based on the 
feature channel differentiation information and/or the spatial 

point differentiation information

Based on the dequantization precision parameters, perform 
dequantization on the quantized residual values to obtain 

reconstructed residual values

S20

S30

S40

Decode a second picture bitstream based on the distribution 
quantization parameters to obtain the quantized residual values

S104

Decode the coding distribution parameters, to obtain 
probability distribution parameters

Quantize the probability distribution parameters to obtain 
distribution quantization parameters

S102

S103

Obtain feature channel differentiation information and/or 
spatial point differentiation information, and extract coding 

distribution parameters from the first picture bitstream

S101

FIG. 6 
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Perform a synthesis transform on the reconstructed residual 
values to obtain a reconstructed picture block

Construct the dequantization precision parameters respectively 
corresponding to the quantized residual values based on the 

quantization steps

Based on the dequantization precision parameters, perform 
dequantization on the quantized residual values to obtain 

reconstructed residual values

S202

S30

S40

Extract quantization steps respectively corresponding to 
categories of feature channels from the feature channel 

differentiation information

S201

Obtain feature channel differentiation information and/or 
spatial point differentiation information, and decode a picture 

bitstream to obtain quantized residual values

S10

FIG. 8 
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Perform a synthesis transform on the reconstructed residual 
values to obtain a reconstructed picture block

Construct the dequantization precision parameters respectively 
corresponding to the quantized residual values based on the 

quantization steps

Based on the dequantization precision parameters, perform 
dequantization on the quantized residual values to obtain 

reconstructed residual values

S202'

S30

S40

Extract quantization steps respectively corresponding to 
categories of spatial points from the spatial point 

differentiation information

S201'

Obtain feature channel differentiation information and/or 
spatial point differentiation information, and decode a picture 

bitstream to obtain quantized residual values

S10

FIG. 11 
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Write the probability distribution parameters and the quantized 
residual values into a picture bitstream

Construct quantization precision parameters respectively 
corresponding to the picture residual values based on feature 

channel differentiation information and/or spatial point 
differentiation information

Perform quantization on the picture residual values based on 
the quantization precision parameters to obtain quantized 

residual values

S300

S400

S500

Perform residual calculation on the picture features to obtain 
picture residual values and probability distribution parameters

S200

Perform an analysis transform on a to-be-processed picture 
block to obtain picture features

S100

FIG. 13 
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Perform quantization on the picture residual values based on 
the quantization precision parameters to obtain quantized 

residual values

Extract quantization steps respectively corresponding to 
categories of feature channels from the feature channel 

differentiation information

Construct the quantization precision parameters respectively 
corresponding to the picture residual values based on the 

quantization steps

S3001

S3002

S400

Perform residual calculation on the picture features to obtain 
picture residual values and probability distribution parameters

S200

Perform an analysis transform on a to-be-processed picture 
block to obtain picture features

S100

Write the probability distribution parameters and the quantized 
residual values into a picture bitstream

S500

FIG. 15 
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Perform picture decoding based on the probability distribution 
parameters, the quantized residual values, and the feature 

channel differentiation information, to obtain a reconstructed 
picture block and a picture bitrate

Construct quantization precision parameters respectively 
corresponding to the picture residual values based on feature 

channel differentiation information and/or spatial point 
differentiation information

Perform quantization on the picture residual values based on 
the quantization precision parameters to obtain quantized 

residual values

S300

S400

S5001

Perform residual calculation on the picture features to obtain 
picture residual values and probability distribution parameters

S200

Perform an analysis transform on a to-be-processed picture 
block to obtain picture features

S100

If the current adjustment rounds are greater than or equal to 
preset adjustment rounds, write the probability distribution 
parameters and the quantized residual values into a picture 

bitstream

Adjust the feature channel differentiation information and/or 
the spatial point differentiation information based on the 

reconstructed picture block and the picture bitrate

S5002

S5003

FIG. 16 
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Encoder user sets the Flag_useRDAQ (only for the encoder) 
and the relevant thresholds or parameters for distinguishing 
feature channels (which need to be encoded for transmitting 

to the decoder)

Encode the relevant thresholds or 
parameters for distinguishing 

feature channels without 
modification

Flag_useRDAQ==1？

Use the relevant thresholds or 
parameters for distinguishing 

feature channels as the initial values 
for the algorithm

Obtain the optimal value using the 
algorithm

Encode the modified optimal 
relevant thresholds or parameters 
for distinguishing feature channels

Decoder

FIG. 17 
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Input the initial threshold 
or parameter X

Quantize the residual based on X to 
obtain res_q

Y_hat = res_hat + mu

Synthetic transform

Reconstructed picture 
x_hat

Quantize sigmma based 
on X

Dequantize to obtain 
res_q

Encode res_q based on the 
quantized sigmma and  calculate 
the rate R required for encoding 

quantization

Calculate the distortion D between the 
reconstructed picture x_hat and the 

original picture

Calculate Rdcost=D+L*R（L is a 
constant）

X=X+step_X
(step_X is the modified value of X, 

which is a fixed constant）

Rdcost<Rdcost_best？
(initial value of Rdcost_best is inf)

Meet the limit for iteration rounds？

Rdcost_best = Rdcost
X_best= X

（initial value of X_best is the 
inputted initial X)

Encode X_best to 
transmit to decoder

FIG. 18 
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