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Introduction

• Autoencoder-based intra prediction mode (also called autoencoder mode) is proposed as 

an additional intra mode;

• The proposed autoencoder mode generates a prediction signal by using the auxiliary

feature information and neighboring reconstructed samples of current CU;

• The residual generated by autoencoder mode is transformed by LFNST kernel of planar 

mode when LFNST mode is selected.
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Architecture of autoencoder (1/2)

•The autoencoder consists of a pair of jointly trained encoder network 𝒈𝒂 . , 𝝓𝒘,𝒉 and decoder 

network 𝒈𝒔 . , 𝜽𝒘,𝒉 ;

Encoder network extracts auxiliary feature 𝒒
from a 𝒘× 𝒉 original block 𝑿

Decoder network predicts block 𝒀 by using reference samples 𝑹
and auxiliary feature 𝒒; 𝒌 , number of reference lines, is set to 4 

for block size min(w, h) < 8, and 8 for other block size.
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Architecture of autoencoder (2/2)

• Encoder network 𝒈𝒂 . , 𝝓𝒘,𝒉 and decoder network 𝒈𝒔 . , 𝜽𝒘,𝒉 are all fully connected 

neural networks

Architecture of the encoder network,
෩𝑿 is preprocessed version of original block 𝑿

Architecture of the decoder network,
෩𝑹 is preprocessed version of reference samples 𝑹
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Preprocessing and postprocessing

⚫Preprocessing for input of encoder network

• Step-1. Mean value subtraction for the current original block 𝑿.

• Step-2. The “zero-mean” samples in the current block are divided by 2𝑏, 𝑏 being the internal bit-depth.

• Step-3. Then the normalized block is flattened into vector ෩𝑿.

⚫Preprocessing for input of decoder network

• Step-1. The reference samples 𝑹 of the current block are divided by 2𝑏, 𝑏 being the internal bit-depth

• Step-2. Mean value subtraction for the available reference samples in 𝑹, same padding strategy for unavailable reference samples 

in VVC

⚫Postprocessing for output of decoder network

• The postprocessing in the decoder network de-normalizes ෩𝒀 back to internal bit-depth. The whole process can be described in the

following equation,

𝒀 = min max 2𝑏 × reshape ෩𝒀 + 𝜇 , 0 , 2𝑏



6

Integration into VTM

• Decoding process in VTM decoder 

• Parsing auxiliary feature 𝒒 from bitstream if autoencoder mode is selected

• Preprocessing the neighboring reference samples to obtain ෩𝑹

• Feeding ෩𝑹 and feature 𝒒 into the decoder network

• Postprocessing the output of decoder network.

• Selection of prediction mode in VTM encoder

• All the possible combinations of feature 𝒒 and their corresponding autoencoder modes are evaluated and compared, using rate 

distortion (RD) full search, with other conventional intra prediction modes. The mode with the least RD cost is selected for the

current CU.
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Training and inference information
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Simulation results over VTM-11.0

Simulation results for qp {22, 27, 32, 37, 42}

Simulation results for qp {22, 27, 32, 37}

Simulation results for qp {27, 32, 37, 42}
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Conclusion

• This contribution presents an autoencoder-based intra prediction mode;

• The proposed intra prediction mode reportedly shows coding gains over VTM-11.0;

• It is proposed to further study this topic in the Ad-Hoc group.
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