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Background
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p VVC is the new video standard, which has the best 

performance

p Block based compression and quantization 

introduce distortion

p Loop-filter eliminate distortion, but not perfect

l CNN shows good performance in image recover

We propose a CNN based filter for VVC
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Literature review
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Improved Flowchart
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o Coding framework

The proposed filter is incorporated into VVC reference software VTM 4.0
The filter improves  the quality of reconstructed frames  
The filter generates better reference frames for better inter prediction 
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Densely Connected Unit
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p Densely connected unit

Reuse feature maps
Reduce feature redundancy
Make it easy to train the network
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Proposed Network
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p Normalization & De-normalization
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Data Training
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p Iteration Training

p Loss Function

Batch Size Initial 
learning rate

Decay rate Training 
epoch

64 0.1 0.1 per 200 2000

p Data Collection
For each QP band, videos are compressed at current QP, QP-1 and 
QP+1,



华中科技大学

Experimental Result
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Conclusion
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p Designed a densely connected unit to analyze and 

extract feature maps of images

p Based on the designed unit, a filtering network is 

proposed to enhance the quality of the reconstructed 

frame

p The proposed loop filter is embedded into VVC to 

improve overall coding efficiency.
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