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Background

• Traditional Video Compression Standards

     are difficult to optimize jointly.

• Neural Video Compression develop rapidly.

• Using more reference frames can significantly

      improve the compression efficiency in neural

      video compression.

• Current Multi-Ref NVC methods are simple 

     and not designed specifically.
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Propagation Mechanism

• MLVC's multi-reference frames feature propagation mechanism

• Concats the four previous reference 

frames before down-sample.

• This will obliterate some key infor-

mation in a frame when fusing these 

previous multiple reference frames.
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Propagation Mechanism

• Butterfly's multi-reference frames feature propagation mechanism

• Downsampling & Upsampling
• Down: independently downsample to obtain features of different scales.

• Up: use the grid propagation to fuse features of different scales and frames.

• Not only prevent some key information in a frame from being obliterated during 

fusing the multiple reference frames.

• But also aggregate information from different spatiotemporal locations and 

different scales.
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Duplication Strategy

• Question: 

• Decoded frames doesn't meet the required number of reference frames.

• How to do ?

• Answer:

• It is necessary to duplicate a frame that has been decoded.

• Solution:

• Duplicate the near-frame or the further frame.
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Duplication Strategy

• Near-frame Duplication & Further-frame Duplication
• The percentage increment of information lost in each frame compared to the 

previous frame is a fixed value α.

• The correlation between adjacent frames is also a fixed value β.

• When the percentage increment of information lost α less than a critical 

value in one NVC method, using Near-Frame Duplication can get smaller 

information loss and achieve better compression efficiency.
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Experiments

• Experimental Setup

• Baseline: 

• TCMVC (https://github.com/microsoft/DCVC/tree/main/TMM_TCMVC)

• Datasets:

• Train: Vimeo-90K

• Test: HEVC Class B, C, D, E, RGB, UVG, MCL-JCV

• Platform: 

• 2 × NVIDIA Tesla V100 GPU
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Experiment

• PSNR and BPP curves
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Experiment

• BD-Rate (%) comparison for PSNR
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Experiment

• Ablation Study
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Conclusion

• This paper explore and design a butterfly multiple reference frames 
feature propagation mechanism for neural video compression, which 
can effectively fuse the features of multi-previous reference frames.

• This paper prove that when the number of reference frames can’t 
meet the required number, it is better duplicating the nearest 
reference frame.

• This paper can provide a better choice for multiple reference frames 
feature propagation mechanism in the research of neural video 
compression.
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