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Mainstream Deep Video Compression Networks 

I. ME：pre-trained optical flow estimation network

II. Motion information is obtained by a simple forward
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Optical flows
Trained for inter-frame 

accuracy only

Trained on synthesis data

Lack of rate constrain

Lack of generalization 

on real-world data

Motion information in 

deep video compression

Obtained by a simple 

forward in inference

Not optimal for 

different coding 

sequences 

Analysis

Traditional Video Compression

Offline: Designing various hand-crafted inter-frame prediction modes

Offline: Searching the mode achieving best RD performance  

?
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Offline and Online Optical Flow Enhancement:

Offline 

Enhancement

Online 

Enhancement

Motion estimation optimized 

for both rate and inter-

frame prediction accuracy

Interframe modules achieve 

content adaptive
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Offline Enhancement:

➢Finetuning the pre-trained Spynet supervise by VTM MV ഥ𝒗t

➢ Objective 1: Minimizing EPE Loss

➢ Objective 2: Minimizing Warp MSE

𝑳𝑴𝑬 =
𝟏

𝒎𝒏
σ𝐢,𝐣 𝒗𝒊 − ഥ𝒗𝒊

𝟐 + 𝐯𝒋 − ത𝐯𝒋
𝟐
+ 𝛌𝑴𝑬 ∗ 𝒅 𝒙𝐭, ෕𝒙𝐭

Objective 1 Objective 2
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Online Enhancement:

➢Online Updating the latent features of the optical flows with a 

gradient descent-based algorithm.

෨𝑳𝒎𝒖𝒍𝑹𝑫𝒕
𝒊 = ෍

𝒋=𝒕

𝑾

𝜶𝒋 𝝀𝒅 𝒙𝒋, ෥𝒙𝒋
𝒊 +𝑯 ෥𝒚𝒋

𝒊 +𝑯 ෤𝒛𝒋
𝒊 +𝑯 ෥𝒈𝒋

𝒊෨𝑳𝑹𝑫𝒕
𝒊 = 𝝀𝒅 𝒙𝒋, ෥𝒙𝒋

𝒊 +𝑯 ෥𝒚𝒋
𝒊 +𝑯 ෤𝒛𝒋

𝒊 +𝑯 ෥𝒈𝒋
𝒊

Single-frame level Multi-frame level 
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Based on DCVC [1]:

➢Offline enhancement: 4.3% bitrate saving

➢Offline and Online enhancement: 13.4% bitrate saving
Based on DCVC-DC [2]:

➢Offline enhancement:1.1% bitrate saving

➢Offline and Online enhancement: 4.1% bitrate saving

[1] Li J, Li B, Lu Y. Deep contextual video compression[J]. Advances in Neural Information Processing Systems, 2021, 34: 18114-18125.

[2] Li J, Li B, Lu Y. Neural video compression with diverse contexts[C]//Proceedings of the IEEE/CVF Conference on Computer Vision 

and Pattern Recognition. 2023: 22616-22626.
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Subjective Results of Reconstructed Frames:

➢Higher quality reconstruction using fewer bits than DCVC
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Ablation study of Offline and Online Enhancement on DCVC

Effectiveness of the Offline and Online Enhancement on DCVC-DC

Based on DCVC:

➢Offline: 4.3% bitrate saving

➢Online: 10.7% bitrate saving

➢Offline and Online: 13.4% bitrate saving
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Subjective Results of decoded flows and enhanced flows on DCVC:
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Based on DCVC with Offline Enhancement:

➢Rate, Distortion, and Encoding Time Tradeoff: 𝑈 = 1500

Ablation study of number of frame W in the online enhancement

Ablation study of Offline Updating times U

Based on DCVC with Offline and Offline Enhancement:

➢Rate, Distortion, and Encoding Time Tradeoff: 𝑊 = 2
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⚫ Plug-and-Play Mechanism for Deep Video Compression

⚫ SOTA Performance

Future:
➢ Better motion information supervision

➢ Better balance between the RD performance and 

encoding complexity

➢ …
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