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Motivation & Contribution

» Multi-degradation image restoration models have
shown impressive results

» For real-world applications:
* initial restoration in a blind setting

* possibility to interpret and manipulate results

» In summary
* A multi-degradation blind video restoration model

e Contrastive training to learn an interpretable and
controllable degradation representation
e State-of-the-art results in blind video restoration
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Degradation representation learning

Using the Moco [1] representation learning framework
and regression losses for blur and noise

L=MNL.+ ML+ AL,

Degradation Mutator
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Training for Conditional Video Restoration

Continue training the degradation representation
along the restoration tasks
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Super-resolution loss

Denoising loss
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Pairwise contrastive loss (L.) with hard negatives

Hard Negative

Contrastive Learning for Controllable Blind Video Restoration
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Degradation regressor and mutator

Example

» Benefits of pairwise training strategy
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Ground-Truth Pairwise Single
Feature Contrasting MAE| Kernel Similarity?
Single 0.0008 0.9438
Kernel GANJ[2] 0.0006 0.9446
Pairwise 0.0005 0.9821

Adjusting the degradation
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Experimental Results

Denoising & Super-Resolution

PSNR /SSIM

Ours 27.07/ Q.76

Tian et al. [3] 26.09/ 0.68

Pan et al. [4] 25.55/ 0.68

Zhang et al. [5] 25.11/ 0.67
Denoising

VID4 SETS

Ours 34.09 /099 33.65/0.98
UDVD [6] 32.52/097 32.71/0.95
DVDnet [7] 33.07/097 32.7/0.95

FastDVD [8] 33.5//099 33.14/099

Tian et al. [3]

Pan et al. [4] Ground-Truth

Film Scratch Removal

VID4 SETS

Ours 3609/099 31.93/098
Wanetal. [9] 24.54/083 26.98/0.86

Ground-Truth

Input Wan et al. [9] Ours

Controllable video restoration
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» Estimated Kernel is
close to ground truth

» Adjusted Kernel allows
for sharper results




