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Background

Noise-free Image Restoration
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Background

Noise-free Image Restoration

Consistency:

Realness:
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Background

GAN-based SR
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Background

Range-Null Space Decomposition (RND)

given a non-zero linear operator     , it usually has at 

least one pseudo-inverse       that satisfies:

It can be obtained by SVD.
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Background

Range-Null Space Decomposition (RND)

         be seen as the operator that projects samples to 

the range space of     , since                    . While

can be seen as the operator that projects samples to the 

null-space of    , since                        . 
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Background

Range-Null Space Decomposition (RND)

                                range space            null space
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Method
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In real world,      is unknown.x



Method
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In real world,      is unknown.

“We observe that many downsampling methods with 
antialiasing share very similar results.”
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† † ˆ( ) rx y x  A I A A

  ˆ ˆr rx y x x    P P P

Pooling-based Decomposition



Method
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Experiment
Comparison with CEM [CVPR22]
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Experiment

8x and 16x human face SR
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Experiment
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Experiment
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Experiment
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Experiment
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Experiment

Better generalization results w/o pixel-level loss

22



Experiment

Better generalization results w/o pixel-level loss
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More results



More results



Conclusion
- A novel method to eliminate inconsistencies for GAN prior 

based super-resolution networks.

- It can be applied to different backbones, accelerating their 
training convergence and yielding better consistency.

- I t  a l so  shows  po ten t i a l  i n  dea l i ng  w i th  unseen 
downsamplings or real-world degradation.

- Hard to deal with hybrid distortions.
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