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CoDe: An Explicit Content Decoupling Framework for Image Restoration

Proposed a General Solution for IR: We systematically and 
comprehensively answer the general questions about the image 
restoration tasks and propose a solution. The exploration of 
solving these issues can guide us to re-examine the challenges 
faced by image restoration from a different perspective.

An Explicit Framework: We propose an explicit Content 
Decoupling framework for image restoration, dubbed CoDe, 
that is needed to specify neither network architecture nor tasks. 
It can be applied to any existing image restoration network.

Significant Gains: Extensive experiments have been conducted 
on several real and synthetic IR tasks, demonstrating that our 
proposed framework can take the original network to a new 
state-of-the-art level in both performance and visual quality 
while maintaining attractive computational costs.

The contents in different regions of an image follow different 
patterns or distributions, i.e., some regions are very smooth while 
others may contain a lot of high-frequency textures. Treating the 
different contents equally will compromise the performance in 
both regions since it is non-trivial to find a good trade-off 
between low-/high-frequency reconstruction.
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Results and Analysis
 Quantitative comparison (PSNR) on color image denoising.

 Qualitative comparison on single image motion deblurring.

 Qualitative comparison on single image super-resolution.

 The effectiveness of the CCLoss. The discrepancy of DCT coefficients 
of the 3 channels in RGB color space.

Conclusion

We propose a framework, CoDe, with content decoupling capacities 
for image restoration, which explicitly models the mapping between 
the content patterns of the inputs and outputs through a divide-and-
conquer-like architecture in an end-to-end manner. Comprehensive 
experiments across various tasks, including image super-resolution, 
denoising, and deblurring, conducted in both real-world and 
synthetic scenes, show the effectiveness of the proposed paradigm

 Qualitative comparison on real-world denoising.
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