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Introduction
Challenges：
(1) In the illumination degradation image restoration (IDIR) 
task, existing diffusion model (DM)-based methods incur 
high computational costs, as predicting the image-level 
distribution requires a large number of inference steps.
 (2) The enhanced results of existing DM-based approaches 
may exhibit pixel misalignment with the original clean 
image in terms of restored details and local consistency.  

Contribution：
1. We propose a novel DM-based framework, Reti-Diff, for 
the IDIR task. To the best of our knowledge, this is the first 
practice of the latent diffusion model to tackle IDIR.
2. We propose to let RLDM learn Retinex knowledge and 
generate high-quality reflectance and illumination priors 
from the low-quality input, which serve as critical guidance 
in detail enhancement and illumination correction and can 
be integrated with various methods. 
3. We propose RGformer, which integrates extracted priors 
to decompose features into reflectance and illumination 
components, ensuring robustness and generalization. 
4. Extensive experiments on four IDIR tasks verify our 
superiority, efficiency, and generalizability to existing 
methods in terms of image quality and favorability in 
downstream applications, including low-light object 
detection and image segmentation. 
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Framework of our Reti-Diff. In Phase I, we pretrain Reti-Diff with RGformer and RPE to ensure the 
robust learning of RLDM. In Phase II, we optimize RLDM to generate high-quality Retinex priors to 

guide RGformer in detail enhancement and illumination correction.
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Experiment

Results on the low-light image enhancement task.

Results on underwater image enhancement and backlit image enhancement tasks.

Visualization on low-light images and generalization on fundus images.


