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DDPM



Diffusion for Image Restoration



The degraded image already contains low-frequency (overall) information, so we 

only need to recover the high-frequency (detail) and the residual term (i.e., denoising

and subtracting the residual term).

From Guassian noise to noisy images



Diffusion models are better at modeling high-frequency (detailed) information!

The degraded image already contains low-frequency (overall) information, so we 

only need to recover the high-frequency (detail) and the residual term (i.e., denoising

and subtracting the residual term).

Why residual modeling work？



Limitations of existing residual diffusion 
models
• predicting the residual term and the noise term separately, 

without explicitly specifying their quantitative relationship

• forward and reverse processes are inconsistent with the DDPM, 
which results in poor generalization and interpretability

• requires the design of a complex noise schedule



Resfusion
Motivation: If we want to introduce R into the forward process, then the starting 
point of its reverse process is unknown, which is a posterior distribution. We need 
to find an equivalent prior distribution for it. In a visual sense, this is like finding an 
intersection point.



Algorithm



2、Experiments



ISTD Dateset：



LOL Dateset：



Raindrop Dateset：



resfusion can learn some pattern
GT                        INPUT                  EPOCH 149             EPOCH 999            EPOCH 2499 EPOCH 4999



The analysis of the residual term and the noise term

The residual is responsible for the shift/generation of low-frequency semantic information, while 
the noise is responsible for the generation of high-frequency detail information!!!



Why resnoise?



Resource efficiency

10× fewer parameters, 10× fewer sampling steps, and 50× fewer MACs !!!



Generation

CIFAR10：



Translation



Visualization



Thank you.


