
Generative Diffusion Prior for Unified Image Restoration 
and Enhancement



1. Linear Inverse Image Restoration

2. Non-linear Image Restoration.

3. Blind Image Restoration

Denoising Diffusion Restoration Models

image deblurring, super-resolution, and compressive sensing, inpainting, 
colorization

image low-light enhancement, HDR image recovery, 
JPEG Artifact Correction
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a heuristic approximation

image distance metric

normalization factor

a scaling factor controlling the magnitude of guidance

the optional quality enhancement loss

scale factor for adjusting the quality of images





the way of adding guidance and the variance Σ negatively influence the reconstructed images.

The Influence of Variance Σ on the Guidance.

Guidance on xt



Reconstruction Loss.

MSE

structural similarity index measure

perceptual loss

Quality Enhancement Loss.

Exposure Control Loss

Color Constancy Loss

Illumination Smoothness Loss
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