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Conclusions:
l Randomly initialized models demonstrate an inherent capability 

to classify degradation. 
l Models trained on the all-in-one task exhibit the ability to 

discern unkown degradation. 
l There is a degradation understanding step in the early training 

of the restoration model.

Our codes and trained model weights are available at https://github.com/MILab-PKU/dcpt.

1. Applicable to various network structures. DCPT consistently 
achieves average PSNR improvements of 2.08 dB and above.

2. Archiving SoTA performance in all-in-one restoration. 
3. More efficient than other degradation embedding, e.g., physical 

degradation models (IDR) and human instructs (InstructIR).

Quantitative Results: Universal image restoration

DCPT: Degradation Classification Pre-TrainingRestoration model can classify degradation
DCPT combines degradation discrimination and generation
in single restoration model.

Decoder helps cross-degradation generalization
Preliminary experiment:
l Given restoration models trained on three degradation.    

(haze, rain, Gaussian noise)
l Their features are required to classify five degradation.      

(haze, rain, Gaussian noise, motion blur, and low-light)

Results:
l Randomly initialized models can achieve 52 ~ 71 % 

degradation classification accuracy. 
l After the 3D all-in-one training, models achieve an 

accuracy of 94% or higher in classifying degradation, 
including unseen ones.

Visualization: T-SNE results of PromptIR on five degradation 
after random initialization and 3D all-in-one training.

Motivation: 
!!! bringing the degradation classification stage forward !!!

Qualitative Results: Universal image restoration

Unlike previous pre-training methods, 
our decoder is not discarded. 

In DC-guided training,
the role of the decoders is limited 
to classifying the input images into two 
categories: clean and degraded. 

DC-guided training achieves greater performance gains on 
tasks that are more difficult to generalize to. 


