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Motivation Framework 

Experimental Results

Contributions
(1) We propose a unified framework for degraded multi-modal image restoration and 
fusion, which bridges different tasks together through a two-stage training strategy to learn 
inter-task information while avoiding mutual interference, enabling all-in-one processing.

(3) We construct a large-scale degraded multi-modal image fusion benchmark, DeMMI-RF, 
which contains more than 30,000 multi-modal data of different degradation types, 
including those from UAVs and driving viewpoints. Results on multiple datasets validate 
the superior performance of the model in complex degraded scenarios and robustness for 
downstream applications.

(2) We propose the task-aware gating and multi-expert collaboration module. The 
degradation-aware gating adapts to different degradation types and selects the optimal 
expert group for image restoration, while the fusion-aware gating dynamically balances 
the information retention between fusion and restoration tasks to achieve better fusion 
performance.

Infrared and visible image fusion aims to 
utilize the complementary information 
between the two modalities to synthesize 
a new image containing richer information.
 
Real-world imaging often suffers from 
degradation issues, such as noise, blur, 
and haze in visible imaging, as well as 
stripe noise in infrared imaging, which 
significantly degrades fusion performance.

Multi-modal image fusion models should 
possess robust adaptive capabilities to 
handle variations in different degradations 
to prevent fusion results from lacking 
crucial elements.
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Ø Output of Stage 1:

Ø Restoration Loss:

Ø Stage 1 Loss:

Ø Gradiant Loss:

Ø Output of Stage 2:

Ø Pixel Loss:

Ø Stage 2 Loss:

Ø Gradiant Loss and intensity Loss:
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Qualitative results on DeMMI-RF datasets

Qualitative results on EMS dataset
Comparison of average quantitative performance of single task

The segmentation resuls of Grounded-SAM

Quantitative comparisons 
on multi degradations 

Qualitative comparisons on multi degradations


