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Restormer[Zamir CVPR22]

HDCWNet[Chen ICCV21]



Existing Assignment Strategies
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n Hard sharing 
l neglect the uniqueness of different 

tasks
n Soft sharing

l each task has a network branch, 
leading to large model

n Adshare
l still do not separate the uniqueness 

and connections of different tasks



Contributions
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n Solves issues

l Accurate knowledge assignment in multi-task learning
l Build a new transformer block to model the long- and short-range context depedencies 

n Contributions

l Propose a novel knowledge assignment strategy to excavate the connections and uniqueness 
of rain and snow, so that the connections are used to enhance both tasks and the uniqueness is 
applied to boost corresponding task and avoided from damaging other tasks

l Propose a novel knowledge contrast mechanism to boost the accuracy of knowledge 
assignment

l Propose a novel transformer block to combine the superiority of self-attention and 
convolution, and gate operations are introduced to alleviate the feature redudency



Network Structure
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     GKFM: Gated Knowledge Filtering Module
       TKFF: Task-targeted Knowledge FeedForward
GLSF-ViT: Gated Long and Short range feature Fusion Vision Transformer

n Our SmartAssign



Loss Functions
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n Charbonnier loss

n Gradient loss

n Quasi-sparsity loss

n Recognition loss

n Contrastive loss

n Total loss



Experimental Results
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n Visualizing the separation of unique and shared knowledge



Experimental Results
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n Quantitative evaluation

l Quantitative comparisons on deraining

l Quantitative comparisons on desnowing

MAXIM DGUNet MPRNet ASV-joint Restormer TUM

JSTASR
HDCW
TUM

Ours

n Compared Methods
l MAXIM[Tu CVPR 22], DGUNet[Mou CVPR22]

l MPRNet[Zamir CVPR21], JSTASR[Chen ECCV20]

l ASV-joint[Wang ECCV 20], Restormer[Zamir CVPR22]

l TUM[Chen CVPR22], HDCW[Chen ICCV21]



Experimental Results
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n Visual quality for deraining

MAXIM DGUNet MPRNet ASV-joint Restormer TUM



Experimental Results
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JSTASRInput HDCW TUM Ours

n Visual quality for desnowing



Thank you!
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