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Code: https://github.com/c-yn/IRNeXt

https://github.com/c-yn/IRNeXt
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Transformer Model

Global perceptive filed √        Quadratic complexity ×

Our Goal

Rethinking Convolutional Network Design for Image Restoration

Comparable/Better performance √ Efficient √
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Motivation

Conventional 
Methods

CNN-based
Model

Transformer
Model
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→Revisit previous successful image restoration methods
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Methodology

✓Multi-scale learning

Multi-stage network

Encoder-decoder network

Ren, Wenqi, et al. "Gated fusion network for single image dehazing." CVPR-2018.

Lee, Junyong, et al. "Iterative filter adaptive network for single image defocus deblurring." CVPR-21.
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→Revisit previous successful image restoration methods
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Methodology

✓Multi-scale learning

✓Spatial attention

Zamir, Syed Waqas, et al. "Multi-stage progressive image restoration." CVPR-21.

Lee, Junyong, et al. "Iterative filter adaptive network for single image defocus deblurring." CVPR-21.

Attention w/o aggregation

Attention w/ aggregation
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→Revisit previous successful image restoration methods
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Methodology

✓Multi-scale learning

✓Spatial attention

✓Frequency module

Zou, Wenbin, et al. "SDWNet: A straight dilated network with wavelet transformation for image deblurring." ICCVW-21.

Mao, Xintian, et al. "Intriguing findings of frequency selection for image deblurring." arXiv e-prints (2021): arXiv-2111.
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Methodology

✓Multi-scale learning

Multi-stage 
isotropic network

Multi-stage 
U-shaped network

Single 
U-shaped network

Ours
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Methodology

✓Multi-scale learning
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PU=Processing Unit

AP=Average Pooling
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Methodology

✓Multi-scale learning

✓Spatial attention
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LAM=Local Attention Module

AP=Average Pooling

Self-attention→adaptive to the input
& quadratic complexity

Convolution→static filter
& efficient

Dynamic convolution→Softmax × Tanh √
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Methodology

✓Multi-scale learning

✓Spatial attention
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Methodology

✓Multi-scale learning

✓Spatial attention
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& quadratic complexity

Convolution→static filter
& efficient
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Architecture
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Experiments

Image defocus deblurring

DPDD
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Experiments

Image dehazing
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Experiments

Image desnowing
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Experiments

Image deraining
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Experiments

Image motion deblurring

GoPro RSBlur
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Thank you!
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