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Background

ØStereo Image Super-resolution
High-resolution

Low-resolution
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Overview

ØNAFSSR
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NAFBlock: Blocks from NAFNet
SCAM: Stereo Cross-Attention Modules



Architectures

ØNAFBlock [1]
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[1] Chen, Liangyu, et al. "Simple baselines for image restoration." arXiv preprint arXiv:2204.04676 (2022).

SimpleGate(x) = x1*x2,  where [x1,x2] = split(x, dim=channel)



Architectures

ØStereo Cross Attention Module (SCAM)
• Scaled dot-Product Attention

• Attention 𝑸,𝑲, 𝑽 = softmax(𝑸𝑲!/ 𝐶)𝑽

• Bidirectional Cross Attention
• 𝐹"⟶$ = Attention(𝑾%
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• Fusion
• 𝐹$ = 𝛾$𝐹"⟶$ + 𝑋$
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Architectures

ØStereo Cross Attention Module (SCAM)
• Scaled dot-Product Attention

• Attention 𝑸,𝑲, 𝑽 = softmax(𝑸𝑲!/ 𝐶)𝑽

• Bidirectional Cross Attention
• 𝐹"⟶$ = Attention(𝑾%

$𝑿$, 𝑾%
"𝑿" , 𝑾&

"𝑿")
• 𝐹$⟶" = Attention(𝑾%

"𝑿" , 𝑾%
$𝑿$, 𝑾&

$𝑿$)

• Attends to corresponding features along the 
horizontal epipolar line 

• since image pairs has horizontal disparities only



Architectures

ØNAFSSR Family



Tricks

• Data Augmentation



Tricks

• Stochastic depth [2] for better generality.

[2] Huang, Gao, et al. "Deep networks with stochastic depth." European conference on computer vision. Springer, Cham, 2016.



Tricks

• Train-test Inconsistency: Patches vs. Image
• Inference: Test-time Local Statistics Converter (TLSC) [3] 

[3] Chu, Xiaojie, et al. "Revisiting Global Statistics Aggregation for Improving Image Restoration." arXiv preprint arXiv:2112.04491 (2021).



Results

• More Stereo Cross Attention Modules (SCAM), better results
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Results

• #Parameters vs. PSNR

Bett
er

79% less

+0.48 dB



Results

• Runtime speedup



Visual Examples



NTIRE Stereo Image Super-Resolution Challenge

• Additional Tricks for challenge
• Further enlarge model by increasing its depth and width
• Test-time data augmentations for self-ensemble [4] 
• Ensemble multiple models trained with various hyper-parameters [5]

• Result
• 24.239 dB PSNR on the validation set 
• 23.787 dB PSNR on the test set (First place)

[4] Lim, Bee, et al. "Enhanced deep residual networks for single image super-resolution." CVPRW, 2017.
[5] Wortsman, Mitchell, et al. "Model soups: averaging weights of multiple fine-tuned models improves accuracy without 
increasing inference time." arXiv preprint arXiv:2203.05482 (2022).



Summary

• NAFSSR
• Single View: NAFNet Block [1]
• Cross-view: Stereo Cross Attention Module

• Tricks:
• Training

• Data augmentation: flip +RGB shuffle
• Regularization: stochastic depth [2]

• Inference
• Test-time Local Statistics Converter [3]

[1] Chen, Liangyu, et al. "Simple baselines for image restoration." arXiv preprint arXiv:2204.04676 (2022).
[2] Huang, Gao, et al. "Deep networks with stochastic depth." ECCV, 2016.
[3] Chu, Xiaojie, et al. "Revisiting Global Statistics Aggregation for Improving Image Restoration." arXiv preprint arXiv:2112.04491 (2021).
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Code (GitHub)

https://github.com/megvii-research/NAFNet

https://github.com/megvii-research/NAFNet
https://github.com/megvii-research/NAFNet

