
Enhanced Rectangle Transformer for Hyperspectral 

Image Denoising

1Beijing Institute of Technology  2Baidu Inc  3ETH Zürich 4BCG X

Miaoyu Li1    Ji Liu2 Ying Fu1 Yulun Zhang3 Dejing Dou4



◼ Introduction to Hyperspectral Image

Background

◼ Hyperspectral Image Denoising

• 3D Cube

• Rich spectral information

How to effectively denoise a HSI

while preserving critical information? 

Noisy hyperspectral images in different bands



◼ Motivation

Background

0.8-

1.0-

0.6-
0.4-
0.2-
0.0-

In spatial domain, as the distance 

between pixels becomes longer, 

the similarity decreases.
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HSI lies in a global spectral low-

rank subspace.

𝑚 × 𝑘



Method

c
o
n
v
3
×

3

...

T
ra

n
s
fo

rm
e
r

B
lo

c
k

Residual Transformer Layer (RTL)
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Transformer Block
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Spectral-Enhanced Rectangle Transformer (SERT)
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◼ Overall Architecture
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◼ Rectangle self-Attention 
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◼ Spectral Enhancement 



Experiments
◼ Results on Gaussian Noise 



Experiments
◼ Results on Complex Noise 



Experiments
◼ Results on Real Noise

Realistic dataset: Tao Zhang et al. Hyperspectral image denoising with realistic data. In ICCV,2021.



Experiments
◼ Model Complexity

◼ Low-rank Module



Conclusion

Arxiv: http://arxiv.org/abs/2304.00844

Code: https://github.com/MyuLi/SERT

◼ We propose a spectral enhanced rectangle Transformer for HSI denoising, which

can well exploit both the non-local spatial similarity and global spectral low-rank

property of noisy images.

◼ We present a multi-shape rectangle spatial self-attention module to effectively

explore the comprehensive spatial self-similarity in HSI.

◼ A spectral enhancement module with memory blocks is employed to extract the

informative low-rank vectors from HSI cube patches and suppress the noise
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