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3D HSI Cube Compressed Measurement
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Coded Aperture Snapshot Spectral Imaging (CASSI) System

Medical Imaging Object Tracking Remote Sensing

Application

Model-based Methods

• Time consuming

• Poor representing capacity

• Unsatisfactory performance

CNN-based Methods

• Show limitations in

capturing long-range

dependencies
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Spectral-wise MSA

• Based on HSI characteristic

• Treats each spectral feature map as

a token to calculate self-attention

Network Architecture

• Cascaded by 𝑁Q SSTs

• Each SST adopts a three-

level U-shaped structure



We compare computational complexity of S-MSA, global MSA, and window-based MSA as

𝑂 G −MSA = 2 𝐻𝑊 2𝐶, 𝑂 W−MSA =
𝐻𝑊
𝑀2 2(𝑀2 2𝐶) = 2𝑀2𝐻𝑊𝐶,	

𝑂 S − MSA = 𝑁 𝐶/𝑁 2𝐻𝑊 + 𝐶/𝑁 2𝐻𝑊 2 =
2𝐻𝑊𝐶2

𝑁

Only our S-MSA can enjoy linear computational complexity and global receptive fields jointly.
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We plot PSNR-Params-FLOPS comparisons,

where MST++ takes up the upper-left corner

Our MST++ significantly outperforms SOTA CNN-based

methods with cheaper memory and computational costs
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Ablation study of different MSA modules
Our S-MSA achieves the most significant improvement

while requiring cheapest memory and computational costs

Ablation study of stage number 𝑁Q
The performance is improved as the stage

number increases

Please note that MST++ is based on our previous work “Mask-guided Spectral-wise Transformer for Effcient

Hyperspectral Image Reconstruction” that has been accepted by CVPR 2022 main conference



Thanks for Watching

MST： https://github.com/caiyuanhao1998/MST

MST++： https://github.com/caiyuanhao1998/MST-plus-plus


