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  Outline

Ø Background: Pansharpening

Ø Motivation and Alternating Projection Fusion

Ø SSDiff and LoRA-like Fine-tuning

Ø Experimental Results
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  Background: Panchromatic and Multispectral Image Fusion (Pansharpening)
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  Motivation

  DDPM-based methods:

  Our method:

• Exist ing DDPM-based methods have not  yet 
designed models specifically for the discriminative 
features required in the pansharpening task. 

• To alleviate these problems, we propose SSDiff, which transforms the problem of solving HrMSI into a fusion problem of 
spatial and spectral components. Significantly, we give an illustration of linear algebra to remove the gap between 
subspace decomposition and the self-attention mechanism. The SSDiff utilizes vector projection to discriminatively 
capture global spatial information and spectral features in spatial and spectral branches. By introducing subspace 
decomposition, we can further illustrate and generalize the vector projection to the matrix form. 
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  Methodology: Alternating Projection Fusion Method (APFM)
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  Methodology: Alternating Projection Fusion Method (APFM)
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  Methodology

LoRA-like Branch-wise Alternative Fine-tuning (L-BAF)

• The L-BAF method alternately fine-tunes the 
spatial and spectral branches based on APFM.
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  Methodology

• The detailed training process of SSDiff can be found in Algorithm 1:

Training Stage of SSDiff Model:
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  Methodology

The detailed flowchart of our proposed method:
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  Quantitative comparison:  WorldView-3 and GaoFen-2
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  Qualitative comparison: WorldView-3 and GaoFen-2 reduced resolution 
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  Qualitative comparison: GaoFen-2 full resolution
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Thanks for your attention !

School of Mathematical Sciences,
University of Electronic Science and Technology 

of China (UESTC)

Code: https://github.com/Z-ypnos/SSdiff_main
Datasets: https://github.com/liangjiandeng/PanCollection


