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Infrared and visible image fusion

• Infrared and visible images:
✓ infrared images: discriminative thermal radiations & ignoring illumination.
✓ visible images: textural details & high spatial resolution.

Infrared & Visible images

• Fusion images:
✓ highlight radiation information (brightness and contrast)
✓ detailed texture information (gradients and edges)
✓ a clear, complete and accurate description of the targets

Fusion image



Challenge & Solution

• Challenges :
✓ interpreting the working mechanism
✓ extracting cross-modal features 
✓ loss of high-frequency information 

• CDDFuse:
✓ adding correlation restrictions
✓ dual-branch Transformer-CNN exactor
✓ INN block in detail encoder



CDDFuse: Workflow

Zamir et al. Restormer: Efficient transformer for high-resolution image restoration. CVPR 2022.
Wu et al. Lite transformer with long-short range attention. ICLR 2020.
Dinh et al. Density estimation using real NVP. ICLR 2017
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Qualitative comparison

Visual comparison for “FLIR 04602” and “00706N” in 
infrared-visible image fusion.



Qualitative comparison

Visual comparison for “MRI-PET-16” 
in medical image fusion.

Visualization of the decomposed 
features.



Quantitative comparison
Quantitative results of the IVF task. Quantitative results of the MIF task. 



Quantitative comparison
Results of the multi-modal detection. Results of the multi-modal segmentation. 



Take-home message

• Image Fusion:
✓ Highlight thermal radiation (infrared)
✓ Detailed texture information (visible)
✓ Clear and accurate representation (fused)

• Challenges :
✓ Interpreting the working mechanism
✓ Extracting cross-modal features 
✓ Loss of high-frequency information 

• Cddfuse:
✓ Adding correlation restrictions
✓ Dual-branch Transformer-CNN exactor
✓ INN block in detail encoder



Thanks For Listening!

https://github.com/Zhaozixiang1228/GDSR-DCTNet
zixiangzhao@stu.xjtu.edu.cn
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