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Infrared and Visible Image Fusion via Multi-modal Feature
Decomposition Transformer
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Abstract

We propose an infrared and visible image fusion algorithm using common and complementary multi-modal feature
decomposition transformers. First, the proposed algorithm extracts multiscale shallow features from infrared and visible images.
Then, we develop common and complementary feature decomposition transformers, which decompose the features into common and
complementary components for each modality. For better decomposition, we develop a decomposition loss by constraining the
common features to be correlated, while the complementary features are uncorrelated. Finally, the fusion block generates the fused
image by combining the common and complementary features. Experimental results on a public dataset demonstrate that the
proposed algorithm outperforms conventional algorithms in quantitative and qualitative comparison.

Keyword : Visible and infrared image fusion, Feature decomposition, Contrastive learning, Transformer
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Fig. 1. An example of object detection performance improvement using infrared and visible
image fusion® (a) Infrared images (b) visible images (c) fused images
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2. Multi-modal Feature Decomposition
Transformers (M-FDTs)
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Fig. 3. Architectures of the visible and infrared spatial decomposition transformer
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E 1. U2Fusion", ReCoNet", CMTFusion®, 2 H|oksh= 7|He| KAIST datasetoflA2] H2t H|m
Table 1. Quantitative comparison of U2Fusion'”, ReCoNet!"", CMTFusion®®”, and the proposed algorithm on the KAIST dataset

KAIST dataset
QAP (1) MS-SSIM( 1) SCD( 1) BRISQUE( ) NIQE( ) Avg. rank( )
U2Fusion!'” 0.5928 0.9584 1.5590 43.79 3.707 3.40
ReCoNet" 0.4260 0.8813 1.2105 40.05 3.226 3.40
CMTFusion?”! 0.6647 0.9662 1.6994 41.37 3.174 2.00
Proposed 0.6539 0.9717 1.7643 39.73 3.139 1.20

F 2. U2Fusion!, ReCoNet!"", CMTFusion®, 3! H|ott= 7|#2| TNO datasetOllA{e] H2k& H|m
Table 2. Quantitative comparison of U2Fusion'”, ReCoNet!'", CMTFusion®®”, and the proposed algorithm on the TNO dataset

TNO dataset
QABE 1y MS-SSIM( 1) ScD(1) BRISQUE( |) NIQE( ) Avg. rank( )
U2Fusion!™ 0.3923 0.9217 1.7026 30.61 3.929 2.60
ReCoNet!"" 0.3947 0.7153 1.5349 31.63 4.220 3.40
CMTFusion® 0.4810 0.9296 1.8421 26.73 4.327 1.40
Proposed 0.4566 0.8957 1.7617 28.96 5.116 2.60
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