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Infrared and Visible Image Fusion Based on Multi-Scale Contrast
Enhancement and Cross-Dimensional Interactive Attention Mechanism

DI Jing, LIANG Chan, REN Li, GUO Wenqing, LIAN Jing
(School of Electronic and Information Engineering, Lan Zhou Jiao Tong University, Lanzhou 730070, China)

Abstract: Addressing the issues of inadequate feature extraction, lack of saliency in fused image regions, and
missing detailed information in infrared-visible image fusion, this paper proposes a method for infrared-visible
image fusion based on multi-scale contrast enhancement and a cross-modal interactive attention mechanism.
The main components of the proposed method are as follows. 1) Multi-scale contrast enhancement module:
Designed to strengthen the intensity information of target regions, facilitating the fusion of complementary
information from both infrared and visible images. 2) Dense connection block: Employed for feature extraction
to minimize information loss and maximize information utilization. 3) Cross-modal interactive attention
mechanism: Developed to capture crucial information from both modalities and enhance the performance of
the network. 4) Decomposition network: Designed to decompose the fused image back into source images,
incorporating more scene details and richer texture information into the fused image. The proposed fusion
framework was experimentally evaluated on the TNO dataset. The results show that the fused images obtained
by this method feature significant target regions, rich detailed textures, better fusion performance, and stronger
generalization ability. Additionally, the proposed method outperforms other compared algorithms in both
subjective performance and objective evaluation.
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Fig.8 Fusion results for six groups of scenes
#2 6 ARBIZEWIFH IR bR (E
Table 2 Mean value of objective evaluation index for 6 groups of images
Evaluation indicators
Methods
AG EN CC MS-SSIM SD VIFF SF

ResNet 3.5661 5.9922 0.5708 0.8681 4.3923 0.2375 9.2758
Nest Fusion ~ 5.8888 6.9124 0.5982 0.8529 6.3274 0.4076 16.8701
IVIFBF 4.3408 6.1802 0.6755 0.8676 4.7672 0.1780 11.2212
AUIF 6.2377 6.6338 0.6576 0.9201 5.7228 0.5296 17.1550
RFN-Nest 4.2341 6.9792 0.6744 0.9177 6.1445 0.5784 11.4769
FL fusion 3.3678 5.9282 0.4349 0.7823 4.2301 0.2926 9.1551
CCFL 6.1237 6.7197 0.4392 0.8857 5.6265 0.3542 16.9962
PIAF 5.6041 6.6416 0.6891 0.8681 5.7763 0.6056 15.4443
Proposed 7.3095 6.8959 0.7972 0.9207 6.0486 0.6501 20.2498
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Table 3 Average running time of different algorithms for 20 sets of images
Methods ResNet NestFuse IVIFBF AUIF  RFN-Nest FL fusion CCFL  PIAF Proposed
Time/s 0.1845 0.2512 0.4121  1.1456 0.1789 1.2514 0.6584 0.2816 0.1245
Calculated amount /GFLOPs  2.8741  3.2456 3.8970  4.1257 3.4578 4.2125 3.8974 3.2141 3.1242
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