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Abstract To solve the problem of insufficient use of source image information by existing fusion methods, a method is
proposed using rolling guided filter and anisotropic diffusion to extract the base and detail layers of an image, respectively.
These layers were then fused using visual saliency mapping and weight map construction, and a certain weight was added
to merge the fused layers into the final image. The proposed method was tested and verified using several scenes from an
open dataset. The experimental results show that the final images obtained using the proposed method exhibit better
contrast, retain richer texture features at edge details, and maintain a uniform image pixel intensity distribution;
furthermore, the visual effects and fusion accuracy of the final images are better than other existing fusion methods.
Moreover, significant progress has been made in indicators, such as average gradient, information entropy, and spatial
frequency.
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Fig. 1 Fusion framework of the proposed method
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Fig. 3 Example of RGF and Gaussian filtering operation results. (a)-(c) RGF continuous operation result; (d) result of Gaussian

filtering for Fig. 3 (c)
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Fig. 5 Example of detail layer exploded view, saliency map, and weight map. (a) Example of detail layer exploded view; (b) example

of saliency map; (c) example of weight map
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Fig. 6 Comparison of fusion results on scene 1 of TNO dataset. (a) Infrared image; (b) visual image; (¢) ADF; (d) CBF; (e) FPDE;
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Fig. 7 Comparison of fusion results on scene 2 of TNO dataset. (a) Infrared image; (b) visual image; (c) ADF; (d) CBF; (e) FPDE;
(f) TarDAL; (g) IFEVIP; (h) TIF; (i) proposed method
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Fig. 8 Comparison of fusion results on scene 3 of TNO dataset. (a) Infrared image; (b) visual image; (c) ADF; (d) CBF; (e) FPDE;
() TarDAL; (g) IFEVIP; (h) TIF; (i) proposed method
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Fig. 9 Comparison of fusion results on scene 4 of TNO dataset. (a) Infrared image; (b) visual image; (¢) ADF; (d) CBF; (e) FPDE;
(f) TarDAL; (g) IFEVIP; (h) TIF; (i) proposed method
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Table 1 Comparison of indicators of different methods on TNO dataset

Method SD PSNR VIF AG CcC SCD EN SF
Ours 9.011 63.087 0.676 8.612 0.475 1. 638 6.981 0.089
ADF 8.650 64.096 0.673 3.657 0.521 1.590 6.427 0.036
CBF 8.996 62.613 0.530 5.710 0. 387 1.341 6. 902 0. 056
FPDE 8.636 64. 095 0.656 3.614 0.523 1. 590 6.416 0.035
TarDAL 9. 044 62.502 0. 808 3.891 0.454 1.584 6. 808 0. 042
IFEVIP 9.089 61.107 0. 880 4.184 0.458 1.616 6. 837 0.042
TIF 8.893 63. 869 0.771 3.974 0.510 1.672 6. 665 0.041
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