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Infrared and Visible Image Fusion Method Based on Rolling Guidance
Filter and Convolution Sparse Representation

Pei Peipei, Yang Yanchun', Dang Jianwu, Wang Yangping

School of Electronic and Information Engineering, Lanzhou Jiaotong University, Lanzhou 730070, Gansu, China

Abstract Aiming at the problems that the edges of the targets object are blurred and the details are lost in the fusion
process of infrared and visible images, an infrared and visible image fusion method based on rolling guidance filter
(RGF) and convolution sparse representation (CSR) is proposed. First, RGF and Gaussian filter are used to
decompose the matched source images. Second, aiming at the base layers, the comparison saliency map and weight
matrix are constructed to fuse. Thereafter, aiming at the detail layers, the alternating direction multiplier method
(ADMM) is used to solve the convolution sparse coefficients and the feature response coefficients are fused using
CSR fusion rule. Finally, the graph of the fusion result is rebuilt. The experimental results show that the proposed
method can avoid losing the details caused by blurring at the edge of the objects, preserve the contrast and the edge
texture information of the source images, and improve the objective evaluation indexes.
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Table 1 Objective evaluation index of fusion results of different source images obtained by different methods

Image Index RGF BRG GSF IFCNN GF Proposed
method

AG 6. 5371 3.2622 3.4793 3. 5446 5. 0065 9. 3950

STD 34.5799 37. 3112 23.271 28.1781 31.6452 44. 6081

EN 6.4991 6.7917 6.0923 6.0091 6.2107 6. 7468

Image 1 SF 18.8599 11. 3041 9.5233 13.4409 15.3713 27.9188
Cross-en 2.7457 3.3845 4.0462 2.5451 3.8527 1. 9400

VIFF 0.5516 0. 6487 0. 3002 0.5399 0.4893 0.7684

AG 2.8988 2.0370 2.4462 2.6647 1.8168 4. 3801

STD 17.434 19. 8430 21. 8003 17.6920 15. 1546 27.6372

Image 2 EN 5.4740 5. 8082 5.7601 5.7195 5.3317 5. 8868
SF 9.3740 6. 6059 7.0545 8.2136 6.0964 14. 2069

Cross-en 3.6647 5.1014 2.56 3.5740 4.4053 2.4476
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STD 30. 6555 28.5419 21.7855 27.2593 27.4686 40. 1952

EN 6.7471 6.6317 6. 3358 6.5231 6.4190 7.1678

Image 4 SF 23.6380 12. 3144 9.6573 13. 6081 14. 4696 34. 4475
Cross-en 0.1749 2.1896 0.9467 0.2193 0.2971 0.1983

VIFF 0. 3860 0.2258 0.2626 0.2912 0. 3385 0. 5375
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