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Abstract: In order to solve the problem that the information from the source images is easy to interfere
with each other which influences the quality of infrared and visible image fusion, a new image fusion
method based on Guided filter, Gaussian filter and nonsubsampled directional filter bank was
proposed. The low-frequency approximation components, strong edge components and high-frequency
detail components were obtained by combining Guided and Gaussian filter. Then the high-frequency
detail components were filtered to obtain the detail directional components with the use of
nonsubsampled directional bank. The low-frequency approximation components were fused by a fusion

rule based on regional energy and the strong edge components were fused by a strategy based on
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convolutional sparse representation. The detail directional components were fused by a rule based on
improved pulse coupled neural network. Then the final fused results were obtained by using inverse
transform through fusing the fused components. Experimental results show that the proposed
algorithm outperforms traditional methods in terms of visual inspection and objective measures.
Compared with the image fusion algorithm based on discrete wavelet transform and sparse
representation, which possesses the better fusion effect in the traditional methods, the fusion quality
indexes of the proposed method, such as Standard deviation(STD), Information entropy(IE), Mutual
information(MID), Average gradient (AG) and Spatial frequency(SF) increased by 20.28%, 2. 24 %,
47.41%, 5.34%, 8.02% averagely.

Key words: image fusion; edge-preserving filter; guided filter; nonsubsampled directional filter bank;

pulse coupled neural network; sum of modified laplacian
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Fig. 11 Partial enlarged view of Leaves’ fusion results
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Tab.1 Objective evaluation of Quad fused images
EE=R D DWT NSCT+PCNN GFF DWT+SR BGH Proposed method
STD 23.197 6 34.379 0 32.253 4 36.014 7 33.702 0 40.565 2
1E 6.023 9 6.753 9 6.532 8 6.839 3 5.763 2 6.922 2
MI 1.914 6 3.030 8 1.714 6 2.249 6 2.610 0 3.966 6
AG 4.091 2 4.337 8 4.133 5 4.433 4 3.152 6 4.533 4
SF 11.983 8 12.098 2 12.014 0 12.603 5 11.105 0 13.1215
%2 Kayak & BEBRERIEMN
Tab. 2 Objective evaluation of Kayak fused images
RN DWT NSCT+PCNN GFF DWT+SR BGH Proposed method
STD 33.349 5 37.321 6 37.203 1 40.018 1 41.977 1 47.841 7
1E 6.943 7 7.114 4 7.094 4 7.161 3 6.901 3 7.3251
MI 2.005 7 2.213 0 2.513 4 2.5359 3.284 8 4.074 1
AG 5.854 5 5.673 9 5.542 4 6.050 4 4,455 6 6.5343
SF 12.446 2 12.146 9 12.176 7 12.919 9 10. 703 6 14.097 6
% 3 Uncamp Bt & B HEZEREM
Tab. 3 Objective evaluation of Uncamp fused images
E=gN DWT NSCT+PCNN GFF DWT+SR BGH Proposed method
STD 24.816 0 27.558 5 26.327 4 30.491 0 36. 764 7 38.541 6
1E 6.402 9 6.707 9 6.462 6 6.841 5 7.064 2 6.938 8
MI 1.487 2 1.858 5 1.609 6 1.651 9 3.935 4 2.330 8
AG 5.736 9 4.426 1 4.864 7 5.997 0 5.277 7 6.242 8
SF 10.718 0 8.879 7 9.924 6 11.361 5 10. 351 8 12.292 3
F 4 Leaves I EEBRERIEM
Tab. 4  Objective evaluation of Leaves fused images
EE=R D DWT NSCT—+PCNN GFF DWT+SR BGH Proposed method
STD 34.836 5 37.880 8 38.829 2 41.701 3 36.598 3 51.340 4
1E 6.568 2 6.417 1 6.754 2 6.773 0 6.7059 7.048 4
MI 3.451 7 3.007 7 3.823 4 3.654 6 6.377 5 4.505 2
AG 9.5156 8.510 3 9.197 9 10. 088 6 9.124 2 10. 676 7
SF 20. 842 3 19.219 7 20.130 9 22.0515 19.621 1 24.152 3
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