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Infrared and Visible Image Fusion Algorithm Based on Gaussian Fuzzy Logic
and Adaptive Dual-Channel Spiking Cortical Model

LI Wen, YE Kuntao, SHU Leilei, LI Sheng
(School of Science, Jiangxi University of Science and Technology, Ganzhou 341000, China)

Abstract: To overcome the shortcomings of current infrared and visible image fusion algorithms, such as non-
prominent targets and the loss of many textural details, a novel infrared and visible image fusion algorithm
based on Gaussian fuzzy logic and the adaptive dual-channel spiking cortical model (ADCSCM) is proposed
in this paper. First, the source infrared and visible images are decomposed into low- and high-frequency parts
by non-subsampled shearlet transform (NSST). Then, these are combined with the new sum of the Laplacian
and Gaussian fuzzy logic, and dual thresholds are set to guide the fusion of the low-frequency part;
simultaneously, the fusion rule based on the ADCSCM is used to guide the fusion of the high-frequency part.
Finally, the fused low- and high-frequency parts are reconstructed using inverse NSST to obtain the fused
image. The experimental results show that the proposed algorithm has the best subjective visual effect and is
better than the other seven fusion algorithms in terms of mutual information, information entropy, and standard
deviation. Furthermore, the proposed algorithm can effectively highlight the infrared target, retain more
textural details, and improve the quality of the fused image.
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Fig.2 Fusion flow chart of the proposed algorithm
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Fig.3 Fusion results on “Camp” image

(f) NSCT-PCNN (g) NSST-PAPCNN (h)MS-WLS (i) MLGCF (j) Proposed
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Fig.4 Fusion results on “Lake” image

(f) NSCT-PCNN (g) NSST-PAPCNN (h) MS-WLS (i) MLGCF (j) Proposed
5 “Flower” BE{% AR
Fig.5 Fusion results on “Flower” image
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Table 1 The objective evaluation results of four groups of fused images

Fused Algorithms
Evaluation indexes
images CVT NSCT GTF NSCT-PCNN  NSST-PAPCNN MS-WLS MLGCF Proposed
Mi 1.3967 1.4703 1.9961 1.6344 1.9792 1.5511 1.7092 2.2472
IE 6.5574  6.5693 6.6812 6.8681 6.8064 6.6214 6.6152 7.1566
Camp SF 12,2275 12.2860 8.8771 11.6638 10.5236 13.2651  12.7512 12.9934
SD 27.1526 27.3415 27.0939 31.4014 30.2752 28.5545  29.2437  38.8731
VIFF 0.3606  0.4256  0.2257 0.3611 0.3716 0.4692 0.4587 0.4724
Mi 1.5413 1.6058  2.0167 2.1878 2.2921 2.0636 2.3721 3.9960
IE 6.6745 6.6764  6.6217 7.2516 7.1673 7.0032 7.0096 7.4731
Lake SF 11.8183 11.7529 9.9321 12.2781 8.7916 12.2331 112376  12.1353
SD 27.1584 27.5441 40.4490 39.8795 43.4509 35.9000 35.0912  49.5824
VIFF 0.3260  0.3687 0.1731 0.3967 0.2784 0.4265 0.3977 0.4040
Ml 3.3300 35893  3.1504 3.6886 3.9911 3.8955 3.9984 4.3305
IE 6.5636  6.5577  6.2639 6.7200 6.8380 6.6259 6.6323 6.8793
Flower SF 20.6859 21.3924 18.3972 20.3276 19.6811 21.6768  22.4519  22.1945
SD 36.2790 37.3107 36.3495 41.2683 41.5738 38.8609  39.5655  42.9559
VIFF 0.7544  0.8101 0.6731 0.8449 0.8452 0.7901 0.7841 0.9164
Mi 1.7790 1.8198  1.5464 3.5589 2.3970 2.3330 2.8215 3.9774
IE 6.9686  6.9609  6.7781 7.4965 7.3619 7.1646 7.1909 7.6089
Bench SF 231776  23.2413 21.8150 23.4501 21.3190 26.3591 234811 23.6494
SD 34.9933 35.2022 30.8383 59.3188 50.2010 48.4621  49.5238  63.2357
VIFF 0.2333  0.2529  0.1260 0.2711 0.2646 0.4007 0.3662 0.2882
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