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Abstract: In order to solve the problems of the loss of detail information, blurred edges, and artifacts in in-
frared and visible image fusion, this paper proposes a fast alternating guided filter, which significantly in-
creases the operation efficiency while ensuring the quality of the fused image. The proposed filer combines
a convolutional neural network (CNN) and infrared feature extraction effective fusion. First, quadtree de-
composition and Bessel interpolation are used to extract the infrared brightness features of the source imag-
es, and the initial fusion image is obtained by combining the visible image. Second, the information of the

base layer and the detail layer of the source images is obtained through fast alternating guided filtering.
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The base layer obtains the fused base image through the CNN and Laplace transform, and the detail layer
obtains the fused detail image through the saliency measurement method. Finally, the initial fusion map,
basic fusion map, and detail fusion map are added to obtain the final fusion result. Because of the fast alter-
nating guided filtering and feature extraction performance of this algorithm, the final fusion result contains
rich texture details and clear edges. The experimental results indicate that the fusion results obtained by
the algorithm have good fidelity in vision, and its objective evaluation indicators are compared with those
of other methods. The information entropy, standard deviation, spatial frequency, wavelet feature mutual
information, visual fidelity, and average gradient show improvements by 9.9%, 6.8%, 43.6%,
11.3%, 32.3%, and 47. 1%, respectively, on average.

Key words: fast alternating guided filtering; infrared feature extraction; convolutional neural network; in-

frared and visible image fusion
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Table 2 Comparison of objective evaluation indicators

Method EN SD SF FMI_W VIF AG
WLS 6.643 5 7.908 8 0.056 8 0.3237 0.6513 6.367 8
GF 6.5104 7.149 2 0.0407 0.490 9 0.444 6 4.7915
VGG 6.099 6 7.3826 0.026 9 0.3829 0.4878 3.1617
Imgl RES 6.2375 7.5733 0.039 2 0.3988 0.513 3 4.5507
PIAF 6.709 8 7.9989 0.0415 0.4276 0.756 4 5.116 5
FAGF 6.9158 8.2114 0.063 4 0.577 3 0.758 3 6.478 9
WLS 6.1387 7.047 1 0.052 4 0.357 5 0.761 6 3.397 3
GF 6.6205 7.9947 0.0370 0.3535 0.7358 2.448 3
VGG 5.9216 7.146 2 0.028 7 0.3725 0.726 4 1.957 8
fmg? RES 6.0319 7.1207 0.044 7 0.408 9 0.7361 2.7875
PIAF 6.7452 7.8820 0.0513 0.3875 0.9909 3.8394
FAGF 6.8305 7.1831 0.063 9 0.409 2 0.789 2 4.1087
WLS 5.3193 5.2756 0.029 8 0.3636 0.577 3 2.184 9
GF 6.4390 7.6551 0.012 3 0.3450 0.564 4 1.086 6
VGG 4.888 8 5.0759 0.0153 0.356 5 0.440 6 1.1577
mg3 RES 5.0212 5.1311 0.024 3 0.402 6 0.4853 1.767 4
PIAF 5.7470 7.9009 0.0188 0.3627 0.7290 1.408 6
FAGF 6.818 1 6.604 1 0.0308 0.404 1 0.903 4 2.8128
WLS 6.8499 9.366 2 0.0577 0.3970 0.8479 4.3879
GF 6.480 2 8.688 3 0.0487 0.434 4 0.6255 3.4227
VGG 6.2051 9.429 1 0.0300 0.387 3 0.6077 2.1752
gt RES 6.3675 9.5373 0.049 3 0.424 6 0.639 2 3.4859
PIAF 6.8249 8.482 3 0.0570 0.4197 0.773 5 4.242 4
FAGF 7.186 3 9. 805 6 0.094 1 0.4595 1.088 6 7.1914
WLS 6.3152 7.754 2 0.0408 0.379 5 0.994 6 3.8527
GF 6.0205 8.6349 0.020 4 0.4345 0.663 5 2.1727
VGG 5.904 5 7.547 3 0.0196 0.403 4 0.742 6 1.8991
Tmgs RES 5.9790 7.5600 0.0306 0.429 2 0.800 3 2.8434
PIAF 6.304 6 8.097 4 0.024 6 0.4127 1.156 0 2.6172
FAGF 6.5547 8.496 4 0.050 2 0.4271 1.228 2 5.4679
WLS 6.609 7 8.3549 0.0258 0.2971 0.929 6 2.5857
GF 5.856 4 7.114 0 0.017 3 0.3313 0.643 5 1.7214
VGG 6.187 3 8.4400 0.0134 0.302 6 0.746 7 1.4012
gt RES 6.256 7 8.4414 0.019 3 0.3349 0.783 6 1.9528
PIAF 6.6635 8.436 0 0.026 1 0.3349 0.976 6 2.497 5
FAGF 6.7113 8.622 6 0.0415 0.3800 1.1359 4.3080
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Fig. 10 Indicator comparison line chart
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