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Abstract: The fusion of the low-frequency subband in the non-subsampled shearlet transform (NSST)
domain requires artificially obtained fusion modes; thus, the spatial continuity and contour detail information
of the source image are not adequately captured. An infrared and visible image fusion algorithm based on a
convolutional neural network is proposed to solve this problem. First, the Siamese convolutional neural
network is used to learn the characteristics of the low-frequency subband in the NSST domain and output a
feature map that measures the spatial detail information of the subbands. Then, on the basis of the feature
map obtained by Gaussian filter processing, a local-similarity-based measurement function is designed to
adaptively adjust the fusion mode of the low-frequency subband in the NSST domain. Finally, on the basis
of the variance of the high-frequency subband in the NSST domain, the local region energy, and the
visibility characteristics, the pulse-coupled neural network (PCNN) parameters are adaptively set to
complete the fusion of the high-frequency subband in the NSST domain. Experimental results show that the
Q"®F index of the algorithm is slightly lower than that of the comparison algorithm. However, the spatial
frequency, SP, structural similarity, and visual information fidelity for fusion are improved by approximately
50.42%, 14.25%, 7.91%, and 61.67%, respectively, which indicates that the method effectively solves the
low-frequency subband fusion mode. It also eliminates the need to manually set the PCNN parameters to
solve this problem.
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Table 1 “forest” objective quality evaluation indicators
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Fig.9 Fusion results of different algorithms for “boat” images
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Table 2 “forest” objective quality evaluation indicators

Evaluation

NSST-CNN-APCNN

CNN

NSST-PAPCNN  NSST

SR

NSCT-PCNN

SF
SP
QABF
VIFF
SSIM

3.8706
1.3447
0.4747
0.4485
1.3898

2.9689
1.0209
0.4647
0.4477
1.3685

3.1644
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3 “WIE” BUWFREWAIENR  Table3 “Store” objective quality evaluation indicators
Evaluation NSST-CNN-APCNN CNN NSST-PAPCNN  NSST SR NSCT-PCNN
SF 6.2093 4.1279 2.8780 5.9989  5.7597 5.5744
SP 2.4960 1.3461 2.3243 2.4099  2.3643 2.1847
QreF 0.5651 0.3712 0.5358 0.6263  0.4087 0.3477
VIFF 0.7144 0.7144 0.6510 0.7111  0.4484 0.4228
SSIM 1.0878 1.0983 1.0425 1.0983  1.0381 0.9837
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