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Local Fusion Algorithm of Infrared and Visible Light Images Based on
Double-Branch Convolutional Neural Network
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Abstract: Both infrared and visible images have certain limitations, and relying on individual types of images
cannot meet the practical needs of engineering. Instead, high-quality fused images can be obtained by
introducing image fusion techniques. To better guarantee the diversity of the output information features, this
study introduces a dual-branch convolutional neural network to achieve local fusion of infrared and visible
images. Based on the dual-branch convolutional neural network, red and blue features are obtained from
infrared images and visible light images simultaneously, thereby increasing the amount of information in the
fusion image. The integer wavelet transform method is used for image compression. When the color-space
model is built, the value of the t-factor is adjusted to obtain an ideal fusion image. The experimental results
show that the edge information of the image after the fusion of this method is fully preserved, image detail
information is enhanced, and fusion effect of infrared and visible images is improved, compared with the
existing methods.
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Fig.7 A set of infrared images (left) and visible light images (right) in the experimental dataset
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Fig.8 Experimental comparison of infrared and visible light fusion images in the detail part
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Table 1 Comparison of the results of this experiment

Evaluation

dard Reference [4] Proposed Promote /% Reference [5] Proposed Promote /% Reference [6] Proposed Promote /%
standar
RMSE 4.62 3.78 +18.2% 4.96 3.78 +23.8% 4.62 3.78 +18.2%
AMSLE 1.54 0.98 +36.4% 2.01 0.98 +51.2% 241 0.98 +48.1%
Fuzzy entropy 4.69 6.23 +32.8% 5.95 6.23 +4.7% 4.59 6.23 +35.7%
Time/s 121.81 136.12 -11.7% 58.09 136.12  -134.3% 61.24 136.12  -122.3%
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Methods

Experiment

Reference Reference Reference
number Proposed

[4] [5] [6]
1 0.02 0.12 0.69 0.78
2 0.04 0.13 0.67 0.80
3 0.01 0.13 0.68 0.82
4 0.03 0.14 0.69 0.82
5 0.02 0.15 0.70 0.83
6 0.01 0.15 0.71 0.85
7 0.01 0.16 0.71 0.86
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