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Infrared and Low-Light Image Fusion Based on Tetrolet and
Cauchy Fuzzy Function
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School of Electronic Information Engineering, Changchun University of Science and Technology,
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Abstract In order to improve the problems of low contrast, lack of detailed information, and poor fusion effect of
the fusion image, a new algorithm for infrared and low light image fusion, that is, a fusion algorithm based on
Cauchy fuzzy function under Tetrolet transform, is proposed. First, the source image is decomposed into two sets
of high-frequency and low-frequency coefficients by Tetrolet transform; then, a regional energy-Cauchy fuzzy
function rule is proposed for the low-frequency coefficients and the regional Laplacian energy sum is used for high-
frequency coefficients; finally, the inverse Tetrolet transform is used to transform the new high-frequency and low
frequency coefficients into the final fusion results. Experimental results show that the proposed method has certain
advantages in improving the contrast of fused images and preserving image details.
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SD SF EN MI QAT
method
CVT  23.2092 6.9674 6.5240 1.5563 0.3742
DTCWT 23.4798 6.9169 6.5349 1.5852 0.4255
Tetrolet 26.5103 7.4255 6.5850 1.6002 0.4322
Our
35.3069 7.4845 7.0742 2.3813 0.4038
method
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Table 2 Objective evaluation indicators of second

group of images

Fusion ‘
SD SF EN MI QM
method
CVT 24.0277 6.8083 6.6177 1.3771 0.3912
DTCWT 24.8128 6.9543 6.6649 1.3886 0.4532
Tetrolet 28.1722 7.0954 6.8371 1.5063 0.4599
Our
37.6067 7.1699 7.0642 2.2931 0.4411
method
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Table 3 Objective evaluation indicators of third

group of images

Fusion )
SD SF EN MI QM
method
CVT  25.9667 7.9612 6.6189 1.5948 0.4171
DTCWT 26.7546 8.0620 6.6335 1.5475 0.4604
Tetrolet 29.7755 8.4179 6.7236 1.5739  0.4796
Our
45,1748 8.6621 7.3063 2.8159 0.4369
method
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