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Abstract: The complex working environment of mine leads to the degradation of the infrared image. The
existing infrared image enhancement algorithm is easy to lose the scene details or causes the target edge blur

while improving the signal-to-noise ratio and contrast. In order to solve the above problems, a mine infrared
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image enhancement algorithm based on dual domain decomposition coupling improved Gaussian Laplacian
(ILoG) factor and contrast limited adaptive histogram equalization (CLAHE) (ILoG-CLAHE) is proposed. Firstly,
the dual domain decomposition model is used to decompose the mine infrared image into a detailed sub-images
containing high-frequency information and a basic sub-images containing low-frequency information. Secondly,
the CLAHE algorithm is used to improve the brightness, contrast and definition of the basic sub-images to
highlight the general features of the monitoring scene. The constructed ILoG operator is used to suppress noise
and sharpen edges of detail sub-images and eliminate gradient inversion. Thirdly, the reconstructed image with
improved image quality is obtained through the basic sub-image and detail sub-image after reconstruction
processing. Finally, a Gamma correction function of gray level redistribution is designed to adjust the brightness
of the reconstructed image. The mine infrared-enhanced image is obtained. The performance of the algorithm is
analyzed by subjective vision and objective indicators. The results show that the overall visual effect and objective
index of the mine infrared image enhanced by the mine infrared image enhancement algorithm based on dual
domain and ILoG-CLAHE have been greatly improved. The comprehensive enhancement performance and
robustness are better. Compared with the original mine infrared image and the six comparison algorithms, the
comprehensive evaluation index values of this algorithm are increased by 0.28, 0.11, 0.23, 0.38, 0.57, 0.04, and
0.10 respectively. The six algorithms include CLAHE algorithm, bilateral filtering(BF) decomposition and
CLAHE enhancement of basic sub-images (BF-CLAHE) algorithm, BF decomposition and Gamma transform
(BF-Gamma) algorithm, guided filtering and Gamma transform (GF-Gamma) algorithm, adaptive histogram
equalization(AHE) coupled Laplacian transform (AHE-LP) algorithm, and un-sharp mask(UM) based layer fusion
(LF-UM) algorithm. The brightness, clarity and contrast of images are greatly improved, and noise suppression
and edge sharpening are realized. It shows that the algorithm is suitable for the enhancement of infrared images in
the complex working environment of mine.

Key words: mine infrared image; dual domain decomposition; noise suppression; edge sharpening;
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(ILoG) and contrast limited adaptive histogram equalization (CLAHE)
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Fig. 5 Infrared image enhancement of roadway disaster scene
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Table 2 Objective evaluation indicator values of

different algorithms in experiment 2
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Table 3 Objective evaluation indicator values of

different algorithms in experiment 3
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Table 4 Comprehensive evaluation indictor values of different algorithms
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SEE2 0.49 0.63 0.42 0.33 0.13 0.64 0.60 0.65
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Fig. 6 Line chart of comprehensive evaluation

indicator of different algorithms
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Fig. 7 Relative improvement of the comprehensive evaluation

indicator value of the proposed algorithm compared to the infrared

image f'and the comparison algorithms
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