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Infrared Image Enhancement Based on Local Entropy-Local Contrast and
Dual-area Histogram Equalization
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Abstract: We propose an infrared image enhancement algorithm based on an improved local contrast (LC)
significance detection algorithm and two-area histogram equalization to improve the visual effect of an
infrared image, highlight detailed information, and suppress noise. First the LC saliency detection
algorithm was combined with local entropy weighting to obtain the saliency map. Then, the saliency map
was adaptively segmented into foreground and background regions by the K-means algorithm. Finally, the
foreground sub-histogram was equalized using a local variance-weighted distribution. The background
region was enhanced using contrast-limited adaptive histogram equalization. Experimental results showed
that the subjective effect of the algorithm in this study was better than the current mainstream algorithms,
and the objective evaluation parameters, such as peak signal-to-noise ratio, structural similarity, and
entropy, were also improved.
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Fig.2 Experimental results of this algorithm and other segmentation algorithms
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Fig.3 Enhanced results of the infrared image of wild animal
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Fig.4 The enhancement result of the infrared image of the cloud plane
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Fig.5 Enhancement results of the infrared image of outdoor pedestrian
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Table 1 PSNR of different algorithms

HE BBHE CLAHE Ref.[8] Ref.[9] Proposed
Sce.1 9.7228 8.9225 20.4805 20.9330 17.7714 25.0807
Sce.2 11.2541 11.2740 19.4065 15.6301 18.5680 21.9735
Sce.3 12.8278 12.8254 20.5696 13.0591 15.7938 23.8623
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Table 2 SSIM of different algorithms

HE BBHE CLAHE Ref.[8] Ref.[9] Proposed
Sce.1 0.4045 0.4190 0.7602 0.8587 0.7805 0.8630
Sce.2 0.6476 0.6513 0.7078 0.9436 0.6909 0.8480
Sce.3 0.4534 0.4752 0.7306 0.8929 0.8205 0.8649

®3 AFEEIERE R
Table 3  Entropy of different algorithms

HE BBHE CLAHE Ref.[8] Ref.[9] Proposed
Sce.1 5.2639 5.8681 6.6979 6.0833 6.1803 6.8357
Sce.2 5.8358 6.5236 7.0052 6.5793 6.6294 7.0536
Sce.3 5.5682 6.0764 6.6801 6.2135 7.1630 6.7731

F 4 RFGEIET
Table 4 Running time of different algorithms
s

HE BBHE CLAHE Ref.[8] Ref.[9] Proposed
Sce.1 0.4194 0.4284 0.4469 13.4752 9.8649 0.7116
Sce.2 0.4937 0.5235 0.5776 97.2554 28.9544 0.7705
Sce.3 0.4234 0.4536 0.4565 37.0122 17.8668 0.7672
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