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Infrared image enhancement algorithm based on low frequency
redistribution and edge enhancement

DENG Chun-hua' ,ZHOU Yong’
(1. School of Software and Blockchain, Jiangxi University of Applied Science ,Nanchang 330100, China;
2. School of Computer Information Engineering, Jiangxi Normal University , Nanchang 330027, China)

Abstract: To address the shortcomings of existing infrared image enhancement algorithms such as under-enhancement,
over-enhancement and loss of small details,an infrared image enhancement algorithm based on low frequency redistri-
bution and edge enhancement is proposed. The infrared image is decomposed into low-frequency and high-frequency
images by Retinex based on improved guided filtering. In order to take full advantage of the dynamic space of pixel
level , the low-frequency image is uniformly redistributed to improve the brightness and clarity of the image;and the
proposed directional gradient operator is used to extract the edge of the high-frequency image , with which the edge of
the high-frequency image is enhanced,so as to further improve the contrast of the image. The enhanced infrared image
is obtained by the Retinex inverse transformation of the enhanced low-frequency and high-frequency images. The ex-
perimental results show that compared with some existing methods, the information entropy and Brenner index of the
enhanced image are higher,and the NIQE index is smaller,so the method is more effective in improving the contrast of
infrared image and better enhancing the texture details of the image while maintaining the naturalness of the image.
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Fig. 1 Example analysis of histogram
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Tab. 1 Example analysis of relatively uniform redistribution of pixels
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Fig. 2 Comparison of histogram before and after

relatively uniform redistribution
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Fig. 3 Multi-directional gradient operator
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Fig. 4 Enhanced images by each algorithm on scene one
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Tab. 2 Quality index values of each algorithm

for three scenes image enhancement
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