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Infrared image enhancement based on balanced distribution of
frequency and edge optimization

WANG Rongfu®
(School of Computer, Guangdong University of Science and Technology, Dongguan 523083, China)

Abstract: Be aimed at the defects of infrared image enhancement methods and further improve the effect of infrared im-
ages, an infrared image enhancement method based on balanced distribution of frequency and edge optimization is proposed.
It computes the frequency of image pixels for each gray level, and performs exponential transformation on the frequency se-
quence to appropriately reduce the difference between low frequency and high frequency. In addition, it adjusts the frequen-
cies of certain low-frequency gray levels to avoid being merged. Finally, the pixel values of the image are mapped equally ac-
cording to the frequency, so as to improve the brightness and contrast of the infrared image. Furthermore, a directional edge
operator is proposed to extract edge images in eight directions, and then the edge of the equally mapped image is optimized to
highlight the salient features of the edge and texture. The experimental results show that for the infrared image processed by
the proposed method, its edge and texture features are clearer, the average gradient and information entropy of image quality
indicators are better than the existing methods with better enhancement performance, which are 1.96% and 0.55% higher re-
spectively. Therefore, the method in this paper can be better applied to infrared image applications.

Keywords: image enhancement; exponential transformation of frequency; equally mapping; directional edge opera-

tor; edge optimization
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