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Infrared image enhancement based on variational

partial differential equations
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Abstract: Infrared images typically have the problems of low-contrast and blur edges. This article in-
troduces the variation theory of partial differential equations to enhance the infrared images. By recon-
structing image gradient field distribution, detailed texture and low-contrast can be improved. The
processing of noise consists the cut of amplitude in the transform of gradient field. Based on experi-
ment results, the original image gray gradient can be increased by 2~3 times and therefore signifi-
cantly enhances the faint information and alleviates the edge effects. This approach can effectively
overcome the problem of losing similar gray scale distribution caused by the histogram class algo-
rithms. Therefore, it gives qualified image information for image recognition and tracking application.
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Fig. 1 Relationship between gradient field enhancement

coefficient and gradient value
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Fig. 2 Contrast between Infrared original image and various enhancement algorithms. (a) Original image;

(b) Histogram equalization; (¢) Platform histogram equalization; (d) The algorithm.
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Fig. 3 Contrast between infrared original image and various enhancement algorithms. (a) Original image;

(b) Histogram equalization; (¢) Platform histogram equalization; (d) The algorithm.
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