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The detection of a small infrared target based on
gray prediction and chaotic PSO
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Abstract; By analyzing the characteristics of a small target and the background of an infrared image, a detection
method of an infrared small target based on gray prediction and chactic particle swarm optimization ( PSO) was pro-
posed. First, the GM(1,1) model of gray system theory was adopted to predict the infrared image background in a
time domain. The subtraction of the source image minus the predicted image gave the residual image. As a result,
the background was suppressed and the target was enhanced. Then, a two-dimensional histogram oblique segmenta-
tion method based on chaotic PSO and fuzzy maximum entropy was presented. The residual image was segmented by
this method, leading to the detection of the small target. The experimental results show that the proposed method
can significantly increase the detection probability of an infrared target to achieve long-range small target detection.
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Fig.1 Results of infrared small target detection methods
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