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Energy accumulation in infrared point target detection
CAO Qi' ,WANG De-jiang’ .ZHANG Qi', BI Du-yan'
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College, Xi’an 710038,China; 2. Changchun Institute of Optics, Fine Mechanics
and Physics, Chinese Academy of Sciences, Changchun 130033 ,China)

Abstract: To overcome the shortcomes of large energy distraction, slow detection speed and low detection
probability in target detection using the technique of energy accumulation based on traditional Dynamic Pro-
gramming Algorithm (DPA), an energy accumulation method of IR point target detection based on DPA is
proposed. The Weighted Information Entropy (WIE) attenuation factor and directional weights are imported
into the DPA recursive formula. Research results indicate that the WIE can reflect the targets” moving infor-
mation. When a target exists in the searching window, accumulated energy shows a little attenution, which
guarantees the larger energy accumulation and less energy distraction in the area of target track. Moreover,di-
rectional weights can reflect the moving direction of a target and make the energy accumulation toward the
moving direction with a large probability. An experiment is carried out for 12 frames of image sequences with
the average SNR of 2. 172 5. Results show that the accumulated energy reaches the detecting threshold in the
5th frame with the detection probability of 0. 915 by using the proposed method, while the energy reaches the
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threshold in the 9th frame with the detection probability of 0. 956 by using the traditional method. It is con-

cluded that the method is able to reduce the area of energy distraction tremendously and can increase the detec-

ting probability and speed obviously.

Key words: target detection; dynamic programming; energy accumulation; WIE attenuation factor;

directional weight
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Proposed
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DPA
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Proposed
0.993 0.999 0.999 0.999 0.999 0.999
DPA
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