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A Method of Dim and Small Target Detection in Large
Field-of-View from Coarse to Fine

Tian Yilong Zhou Wei Wang Weihua Zhang Yinfu
(ATR National Laboratory, National University of Defense Technology. Changsha . Hunan 410073, China)

Abstract Infrared image of large field-of-view (FOV) has high resolution. so it is very difficult to process the image
in real time by pixel. In order to solve this problem, a method of detection from coarse to fine is put forward to detect
the small flying target in a special low-altitude background. We divide image into pieces and compute the entropy. so
that the entropy’s segmentation can be performed, complete the background classification and acquire the target
area, it' s coarse detection. Then according to top-hat filtering, the dim and small target is detected. The
experimental result shows that this method can detect the dim and small target in large FOV more efficiently and
accomplish real-time detection.
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Fig.3 (a) Original image, entropy' s matrix and the amplified image of small target's area; (b) entropy’ s matrix
segmentation image; (c¢) top-hat filtering background and the image with background suppressed after filtering;

(d) finally detected image and amplified image of the small target’s area
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Fig. 4 Image with background suppressed after pure top-hat filtering, detected result of filtering by pure morphological

method and amplified images of small target's area
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Table 1 Real-time effect of detection by three methods

Time for the 50th frame's Time for the 60th frame’s Time for the 70th frame’s
Detection method )
detection /s detection /s detection /s
Local probability method 60. 9562 63. 3247 62.8978
Pure morphology method 52.2935 56. 6652 55. 7658
Method of this paper 25. 8940 25. 9871 23. 8575
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