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A Method of Small Target Detection in Infrared Image Based
on Non-subsampled Contourlet Transform

WU Yi-quan, LUO Zi-juan, WU Wen-yi

( School of Information Science and Technology ,Nanjing University of Aeronautics and Astonautics, Nanjing 210016)

Abstract The small target detection in infrared image is one of the crucial techniques for the precision guided weapon.
Using wavelet and contourlet multi-scale analysis to detect small targets in infrared image has certain limitations. non-
subsampled Contourlet transform ( NSCT) is a new extension to contourlet transform. It is flexible multistage and shift
invariant multidirectional. This paper presents a new small infrared target detection approach, which is based on
nonsubsampled contourlet transform. This method picks up the texture characteristic from the maps after nonsubsampled
contourlet transform, and calculates the distance between the characteristic vector and the center characteristic vector. This
can gain a correlative multi-scale distance map. The histogram of distance map is employed for the automatic selection of
threshold value. The experimental results are shown, and compared with the results based on wavelet transform in terms of
detection precision and speed . The results show that the method of small infrared target detection based on nonsubsampled
contourlet transform can precisely detect the small infrared target and it is better than the method based on wavelet
transform.
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Fig. 1  Structure chart of Contourlet transform
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Fig. 2 Structure chart of non-subsampled Contourlet transform
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Fig. 4 The small infrared target detection results based on nonsubsampled contourlet transform
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Fig. 6 The small infrared target detection results

based on direct thresholding
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