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Small Infrared Target Detection Based on
Nonsubsampled Contourlet Transform

LIU Xing-miao, WANG Shi-cheng, ZHAOQO Jing, LIU Zhi-guo, LIU Tai-yang
(The Second Artillery Engineering College, Xi’an 710025, China)

Abstract: The small infrared target detection methods used in the presence of background interference
and noises are analyzed. A small infrared target detection algorithm combining temporal domain with
spatial domain is put forward. First, the interference from background and noises is reduced by using con-
joint frame subtraction because of the slow change of background. Then, the nonsubsampled Contourlet
transform is implemented for the residual image so as to eliminate the residual background and noises
and enhance the signal-to-noise ratio of the small targets. Finally, the enhanced image is processed by
using the adaptive threshold and the small target is detected. The simulation result shows that compared
with the small infrared target detection algorithm based on wavelet transform, this method can more

precisely detect small infrared targets and has a higher detection effectiveness and a lower average false
alarm rate.

Key words: small target detection; nonsubsampled Contourlet transform; temporal domain character-
istics; infrared image
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