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Infrared small target detection under complex background

LUO Bei-bei', YI Xing-guo', SHEN Yue’, KONG Peng', DONG Qi-lin' ,ZHANG Wei',
LI Chen-guang', FU Qiang'
(1. Xi’an Institute of Applied Optics,Xi’an 710065, China;
2. Academy of China Ordnance Science, Beijing 10089, China)

Abstract: Small target detection in complex background is a critical technology in the infrared

warning system. Aiming at the problems that there is clutter interference in infrared image and

the target’s signal-to-noise ratio is low, this paper presents a non-linear spatial filtering detec-

tion method. Based on traditional linear spatial filter algorithm, the algorithm calculates the

gray value around the four quadrants of the potential target, and adjusts the dynamic threshold

properly. The results show that when the background contains more complex factors, the non-

linear spatial filtering method can effectively suppress the clutter to achieve the extraction of

the weak target. Compared with the results of linear filtering algorithm, this algorithm decrea-

ses the number of false alarms by 3/4, and has easy engineering realization.
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Fig. 1 Original infrared image with small object
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Fig. 2 Enlarge object
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Fig. 3 3D grey-level image of infrared scene including object
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Fig. 4 Non-linear spatial filter
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Fig. 5 Two filtering algorithm results in context of

complex clouds
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Fig. 6 Two filtering algorithm results in simple sky

background
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Fig. 7 Two filtering algorithm results in scene of

building
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