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ALGORITHM OF IR SMALL TARGETS DETECTION
BASED ON SPATIAL FILTER AND ITS APPLICATION

LUO Jun-Hui, JI Hong-Bing, LIU Jin
(School of Electronic Engineering, Xidian University, Xi’an 710071,China)

Abstract: For small targets detection in single frame infrared image, a background clutter suppression algorithm based on
an adaptive smooth filter and spatial filter was used to analyse the IR scene model. The method has good performance to de-
tect the small targets in the undulant background and has the merit with no target information loss. At the same time, the
algorithm is realized by the digital processor ADSP-TS201S with high performance and successfully applied in an all direc-
tional IRST system. The experiment shows that this method has high detection performance for the small target in single

frame at low SNR.
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Fig.1 Structure of Robinson Guard filter
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Fig.2 Function block of all-directional IRST
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Fig.4 3D chart of image I and II processed with the proposed
algorithm. (a)image 1 (b)image I
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Fig.5 3D chart of image I and II processed with Top-hat. (a)
image 1 (b)image II
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Table 1 Comparison of process obtained by two algorithms

R SNR, AW P:  SNR, Gsnr 1
1 Top-hat 58.612 18.3564  5.07
3.193 <
(5+5) AXHE 105.32 32.9847 19.69
1 593 Tophat 51654 16.1773  4.4846
(7%7) AXHE 300.73  97.0028 26,472
i 3.314 Top-hat 15.764  4.7568 1.75
(5%5) AXHHE 34.509 10.413 22.43
I saq Tohat 7386 2.2287 115
(7%7) AXHE 144.58 43.627  17.8
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DSP $iAT A% - DSP PhATHIE] (us)
B RAH 16 0.03333
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Fig. 6 The target’ s trajectories obtained SNR =1.5. (a) the
proposed algorithm. (b) Top-hat algorithm
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Tabie 3 Probabilities of detection obtained by two algo-
rithms with different SNR

5% 2.5 2.0 1.5 1.0 0.5
AXF 7% 93% 81% 16% 2%
Top - hat 2% 85% 80%  34% 0%
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