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Infrared dim small target detection algorithm based on generative
Markov random field and local statistic characteristic

XUE Yong-Hong', RAO Peng’, FAN Shi-Wei’, ZHANG Yin-Sheng’, ZHANG Tao’, AN Wei'
(1. College of Electronic Science and Engineering, National University of Defense Technology, Changsha 410073, China;
2. Shanghai Institute of Technical Physics, Shanghai 200083, China;

3. Beijing Institute of Tracking and Telecommunication Technology, Beijing 100094, China)

Abstract: Dim small target detection problem in infrared complex background was formulated as a binary classification
problem of background and target in the theoretical framework of Markov random field (MRF). Based on the posterior
probability model of MRF, a method using prior information of target SCR ( signal-to-clutter ratio) and local statistic
characteristic of infrared image was proposed to construct the posterior probability model of observed image. The classic
iterated conditional mode (ICM) was used to estimate the optimal labeling image. Simulation and experimental results
show that the proposed algorithm effectively reduces the false labeling probability of background, while maintaining a
high probability of correct labeling of target. In addition, for using image’ s local statistic characteristic in modeling, the
proposed algorithm also reduces the correlation between labeled results and model parameters which contributes to im-
provement on the convergence speed of estimating the optimal labeling.
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Table 1 The SCR of Various targets
Target NO. 1 2 3 4 5 6 7 8 9 10
o, 9.6 10.3 10.5 11.9 10.7 10.4 10.7 11.1 13.1 11.2
oy 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
A My 132.8 113.9 146.3 138.7 142.6 133.1 137.5 135.6 152.8 148.6
My 98.5 91.8 103.9 95.1 98.4 97.6 94.7 93.7 95.5 99.3
SCR 4.9 3.2 6.1 6.2 6.3 5.1 6.1 6.0 8.2 7.1
o, 19.4 20.0 16.6 21.9 21.8 14.5 19.9 16.9 18.9 14.2
oy 24.9 24.9 24.9 24.9 24.9 24.9 24.9 24.9 24.9 24.9
B My 158.4 147.1 129.5 152.2 197.2 104.7 137.8 98.1 124.1 144.1
My 85.0 84.8 68.7 80.6 109.6 42.6 45.4 30.8 47.6 87.1
SCR 2.9 2.5 2.4 2.9 3.5 2.5 3.7 2.7 3.1 2.3
o, 14.7 13.7 14.1 20.2 18.6 16.9 13.7 15.4 11.8 14.3
oy 30.6 30.6 30.6 30.6 30.6 30.6 30.6 30.6 30.6 30.6
C My 196.4 200.9 196.5 216.9 230.5 212.6 178.9 229.2 169.1 173.4
My 135.2 148.7 145.8 127.8 144.7 139.8 127.1 167. 125.3 124.1
SCR 2.0 1.7 1.7 2.9 2.8 2.4 1.7 2.0 1.4 1.6
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Fig. 3 Experiment results of two different algorithms. Al, B1, C1 are original background images; A2, B2, C2 are un-
processed images including targets and noises; A3, B3, C3 show target detection results by C-MRF-M; A4, B4, C4 show

target detection results by MRF-M-LSC
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