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Background prediction and segmentation of infrared
small target based on anisotropy

GUO Hong-wei,ZHAO Ling-li, LI Juan,LIU Shuai
(Engineering College , Honghe University, Mengzi 661100, China)

Abstract : To improve the detection of infrared small target in the complex background ,the target signals are generally
enhanced by restraining the background. For the shortcomings of the isotropic background prediction method, a kind of
anisotropic infrared background prediction method was proposed. According to the difference of local gradient features
between the target and the background, the edge stopping function of anisotropic partial differential equation was im-
proved. Then the mean of the two least direction values was set as the prediction value of the background, and the
background gray level changed 0 ~255. Finally in order to extract the candidate target and reduce the false alarm rate
of the target,the difference image was segmented by the method of constant false alarm threshold. Experimental results
show that this method has a good background prediction,and it can effectively reduce the false alarm and improve the
detection rate of the target.
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Fig. 2 The flowchart of background prediction
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Tab. 1 The SNR situation of six frame image

e 1 2 3 4 5 6
5L | 0.73 | 0.96 | 0.85 | 0.82 | 0.91 | 0.87
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Tab.2 The E, value of different background prediction method
E, 1 2 3 4 5 6
Top-Hat 60. 899 86. 109 65.732 62. 849 64.743 94. 068
S 2E 0 184. 418 192. 079 198. 765 196. 426 199. 741 198. 251
TDLMS 58.961 65. 875 72.176 68. 656 79. 322 79. 028
RA 8.2064 9.701 13. 497 10. 593 12. 622 14. 269
&1 Sk 5.653 8. 035 10. 712 8.434 14.223 13.791
£33 BEFTOMNGTEMES, &K
Tab.3 The S, value of different background prediction method
S, 1 2 3 4 5 6
Top-Hat 0. 675 0. 692 0. 745 0.712 0.721 0.743
AR 0. 494 0.481 0.527 0.552 0.467 0.483
TDLMS 0.769 0.712 0.785 0.716 0.723 0.793
AR 0.901 0.915 0.901 0.908 0. 906 0.920
1 Sk 0.999 0.997 0.993 0. 996 0. 995 0. 998
%4 %’ 3‘?‘\ )Jﬁ”]fff GsNR {}i IZEZLF’)(

Tab. 4 The Gy value of different background

prediction method

Gsx | Top-Hat |JEZS2£UEW | TDLMS | IREGmEHT | & m 54k

Bl 4.564 3.223 5.724 7.532 8.6754
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Fig. 3 The background prediction of Top-Hat
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