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Infrared Small Target Detection Method Based on Correlation Filter
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performance.

To solve the infrared target real-time detection problems caused by low signal to noise ratio with complex
on-line detection. In training stage, a correlation filter is obtained using the training dataset produced by two-

background, an infrared small target detection method based on correlation filter is proposed. The small target

detection problem is transformed into pattern classification task, which consists of two stages: off-line training and

—_ .

dimensional Gaussian model. It has ability to distinguish target and background. In detection stage, the sub-image
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blocks of the infrared image are extracted successively and the filtering response confidence map which indicates the
OCIS codes

target location is computed. The experiments under two conditions demonstrate that the proposed method not only
120.1880; 150.0155; 330.7326; 110.2970

has better detection performance with effective reduction of the false alarm rate, but also has better real-time

measurement; machine vision; infrared small target detection; correlation filter; confidence map
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Fig. 1 Flow chart of proposed method
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Fig. 2 Database of infrared small targets. (a) Sample of a target; (b)3D mesh of a target ; (c¢) part of the database
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Fig. 3 Response images of correlation filter for target background. (a) Response of filter in background component;

(b) response of filter in target component
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Fig. 4 Detection results of infrared images. (a) Five original images; (b)detection results of proposed method;

(¢) 3D mesh of the results
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Table 1 Details of four sequences of multi-targets

Seq 1 Seq 2 Seq 3 Seq 4
Number of {rames 50 100 150 100
Number of targets 235 534 687 421
Average number of target pixels 21.4 pixel 43.5 pixel 61.3 pixel 32.7 pixel
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Fig. 5 Representative images for four groups of synthetic image. (a) Seq 1; (b) seq 2; (c) seq 3; (d) seq 4
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Table 2 Calculation speed comparison of six methods

Method Max-median Top-hat TDLMS LCM 1PI Proposed
Time /(s/frame) 2.57 0.96 1.56 5.81 25.4 0.87
2T AT 4 5 B EHRT S 40t 5 R R AR Py RS 2 /frame) P2 LSNR LU
KOF¥) LSNRG WX L2550, 4 2 B8 7 90 09 )5 4G B A5 2 LSNR 4350 8 1.84.1.28.1.68.,1.49, MR HA[
VLE R A 4 FhEEVEAH b, Br 8 LRSR S A AE R A 2% i H 7E LSNR #l LSNRG _E#)h f K, Uit
B 2R 5 0 LA 0 1 s g i R S 4 o 7 g
223 ANIRI A M RE T L

Table 3 Performance comparison of different methods

Seq 1 Seq 2 Seq 3 Seq 4
Max-median 0.81 0.59 0.88 0.79
Top-hat 0.73 0.51 0.86 0.77
TDLMS 0.67 0.39 0.79 0.70
P LCM 0.89 0.79 0.93 0.84
1PI 0.95 0.88 0.96 0.89
Proposed method 0.96 0.85 0.97 0.88
Max-median 3.37 1.73 7.06 6.36
Top-hat 3.07 1.59 6.21 5.77
Average LSNR TDLMS 2.63 1.50 6.17 4.31
LCM 6.56 3.02 7.39 5.12
IPI 8.92 4.43 9.12 8.15
Proposed method 9.06 4,12 9.31 8.52
Max-median 1.83 1.35 4.20 4.26
Top-hat 1.67 1.24 3.69 3.87
TDLMS 1.43 1.17 3.67 2.89
Average LSNRG )
LCM 3.56 2.35 4.40 3.43
1PI 4.84 3.46 5.42 5.47
Proposed method 4.92 3.22 5.54 5.71
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