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INFRARED SMALL TARGET DETECTION BASED ON
SALIENCY AND PRINCIPLE COMPONENT ANALYSIS

HU Tun"?, ZHAO Jia-Jia', CAO Yuan', WANG Fang-Lin', YANG Jie'
(1. Institute of Image Processing and Pattern Recognition, Shanghai Jiao Tong University , Shanghai 200240, China;
2. Institute of the Second Academy, China Aerospace Science & Industry Corp,Beijing 100854, China)

Abstract : Infrared small target detection is considered as a binary classification problem between target and background.
According to the principle of point spread function ( PSF) , infrared small target training set was simulated. Principal com-
ponent analysis (PCA) was used to extract the main characteristics of target sample. Thus, the principal component space
of the target was established. Each test sample can be recognized as either target or background by its reconstruction error
in the principle subspace. In order to improve the real-time performance, an infrared small target detection algorithm based
on saliency and PCA was proposed. Salient regions probably containing targets were firstly detected by using spectral resi-
dual approach. Then target recognition was performed in the salient regions. Experimental results indicate that the proposed
algorithm is fast and effective.

Key words: infrared small target; target detection; saliency detection; point spread function (PSF) ; principal component
analysis (PCA)
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Fig.1  Infrared small images and their results after saliency
preprocessing. The first row images are source infrared images.
And the second row images are saliency detection results
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Fig.2 Some training samples simulated by PSF
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Fig.3  Recognition results using PCA in salient regions. The
first row images are recognition results and the second row ima-
ges are the 3D show of the results
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Table 1 LSBR and LSBRG of several small target detection algorithms for Fig. 1
Image LSBR LSBRG
Target M-Med M-Mean TDLMS PCA M-Med M-Mean TDLMS PCA
Figl (a) 1 2.973 3.009 -0.038 15.476 1. 653 1. 689 -1.359 14. 156
2 0. 157 -0. 460 0.981 15.910 -3.238 -3. 856 -2.414 12.515
3 3.389 1. 498 -4.252 16. 611 1.039 -0. 851 -6.602 14. 261
4 0. 821 —-1.239 -1.302 14.774 0.374 —-1.686 -1.749 14. 327
5 2.025 3.137 —0. 446 18.392 -2.422 -1.309 -4.893 13. 945
6 0.290 -0.223 -3.157 15.913 -2.117 -2.631 -5.565 13. 506
7 3.471 2.501 0.610 15. 746 -0.308 -1.278 -3.169 11.967
8 8.773 7.295 5.934 17. 652 3.929 2.451 1. 091 12. 808
9 7.423 5.589 5.272 16.616 -0. 106 -1.940 -2.256 9. 087
10 0. 868 -1.522 1. 651 16. 143 -8.841 -11.232 -8.058 6.434
Figl (b) 1 7.587 6.717 3.040 22.280 -3.315 -4.184 -17.862 11.378
Figl (¢) 1 5.344 7.495 2.726 15. 458 0. 386 2.537 -2.233 10. 500
2 9.382 7.782 7.365 13. 698 0. 170 -1.430 —-1.848 4. 486
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Table 2 Comparison of the running time using PCA and
SPCA in Matlab

Running time('s)
Image

PCA SPCA
Fig. 1 (a) 5. 4688 0. 0625
Fig. 1(b) 1.0156 0. 2656
Fig. 1(¢) 4. 5380 0. 0469
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SN BARKGEIN T3 35 (SPCA) RE/N B ARAGHIN 43 Fi ek
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