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A Detection Method Based on Spectrum Characteristics of
Missile Plume Using SVDD Algorithm

KANG Hong-xia, HUANG Shu-cai, LING Qiang, WU Jian-feng, ZHONG Yu
(Air and Missile Defense College, Air Force Engineering University, Xi‘an 710051, China)

Abstract: The detection of the space-based infrared warning system usually dwells on the infrared images
processing. In the paper, a new detection method based on spectral characteristics of ballistic missile
plume using SVDD algorithm was discussed, with spectral analytical technology combined with SVDD
theory. A one-class classifier was designed under small training set conditions, with the plume infrared
spectral characteristics of eleven missile types used as training samples. The effect of detection was
compared between RBF kernel function and SSM kernel function and the value of parameter width factor
and similar critical factor were decided by cross validation experiment. Experimental results show that
SSM-Kernel can obtain satisfactory detection performance than RBF-Kernel in the infrared image with
lower Signal Noise Ration. A matching template model was employed applying central wavelength of
double radiation peak based on the supported vector sample. Experiments show the method is feasible.
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Hbs 1 Hbs2  HE53  Hbs4 Hbs5 Hbse Hbx7 Hbs8 HAx9 HE 10 His 11
WY HAR 1T 0.0062  0.6999 0.0478 0.1518 0.3559 0.6078 0.7540 0.7904 0.7687  0.6258 0.5561
WY HAR 2  0.1300  0.0002 0.7023 0.6096 0.0889 0.4079 0.5588 0.3697 0.9874  0.7713 0.5459
WY HAR 3  0.2635  0.8527  0.0029 0.0520 0.4532 0.6742 0.8453 0.3830 0.3683  0.3893 0.3460
WY HA 4 07576 0.63180 0.1313  0.0070 0.3566 0.8337 0.1239 0.2297 0.8207  0.5834 0.9745
WY HARS  0.0610 0.9995 0.7065 0.9683 0.0009 0.8881 0.0464 0.5393 0.5085  0.0160 0.6930
WY HAR 6 02304 03159 04311 04706 0.4442 0.0048 0.5339 0.0493 0.9322  0.3793 0.1473
WY HAR 7 0.8738  0.9475 0.3908 0.8552 0.7305 0.6247 0.0010 0.0308 0.2359  0.7317 0.1417
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R HFR9 02072 0.7817  0.8960 0.7734  0.6945 0.1422  0.4551 0.4446 0.0098  0.8594 0.3222
K HAR 10 09173 04759  0.5163  0.7000 0.5099 0.2461 0.3688 0.5505 0.1282  0.0072 0.5845
K HAR 11 04327 0.3040 0.2462 0.8570 0.3763 0.4547 09530 0.2387 0.7557  0.7380 0.0052
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