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A Likelihood Ratio Test of Stealthy Target in Sky Wave Over-the-Horizon
Radar Using Auxiliary Particle Filter

LU Jin., SU Hongtao, SHUI Penglang, ZHOU Zhonggen

(National Laboratory of Radar Signal Processing, Xidian University, Xi’an 710071, China)

Abstract: A likelihood ratio test using auxiliary particle filter (APF-LLK) is proposed to improve
the capability of detecting stealthy target in sky wave over-the-horizon radar (SKW-OTHR). The
state-space model is used to describe the SKW-OTHR system, and the detection problem in
SKW-OTHR is concluded as a problem of target detection in a nonlinear/non-Gaussian dynamic
system. Then, the output of the APF, i. e., the un-normalized weights according to the
predicted particles, is used to obtain approximation to the likelihood ratio in the nonlinear/non-
Gaussian system. A target is declared to exist and the sate estimation is outputted when the
approximated likelihood ratio exceeds a given threshold. Otherwise, no target is declared.
Simulation results and comparisons with the state of the arts show that the detection performance
of the APF-LK method are improved by about 0. 5~1 dB.
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