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A Direct Position Determination Method for Over-the-Horizon
Target on Known Radiation Source Waveforms

YU Wan-ting, YU Hong-yi, DU Jian-ping, WANG Ding
(PLA Information Engineering University , Zhengzhou , Henan 450002 , China)

Abstract; Direct Position Determination ( DPD) algorithms usually focus on line-of-sight target. Aiming at the prob-
lems that traditional radio positioning technology is suboptimal ,especially in the over-the-horizon target localization, this pa-
per proposes an Over-the-horizon Direct Positioning Determination ( ODPD) method with known radiation source wave-
forms. Based on the ionospheric electron density parameter,the cost function just about the target position is directly derived
from the signal data domain through the Maximum Likelihood (ML) criterion. Furthermore, this paper deduces the positio-
ning error covariance matrix considering the measurement error of the ionospheric virtual height. Experiments show that
compared with the existing algorithms,the ODPD method can significantly improve the positioning accuracy of the over-the-
horizon target at low SNR. The ODPD positioning performance is closer to the Cramér-Rao low bound ( CRLB). When the
standard deviation of the ionospheric virtual high error is 20km , the positioning error caused can be controlled within the
range of 10km.

Key words: passive location; over-the-horizon; direct position determination; maximum likelihood criterion; iono-
sphere virtual height; Cramér-Rao low bound (CRLB)
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