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Shortwave Over-the-Horizon Direct Position Determination Algorithm
Incorporating Ionospheric Prior Information
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Abstract; To address the decrease of positioning accuracy caused by ionospheric virtual height measurement errors in o-
ver-the-horizon high-frequency positioning, a direct localization algorithm incorporating prior information on ionospheric vir-
tual height was developed. Based on the direct localization model, this algorithm utilized the high-frequency single-site direc-
tion-finding technology to determine the initial grid range of a target. and combined the international reference ionosphere
model with the data from the ionosonde to obtain ionospheric virtual height prior information. By embedding this virtual
height information into the single-layer specular reflection model, a more accurate signal propagation path model was estab-
lished, effectively avoiding the localization deviation caused by variations in virtual height across different propagation paths,
and thereby achieving a high-precision positioning. Experimental results demonstrate that, compared to traditional direct lo-
calization algorithms for fixed virtual height assumptions. the proposed method reduces the positioning errors by 5~25 km in
typical scenarios, significantly improving the stability and accuracy of the over-the-horizon high-frequency positioning system.

Keywords: high-frequency positioning; direct positioning; over-the-horizon; static multi-station positioning; iono-

spheric virtual height; maximum likelihood criterion
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