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A short-wave target time difference of arrival localization method corrected by
calibration emitters

YU Jiaao'? JING Dong" XIA Dongyu' XIA Nan® YANG Yang® ZHANG Yu'
(1. Unit 93209 of PLA, Beijing 10010, China; 2. Unit 95838 of PLA, Hohhot 010020, China;
3. Dalian Polytechnic University, Dalian 116034, China)

Abstract A time difference of arrival(TDOA) localization method is proposed for short-wave target corrected by
calibration emitters. Based on the ionospheric reflection virtual height of spherical reflection model, a TDOA
localization model is established for short-wave source targets and calibration emitters on the Earth’s surface.
Considering the influence of ionospheric reflection region shared by calibration emitters and target, the distance
correlation of each ionospheric reflection point is introduced into the covariance matrix of ionospheric virtual height,
and the target localization accuracy is corrected. The feasibility of the target localization accuracy corrected by
calibration emitters is analyzed by deriving and simulating the Cramer-Rao lower bound. Further, a maximum
likelihood estimation method is proposed based on Armijo’s linear search Newton method. Effectiveness of the
proposed method is verified by simulation data, and a good localization effect is achieved.

Keywords shortwave; ionosphere virtual height; time different of arrival (TDOA); Cramer-Rao low
bound(CRLB); calibration
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