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A Fast Algorithm for Low Earth—Orbit Dual-satellite
Passive Detection System to Detect Moving Emitters

ZHANG Yuyang

(Southwest China Institute of Electronic Technology , Chengdu 610036, China)

Abstract: A method for emitter locating and motion detecting is proposed for low earth—orbit( LEO) dual-
satellite passive detection system which is unable to locate fast moving emitters when using time difference
of arrival (TDOA) and frequency difference of arrival( FDOA). Motion detection is implemented automati-
cally using FDOA measurement and location result based on angle of arrival (AOA) measurement and
TDOA measurement with single observation of the emitter. The algorithm can efficiently detect uniformly
moving targets which move parallelly to the geodetic level even if measurement errors exist. Numerical sim-
ulation demonstrates that the correct detection probability reaches 95% when emitters move faster than
60 m/s in LEO dual-satellite passive detection system.
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Fig. 1 Fundamental of dual-satellite localization

and motion detection
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Tab. 1 Satellites data for simulation
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Fig. 2 Detection performance in typical AOA measurement error
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