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Passive Orbit Measurement of Geosynchronous Satellite
Based on Four-station’s Time Difference of Arrival
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Abstract: Measuring time difference of arrival (TDOA) based on satellite’s communication signal is one of the
best and new passive orbit measurement methods. It is meaningful to analyse its orbit determination accuracy. In
this paper, the principles and system composition of passive orbit measurement with four — station’s TDOA are
introduced. A self - calibration algorithm of accurate orbit determination for the system is proposed. Orbit deter-
mination accuracy of the system is simulated by computer, and the result reveals that: when there exists no sys-
tem error, the position accuracy is 11 meters with 24 hours observation data, the position accuracy is 100 meters
after 1 week’s prediction; when there exists system error , the position accuracy is 120 meters with 24 hours ob-
servation data, the position accuracy is 200 meters after 1 week’s prediction, and the estimated system error ac-
curacy is 4 meters.
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Fig. 1 Principle figure of orbit measurement with
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Fig.2 System composition of orbit measurement with
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Fig.4 The accuracy of 1 — week prediction without system error
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Fig.6 The system — error accuracy of 100 times Monte — Carlo

orbit determination with system — error estimated
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Fig.7 The orbit accuracy of 1 — week prediction
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