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Geostationary orbit determination by short optical observation arc
of single sea-based station

SHAO Rui'?, SONG Yezhi', CHEN Yun’, TAN Longyu’,
ZHANG Shaowei’ , YE Zhao', ZENG Chunping*

(1. Shanghai Astronomical Observatory, Chinese Academy of Science, Shanghai 200030, China;
2. University of Chinese Academy of Science, Beijing 100049, China;
3. Shanghai Aerospace Control Technology Institute, Shanghai 201109, China;
4. DFH Satellite Co., Lid., Beijing 100094, China)

Abstract: In order to enhance the perception of space objects and make up for the insufficient space-time
coverage of the ground-based TT&C system, an orbit determination method by using single sea-based
optical telescope was proposed. A scene was simulated according to the actual observation situation and the
orbit of GEO satellites were determined based on the measured angle data. The result shows that the orbit
determination residual of each GEO satellite is accordant to the measurement noise of sea-based optical
equipment under the condition that the observation is short and discontinuous. The measurement residual is
basically consistent with the simulation residual compared with the simulated results, which shows that the
actual orbit determination accuracy is at the level of a few hundreds of meters. The feasibility of orbit
determination of non-cooperative GEO satellites by single sea-based station under the condition of short arc
observation was verified.
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precise orbit determination
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Fig. 1 Schematic diagram of shipborne coordinate system
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Table 1 Initial ephemeris of GEO
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Table 2 Initial position of station
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