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Abstract: In order to improve the orbit determination accuracy of BDS satellites and solve the problem of limited construction
of BDS ground stations, this paper proposes a solution using a LEO constellation as a space-based monitoring station. Two indica-
tors were proposed to evaluate the monitoring performance of LEO constellations: Monitoring coverage factor and Satellite Position
Dilution of Precision(SPDOP), and different configuration parameters of LEO constellations were optimized, including orbital alti-
tude, number of orbital planes, orbital inclination angle, and number of satellites. An optimal LEO constellation was designed using
the BDS-3 satellite as the monitoring object, and the monitoring capability of the LEO constellation was verified based on 30 track-
ing stations of the iGMAS system. The results show that the monitoring performance of the designed LEO constellation is superior
to that of the iGMAS system with 30 tracking stations. The LEO constellation can achieve at least 6-fold of coverage over the entire
arc of the BDS satellite with the minimum number of LEO satellites, with a good and stable geometric layout, which helps to im-
prove the orbit determination accuracy of the BDS system and provide high-quality observation data for monitoring and evaluating
the operating status and service performance of the BDS system.
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Table 1 Monitoring performance of LEO constellation with different numbers of satellite on M 15
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Table 2 Monitoring performance of LEO constellation with different numbers of satellite on G1
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Table 3 Monitoring performance of LEO constellation with different numbers of satellite on IGSO1
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Table 4 Monitoring performance of LEO constellation on M 15, G1 and IGSO1
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Table 5 Monitoring performance of iGMAS stations on M15, G1 and IGSO1
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Fig. 6 Monitoring performance of LEO constellation and iGMAS stations on M 15, G1 and IGSO1
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