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Health Monitoring System for On-orbit Satellites Based on Beidou Short Message
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(1.State Key Laboratory of Astronautics Dynamics, Xi’an Satellite Control Center, Xi’an 710043, Shaanxi, China;
2.Research Institute of Army Aviation, Beijing 101121, China)

Abstract: In view of the situations that the number of on-orbit satellites in China is increasing rapidly, the health
status of on-orbit satellites is complicated and different, and the monitoring and control management of on-orbit satellites
is becoming increasingly difficult, a health monitoring system for on-orbit satellites based on Beidou short message is
proposed. The application status of Beidou short message is analyzed, and the forward- backward data flow for “user—
Beidou satellites—on orbit satellites” is established. Considering the capacity limitation of Beidou short message, the
telemetry, telecommand, and data transmission format is designed and optimized. Based on the one-way transmission
characteristics of Beidou short message, the reliable communication technology is discussed. In order to meet the secure
deliver distribution data requirements of constellations, the universal mask technology is studied. The Beidou-3 system
is taken as an object, and the time characteristics of the on-orbit satellite forward-backward data flow are simulated and
calculated. The results show that the health monitoring system for on-orbit satellites based on Beidou short message can
provide references for improving the scientific service and meticulous management for on-orbit satellites.
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Fig.1 Health monitoring data flow of satellites based on

Beidou short message
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Fig.3 Mask process of Beidou short message information
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Fig.4 Transmission time of forward telecommand data
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