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Design of Beidou-3 Satellite Avionics System

JIA Weisong, ZENG Lianlian, LI Luming, YAN Hongcheng, PANG Bo. CHEN Meishan. GUO Ying

(Beijing Institute of Spacecraft System Engineering. Beijing 100094, China)

Abstract. As the center of networking and intelligent information processing in orbit, based on the
principles of networking, extensibility, and high reliability, the Beidou-3 satellite avionics system
adopts the hierarchical distributed network architecture , realizes the unification and sharing of
complex information within the constellation. By developing standard link protocols based on CCS-
DS, and building the hierarchical network topology of space subnet and the subnet in the satellite,
communications networking is implemented; based on interface standardization, flexible extension
of software and hardware modules is implemented; based on hierarchical fault diagnosis and recov-
ery, fault tolerance of function and channel, reliable reconstruction and maintenance, and autono-
mous health and task management technology. service continuity is guaranteed. Practice shows
that avionics system of Beidou satellite strongly supports the batched development, and the long-
term and reliable intelligent autonomous operation. It provides reference for the design of
electronic information system for large and complex spacecraft constellation in the future.
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Fig. 1 Centralized avionics system architecture
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Fig. 2 Distributed avionics system architecture

based on compound topology
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Fig. 3 Communication protocol stack of Beidou-3

satellite avionics system
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Fig. 4 Beidou-3 satellite avionics system space

subnet and intra-satellite subnet
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Fig. 5 Modularization of avionics system software
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