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A Programming Method for Spacecraft All-Phase Rendezvous and Docking

Based on Constraint Rules

JIANG Ping, KE Rongshuo, GAO Yuhui, ZHOU Xinting, WANG Ruiwei
(Beijing Aerospace Control Center,Beijing 100094, China)

Abstract: A programming method based on constraint rules is designed for the rendezvous and docking process in
the field of manned spaceflight. The flight program is divided into flight control events based on the correlations, and the
event constraints are decoupled from time or cycles to form a planning configuration system suitable for all phase
rendezvous and docking. Through a set of configurations, the planning generation of each normal and emergency branch
program is achieved.Compared with traditional time-series based programming methods, the designed method improves
the adaptability of the configuration and the program design efficiency, and provides reference for subsequent
rendezvous and docking program planning program design.
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Fig.1 Relative distance diagram of all-phase autonomous

rendezvous and docking
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Fig.2 Timing-based design process
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Fig.3 Processing flow of all-phase rendezvous and docking instruction rules
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Fig.4 Planning configuration for flight control events by means of all-phase autonomous rendezvous and docking
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Tab.1 Conditions of all-phase rendezvous and docking tests
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Fig.5 Planning diagram for the flight control events
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Tab.2 Results of all-phase rendezvous and docking tests
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