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Research on an attitude and orbit coupling control
over the final approach phase of rendezvous and docking
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( 1. College of Information Engineering, Xiangtan Univesity, Xiangtan 411105, China; 2. School of Astronautics, Harbin Institute of
Technology, Harbin 150001, China)

Abstract ; To achieve the high precision requirement in the final approach phase of autonomous space rendezvous
and docking (RVD) on a relative attitude, first an analysis was made on the coupling of attitude and orbit. Next,
the high-order sliding mode (HOSM) controller was used to design the attitude and orbit control system in the final
approach phase. After that, a beeline guidance law based on the Hill equation was designed. The attitude control
strategy shown here used the HOSM controller. Lastly, with the help of Simulink software, a simulation was carried
out in terms of the linear variable structure guidance law and relative attitude control law. The results of simulation
show that the designed conirol system meets the requirements of docking.
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Fig. 1 Coupled attitude and orbit control
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Fig.3 Line speed of tracing spacecraft
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Fig.4 Quaternion of relative attitude
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