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Control Strategies for Coplanar Autonomous Rendezvous
Based on Line-of-sight Guidance

SHEN Yuheng, HOU Mingshan, REN Xindong
(School of Automation, Northwestern Polytechnical University, Xi’an 710072, China)
Abstract ;: The control strategies based on line-of-sight (LOS) guidance for coplanar autonomous rendezvous were presen-
ted. The relative equations described in the local orbital frame were transformed into LOS frame. In the LOS frame, the
rendezvous controllers along 1LOS and perpendicularly to LOS directions were designed respectively. To meet the re-
quirements of relative positions and velocities in the rendezvous. a new adaptive controller in the LOS direction based on
zero-effort-miss (ZEM) was designed. Then, a modified proportional navigation guidance law with LLOS angle con-
straint was used to control the LOS angle in rendezvous process. The controllers can be implemented only using the rel-
ative motion information between rendezvous spacecraft and are insensitive to initial condition. Numerical simulations
for the target spacecraft both on circular and elliptical orbits were given to validate feasibility of the control strategies.
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