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Robust parametric design method for autonomous rendezvous of
spacecrafts on elliptical orbit

GU Da-ke, DUAN Guang-ren

(Center for Control Theory and Guidance Technology, Harbin Institute of Technology, 150001 Harbin, China, gudake@ 163. com)

Abstract: A robust parametric design method for spacecraft autonomous rendezvous in elliptical orbit without
orbit information is developed. Lawden equation with time-varying parameters is used to describe the relative
motion of the chaser and the target. With the assumption that the time-varying parameters are unavailable, all
the variable parameters in the equation are classified and the elliptical rendezvous model with uncertainties is
given, then the eigenstructure assignment approach and the model reference theory based on the robust param-
eterized method are employed to design robust control law for autonomous rendezvous of spacecrafts on ellipti-
cal orbit. To simplify the autonomous rendezvous control system, a constant feedback controller, which stabili-
zes the system and does not vary with the time-varying, is proposed. Simulation results indicate that the pro-
posed control law can realize autonomous rendezvous in the elliptical orbit.
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