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Trajectory Optimization of Remote Rendezvous for Upper Stage Based on Sequential

Convex Optimization

WANG Fanghan, ZHOU Ruhao, YU Xuehao, HUANG Fei, CHEN Haipeng
(Shanghai Institute of Spaceflight Control Technology, Shanghai 201109, China)

Abstract: A trajectory optimization method of remote rendezvous for upper stage based on sequential convex
optimization is proposed for solving the problem of remote rendezvous for upper stage with free terminal time. First,
the remote rendezvous model for upper stage with free terminal time is established. The problem is transformed into a
series of iterative convex optimization problems by means of constraint relaxation and linearization. Second,
considering the characteristics of large thrust of the upper stage engine, the result of Lambert two-pulse orbit transfer is
adopted as the initial iteration value in order to reduce the iteration times. Finally, the remote rendezvous trajectory and
thrust sequence are achieved by using the primal-dual interior-point algorithm. The numerical simulation results show
that the proposed method has a fast calculation speed and real-time performance, and can provide reference for remote
rendezvous task of upper stage.
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Fig. 1 Polar coordinates for orbital transfer
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Fig. 2 Lossless convexification of control constraint
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