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Optimization method for high-precision multi-satellite rendezvous
using multi-round iterative correction

ZHANG Jin'?* | WANG Kemao'** , YAN Bing'?, WANG Liyao'"
(1. College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China;
2. Hunan Key Laboratory of Intelligent Planning and Simulation for Aerospace Missions, Changsha 410073, China)

Abstract: For the high-precision rendezvous trajectory optimization problem of a single chase satellite serving multiple target satellites on orbit,
a three-step serial optimization method based on the multi-round iterative correction was proposed. The rendezvous sequence and approximate
impulse solutions based on the analytical J, perturbation model were obtained by using the differential evolution algorithm, and the high-precision
solution of the first rendezvous maneuvering impulses was obtained by using the local optimization of the sequential quadratic programming
algorithm. Moreover, a multi-round iterative correction model was constructed to update the subsequent target satellites’ states and maneuvering
impulses to reduce the influence of the error diffusion between different models. Simulation results show that the proposed method can stably obtain
the high-precision maneuvering parameters with approximate least cost in a few iterations.
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Fig. 1 Sketch map of multi-satellite rendezvous scenario
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Fig.2  Three-step serial optimization method for

high precision rendezvous
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Tab.4 Optimization result of multi-satellite rendezvous of example II
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Tab.6  Convergence situation comparison of different optimization methods
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