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Fig. 1 Lunar capture and far-range rendezvous
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An integrated guidance algorithm of lunar capture braking and

far-range rendezvous

WANG Gaoyang'*, HU Haixia** , XIE Yongchun'*?

(1. Beijing Institute of Control Engineering, Beijing 100190, China; 2. National Laboratory of
Space Intelligent Control, Beijing 100190, China)

Abstract : Aiming at the fact that the manned spacecraft completes the all-phase orbit descent and far-range rendezvous of the lunar
module within a fixed period with the least fuel cost during the manned mission to the moon, we study the integrated guidance of
lunar capture braking and quick orbit descent and far-distance rendezvous. Based on Lambert rendezvous method, a multi-impulse
lunar capture braking and far-range rendezvous planning model is designed by comprehensively considering capture braking and far-
range rendezvous time constraints, speed increment constraints, and terminal constraints among others. A hybrid genetic algorithm
combining genetic algorithm and simplex algorithm is used to solve the planning model. By comparing the hybrid genetic algorithm,
genetic algorithm and simplex algorithm through simulation examples, it indicates the superiority of hybrid genetic algorithm in
improving the quality of solution. Furthermore, we conduct simulations of multiple target practice and comparative analyses of
manned spacecraft and lunar module starting at any initial phase angle within a fixed time and at a fixed initial phase within different
time when achieving capture braking. These simulation results indicate the strong adaptability of the integrated guidance algorithm of

lunar capture braking and far-range rendezvous proposed in this paper.

Keywords: capture braking;far-range rendezvous;integrated guidance; hybrid genetic algorithm;optimal multi-impulse rendezvous
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