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Solving the Optimal Multi-impulse Rendezvous Problem

Based on the Dynamic Programming

LIU Lu-hua TANG Guo-jian YU Meng-lun
College of Aerospace and Material Engineering National Univ. of Defense Technology Changsha 410073 China

Abstract The multi-impulse rendezvous problem is a key research field of astronautics. Firstly based on the operational
research this problem was converted to a multi-phase-multi- dimension dynamic programming question. Then the multi-phase-
two-dimension dynamic programming problem was emphatically analyzed and the state transfer equations and recursion
equations of the performance function were deduced. The solution to the two-impulse and three-impulse problem and the
validating examples were given later. In the end the dynamic programming idea which uses the evolution algorithm to reduce
the dimension of the multi-dimension question was introduced.

Key words rendezvous orbit maneuver optimization dynamic programming evolution algorithm

1 n
Fig.1 Sketch map of multi-impulse rendezvous
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