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Abstract: This paper proposes an optimal trajectory planning method for satellite formation reconfiguration using co- } RSS
evolutionary particle swarm optimization (CPSO) and Pareto optimal solution. First, the Legendre pseudospectral Ve A 36 3 25

method (LPM) is employed to transform the reconfiguration problem into a parameter optimization nonlinear
programming (NLP) problem. Next, according to the features of satellite formation and the constraints of collision
avoidance, a CPSO algorithm is used to solve the reconfiguration problem separately in a centralized way to avoid the
computational complexity of calculating the gradient information with traditional optimization methods. Then, a depth-
breadth first search (D-BFS) algorithm is used to search all the Pareto optimal solutions needed by the CPSO, with
which the entire redundant search could be avoided. Simulations show that the method could solve the reconfiguration
problem in real time, and guarantee collision avoidance during the entire reconfiguration process even when the
number of collocation points or number of satellites increases.

Keywords: formation reconfiguration collision avoidance pseudospectral method co-evolutionary particle swarm
optimization Pareto optimal solution

Received 2011-01-26;

Fund:

HxK ARFI 4 (61004072); HS i 2B 5 L TR 5 4:(20102302110031) ; R i A RHIT A 45 3 L 05 % 42
(HIT.KLOF.2010016)

Corresponding Authors: %)%  Email: magf@hit.edu.cn

About author: #E(1983- ) W, L0 . EZFF5 ) RSB AT Pulkik]. Tel: 0451-86413411-8606 E-mail:
hhb833@gmail.com™) & (1963- ) W, 1+ B WA Sl U7 AR SEEH eiiisdl. Tel: 0451-86413411-
8606 E-mail: magf@hit.edu.cn

Bl AC:

PR, BE, EF K, BT, ST MR T BEFIPareto i LR Y TS A AT E A 7575 [3]. Mis 244k, 2011, 32(11): 2073-2082.



HUANG Haibin, MA Guangfu, ZHUANG Yufei, LU Yueyong. Satellite Formation Reconfiguration Using Co-evolutionary Particle Swarm Optimization and Pareto
Optimal Solution[J]. Acta Aeronautica et Astronautica Sinica, 2011, 32(11): 2073-2082.

Copyright 2010 by fiis* 24k



