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Fig. 1 The unit of scissor space deployable mast
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Fig. 2 Time history of deployment speed
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Fig. 4 The position diagram of scissor space deployable mast
Fig. 3 Time history of control force
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Table 1  Comparison of the method on the deployment process

The method of The average The maximum The average The maximum
solving dynamics error of the error of the target avg | e(®) |  max|e(®) | Run time evolutional evolutional
equation target speed speed generation of GA  generation of GA
Runge-Kuttla  4.5816 x10 ™ 9.9769 x10°*  2.6300 x10™* 6.2438 x10™* 14 min5s 3.6812 16
PIL-Q2G 4.9319 x107*  9.9991 x10™* 8.1165 x107'6 2.3865 x10 ™" 18 min 1 s 3.6856 19
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OPTIMAL CONTROL ON DEPLOYMENT PROCESS OF
SPACE DEPLOYABLE MAST BASED
ON GENETIC ALGORITHM*

Liu Jianwen Ding Jieyu" Geng Guozhi
(College of Computer Science & Technology, Qingdao University, Qingdao 266071, China)

Abstract The model of multibody system dynamics for the deployment process of space deployable mast is firstly
established in this paper. The optimal control model is then developed by selecting the control force as a variable.
And the selection of the optimal control force results in the smooth and rapid deployment of the space deployable
mast. To avoid a large number of complex sensitivity calculation based on gradient-based optimization method in
the process of finding optimal control force, genetic algorithm is used to search global optimization in this paper.
Meanwhile, higher-order variational numerical integration method is employed to solve dynamics equation in the
iterative optimization process, which leads to high stability. Finally, taking the scissor space deployable mast as

an example, the genetic algorithm is utilized to control its deployment process optimally.
ple, 2 2 ploy p P y
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