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Vibration Control of Large Space Truss Antenna and Optimization of Actuator Position

LUO Jie, XIE Lan-chuan, ZHANG Yun, MING Lu-yao, LIU Qing-lin, WEI Wei
(Southwest Technology And Engineering Research Institute, Chongqing 400039, China)

ABSTRACT: Objective To conduct active control on the vibration of large space flexible truss antenna structure and optimize
the position of actuator. Methods A linear quadratic optimal control algorithm was used to suppress the vibration of the antenna
structure. The sum of system energy and control energy was taken as the optimization performance index. The position of actu-
ator was optimized with genetic algorithm. Results The vibration of the antenna structure was well suppressed in 10 s and the
vibration amplitude was reduced by one order of magnitude when being controlled by two optimal actuators. Conclusion Ap-

propriately increasing the number of actuators and properly configuring the position of the actuator can effectively suppress the

vibration of flexible antenna structure.
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Fig.1 Finite element model of the truss antenna
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Fig.2 Position of actuator on the truss antenna
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Fig.3 Antenna vibration at x, y, z when being shocked
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Table 1 Optimized positions on truss antenna
YEghas % H AL B A A Bk RE R AR /10"

1 170 413

2 80, 82 29.4

3 70, 121, 22.0

4 50, 105, 118, 180 17.1

5 6, 88, 100, 136, 65 14.1

6 19, 77, 121, 126, 143, 182 11.6

7 6, 60, 55, 95, 118, 146, 182 10.2

8 126, 178, 60, 105, 70, 48, 143, 121 8.88

9 120, 74, 122, 140, 11, 182, 96, 158, 48 7.82
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Fig.4 Variation curve of total energy with actuator numbers

RIERALE R, 755 80, 82 SHFH i EAED)
we Xt SR EA AT IR B, 2R x, y, 2 =
77 6] B W S AN ] 5 Bz o k) B i S R 1 3 5
5, fEPUeEmIE R, S5 H R i fE DL 2L
AR, RS RIAE 10 s DI, BOR
PALRYZE 19, 123 FHATEAEShaR S ILE R 80,
82 FFA EAESh AR KK LEH 2 Ty MR ol ) 42 il 3L
RAFTXIE, A 6 FioR . AR RIS 2454 2 1)
PRt AR B T AAEAERTAY 20 s DL E4R%EH 9 s 72
A1, VTR S ORI 30% 754, IR BB 1Y
PR R

10 Y

{iH% 1 (x 1073 m)

6 8 10 12
1 8] /s
5 B AR D B R Shf s R S i Ry

Fig.5 Vibration of antenna controlled by two optimal
actuators
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Fig.6  Vibration of antenna before and after being controlled
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