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Active vibration control with optimal actuator for flexible structures

GAO Weijin, WANG Liang, LIU Yongguang

(School of Automation Science and Electrical Engineering,

Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract; Flexible structures are widespreadly applied in fields of aerospace. In order to obtain the best dynamic performance of the

structures, the optimal locations of actuator and sensor become a key problem in active vibration control. The new proposed optimization criteria

based on finite element dynamic equation ensuring good controllability or observability of the structures and considering the remaining modes effect

were derived. Non-linear integer programming genetic algorithm was utilized to find the optimal positions of actuator and sensor. A cantilever plate

was simulated by using state-feedback linear quadratic regulation controller to validate the vibration suppression effects. The comparison results of

numerical simulation demonstrate the advantages of the proposed method.

Key words: flexible structures; Gramian matrix; optimization criterion; non-linear integer programming genetic algorithm; active

vibration control
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Tab.1 Parameters of the structure
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Fi 3/ mm 200
JEJE/mm 5
g/ (kg/m’) 2800
HPERL G/ GPa 70

FHIEE ¢ (i=1,2,--,5) 0.000 1

N T A3 BN S HORT A A IR Bl B, 35 T 4G



o514

w44, 5 A2l A dm U IO B ) SR RS R R 3 32 Bl - 165

FIRRT S Br i, W3k 2. MR¥E o, =27/, (i =1,
2,-++,5) RIVRTSRIBC B (1 F AR

F2 LEMETS B ERIAE
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Fig.1 Optimal locations of actuators
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