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Optimal Placement of Sensors/Actuatorsin Flat Plate Using Genetic Algorithm

Satoru KIZAWA and Yutaka OGASAWARA”

This paper shows an optimal placement of the actuators/sensorsin the flat plate so as to reduce the structural
vibration. The LQG controller is designed with the reduced order model of the flat plate which is obtained by
finite element method and modal analyses. The location of the actuators/sensors and the LQG control system

are simultaneously optimized by genetic algorithm to achieve an enhanced vibration control performance.
The effect of the proposed method isillustrated by numerical examples.
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3  Point FEMLAB
1 1
Plate Length : L 240x 10°°[m] 5 2
Plate Hetiht : 7.00x 107°[m] 6 7 GA
Plate Width : 4 100x 107[m]
Density : p 7.87x 10°[kg/m°] 3 1
Young™s Module : £ 207x 10°[Pa] 1 3
Poisson®s Ratio : v 0.3
2 1 3 2
No Xini. Yini. Point ] No. Xini. Yini. Point No. Xini Yilli Point ] No. Xini Yilli Point
1 ]0.1200]0.0250] 111 | 1 ]0.1700]0.0125] 155 1 Jo.1200]0.0250] 111 | 1 Jo.1700] 0.0125] 155
2 10.1200] 0.0500] 113 | 2 |0.1700] 0.0375] 157 2 Jo0.1200] 0.0500] 113 | 2 J0.1700] 0.0375]| 157
3 ]0.1200] 0.0750] 115 | 3 | 0.1700] 0.0750| 160 3 Jo.1200] 0.0750] 115 ] 3 J0.1700] 0.0750| 160
No. | Xope. Yopt. | Point] No. | Xop Yopr. | Point No. | Xeoo Yopr. | Point] No. | Xgpe Yopr. | Point
1 J0.2400]0.0250] 219 T 1 Jo.1700]0.0125] 155 1 Jo0.2400] 0.0250] 101 | 1 Jo0.0400]0.0875| 82
2 10.2400| 0.0375] 220 2 10.0400| 0.0875| 44 2 10.0900( 0.0500] 221 2 10.1300| 0.0000] 80
3 10.1200 0.0375] 112 3 ]10.1200| 0.0875] 116 3 ]10.1800] 0.0750| 108 3 10.0800(0.0875] 147
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