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Fig. 1 Sketch map of the flexible plate
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Table 1 The optimal positions of acceleration sensors

Number 1 2 3 4 5 6
(20,0) (20,0) (20,0) (20,0) (20,0) (20,0)
(20,10) (20,5) (20,5) (20,5) (20,5)
(20,10) (20,7) (20,6) (20,6)
(20,10) (20,9) (20,7)

(20,10) (20,9)

(20,10)
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Fig. 3 The input and output of the plate under white noise excitation
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Table 2 The identification results of natural frequencies
Mode Theoretical White noise Sine Pulse
order resultgHz identification error/% identification error/% identification error/%
resultgHz resultgHz resultgHz
1 1.524 1.528 0.2625 1.528 0.2625 1.528 0.2625
2 6.566 6.584 0.2741 6.584 0.2741 6.584 0.2741
3 9.506 9.532 0.2735 9.532 0.2735 9.532 0.2735
4 21.353 21.411 0.2716 21.411 0.2716 21.411 0.2716
5 26.372 26.444 0.2730 26.444 0.2730 26.443 0.2692
6 40.698 40.809 0.2727 40.816 0.2899 40.808 0.2703
7 41.261 41.373 0.2714 41.373 0.2714 41.373 0.2714
120 T T 0.15
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© T oo R 11 T
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= o
g g 005 I
—-0.10 t
—80 MILA
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. time/s
time/s
(a) JEHLHLJE (o) A5 Ff 132 8
(a) Voltage of PZT (b) Acceleration of the plate

Pl 4 TESKHD AR A A

Fig.4 The input and output of the plate under sine excitation
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PARAMETER IDENTIFICATION OF FLEXIBLE PLATE BASED ON THE
ACCELERATION OUTPUT Y

Xie Yong LiuPan Cai Guopirf
(Department of Engineering MechanicState Key Laboratory of Ocean Engineerin§hanghai Jiaotong UniversityShanghaR0024Q Ching)

Abstract This paper studies the parameter identification using a flexible plate as research object. An eigensystem
realization algorithm (ERA) based on the output of acceleration sensors is investigated and the optimal positions of
sensors on the plate are studied using the particle swarm optimization (PSO). Simulation results indicate that the PSO ma

effectively determine the optimal positions of sensors on the plate, and the plate parameter may be identified accuratel
using the ERA.
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