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(System Identification for Active Vibration control)
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This paper proposes an identification method for a thin plate where multiple actuators and sensors are bonded. Since a

thin plate has small damping ratios of all modes, each mode can be identified seperately with a bandpass filter for each

modal signal. With the bandpass filter and the characteristics of the plate, the Multi-Input Multi-Output (MIMO) mode! of

the plate can be converted to several Multi-Input Single-Output (MISO) models of second order linear difference

equations of the modes. Parameters for each mode are obtained by using the Least Square method. From these MISO

models, the MIMO model is obtained in the form of the state space. Experiments were performed for an all-clamped plate

with two pairs of piezoelectric actuators and sensors. The outputs of the identified model and the experimental data match

well.

Key words: System identification, Active vibration control, Piezoelectric materials, Multi-input multi-output system
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Table | Natural frequencies and damping ratios. (The numbers denote the corresponding modes)

Natural frequency (Hz) Damping ratio (<10 )

Proposed Modal Proposed Modal

Maode method testing FEM method testing
1 68.07 68.91 68.03 2,175 3.403

2 125.16 12528 12315 1471 2,369

3 155.01 155.56 153.13 1.561 2913

4 209.20 20775 204.74 3.3 3.573

5 215.08 213.38 212.02 1.631 2197

6 287.51 284.38 283.47 2.685 4.062

(a) z(») (b) z,(n)

Fig. 5 Frequency responses of the model outputs.
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Fig. 3 Frequency responses of the inputs.
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