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Adaptive Multi-mode Vibration Control of Composite Beams
Using Neuro-Controller
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Seung-Man Yang*, Keun-Ho Rew™, Se-Hyun Youn™*, and In Lee

ABSTRACT

Experimental studies on the adaptive multi-mode vibration control of composite beams have been performed using
neuro-controller. Neuro-controllers require too much computational burden, which blocks wide real-time applications
of neuro-controllers. Therefore, in this paper, an adaptive notch filter is proposed to separate a vibration signal into
each modal vibration signal. Two neuro-controllers with fewer weights are connected to the corresponding modal
signals to generate proper modal control forces. The vibration controls using the adaptive notch filter and neuro-
controllers have been performed for two specimens, specimen A and B, which have different natural frequencies
because of different positions of tip masses. Significant vibration reduction has been observed in both cases. The
vibration control results show that the present neuro-controller has good adaptiveness under the system parameter
variations.
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Fig. 1 Connection of neural network mode! and neuro-controller
for single mode control.
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Fig. 2 Geometry of {90/0], composite beam with piezo ceramic
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Fig. 3 FRF for |90/0]; composite specimens with added masses.
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Fig. 4 Frequency estimation using adaptive notch filter.
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Fig. 5 Input and filtered signals of time- varying system.
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Table. I Parameters for 1st mode ncuro-controller.

NN NN
model | controller

Learning rate 0.1 0.05
Momentum coetticient 0.99 099
Initial weight value -0.3 0.3
No. of maximum repetition 6 6
No. of input layer' s neuron 5 5
No. of hidden layer’ s neuron 8 8

Table. 2 Parameters for 2nd mode neuro-controller.

NN NN
model | controller
Leaming ratc 0.1 0.05
Momentun coetlicient 0.95 0.90
Initial weight value -0.3 0.3
No. of maximum repetition 6 10
No. of input layer’ s neuron 5 5
No. of hidden layer' s neuron 8 8
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Fig. 6 Experimental setup for real-time multi-mode vibration
control using neural network.
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changes to A under persistent disturbance.
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