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Active Vibration Control of A Time-Varying Cantilever Beam
Using Band Pass Filters and Artificial Neural Network
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ABSTRACT

An active vibration control technique of a time-varying cantilever beam is proposed in this study.
A simple in-house coil sensor instead of expensive commercial sensors was used to measure the vi-
brational displacement of the beam. Active band pass filters and artificial neutral net works detect
the frequencies, amplitudes, and phases of the main vibration mode. The time constants of the low
pass filter representing the positive position feedback controller are updated in real-time, which gen-
erates the control voltage input to actuate the piezoelectric actuator and suppress the vibration. An
experiment was successfully performed to verify the algorithm for a cantilever beam, which funda-
mental natural frequency arbitrarily varies between 9 Hz ~ 18 Hz. The present active vibration sup-
pression technique can be applied to variety of structures which undergoes large variation of dynamic
characteristics while operating.
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Fig. 1 Block Diagram
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Fig. 3 Experiment for the vibration
suppression (f, =9.6 Hz)
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Fig. 4 Experiment for the vibration

suppression (f, =18.7 Hz)
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