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ABSTRACT

In this study, an adaptive positive-position feedback control (PPF) algorithm was developed for vi-

bration suppression of smart structures equipped with piezoceramic sensor and actuator. The PPF

control is capable of selectively increasing the damping of the target mode by tuning the filter fre-

quency of the PPF controller to the natural frequency of the target mode. However, the performance

of the PPF control can be deteriorated if the filter frequency of the PPF controller is not accurately

tuned to the natural frequency of the target structure. Hence, the natural frequencies of a smart

structure should be determined a priori to the application of the PPF control either theoretically or

experimentally. In order to solve this problem, the frequency estimation algorithm that can calculate

the major frequency of the structure was combined with the PPF control, thus realizing the adaptive

PPF control. The performance of the proposed adaptive PPF control was validated experimentally by

using a beam structure consisting of a piezoceramic sensor and an actuator. Experimental results

show that the frequency could be accurately estimated in real time, and the vibrations of the struc-

ture were effectively suppressed.
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