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Internal Model Control of Piezoelectric Ceramic Actuator

Based on Least Squares Support Vector Machine *

SHANG Aipeng ,WANG Zhenyan " ,HE Yidan

(School of Electronical and Information Engineering , Taiyuan University of Science and Technology , Taiyuan Shanxi 030024, China)

Abstract ; Aiming at the influence of rate-dependent hysteresis characteristics on piezoelectric ceramic actuators,an
internal model control strategy based on least squares support vector machines is studied. Firstly, the least square
support vector machine is used to dynamically model the piezoelectric ceramic actuator,and then the system inverse
model based on the least square support vector machine is obtained. On this basis, an internal model controller is
designed to achieve precise control of piezoelectric ceramic actuators. Finally, experiments were conducted through
the constructed piezoelectric ceramic actuator experimental platform,and the verification of the model and control
method was completed. Experimental results show that when the designed internal model control scheme is used to
track single frequency or composite frequency signals within 100 Hz,the relative error of each frequency is below
10% ,which verifies the effectiveness of the control strategy.
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