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Compounding Control of Piezoelectric Actuators Based on Inverse PI Model

JIANG Guodong'* , WANG Xiaodong'
(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Science, Changchun 130033, Chinaj;
2. University of Chinese Academy of Science, Beijing 100039, China)

Abstract: The piezoelectric actuator is often used to adjust the length of optical cavity in the cavity ring-down
spectroscopy for the trace gas analysis. In order to improve the precision of the actuator, a PI model is used to es-
tablish the hysteresis model of the actuator aiming at the hysteresis non-linearity, and the least square method and
gradient descent method are used to identify the model parameters, meanwhile, the parameters were identified re-
spectively in the rising and falling process due to the asymmetric of hysteresis. The results show that,comparing to
the least square method, the parameters identified by the gradient descent method can reflect the hysteresis better,
and the average absolute error decreased by 67. 6%. A compounding control method based on the inverse PI model is
designed and verified experimentally, and the online parameter identification is adopted to update the model parame-
ters at real-time. The results indicate that, under the sine and triangle signals, the average tracking errors of the ac-
tuator are 0. 035 pm and 0. 028 pm, and the proposed method can improve the positioning accuracy effectively.
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