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The Hysteresis Model of Piezoelectric Micro-positioning Stage
Based on Threshold Optimization

WANG Zibin, CUI Yuguo, SONG Lin, FANG Fan
(The Faculty of Mechanical Engineering and Mechanics, Ningbo University, Ningbo 315211, China)

Abstract: In order to reduce the number of invalid operators of PI hysteresis model, and to improve the operation
speed of the model, the threshold optimization method is adopted to improve the PI model. When PI hysteresis mod-
el is used to fit the measured curves of an object, the slope of the measured curve can be expressed by the weight
sum of the operator at each threshold point, the smaller difference between the weight sum and the curve slope, the
higher accuracy of the PI hysteresis model. In this way, the threshold of PI hysteresis model can be optimized, and
the operator number can be reduced, when the model accuracy meets the requirements and the accuracy is same at
each threshold. According to the maximum measured lifting curve, the hysteresis model of a piezoelectric micro-po-
sitioning stage is established based on the threshold optimization method. The experimental results show that the
numbers of the model operators are only 7, and they do not contain the invalid operators; within the displacement
range of 0~15. 94 ym, the error range of the model is 0. 23~0. 40 pym, thatis 1. 4% ~2.5%. The model can better
describe the hysteresis nonlinearity of the piezoelectric micro-positioning stage.
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