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Research on Hysteretic Nonlinear Modeling of Piezoelectric
Stage Based on RBF Neural Network "
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Abstract; Aiming at the inherent rate-dependent hysteresis nonlinear characteristics of piezoelectric ceramic micro-
stages ,an improved Pl model based on the play operator is used to construct a hysteresis operator ,combined with a
radial basis function( RBF) neural network model to establish a rate-dependent model of the piezoelectric ceramic
micro-stage hysteresis characteristics. The research result shows that the maximum displacement error of the model
output is 0.399 0 pm~0.932 1 pwm, the root mean square error is 0.259 4 pm~0.565 2 pum and the relative error is
0.95% ~2.48% when the input signal frequency is in the range 10 Hz~90 Hz. It is verified that the simulation mod-
el based on PI hysteresis operator and RBF neural network can accurately and effectively describe the rate-depend-
ent dynamic hysteresis characteristics of the piezoelectric micro-stage, it has a high frequency generalization ability.
This method is easy to implement,and it has strong engineering applicability , thus it has good practical value.

Key words : piezoelectric ceramic micro-stage ;rate-dependent hysteresis ; PI mode ; hysteresis operator ; Radial Basis
Function ( RBF ) neural network
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