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Abstract: For the effect of hysteretic linearity of a piezoceramic actuator on nano-positioning system, a
modeling method based on Hammerstein model was proposed. The Hammerstein-based model for the
piezoceramic actuator was established and its frequency dependence was described. By using the Ham-
merstein model, the piezoceramic actuator was taken as a static hysteretic model couple with a dyamic
second-order system, and the former was described by the Preisach model and the latter was identified
by the genetic algorithm. The experimental results show that the frequency dependence of the Ham-
merstein-based model is improved after adding the second order system, correspondingly, the error is
decreased greatly. In 800 Hz, the absolute average tracking error of the Hammerstein-based model is
0.339 2 pm, which is less than that of the Preisach model in 0. 888 1 pm.
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Fig. 1 Structure of piezoelectric ceramic
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Fig. 3 Structure of Hammerstein model
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Tab.1 Result comparison of two models

Preisach model Hammerstein-based model

f/Hz  Ea, Enx  MSE  Eus Enx  MSE

0.025 0.2141 0.432 4 0.060 2 0.229 7 0.387 7 0.063 5
1 0.250 9 0.450 8 0.083 3 0.255 3 0.507 4 0.087 3
10 0.320 3 0.597 9 0.134 7 0.3055 0.603 2 0.129 1

100 0.442°9 0.909 2 0.258 2 0.253 1 0.527 2 0.002 5
200 0.4481 0.921 3 0.268 9 0.037 1 0.130 5 0.002 2
300 0.6205 1.1355 0.495 2 0.158 6 0.557 3 0.037 9
400 0.833 7 1.550 8 0.898 3 0.312 8 0.757 4 0.129 4
800  0.8831 1.631 2 1.026 3 0.332 9 0.741 8 0.141 3
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