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Abstract: Piezoelectric actuator are commonly used in nanopositioning system. However, nonlinear and multivalue
properties, i.e. hysteresis, of piezoelectric materials, which are commonly taken in piezoelectric actuators, will decrease the
accuracy of nanopositioning systems. In order to remove the influence of hysteresis, nonlinear and multivalue properties
are viewed as the disturbance of system. Active disturbance rejection control (ADRC), a control approach which does
not depend on accurate model of hysteresis and nanopositioning system, is designed to achieve the desired control object.
Extended state observer is employed to estimate hysteresis, and then it can be compensated in real time. Nice control
performance is acquired in the numerical simulations. From the simulation results, we may see that ADRC is able to cancel
hysteresis and improve the accuracy of nanopositioning system effectively.
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(Positioning system model with hysteresis)
2.1 IR#FREME (Hysteresis nonlinearity)
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Fig. 1 Hysteresis nonlinearity of Bouc-Wen model
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3 BIPEEGIEE (Active disturbance rejec-
tion control design)
3.1 A $t P & #l B (Active disturbance rejection

control law)
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Fig. 3 Response of nanopositioning system when desired
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