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Precision Position Control of a Piezoelectric Actuator
Using Neural Network

Hae-Seok Kim*, Byung-Ryong Lee** Kyu-Youl Park**

ABSTRACT

A piezoelectric actuator is widely used in precision positioning applications due to its excellent positioning
resolution. However. the piezoelectric actuator lacks in repeatability because of its inherently high hysteresis
characteristic between voltage and displacement.

In this paper, a controller is proposed to compensate the hysteresis nonlinearity. The controller is composed
of a PID and a neural network part in parallel manner. The output of the PID controller is used to teach the
neural network controller by the unsupervised learning method. In addition. the PID controller stabilizes the
piezoelectric actuator in the begining of the learning process. when the neural network controller is not learned.
However. after the learning process the piezoelectric actuator is mainly controlled by the neural netwok controller.

In this paper. the excellent tracking performance of the proposed controller was verified by experiments and
was compared with the classical PID controller.
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