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Abstract

The linear ultrasonic motor (LUSM) has much merit, such as high precision, fast control
dynamics and large driving force, etc.; however, the dynamic characteristics and the dynamic
model of the LUSM is difficult to obtain for practical applications. To tackle this problem, this
project proposed an adaptive self-structuring fuzzy neural network control (ASFNNC) system for
the LUSM driver system. The proposed ASFNNC system is composed of a neural controller and
a robust controller. The neural controller utilizes a self-structuring fuzzy neural network (SFNN)
to mimic an ideal controller, and the robust controller is designed to compensate for the
approximation error introduced by neural controller.

The SFNN can online create and cancel the fuzzy rules by using the proposed structure
learning algorithm. In the parameter learning phase, the adaptive laws are derived in the sense of
Lyapunov, so that the stability of the closed-loop system can be guaranteed. Finally, the PC-based
experimental setup has been setup. From the experimental results, the proposed ASFNNC scheme
can achieve favorable tracking performance for the LUSM driver system.

KeyWords: linear ultrasonic motor; adaptive control, neural control, structure learning,

parameter learning.
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