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Abstract: To overcome the hysteresis characteristics of a piezoelectric stack and to control the piezoe-
lectric stack more accurately, a control system for the piezoelectric stack was established and corre-
sponding algorithms such as neural network,fractional order differential and integral calculus were in-
vestigated. First, a hardware platform was set up to collect displacement data of the piezoelectric
stack and a wavelet algorithm was used to removal noise. The Radial Basis Function(RBF) neural net-
work model of piezoelectric stack was built to obtain model parameters. Then, the Jacobain informa-
tion obtained by RBF neural network model was used to set controller parameters of a fractional order

PI"D* to control the piezoelectric stack. Finally, the comparative work between RBF fractional order
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PI"D* and traditional RBF integer order PID was performed to demonstrate the effectiveness of the

proposed control methodology. The results show that the RBF model error is only 0. 22% that of

measured displacement data. The output of fractional order PI"D*control system is stable and has a

good follow to the input. It concludes that the RBF neural network fractional order PI"D* controller

has good control performance, and it is more stable and accurate to RBF integer order PID in the con-

trol process of piezoelectric stacks.
Key words:

work; fractional order PI*D*
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