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Real-time adaptive inverse control based on neural
networks for piezoceramic actuator

DANG Xuan-ju
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Electronic Technology, Guilin 541004, China)

Abstract: In order to improve the actuator precision,a method for eliminating nonlinear and no-smooth
hysteresis characteristic of piezoceramic actuator was proposed. An inner product-based dynamic neu-
ral network nonlinear and no-smooth hysteresis inverse model for piezoceramic was established, in
which the feedback error learning method was used to avoid obtaining Jacobian information of piezoce-
ramic by positive model. On dSPACE system platform, a neural networks adaptive inverse control
was realized combined with a PID control. In order to satisfy the requirement of real time control, the
program was designed by a high efficiency and fast C-MEX S function. The experimental results indi-
cate that the precision of the proposed adaptive inverse control based on neural networks is 0. 13 pm
and PID control precision is 0. 32 um. It is shown that the proposed control method can remove effec-
tively the hysteresis characteristic of piezoceramic and has higher control precision.
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Fig. 1 Hysteresis characteristic
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Fig. 3 Inner product-based structure
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Fig. 4 Inverse model for piezoceramic
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Fig. 5 Structure of piezoceramic inverse model
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Fig. 7 Hardware block diagram of control system
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Fig. 9 Block diagram of control system
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Fig. 10  Simulink configuration diagram of control system
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