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Non-linear control of mirco/nano-transmission system
using BP neural network

LIN Chao s YU Song-song , CHENG Kai , CUI Xin-hui , LIU Gang
(The State Key Laboratory of Mechanical Transmission , Chongqing University , Chongging 400030, P. R. China)

Abstract: Dynamic characteristics of the mirco/nano-transmission system are analyzed. After simplified micro-
nano-positioning platform to be a spring-mass-damper model equivalently, its dynamic model is established using
Lagrange approach. Based on the capacitor characteristics of piezoelectric actuator (PZT), the overall-transfer-
function of the system is deduced. Because of self-training function,adaptability and nonlinear approximation of BP
neural network,the PID parameters are self-tuned online. A BPNN-PID controller is designed by combining the
advantages of simpleness,easy realization and good robustness of PID method. The BPNN-PID controller realizes
higher control accuracy and shorter steady-state residence time compared with traditional PID, and well meets the
need of high accuracy and fast response of the mirco/nano-transmission system.
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