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Robust Position Control for PMLSM Using Friction Parameter Observer and
Adaptive Recurrent Fuzzy Neural Network

Seong Ik Han', Dac Yeon Rye’, Saec Han Kim', Kwon Soon Lee*

j‘r Abstract %

A recurrent adaptive model-free intelligent control with a friction estimation law is proposed to enhance the positioning
performance of the mover in PMLSM system. For the PMLSM with nonlinear friction and uncertainty, an adaptive
recurrent fuzzy neural network(ARFNN) and compensated control law in A, performance criterion are designed to
mimic a perfect control law and compensate the approximated error between ideal controller and ARFNN. Combined
with friction observer to estimate nonlinear friction parameters of the LuGre model, on-line adaptive laws of the
controller and observer are derived based on the Lyapunov stability criterion. To analyze the effectiveness our control
scheme, some simulations for the PMLSM with nonlinear friction and uncertainty were executed.
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Table 1 Parameters of the PMLSM system

Paramters Value
M, 3k
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Flate 73.2N
max 210.7TN
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Fig. 4 A schematic diagram of the proposed control system
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