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Abstract: In this paper, a backstepping terminal sliding mode control (TSMC) method based on neural network adaptive
observer is designed to promote the position tracking accuracy of permanent magnet linear synchronous motor (PMLSM).
First, the dynamics model of PMLSM is established. Then, the generalized approximation property of RBF neural network
is used to approximate the system uncertainty, and the approximated output signal is fed to the adaptive observer for tracking
target position and velocity estimation to compensate the tracking error caused by the uncertainty, and then obtain the high
accuracy tracking performance. The backstepping TSMC method also ensures that the system state converges in finite time,
which effectively develops the response speed and robustness. In addition, a new saturation function is designed to weaken
chattering, and Lyapunov theorem is used to ensure the stability of the closed-loop system. Finally, the effectiveness of the
control scheme is verified through no-load and load experiments.
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Fig. 4 Position control performance curves of step input
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