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Abstract
The magnetic levitation system can levitate ferromagnetic objects in the air, which can be used in

SCES|H: S FE T RBF RN LK K RLEITI R S0 Backstepping R 5 (7 L[] BB R, 2024, 13(7):
3105-3115. DOI: 10.12677/aam.2024.137296


https://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2024.137296
https://doi.org/10.12677/aam.2024.137296
https://www.hanspub.org/

jilTEs

scientific research, medical treatment, entertainment, transportation and other fields. In order to
solve the control problem of nonlinear and unstable maglev system, a mathematical model of the
maglev delay system is established, the backstepping control and the combination of RBF neural
network and Backstepping control are used to study, and the nonlinear controller is designed by
using the Lyapunov stability theory to ensure the theoretical stability of the closed-loop system.
On this basis, the adaptive law is designed by using the approximation characteristics of the Radial
basis function (RBF) neural network, and the fitting of the unknown functions in the system is stu-
died. Finally, the results of the two control methods are compared by MATLAB, and the simulation
results show that the two methods can make the system stable, and the combination of RBF neural
network and Backstepping control can achieve stability quickly and better, and the RBF neural
network has a good fitting effect on the unknown function.
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Figure 1. Electrical subsystem
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Figure 2. Mechanical subsystem
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