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Abstract

Sliding Mode Control of Electromagnetic Levitation System
Sayyed Enayatollah Taghavi Moghaddam

A new approach using a combination of Kalman Filter (KF) and sliding mode control (SMC) is
proposed to control a magnetic levitation system with uncertainty in the system dynamics and the
output measurement system. First, the sliding mode controller is applied to the magnetic
levitation system. Chattering phenomenon, which appeared in the control law of the SMC, is
eliminated using a method according to the Boundary Layer Control. Then, the uncertainties are
modeled as Gaussian zero-mean noises and then it is shown that the SMC cannot control the
plant in the presence of the uncertainty in both magnetic levitation and output measurement
systems. Finally, the Extended Kalman Filter is used to estimate the state of the system and the
efficiency of such combined control system is verified by the simulations and the performance
parameter.

Keywords — Magnetic levitation (Maglev), Sliding Mode Control (SMC), Extended Kalman
Filter (EKF).
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' Magnetic levitation
" Mechanical levitation
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