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Abstract

In this study, a nonlinear gain controller, based on radial basis function neural network (RBFNN), is
presented to manipulate a linearized magnetic levitation system (MLS). The controller was developed in
accordance with the system dynamic and equilibrium point. To control the stable levitation of the steel ball in the
air gap, the proposed controller exploited RBFNN structure with online learning to identify PID gains. Through
the RBFNN self-learning ability, the controller had optimal tuning parameters. Due to linearized system and
uncertainties of disturbance by the position feedback sensor device, the digital low pass filter was utilized in the
system and nonlinear gain feedback control was designed. To validate the proposed MLS controller, many
experiments were performed to evaluate system performance and compared with the conventional PID controller.
Experimental results demonstrate the proposed controller, positioning and tracking different frequencies of sine-
waves with amplitudes of 1 and 10 Hz, delivers high performances.
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