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Ball-and-Beam System Control Using Model Predictive Control

with Simulink and a Microcontroller Board
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Abstract

Recently, more model predictive controllers are applied to mechanical systems since the
computation is faster than in the past. This paper proposes control system design of a ball-and-beam
system using model predictive control with constraint. The ball-and-beam system is always used as a
reference to nonlinear and unstable dynamic system so that various control methods have been studied
and applied to analyze the respond. The result of controller design is applied to the ball-beam system
which is made in the laboratory. The equipment is controlled via Simulink and Arduino microcontroller

board with 10 steps of prediction horizon and 0.5 second of sampling period. The result shows that model
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predictive control method can control the ball on the position and is robust to disturbances. The constraint

design in the model predictive controller leads to lower input variance compared to PID and to operation

in allowable range.

Keywords: ball and beam; model predictive control; nonlinear system
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