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Control of a Ball and Beam System using Switching Control Method
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Abstract - We propose a switching control scheme for the control of a ball and beam system. It was reported in [4] that a
ball and beam system is a nonlinear system which has an ill-defined relative degree. So, the traditional control approaches
have been mostly either Jacobian-based control or approximate input-output linearized control in nature. In this paper,
motivated by [7], we combine these two traditional control approaches and operate each controller via a pre-designed
switching logic so that the improved control result can be obtained without any excessive use of control input. Switching
algorithm is developed based on both analysis and actual experimental observation. We verify the effectiveness of our proposed

controller via actual experimental results.
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Table 1 Specifications of ball and beam system

Parameter Description Value
Mass of ball beam module 0.65 Kg

Calibration base length 50cem

Calibration base depth 22.5¢em
Lo Beam length 42.55¢cm
Lever arm length 12.0em

Distance between SRV02 output
T . 2.54cm
gear shaft and coupled joint

Support arm length 16.0em
T, Radius of ball 1.27em
my, Mass of ball 0.064 Kg
K, Ball position sensor sensitivity —4.25em/V
Viias Ball position sensor bias power +12V
e Ball position sensor measurement 451
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Switching condition
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