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Experimental Studies of Controller Design for a Car-like
Balancing Robot with a Variable Mass
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Abstract

This paper presents controller design of a two wheeled mobile inverted pendulum robot for one man transportation
vehicle. Since the overall mass is varying with different drivers, suitable controller gains are obtained through
experimental studies. Variation of the center of gravity due to different masses also affects stable balancing control.
Thus, the desired balancing angle si required to be modified with respect to different masses. To measure masses for
different drivers, a weight scale is used and those data are used for balancing control through communication. The
gain scheduling method of using data obtained from experimental studies allows the robot to have stable balancing
performances.

Key Words : Two wheeled mobile robot, gain scheduling, balancing control
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