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Control of a Two-Wheel Balancing Robot with Unknown Center of Mass
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Abstract

This paper presents control analysis of a two-wheel balancing robot under two degree-of-freedom
motion. Especially, the study focuses on how to deal with unknown center of mass, which is usually
caused by misalignment of sensors with robot's center of mass or tilt sensor offset or simply the center of
mass has changed its location. We provide analysis for a Linear Quadratic Regulator with Integral action
(LQR+I) control which, through its structure, shows the ability to deal with these issues and possibly to
predict the angle between the sensor axis and the line that passes the center of mass. A two-wheel
skateboard-like balancing robot has been built in order to test the control concept. The test results
showed the effectiveness of the LQR+I controller for which the robot could remain in balance and return
to its original position both for case of sensor offset disturbance and also for actual shift in the robot's
center of mass.

Keywords: balancing robot, sensor offset, LQR+I control
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