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Development of Roller Wheel Mobile Robot
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Abstract

In this paper, a new mobile robot, so called a rollerbot, is presented, which has single body

and rugby-ball shaped roller wheel. A rollerbot has single point contact on ground and low energy
consumption in motion because of the reduced friction. By changing center of mass using a balancing
weight, a rollerbot is able to get steering force. The vertical position of mass center of the rollerbot in
this paper is designed to lie inside radius of the roller wheel, so that to have stable equilibrium position.
Thus, the posture and the steering control of the rollerbot can be easily done by changing the center of
mass. Kinematics of the rollerbot is derived by transformation of differential motion in this paper.
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Fig. 1. The unicycle robot using roller wheel™
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Fig. 2. Radius of roller wheel and mass center of rollerbot: (a)
Unstable equilibrium, (b) Stable equilibrium
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Fig. 3. Rollerbot coordinate system assignment
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