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Motion Analysis of Omni-directional Self-propulsive Polishing Robot

Dong Hun Shin*, Ho Joong Kim*

ABSTRACT

A self-propulsive polishing robot is proposed as a method which automates a floor polisher. The proposed
robot with two rotary brushes does not require any mechanism such as wheels to obtain driving forces. When the
robot polishes a floor with its two brushes rotating, friction forces occur between the two brushes and the floor.
These friction forces are used to move the robot. Thus, the robot can move in any direction by controlling the two
rotary brushes properly. In this paper, firstly a dynamics model of a brush is presented. It computes the friction
force between the brush and the floor. Secondly, the dynamics of the proposed robot is presented by using the
brush dynamics. Finally, the inverse dynamics is solved for the basic motions, such as the forward, backward,
leftward, rightward motions and the pure rotation. This paper will contribute to realize a self-propulsive polishing
robot as proposed above. In addition, this paper will give basic ideas to automate the concrete floor finishing
trowel, because its basic idea for motion is similar to that of the proposed robot.
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Fig. 2(a) Front view of the Polisher tilted by 6.
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Fig. 2(b) Top view of the brush and floor contact
area.
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Fig. 3 Furiya and kiyohiro's polishing robot.
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Fig. 5 The bottom surface of the brush seen
from upside
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Fig. 6 The driving force and the moment by tilting
the brush by 6 .
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Fig. 8 Driving force and moment on the robot.
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