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Fig.1.1 Various type of general omni-directional robot [ref. 8,
9] : (a) three wheeled omni-directional robot, (b) four

wheeled omni-directional robot
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Existing Proposed Expected effect
Wheel
Circumferential Radial Easy to control
direction
Possibility
of Computationally
High Low
Rotational inexpensive
moment
No. of
wheels
High straight
involved 2 3
moving speed
in linear
motion
Time to
target Long Short High efficiency
point

Table.1.1 Comparison expected effect of the existing and the

proposed omni-directional robot



Fig.1.4 Omni-directional robot proposed in this study

Property Specification
Size 170 x 170 x 45 [mm]
mass 500 [g]
Wheel diameter 45 [mm]
Wheel material Abrasion-resistant urethane

Table.1.2 Specification of omni-directional robot proposed

in this study
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Fig.2.3 Rig for angle between rotational direction of wheel

and heading direction of wheel
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Abstract

Omni-directional robot is a typical holonomic constraint
robot that has three degrees of freedom movement in 2D
plane. In this study, a new wheel arrangement of three
wheeled omni-directional robot was proposed to improve
linear motion speed. The proposed robot has wheels in radial
directions, whereas the existing robot has wheels in a
circumferential direction. When the robots move in a straight
line, the proposed robot can have all three wheels involved.
But the existing robot can have only two wheels involved. As
a result, the proposed robot has higher linear motion speed
than that of the existing robot. To compare linear speed in
each robot, dynamic modeling, simulation and verification
was sequentially performed. By friction experiment, dynamic
modeling of each wheel which considers friction and slip
could be carried out. Applying this result to the robot
dynamic model, linear motion speed of each robot was
simulated. Also linear motion speed of each robot was
measured by high speed motion captured device. The

measured result was matched with the simulation result, and
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the linear speed of the proposed robot was 1.5 times faster

than that of the existing robot.
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