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Preliminary Research for Omni-Directional Vehicle with Ball Wheels

Kenichi IIDA and Yoshihiro HAYAMI

In this paper, we investigated an Omni-Directional Vehicle (ODV) with ball wheels. In the narrow place

such as the interior of room, the ODV is advanced type of movement as against the standard vehicle. However

the ODV need using the special wheel or special arranging wheels. The ODV proposed this research has two

ball wheels, and two motors that arranged on the X-Y Axis are made to rotate a ball wheel by point contact. It

is difficult to control the ODV, because the transfer characteristic of each motor is nonlinear. We proposed

ODV system using fuzzy control. Furthermore we performed experiments with the posture control using trial

ODV. The experimental results show the effectiveness of the proposed method.
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F1 o HER
Length 300 [mm]
Width 300 [mm]
Height 140 [mm]
Diameter of ball 100 [mm]
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(a) motor 1
Ne-e NB NS Z0 PS PB
NB 0 0 0 0.23 0.38
NS 0 0 0 0.2 0.35
Z0 0 0 0 0.17 0.32
PS 0 0 0 0.14 0.29
PB 0 0 0 0.11 0.26
(b)motor 2
Ae-e NB NS Z0O PS PB
NB 0.5 0.45 0.4 -0.25 -0.3
NS 0.45 0.4 0.35 -0.3 -0.35
Z0 0.4 0.35 0 -0.35 -0.4
PS 0.35 0.3 -035 | -04 | -045
PB 0.3 0.25 -04 | -045 | -0.5
(c)motor 3
Ne-e NB NS Z0 PS PB

NB 0.38 | 0.23

NS 0.35 0.2

Z0 0.32 0.17

PS 0.29 0.14
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PB 0.26 0.11
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(d)motor 4

Ae-e| NB NS Z0 PS PB

NB -05 | -045 | -04 0.25 0.3
NS | -045 | -04 | -0.35 0.3 0.35
Z0 -04 | -0.35 0 0.35 0.4

PS -0.35 | -0.3 0.35 0.4 0.45
PB -03 | -0.25 0.4 0.45 0.5
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F4 V=T —TN
(a) motor 1, motord
Ae-e NB NS 70 PS PB
NB 0 0 0 0 0
NS -0.0026 | -0.0026 | -0.0005 | 0.00025 0
Z0 -0.2254 | -0.1681 | -0.0378 | 0.01575 0
PS -0.0175 | -0.0144 | -0.0029 | 0.00036 0
PB -0.0021 | -0.0082 | -0.0013 | 6E-06 0
(b) motor 2, motor 3
Ae-e NB NS Z0 PS PB
NB 0 0 0 0 0
NS | 0.00263 | 0.00261 | 0.00053 | -0.0003 0
Z0 0.22541 | 0.16812 | 0.03775 | -0.0157 0
PS 0.01752 | 0.01438 | 0.00289 | -0.0004 0
PB 0.0021 | 0.00823 | 0.00129 | -6E-06 0
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