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Omni-directional parallel two wheel type inverted pendulum mobile platform
using mecanum wheels and omni-wheels

W O W (AT
Seiichi MIYAKOSHI, AIST s.miyakoshi@aist.go.jp

In this paper, an inverted pendulum vehicle extended to omni-directional motion is shown.

Omni-directional motion is implemented by a drive unit which is constructed of mecanum wheels

and omni-wheels. The mechanism of the omni-directional drive unit replaces the parallel two

wheels of the inverted pendulum mobile platform, and extends it to omni-directional movement.

The control system is also extended to integrate the additional lateral motion into the parallel two

wheel inverted pendulum control with the intuitional maneuvering system. To show the ability

of operation on uneven terrain, the test drivings in a barrier-free environment are experimented.

The vehicle was able to move into an elevator, and over gentle slope; block pavement; braille

blocks; threshold sill; and grating covers.
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Table 1 The machine specification

height 1270[mm]
platform height 220[mm]
width 900[mm)]
length 400[mm)]
weight 24.6[kg]
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Fig.2 A mecanum wheel and omni-wheel (left), the
zoomed photo of a mecanum omni-wheel unit (cen-
ter) and its top and front view figure of the gimbal
suspension (right)
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Fig.3 The top view of the unit of mecanum and omni-
wheel (MOWU) and its lateral layout for an omni-
directional inverted pendulum type mobile plat-

form
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Fig.4 The top view of the quasi-equivalent structure

0

with the mecanum and omni-wheel unit with cen-
tered mecanum wheels and the whole omni-wheel
structure[5]

Fig.5 The top view of the mecanum omni-wheel unit and
the cordinates and notation of the subscripts cor-
responding to each wheel (motor)
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Fig.6 The allocation of the joystick leaning to the rota-
tional or sideways motion of the mobile platform.
The left/right leaning with forward leaning of the
joystick is allocated to the left /right rotational mo-
tion, and the left /right leaning with backward lean-
ing is allocated to the sideways motion.
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Fig.7 The joystick-like maneuver interface using a force
plate and an inclination angle (upper), and the as-
signment of the motion by the load distribution
(lower)
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