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Abstract

Development of Differential Drive Steering System for

Title Omni-Directional Mobile Robot

(800 words)

Robot technology have been applying to various fields not only industries but also medical,
welfare, agriculture field and so on. An aged society yields a problem of an elder-to-elder nursing,
moreover, this problem will be accelerated according to the increase of aged population and the
decrease of younger population in future. From this background, the development of a welfare
robot which is able to support both of the care-taker and the challenged person is expected.

The ability of the movement of the robot is directly linked to the range of the work of the robot.
Wheeled locomotion is applied as a mobile mechanism for many robots, because it is easy to
realize and more effective than the link mechanism from the view point of the efficiency. A mobile
platform which has holonomic constraint can control three degree of freedom (two-translation|
velocity, one-angular velocity) independently in arbitrary pose on the flat plane. This ability
enables a robot the move freely at tight spaces. In an omni-directional mechanism, free-roller|
mechanism which has free rollers on the around of the wheel such as omni-wheel or
mechanum-wheel is the most common mechanism due to the ease of the realization of holonomic
movement. However, these mechanisms have problems which are the low mobility capability, the
generation of the vibration and noise and slippery. On the other hand, since the active caster
mechanism has high mobility capability and vibration absorbency because a normal tire can be
used, expansion of the range of motion of the omni-directional mobile robot is expected. However,
this mechanism contains problems of the increase of motor capacity and the decrease of efficiency)|
of using motors.

In this research, against the antinomy problem between the improvement of the mobility
capability and the efficiency of the motors, the Differential Drive Steering System (DDSS) is
proposed. The DDSS is a mechanism which is applied a differential gearing mechanism consist
from spur gears to the active caster mechanism. The differential gearing mechanism is called an
energy distribution mechanism, and it can synthesize two inputs and distribute to two outputs.
Improvement of the efficiency of motors in the active caster mechanism can be realized by
applying this mechanism. This paper describes a characteristic analysis of the mechanism and a
design method. In addition, in this research, an omni-directional mobile wheelchair, an
omni-directional mobile bed and a three-wheeled platform are developed in order to verify the
effectiveness of the proposed mechanism. All of omnidirectional mobile robots developed in thig
research have a power-assist system. Power-assist can be realized by transforming input forces to
velocities. In conventional research, although the power-assist system for the omni-directionall
mobile wheelchair is developed, the applicability is not mentioned. Therefore, experiments are
conducted to verify similarities and differences of the power-assist system between the robots.
Contributions of this research are the development of the mechanism which can manage both of]
the high mobility capability and the high efficiency of motors, and the evaluation of the
effectiveness of this mechanism by developing several applications.




