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Improvement of Energy Efficiency for an Omnidirectional Mobile
Robot with Steerable Omnidirectional Wheels

AL *
M5, 482

(Jae-Bok Song and Jeong-Keun Kim)

Abstract : Since most autonomous mobile robots are powered by a battery, it is important to increase the continuous operating time
without recharging. This can be achieved by improving the energy efficiency of a mobile robot, but little research on energy
efficiency has been performed. This paper proposes two methods for improving the energy efficiency of an omnidirectional mobile
robot. One method is to realize a continuously variable transmission (CVT) by adopting the mechanism of steerable omnidirectional
wheels. The other is the proposed steering algorithm in which wheel arrangement of the mobile robot is continuously adjusted so as
to obtain the maximum energy efficiency of the motors during navigation. In addition, new omnidirectional wheels which can be
transformed to the conventional wheels depending on the driving conditions are proposed to compensate for less efficient
omnidirectional drive mode. Various tests show that motion control of the OMR-SOW works satisfactorily and the proposed steering
algorithm for CVT can provide higher energy efficiency than the algorithm using a fixed steering angle. In addition, it is shown that
the differential drive mode can give better energy efficiency than the omnidirectional drive mode.

Keywords : omnidirectional mobile robot, energy efficient drive, continuously-variable transmission
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Table 1. Experimental results for omnidirectional and differential

drive.
. Average Power Ene
Experiments ¢ current %A) W) (eJ;gy
() 30 0.385 9.246 924.6
(b) 0 0.296 7.112 7112
(©) -30 0.275 6.605 660.5
(d) -45 0.266 6.402 640.3
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