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In this study, a position control algorithm for an omni-directional mobile robot
based on Mecanum wheels was introduced and experimentally evaluated. Multiple
ultrasonic sensors were installed around the mobile robot to obtain position
feedback. Using the distance of the robot from the wall, the position and orientation
of the mobile robot were calculated. In accordance with the omni-directional
velocity generation mechanism, the velocity kinematics between the Mecanum
wheel and the mobile platform were determined. Based on this formulation, a
simple and intuitive position control algorithm was suggested. To evaluate the
control algorithm, a test bed composed of artificial walls was designed and
implemented. While conventional control algorithms based on normal wheels
require additional path planning for two-dimensional planar motion, the

omni-directional mobile robot using distance sensors was able to directly follow
target positions with the simple proposed position feedback algorithm.
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Fig. 1 Design of the mecanum wheel
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Fig. 2 Control system hardware of the omni-directional mobile
robot
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Table 1 Specification of the ultrasonic distance sensor

Model type #616110 (SensComp)
Distance range 0.15 ~ 6.1 m
Accuracy +/- 0.1%

Output Voltage (analog) 0 ~ 5VDC
Power requirement 8 ~ 24VDC
@ : Ultrasonic distance sensor
T —
| L y9
! ; Mobile
| ! robot
|
| [
| | iy
[ S | T
X
B3 A
d2* !,="
7

Fig. 3 Schematic diagram of sensor arrangement and measure-
ment situation
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~ Mobile robot

Fig. 4 Laboratory view for experiments
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(a) Forward motion (b) Lateral motion
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(c) Diagonal motion (d) Rotational motion

Fig. 5 Robot motion according to the direction of the wheels
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(c) Complex offset

(d) Final target position

Fig. 6 Cases for position control and final target position
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Table 2 Experimental results of 3 cases for position control

Cases Translational | Rotational | Complex
offset offset offset
X Initial position 1264.7 1097.7 1244.6
(mm) | Final position 1115.5 1114.5 11154
y Initial position 1650.0 1331.3 1624.8
(mm) | Final position 1350.8 1351.2 1350.6
I Initial position -0.2 9.8 10.1
(deg) | Final position 0.1 0.1 0.1
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Fig. 8 Position and orientation from the initial position to final
position of the complex offset case
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