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Development of a Small Autonomous Mobile Manipulator for Pick and Place
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This paper newly develops a small autonomous mobile manipulator that consists of a three-
joint manipulator and four-wheeled omni-directional drive mechanisms. The manipulator enables
to position control on the three dimensional space, and the mobile platform can move remaining
its orientation straight and diagonal towards traveling direction, which can be realized by two-
wheel drive or four-wheel drive. In this paper, we propose a simple and novel traveling control
method so that the mobile robot is able to travel in a straight line on flat ground. This control
strategy is based on the integral computation of a gyro sensor to modify the orientation of the
robot during the traveling. In addition, we achieve that the mobile robot can climb on a slope of
20° inclined angle by changing the speed distribution between the four wheels. Finally, this paper
concludes that the small autonomous mobile robot embedded with a three-joint manipulator can

travel stably on irregular terrains.
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Fig.3 A schematic view of the robot indicates normal
climbing and controlled climbing by using gyro sen-
sor.
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Fig.1 An omni-directional four-wheel mobile platform developed in this paper.
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Fig.2 It shows several snapshots of the experiment of straight driving and its course.
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Fig.4 Experimetal result of straight driving.
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Table 1 Robot parts list and specifications
| parts | product | manufacturer |
RX62N (96MHz)
RE-max24 (6.5W)

Micro controller Renesas

DC motor

Maxon motor

motor driver TB6612 (3.2A pk.) Toshiba
Omni wheel TD-48 Tosa Denshi
Gyro sensor LSM9DSO0 (1IC) ST micro
Accel. sensor KXR94-2050 Kionix
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Fig.5 Drift compensation of angular velocity measured
from a gyro sensor.
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Fig.7 Experimental results of climbing control.
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Fig.8 It shows a climbing process of the robot, in which
the initial duty ratio and the increase algorithm of
speed are decided as 60 % and 10 %, respectively.
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Fig.6 Experimental results of the robot orientation in climbing, which is obtained under constant velocity command

by PWM pulse.
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Fig.9 It shows a climbing process of the robot, in which
the initial duty ratio and the increase algorithm of
speed are decided as 80 % and 15 %, respectively.
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