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A Cooperative Object Transportation System Using Multiple Mobile Robots
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Abstract

A multi-robot system is defined as a group of robots working cooperatively in order to achieve a given
mission. Object transportation is one of distinct applications of the multi-robot system. In general, the object is
too large or too heavy for a single mobile robot to transport alone. To achieve this mission, this project will
design and develop a controller which can control two robots to transport a large and heavy object. To
control the robots, localization of the robots is provided by the vision system. The orientation of the robot is
given by a compass sensor. The proposed controller is centralized and is based on a behavior-based
approach consisting of a keeping-object behavior, a moving-to-goal behavior, a keeping-formation behavior.

The experimental results showed that the maximum error of both robots’ position provided by the vision
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system were 4.90 cm and 5.78 cm along x-axis and y-axis, respectively, while the compass sensor provided

the maximum angle error of 5 degrees. Both robots were then controlled to transport a long plate placed on

their top from the starting point to the target point. The results showed that they can achieve the given

mission properly.

Keywords: A multi-robot system, behavior-based controller, mobile robots, automated guided vehicle
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Figure 2 The design of object transportation by

using two mobile robots
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Figure 3 The block diagram of the cooperative object transportation system using two mobile robots
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Table 2 The results of the orientation accuracy

test
Orientation Orientation using
Error
using smart compass sensor
(degree)
phone (degree) (degree)

0 1 1
30 32 2
60 64 4
90 88 2
120 117 3
150 145 5
180 177 3
210 207 3
240 238 2
270 269 1
300 298 2
330 328 2
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