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INTRODUCTION

An industrial robot is defined as “an automatically
controlled, reprogrammable multipurpose manipula-
tor programmable in three or more axes which may
be either fixed in place or mobile in use in industrial
automation applications” (Robotic Industries Asso-
ciation, 1998). The Robotic Industries Association
(RIA) definition stresses the automatic control and
reprogramming capabilities of industrial robots that
exclude the special-purpose “hard automation” devices
and equipment as well as the manually guided remote
manipulators found in constructions and dangerous
environments. In addition, the mobility is stressed to
include the Autonomously Guided Vehicles (AGVs)
used for material handling and transportation in pro-
duction lines, which are not considered in this article.

The aim of industrial automation is to replace or
assist workers in tasks that are difficult, dull, danger-
ous or, unhealthy and simultaneously to reduce the
labor cost, improve the product quality and reduce
the material waste. Robots are the main components
of the contemporary industrial automation and are
considered as the most representative mechatronic
devices. Robots can be programmed, controlled and
used locally in an independent manufacturing cell, or
integrated in (controlled by a coordinating computer).

However, their advanced capabilities could be
mostly exploited in flexible and agile manufacturing
environment, since the integration is high, operating
under commands by higher levels of control, and the
intervention of humans is minimized. Recent develop-
ments in modular and metamorphic robots enhance
the Reconfigurable Manufacturing System (RMS)
paradigm that aims at achieving cost-effective and
rapid system changes adapting to the production re-
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quirements and low lifecycle of products. (Chen, 2001;
Aspragathos, 2005; ElMaraghy, 2006).

This article is organized as follows. It continues
with the industrial robotics technology overview pre-
senting the robot components as well as their control
systems. The software for planning, control and robot
programming, as well as the design process of robotic
workcells are presented. Concluding remarks are final-
izing this article.

ROBOTS TECHNOLOGY OVERVIEW

In this section, the industrial robot technology is pre-
sented with particular attention to the software and
control. The industrial robots are highly integrated
and highly-sophisticated mechatronic machines so
their development and operation involve the synergetic
integration of mechanical, electronics, control and
software science and technology. In Figure 2 three
cycles and their mutual sections representing the areas
of synergy between the experts of the corresponding
disciplines is shown, so the robot design and applica-
tion requires a mechatronics approach, (Hewit, 1996).
The collaboration of experts from all the disciplines
is stronger in the development of low-level control
however the development of robots requires a close
collaboration from the beginning of the design process.

In the following, the main hardware and software
components of industrial robots are presented along
with therelative science and technology for the develop-
ment of them. In addition, the levels of the hierarchical
control systems enabling the industrial robot flexibility
and agility are discussed.
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Figure 1. A flexible manufacturing system for food packaging

Figure 2. Synergy of robot subsystems

Information
Subsystem

Mechanical
Subsystem

Links, joints,
transmission,
actuator, brakes.

Higher Levels of Control

Low Level Control
Internal Sensors

External Sensors,
Computers

Power Supplies, drives
Busses, Cables

Electrical/Electronics
Subsystem

6634



13 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/it-and-mechatronics-in-industrial-robotic-

workcell-design-and-operation/113124

Related Content

The Systems View of Information Systems from Professor Steven Alter

David Paradice (2008). International Journal of Information Technologies and Systems Approach (pp. 91-
98).

www.irma-international.org/article/systems-view-information-systems-professor/2541

Utilizing Information Science and Technology in Franchise Organizations

Ye-Sho Chen (2018). Encyclopedia of Information Science and Technology, Fourth Edition (pp. 4822-
4835).
www.irma-international.org/chapter/utilizing-information-science-and-technology-in-franchise-organizations/184186

Innovation of Management Accounting Practices and Techniques
Davood Askarany (2015). Encyclopedia of Information Science and Technology, Third Edition (pp. 10-19).

www.irma-international.org/chapter/innovation-of-management-accounting-practices-and-techniques/112310

Embedded Control System Design for Inverted Pendulum Type Mobile Robots Based on High-
Level Petri Nets

Gen'ichi Yasuda (2021). Encyclopedia of Information Science and Technology, Fifth Edition (pp. 42-53).
www.irma-international.org/chapter/embedded-control-system-design-for-inverted-pendulum-type-mobile-robots-based-

on-high-level-petri-nets/260174

The Information System for Bridge Networks Condition Monitoring and Prediction

Khalid Abouraand Bijan Samali (2012). International Journal of Information Technologies and Systems
Approach (pp. 1-18).

www.irma-international.org/article/information-system-bridge-networks-condition/62025



http://www.igi-global.com/chapter/it-and-mechatronics-in-industrial-robotic-workcell-design-and-operation/113124
http://www.igi-global.com/chapter/it-and-mechatronics-in-industrial-robotic-workcell-design-and-operation/113124
http://www.irma-international.org/article/systems-view-information-systems-professor/2541
http://www.irma-international.org/chapter/utilizing-information-science-and-technology-in-franchise-organizations/184186
http://www.irma-international.org/chapter/innovation-of-management-accounting-practices-and-techniques/112310
http://www.irma-international.org/chapter/embedded-control-system-design-for-inverted-pendulum-type-mobile-robots-based-on-high-level-petri-nets/260174
http://www.irma-international.org/chapter/embedded-control-system-design-for-inverted-pendulum-type-mobile-robots-based-on-high-level-petri-nets/260174
http://www.irma-international.org/article/information-system-bridge-networks-condition/62025

