r -

Springer Series in ed Manufacturing -

&
TR
R

N

n

Manufactun




Sotiris Makris

Cooperating Robots
for Flexible Manufacturing

Ontology iD

I models
o sun | Models
)
* # Resource ]

Task &
Operation
Assignments

Move Place Spotweld 1  Spot weldn

@) Springer 02315 |




Preface

This book is the derivation of my research work at the Laboratory for Manufac-
turing Systems and Automation, University of Patras in Greece. It is based on close
interaction with both industry and research colleagues. There have been many great
ideas conceived over these years of research on the topic of cooperating robots for
flexible manufacturing. This book writing is an effort to share these experiences with
a broader audience in a format that is concise enough to summarize many different
concepts but also provides adequate detail and references to allow those interested
to follow similar a direction.

This book aims to consolidate the content of discussions and experiences with
experts, practitioners and engineers in manufacturing systems. With the great variety
of manufacturing systems, we had the opportunity to study a noteworthy set of
methods and tools have been produced. The aim of the book is sharing this expe-
rience with academia and industry practitioners hoping to contribute to improving
manufacturing practice. While there is a plethora of books detailed enough to teach
principles of robotics, this book offers a unique opportunity to dive into the practical
aspects of implementing real-world complex robotic applications.

The term “Cooperating robots”™ in this book refers to robots that either coop-
erate between themselves or cooperate with people. The book investigates aspects
of cooperation towards implementing flexible manufacturing systems. Therefore,
manufacturing systems are the main driver behind the discussion on implementing
such robotic systems.

Numerous methods have been proposed to design and to operate manufacturing
systems. This book aims to introduce a novel set of methods for designing and
operating manufacturing systems consisting of cooperating robots. Many methods
are available in the literature on designing or operating robotized manufacturing
systems when the main priority is efficiency and robustness; the essential element of
these robotized manufacturing systems is the need for flexibility.

Initially, the concept of a manufacturing system will be briefly introduced,
followed by aspects of flexibility. Following the key aspects of robotic systems
will be introduced while the discussion will be streamlined towards implementing
systems of cooperating robots towards flexible manufacturing systems. Aspects of
designing such systems, such as considering material flow, logistics, processing
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