Jagannathan Kanniah
M. Fikret Ercan
Carlos A. Acosta Calderon

'y
!\./ ’

Game Playing Robots

- = -!A CRC Press
\ Taylor & Francis Group



FPractical

Robot Design

Game Playing Robots

Jagannathan Kanmah
M. Fikretg, %:f ;
Carlos A| é

;fﬁ :{3 H

oo
>4

'1"

CRC Press is an imprint of the
Taylor & Francis Group, an informa business



MATLAB® and Simulink® are trademarks of The MathWorks, Inc. and are used with permission. The MathWorks
does not warrant the accuracy of the text or exercises in this book. This book’s use or discussion of MATLAB" and
Simulink® software or related products does not constitute endorsement or sponsorship by The MathWorks of a
particular pedagogical approach or particular use of the MATLAB" and Simulink® software.

MIX

Paper from
responsible sources
FSC

CRC Press www.fsc.org FSCO CO1 4174
Taylor & Francis Group

6000 Broken Sound Parkway N'W, Suite 300
Boca Raton, FL 33487-2742

© 2014 by Taylor & Francis Group, LLC
CRC Press is an imprint of Taylor & Francis Group, an Informa business

No claim to original U.S. Government works

Printed on acid-free paper
Version Date: 20130612

International Standard Book Number-13: 978-1-4398-1033-0 (Hardback)

This book contains information obtained from authentic and highly regarded sources. Reasonable efforts have been
made to publish reliable data and information, but the author and publisher cannot assume responsibility for the
validity of all materials or the consequences of their use. The authors and publishers have attempted to trace the
copyright holders of all material reproduced in this publication and apologize to copyright holders if permission to
publish in this form has not been obtained. If any copyright material has not been acknowledged please write and let
us know so we may rectify in any future reprint.

Except as permitted under U.S. Copyright Law, no part of this book may be reprinted, reproduced, transmitted,
or utilized in any form by any electronic, mechanical, or other means, now known or hereafter invented, includ-
ing photocopying, microfilming, and recording, or in any information storage or retrieval system, without written
permission from the publishers.

For permission to photocopy or use material electronically from this work, please access www.copyright.com
(http://www.copyright.com/) or contact the Copyright Clearance Center, Inc. (CCC), 222 Rosewood Drive, Danvers,
MA 01923, 978-750-8400. CCC is a not-for-profit organization that provides licenses and registration for a variety
of users. For organizations that have been granted a photocopy license by the CCC, a separate system of payment
has been arranged.

Trademark Notice: Product or corporate names may be trademarks or registered trademarks, and are used only for
identification and explanation without intent to infringe.

Library of Congress Cataloging-in-Publication Data

Kanniah, Jagannathan.
Practical robot design : game playing robots / Jagannathan Kanniah, M. Fikret Ercan, Carlos
A. Acosta Calderon.
pages cm
Includes bibliographical references and index.
ISBN 978-1-4398-1033-0 (hardback)
1. Robots--Design and construction. 2. Robotics. L. Title.

TJ211.K355 2013
629.8'92--dc23 2013017526

Visit the Taylor & Francis Web site at
http://www.taylorandfrancis.com

and the CRC Press Web site at
http://www.crcpress.com



P ractical

Robot Design

Game Playing Robots



TSR, FHELARPDFIEE www. ertongbook. com



Preface

Robotic games and competitions are spawned from mainstream robotics, and they
are very popular among the engineering students, robotics enthusiasts, and hobby-
ists. Over the last decade, hundreds of robotic competitions have been organized in
different parts of the world. The interest in robotic games has also reached greater
heights with the availability of many affordable parts and components that can be
acquired easily over the Internet. Game robotics is a passion and provides great fun
and learning experiences.

As in every field of engineering, progress is also inevitable for robotic games.
The complexity of the games during the last decade has increased tremendously.
Robots developed to compete in such games are becoming more and more sophisti-
cated. Consequently, this makes robotic games not only entertaining, but also a great
way of learning engineering concepts and establishing the link between theory and
practice. Needless to say, robotics is a multidisciplinary subject. It expands to vari-
ous engineering and scientific disciplines such as electrical engineering, mechanical
engineering, computing, and many more. It is even a unifying platform for different
courses taught in one discipline. For instance, electronics, microprocessors, elec-
trical machines, and control theory are all distinct fields taught in electrical engi-
neering. Each of these courses has vast course materials and research opportunities
individually. Robotics is an application platform where all these fields converge nat-
urally. However, for students and robotics fans who are designing robots for games
and competitions, such a vast sources of material can be overwhelming. Our primary
objective in this book is to provide a starting point and immediate knowledge needed
for game robotics.

There are many good journals, workshops, books, and online resources for hobby
robotics, and they provide many creative ideas. The current state of robotic games is
reasonably advanced, as the mentioned competitions are becoming more and more
complex. The knowledge and experience required for designing robots for such
games also demand good understanding of engineering concepts. Robotic applica-
tions such as soccer-playing humanoids or wall-climbing robots not only require
expertise in robot intelligence and programming, but also require designing robots
well so that they can perform their actions and motions appropriately. Therefore, in
this book, we present some of the fundamental concepts and show how they benefit
the design process. In particular, we discuss the necessary basics to make the right
choices for gears and actuators as well as modeling and low-level controlling of robot
motions in Chapters 5 through 9. We present the application of these concepts in
game robotics with some case studies in Chapter 10.

The authors of this book have been involved in robotic games and have designed
many robots together with their students and colleagues for more than a decade. The
book resulted from our earlier notes prepared for a summer course for those students
taking up robotic games as their final year project. We hope that this book will
empower undergraduate students in terms of the necessary background as well as the
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understanding of how various engineering fields are amalgamated in robotics. We
hope that students and robot enthusiasts will benefit from this book in their endeavor
to build cool robots while having fun with robotic games.

MATLAB® is a registered trademark of The MathWorks, Inc. For product informa-
tion, please contact:

The MathWorks, Inc.

3 Apple Hill Drive

Natick, MA 01760-2098 USA
Tel: 508 647 7000

Fax: 508-647-7001

E-mail: info@mathworks.com
Web: www.mathworks.com
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