Editors
‘ Azami Zaharim

WsEAS
Kamaruzzaman Sopian
D. Subbaram Naidu
Maria Isabel Garcia-Planas

Alexander Zemliak

Manufacturing Engineering, ==
Automatic Control and Robotics

Proceedings of the 14" International Conference on
Robotics, Control and Manufacturing Technology (ROCOM '14)

Kuala Lumpur, Malaysia, April 23-25, 2014

Manufacturing Engineering, Automatic Control and Robotics

Nalaysia



§

ssﬁg

MANUFACTURING ENGINEERING,
AUTOMATIC CONTROL and ROBOTICS

Proceedings of the 14th International Conference on Robotics, Control and
Manufacturing Technology (ROCOM '14)

Kuala Lumpur, Malaysia
April 23-25, 2014

Scientific Sponsors:

University Kebangsaan Malaysia ~ Universiti Teknologi Malaysia

RecentAdvancesn ElectricalEngineeringSeries| 32

ISSN: 1790-5117
ISBN: 978-960-474-371-1


who
Typewritten Text
Recent Advances in Electrical Engineering Series  |  32


MANUFACTURING ENGINEERING,
AUTOMATIC CONTROL and ROBOTICS

Proceedings of the 14th International Conference on Robotics, Control and
Manufacturing Technology (ROCOM '14)

Kuala Lumpur, Malaysia
April 23-25, 2014

Published by WSEAS Press
WWW.WSeas.org

Copyright © 2014, by WSEAS Press

All the copyright of the present book belongs to the World Scientific and Engineering Academy and
Society Press. All rights reserved. No part of this publication may be reproduced, stored in a retrieval
system, or transmitted in any form or by any means, electronic, mechanical, photocopying, recording, or
otherwise, without the prior written permission of the Editor of World Scientific and Engineering Academy
and Society Press.

All papers of the present volume were peer reviewed by no less that two independent reviewers.
Acceptance was granted when both reviewers' recommendations were positive.

ISSN: 1790-5117
ISBN: 978-960-474-371-1



http://www.wseas.org/

MANUFACTURING ENGINEERING,
AUTOMATIC CONTROL and ROBOTICS

Proceedings of the 14th International Conference on Robotics, Control and
Manufacturing Technology (ROCOM '14)

Kuala Lumpur, Malaysia
April 23-25, 2014






Editors:

Prof. Azami Zaharim, Universiti Kebangsaan, Malaysia

Prof. Kamaruzzaman Sopian, Universiti Kebangsaan, Malaysia

Prof. D. Subbaram Naidu, Idaho State University, USA

Prof. Maria Isabel Garcia-Planas, Universitat Politecnica de Catalunya, Spain
Prof. Alexander Zemliak, Puebla Autonomous University, Mexico

Committee Members-Reviewers:

Ioana Adrian

Alejandro Fuentes-Penna
Emre Kiyak

Hime Aguiar

Tohru Kawabe

Lungu Mihai Aureliu
Daschievici Luiza

Md. Haider Ali Biswas
Nikos Loukeris

Libor Pekar

Yilun Shang

Mohamed Hussein
Hishamuddin Jamaluddin
Valery Vodovozov
Mohammad D. Al-Tahat
Tiberiu Socaciu

Roman Mihai Daniel
Ioan Constantin Dima
Kandarpa Kumar Sarma
Carlos E. Formigoni
Massimiliano Todisco
Kamyar Mehranzamir
Vishnu Pratap Singh Kirar
R Bala Murugan
Mohammad Israr

Ali Sadeghi

Luiz De Siqueira Martins-Filho
Cledson Akio Sakurai
Xiaoguang Yue

Sunil Kumar

Mojmil Cecic

Janusz Kacprzyk

Sidney Burrus

Biswa N. Datta

Mihai Putinar
Wlodzislaw Duch
Michael N. Katehakis
Dimitri Kazakos

Ronald Yager

Argyris Varonides
Alexey L Sadovski
Ryszard S. Choras

Remi Leandre
Alexander Grebennikov
Guennadi A. Kouzaev
Weilian Su

Jir1 Klima

Bimal Kumar Bose
Wasfy B. Mikhael
Pierre Borne

Yuriy S. Shmaliy
Tadeusz Kaczorek
Irwin Sandberg
Narsingh Deo

George Vachtsevanos
Panagiotis Agathoklis
Imre J. Rudas

Jiri Hrebicek

Gen Qi Xu

Brett Nener

Branimir Reljin
Humberto Varum
Ronald Tetzlaff

Peter Szolgay

Xiang Bai

Alexander Gegov

Jan Awrejcewicz
Carla Pinto
Hung-Yuan Chung
Elbrous M. Jafarov
Dimitrios A. Karras
Sorinel Oprisan

Lotfi Zadeh

Leon Chua

Michio Sugeno
Dimitri Bertsekas
Demetri Terzopoulos
Georgios B. Giannakis
Brian Barsky
Aggelos Katsaggelos
Leonid Kazovsky
Anastassios Venetsanopoulos
Steven Collicott
Nikolaos G. Bourbakis
Michael Sebek
Hashem Akbari

Lei Xu

M. Pelikan

Patrick Wang

Sunil Das

Panos Pardalos
Nikolaos D. Katopodes






Preface

This year the 14th International Conference on Robotics, Control and Manufacturing Technology
(ROCOM '14) was held in Kuala Lumpur, Malaysia, April 23-25, 2014. The conference
provided a platform to discuss robotics materials, human-robot interfaces, distributed robotics
systems, nanotechnologies in robotics, man-machine systems, intelligent control, cybernetics,
fault tolerance, unmanned vehicles, industrial control etc. with participants from all over the
world, both from academia and from industry.

Its success is reflected in the papers received, with participants coming from several countries,
allowing a real multinational multicultural exchange of experiences and ideas.

The accepted papers of this conference are published in this Book that will be sent to
international indexes. They will be also available in the E-Library of the WSEAS. Extended
versions of the best papers will be promoted to many Journals for further evaluation.

Conferences such as this can only succeed as a team effort, so the Editors want to thank the
International Scientific Committee and the Reviewers for their excellent work in reviewing the

papers as well as their invaluable input and advice.

The Editors
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