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University of Warsaw and Infobright, Poland

Xiaokang Yang
Shanghai Jiao Tong University, China



Tai-hoon Kim Jeong-Jin Kang
William I. Grosky Tughrul Arslan
Niki Pissinou (Eds.)

Computer Applications
for Bio-technology,
Multimedia,
and Ubiquitous City

International Conferences
MulGraB, BSBT and IUrC 2012
Held as Part of the Future Generation
Information Technology Conference, FGIT 2012
Gangneug, Korea, December 16-19, 2012
Proceedings

13



Volume Editors

Tai-hoon Kim
GVSA and University of Tasmania, Hobart, TAS, Australia
E-mail: taihoonn@hanmail.net

Jeong-Jin Kang
Dong Seoul University, Seongnam-si, Korea
E-mail: jjkang@du.ac.kr

William I. Grosky
University of Michigan – Dearborn, MI, USA
E-mail: wgrosky@umich.edu

Tughrul Arslan
Edinburgh University, UK
E-mail: tughrul.arslan@ee.ed.ac.uk

Niki Pissinou
Florida International University, Miami, FL, USA
E-mail: pissinou@fiu.edu

ISSN 1865-0929 e-ISSN 1865-0937
ISBN 978-3-642-35520-2 e-ISBN 978-3-642-35521-9
DOI 10.1007/978-3-642-35521-9
Springer Heidelberg Dordrecht London New York

Library of Congress Control Number: 2012953703

CR Subject Classification (1998): C.2, H.4, I.2, H.3, K.6.5, D.4.6

© Springer-Verlag Berlin Heidelberg 2012
This work is subject to copyright. All rights are reserved, whether the whole or part of the material is
concerned, specifically the rights of translation, reprinting, re-use of illustrations, recitation, broadcasting,
reproduction on microfilms or in any other way, and storage in data banks. Duplication of this publication
or parts thereof is permitted only under the provisions of the German Copyright Law of September 9, 1965,
in its current version, and permission for use must always be obtained from Springer. Violations are liable
to prosecution under the German Copyright Law.
The use of general descriptive names, registered names, trademarks, etc. in this publication does not imply,
even in the absence of a specific statement, that such names are exempt from the relevant protective laws
and regulations and therefore free for general use.

Typesetting: Camera-ready by author, data conversion by Scientific Publishing Services, Chennai, India

Printed on acid-free paper

Springer is part of Springer Science+Business Media (www.springer.com)



Foreword

Multimedia, computer graphics and broadcasting, bio-science and bio-technology,
and intelligent urban computing are areas that attract many academics and in-
dustry professionals. The goal of the MulGrab, the BSBT, and the IUrC con-
ferences is to bring together researchers from academia and industry as well as
practitioners to share ideas, problems, and solutions relating to the multifaceted
aspects of these fields.

We would like to express our gratitude to all of the authors of submitted
papers and to all attendees for their contributions and participation.

We acknowledge the great effort of all the Chairs and the members of Advi-
sory Boards and Program Committees of the above-listed events. Special thanks
go to SERSC (Science & Engineering Research Support Society) for supporting
this conference.

We are grateful in particular to the following speakers who kindly accepted
our invitation and, in this way, helped to meet the objectives of the conference:
Zita Maria Almeida do Vale, Hai Jin, Goreti Marreiros, Alfredo Cuzzocrea and
Osvaldo Gervasi.

We wish to express our special thanks to Yvette E. Gelogo for helping with
the editing of this volume.

December 2012 Chairs of MulGraB 2012
BSBT 2012
IUrC 2012



Preface

We would like to welcome you to the proceedings of the 2012 International Con-
ference on Multimedia, Computer Graphics and Broadcasting (MulGraB 2012),
the 2012 International Conference on Bio-Science and Bio-Technology (BSBT
2012), and the First International Conference on Intelligent Urban Comput-
ing (IUrC 2012), which were held during December 16–19, 2012, at the Korea
Woman Training Center, Kangwondo, Korea.

MulGraB 2012, BSBT 2012, and IUrC 2012 provided a chance for academics
and industry professionals to discuss recent progress in related areas. We expect
that the conference and its publications will be a trigger for further research and
technology improvements in this important field. We would like to acknowledge
the great effort of all the Chairs and members of the Program Committee.

We would like to express our gratitude to all of the authors of submitted
papers and to all attendees for their contributions and participation. We believe
in the need for continuing this undertaking in the future.

Once more, we would like to thank all the organizations and individuals who
supported this event and helped in the success of MulGraB 2012, BSBT 2012,
and IUrC 2012.

December 2012 Tai-hoon Kim on behalf of the Volume Editors
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Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407




