
Lecture Notes in Computer Science 9159

Commenced Publication in 1973
Founding and Former Series Editors:
Gerhard Goos, Juris Hartmanis, and Jan van Leeuwen

Editorial Board

David Hutchison
Lancaster University, Lancaster, UK

Takeo Kanade
Carnegie Mellon University, Pittsburgh, PA, USA

Josef Kittler
University of Surrey, Guildford, UK

Jon M. Kleinberg
Cornell University, Ithaca, NY, USA

Friedemann Mattern
ETH Zurich, Zürich, Switzerland

John C. Mitchell
Stanford University, Stanford, CA, USA

Moni Naor
Weizmann Institute of Science, Rehovot, Israel

C. Pandu Rangan
Indian Institute of Technology, Madras, India

Bernhard Steffen
TU Dortmund University, Dortmund, Germany

Demetri Terzopoulos
University of California, Los Angeles, CA, USA

Doug Tygar
University of California, Berkeley, CA, USA

Gerhard Weikum
Max Planck Institute for Informatics, Saarbrücken, Germany

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by SZTE Publicatio Repozitórium - SZTE - Repository of...

https://core.ac.uk/display/80767745?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


More information about this series at http://www.springer.com/series/7407

http://www.springer.com/series/7407


Osvaldo Gervasi • Beniamino Murgante
Sanjay Misra • Marina L. Gavrilova
Ana Maria Alves Coutinho Rocha • Carmelo Torre
David Taniar • Bernady O. Apduhan (Eds.)

Computational Science
and Its Applications –
ICCSA 2015
15th International Conference
Banff, AB, Canada, June 22–25, 2015
Proceedings, Part V

123



Editors
Osvaldo Gervasi
University of Perugia
Perugia
Italy

Beniamino Murgante
University of Basilicata
Potenza
Italy

Sanjay Misra
Covenant University
Canaanland
Nigeria

Marina L. Gavrilova
University of Calgary
Calgary, AB
Canada

Ana Maria Alves Coutinho Rocha
University of Minho
Braga
Portugal

Carmelo Torre
Polytechnic University
Bari
Italy

David Taniar
Monash University
Clayton, VIC
Australia

Bernady O. Apduhan
Kyushu Sangyo University
Fukuoka
Japan

ISSN 0302-9743 ISSN 1611-3349 (electronic)
Lecture Notes in Computer Science
ISBN 978-3-319-21412-2 ISBN 978-3-319-21413-9 (eBook)
DOI 10.1007/978-3-319-21413-9

Library of Congress Control Number: 2015943360

LNCS Sublibrary: SL1 – Theoretical Computer Science and General Issues

Springer Cham Heidelberg New York Dordrecht London
© Springer International Publishing Switzerland 2015
This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of the
material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation,
broadcasting, reproduction on microfilms or in any other physical way, and transmission or information
storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology now
known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, 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.
The publisher, the authors and the editors are safe to assume that the advice and information in this book are
believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the editors
give a warranty, express or implied, with respect to the material contained herein or for any errors or
omissions that may have been made.

Printed on acid-free paper

Springer International Publishing AG Switzerland is part of Springer Science+Business Media
(www.springer.com)



Preface

The year 2015 is a memorable year for the International Conference on Computational
Science and Its Applications. In 2003, the First International Conference on Compu-
tational Science and Its Applications (chaired by C.J.K. Tan and M. Gavrilova) took
place in Montreal, Canada (2003), and the following year it was hosted by A. Laganà
and O. Gervasi in Assisi, Italy (2004). It then moved to Singapore (2005), Glasgow,
UK (2006), Kuala-Lumpur, Malaysia (2007), Perugia, Italy (2008), Seoul, Korea
(2009), Fukuoka, Japan (2010), Santander, Spain (2011), Salvador de Bahia, Brazil
(2012), Ho Chi Minh City, Vietnam (2013), and Guimarães, Portugal (2014). The
current installment of ICCSA 2015 took place in majestic Banff National Park, Banff,
Alberta, Canada, during June 22–25, 2015.

The event received approximately 780 submissions from over 45 countries, eval-
uated by over 600 reviewers worldwide.

Its main track acceptance rate was approximately 29.7 % for full papers. In addition
to full papers, published by Springer, the event accepted short papers, poster papers,
and PhD student showcase works that are published in the IEEE CPS proceedings.

It also runs a number of parallel workshops, some for over 10 years, with new ones
appearing for the first time this year. The success of ICCSA is largely contributed to the
continuous support of the computational sciences community as well as researchers
working in the applied relevant fields, such as graphics, image processing, biometrics,
optimization, computer modeling, information systems, geographical sciences, physics,
biology, astronomy, biometrics, virtual reality, and robotics, to name a few.

Over the past decade, the vibrant and promising area focusing on performance-driven
computing and big data has became one of the key points of research enhancing the
performance of information systems and supported processes. In addition to high-
quality research at the frontier of these fields, consistently presented at ICCSA, a number
of special journal issues are being planned following ICCSA 2015, including TCS
Springer (Transactions on Computational Sciences, LNCS).

The contribution of the International Steering Committee and the International
Program Committee are invaluable in the conference success. The dedication of
members of these committees, the majority of whom have fulfilled this difficult role for
the last 10 years, is astounding. Our warm appreciation also goes to the invited
speakers, all event sponsors, supporting organizations, and volunteers. Finally, we
thank all the authors for their submissions making the ICCSA conference series a well
recognized and a highly successful event year after year.

June 2015 Marina L. Gavrilova
Osvaldo Gervasi

Bernady O. Apduhan
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ICCSA 2015 was organized by the University of Calgary (Canada), the University of
Perugia (Italy), the University of Basilicata (Italy), Monash University (Australia),
Kyushu Sangyo University (Japan), and the University of Minho, (Portugal)

Honorary General Chairs

Antonio Laganà University of Perugia, Italy
Norio Shiratori Tohoku University, Japan
Kenneth C.J. Tan Sardina Systems, Estonia

General Chairs

Marina L. Gavrilova University of Calgary, Canada
Osvaldo Gervasi University of Perugia, Italy
Bernady O. Apduhan Kyushu Sangyo University, Japan

Program Committee Chairs

Beniamino Murgante University of Basilicata, Italy
Ana Maria A.C. Rocha University of Minho, Portugal
David Taniar Monash University, Australia

International Advisory Committee

Jemal Abawajy Deakin University, Australia
Dharma P. Agrawal University of Cincinnati, USA
Claudia Bauzer

Medeiros
University of Campinas, Brazil

Manfred M. Fisher Vienna University of Economics and Business, Austria
Yee Leung Chinese University of Hong Kong, SAR China

International Liaison Chairs

Ana Carla P. Bitencourt Universidade Federal do Reconcavo da Bahia, Brazil
Alfredo Cuzzocrea ICAR-CNR and University of Calabria, Italy
Maria Irene Falcão University of Minho, Portugal
Marina L. Gavrilova University of Calgary, Canada
Robert C.H. Hsu Chung Hua University, Taiwan
Andrés Iglesias University of Cantabria, Spain
Tai-Hoon Kim Hannam University, Korea
Sanjay Misra University of Minna, Nigeria
Takashi Naka Kyushu Sangyo University, Japan



Rafael D.C. Santos Brazilian National Institute for Space Research, Brazil
Maribel Yasmina Santos University of Minho, Portugal

Workshop and Session Organizing Chairs

Beniamino Murgante University of Basilicata, Italy
Jorge Gustavo Rocha University of Minho, Portugal

Local Arrangement Chairs

Marina Gavrilova University of Calgary, Canada (Chair)
Madeena Sultana University of Calgary, Canada
Padma Polash Paul University of Calgary, Canada
Faisal Ahmed University of Calgary, Canada
Hossein Talebi University of Calgary, Canada
Camille Sinanan University of Calgary, Canada

Venue
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