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Preface

These multiple volumes (LNCS volumes 7971, 7972, 7973, 7974, and 7975) consist
of the peer-reviewed papers from the 2013 International Conference on Compu-
tational Science and Its Applications (ICCSA2013) held in Ho Chi Minh City,
Vietnam, during June 24–27, 2013.

ICCSA 2013 was a successful event in the International Conferences on Com-
putational Science and Its Applications (ICCSA) conference series, previously
held in Salvador, Brazil (2012), Santander, Spain (2011), Fukuoka, Japan (2010),
Suwon, South Korea (2009), Perugia, Italy (2008), Kuala Lumpur, Malaysia
(2007), Glasgow, UK (2006), Singapore (2005), Assisi, Italy (2004), Montreal,
Canada (2003), (as ICCS) Amsterdam, The Netherlands (2002), and San Fran-
cisco, USA (2001).

Computational science is a main pillar of most of the present research, in-
dustrial, and commercial activities and plays a unique role in exploiting ICT in-
novative technologies; the ICCSA conference series have been providing a venue
to researchers and industry practitioners to discuss new ideas, to share complex
problems and their solutions, and to shape new trends in computational science.

Apart from the general track, ICCSA 2013 also included 33 special sessions
and workshops, in various areas of computational sciences, ranging from com-
putational science technologies, to specific areas of computational sciences, such
as computer graphics and virtual reality. We accepted 46 papers for the general
track, and 202 in special sessions and workshops, with an acceptance rate of
29.8%. We would like to express our appreciation to the Workshops and Special
Sessions Chairs and Co-chairs.

The success of the ICCSA conference series, in general, and ICCSA 2013,
in particular, is due to the support of many people: authors, presenters, par-
ticipants, keynote speakers, Workshop Chairs, Organizing Committee members,
student volunteers, Program Committee members, International Liaison Chairs,
and people in other various roles. We would like to thank them all. We would
also like to thank Springer for their continuous support in publishing ICCSA
conference proceedings.

May 2013 David Taniar
Beniamino Murgante
Hong-Quang Nguyen



Message from the General Chairs

On behalf of the ICCSA Organizing Committee it is our great pleasure to wel-
come you to the proceedings of the 13th International Conference on Computa-
tional Science and Its Applications (ICCSA 2013), held June 24–27, 2013, in Ho
Chi Minh City, Vietnam.

ICCSA is one of the most successful international conferences in the field
of computational sciences, and ICCSA 2013 was the 13th conference of this se-
ries previously held in Salvador da Bahia, Brazil (2012), in Santander, Spain
(2011), Fukuoka, Japan (2010), Suwon, Korea (2009), Perugia, Italy (2008),
Kuala Lumpur, Malaysia (2007), Glasgow, UK (2006), Singapore (2005), Assisi,
Italy (2004), Montreal, Canada (2003), (as ICCS) Amsterdam, The Netherlands
(2002), and San Francisco, USA (2001).

The computational science community has enthusiastically embraced the suc-
cessive editions of ICCSA, thus contributing to making ICCSA a focal meeting
point for those interested in innovative, cutting-edge research about the latest
and most exciting developments in the field. It provides a major forum for re-
searchers and scientists from academia, industry and government to share their
views on many challenging research problems, and to present and discuss their
novel ideas, research results, new applications and experience on all aspects of
computational science and its applications. We are grateful to all those who have
contributed to the ICCSA conference series.

For the successful organization of ICCSA 2013, an international conference
of this size and diversity, we counted on the great support of many people and
organizations.

We would like to thank all the workshop organizers for their diligent work,
which further enhanced the conference level and all reviewers for their expertise
and generous effort, which led to a very high quality event with excellent papers
and presentations.

We especially recognize the contribution of the Program Committee and lo-
cal Organizing Committee members for their tremendous support, the faculty
members of the School of Computer Science and Engineering and authorities of
the International University (HCM-VNU), Vietnam, for allowing us to use the
venue and facilities to realize this highly successful event. Further, we would like
to express our gratitude to the Office of the Naval Research, US Navy, and other
institutions/organizations that supported our efforts to bring the conference to
fruition.

We would like to sincerely thank our keynote speakers who willingly accepted
our invitation and shared their expertise.

We also thank our publisher, Springer-Verlag, for accepting to publish the
proceedings and for their kind assistance and cooperation during the editing
process.



VIII Message from the General Chairs

Finally, we thank all authors for their submissions and all conference atten-
dees for making ICCSA 2013 truly an excellent forum on computational science,
facilitating an exchange of ideas, fostering new collaborations and shaping the
future of this exciting field.

We thank you all for participating in ICCSA 2013, and hope that you find
the proceedings stimulating and interesting for your research and professional
activities.

Osvaldo Gervasi
Bernady O. Apduhan
Duc Cuong Nguyen
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Antonio Laganà University of Perugia, Italy
Rosa Lasaponara National Research Council, Italy
Jongchan Lee Kunsan National University, Korea
Gang Li Deakin University, Australia
Fang Liu AMES Laboratories, USA
Xin Liu University of Calgary, Canada
Savino Longo University of Bari, Italy
Helmuth Malonek University of Aveiro, Portugal
Ernesto Marcheggiani Katholieke Universiteit Leuven, Belgium
Antonino Marvuglia Research Centre Henri Tudor, Luxembourg
Nicola Masini National Research Council, Italy
Alfredo Milani University of Perugia, Italy
Fernando Miranda University of Minho, Portugal
Sanjay Misra Federal University of Technology Minna,

Nigeria
Giuseppe Modica University of Reggio Calabria, Italy
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Selecting LTE and Wireless Mesh Networks

for Indoor/Outdoor Applications

Dharma Agrawal�

School of Computing Sciences and Informatics, University of Cincinnati, USA

dharmaagrawal@gmail.com

Abstract. The smart phone usage and multimedia devices have been
increasing yearly and predictions indicate drastic increase in the upcom-
ing years. Recently, various wireless technologies have been introduced to
add flexibility to these gadgets. As data plans offered by the network ser-
vice providers are expensive, users are inclined to utilize freely accessible
and commonly available Wi-Fi networks indoors.

LTE (Long Term Evolution) has been a topic of discussion in providing
high data rates outdoors and various service providers are planning to roll
out LTE networks all over the world. The objective of this presentation is
to compare usefulness of these two leading wireless schemes based on LTE
and Wireless Mesh Networks (WMN) and bring forward their advantages
for indoor and outdoor environments. We also investigate to see if a
hybrid LTE-WMN network may be feasible. Both these networks are
heterogeneous in nature, employ cognitive approach and support multi
hop communication. The main motivation behind this work is to utilize
similarities in these networks, explore their capability of offering high
data rates and generally have large coverage areas.

In this work, we compare both these networks in terms of their data
rates, range, cost, throughput, and power consumption. We also compare
802.11n based WMN with Femto cell in an indoor coverage scenario,
while for outdoors; 802.16 based WMN is compared with LTE. The main
objective is to help users select a network that could provide enhanced
performance in a cost effective manner.

� More information can be found at http://www.iccsa.org/invited-speakers



Neoclassical Growth Theory, Regions

and Spatial Externalities

Manfred M. Fisher�

Vienna University of Economics and Business, Austria
manfred.fischer@wu.ac.at

Abstract. The presentation considers the standard neoclassical growth
model in a Mankiw-Romer-Weil world with externalities across regions.

The reduced form of this theoretical model and its associated em-
pirical model lead to a spatial Durbin model, and this model provides
very rich own- and cross-partial derivatives that quantify the magnitude
of direct and indirect (spillover or externalities) effects that arise from
changes in regions characteristics (human and physical capital invest-
ment or population growth rates) at the outset in the theoretical model.

A logical consequence of the simple dependence on a small number
of nearby regions in the initial theoretical specification leads to a final-
form model outcome where changes in a single region can potentially
impact all other regions. This is perhaps surprising, but of course we
must temper this result by noting that there is a decay of influence as
we move to more distant or less connected regions.

Using the scalar summary impact measures introduced by LeSage and
Pace (2009) we can quantify and summarize the complicated set of non-
linear impacts that fall on all regions as a result of changes in the physical
and human capital in any region. We can decompose these impacts into
direct and indirect (or externality) effects. Data for a system of 198
regions across 22 European countries over the period 1995 to 2004 are
used to test the predictions of the model and to draw inferences regarding
the magnitude of regional output responses to changes in physical and
human capital endowments.

The results reveal that technological interdependence among regions
works through physical capital externalities crossing regional borders.

� More information can be found at http://www.iccsa.org/invited-speakers



Global Spatial-Temporal Data Integration

to Support Collaborative Decision Making

Wenny Rahayu�

La Trobe University, Australia

W.Rahayu@latrobe.edu.au

Abstract. There has been a huge effort in the recent years to estab-
lish a standard vocabulary and data representation for the areas where
a collaborative decision support is required. The development of global
standards for data interchange in time critical domains such as air traffic
control, transportation systems, and medical informatics, have enabled
the general industry in these areas to move into a more data-centric
operations and services. The main aim of the standards is to support
integration and collaborative decision support systems that are opera-
tionally driven by the underlying data.

The problem that impedes rapid and correct decision-making is that
information is often segregated in many different formats and domains,
and integrating them has been recognised as one of the major prob-
lems. For example, in the aviation industry, weather data given to flight
en-route has different formats and standards from those of the airport
notification messages. The fact that messages are exchanged using differ-
ent standards has been an inherent problem in data integration in many
spatial-temporal domains. The solution is to provide seamless data inte-
gration so that a sequence of information can be analysed on the fly.

Our aim is to develop an integration method for data that comes
from different domains that operationally need to interact together. We
especially focus on those domains that have temporal and spatial char-
acteristics as their main properties. For example, in a flight plan from
Melbourne to Ho Chi Minh City which comprises of multiple interna-
tional airspace segments, a pilot can get an integrated view of the flight
route with the weather forecast and airport notifications at each segment.
This is only achievable if flight route, airport notifications, and weather
forecast at each segment are integrated in a spatial temporal system.

In this talk, our recent efforts in large data integration, filtering, and
visualisation will be presented. These integration efforts are often re-
quired to support real-time decision making processes in emergency sit-
uations, flight delays, and severe weather conditions.

� More information can be found at http://www.iccsa.org/invited-speakers
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