THE 24" EUROPEAN MODELING &
SIMULATION SYMPOSIUM

SEPTEMBER 19-21 2012
VIENNA, AUSTRIA

EDITED BY
FELIX BREITENECKER
AGOSTINO G. BRUZZONE
EMILIO JIMENEZ
FRANCESCO LONGO
Y URI MERKURYEV
BORIS SOKOLOV

PRINTED IN RENDE (CS), ITALY, SEPTEMBER 2012

ISBN 978-88-97999-01-0 (Paperback)
ISBN 978-88-97999-09-6 (PDF)



© 2012 DIME UNIVERSITA DI GENOVA

RESPONSIBILITY FOR THE ACCURACY OF ALL STATEMENTS IN EACH PAPER RESTS SOLELY WITH THE AUTHOR(S). STATEMENTS
ARE NOT NECESSARILY REPRESENTATIVE OF NOR ENDORSED BY THE DIME, UNIVERSITY OF GENOA. PERMISSION IS GRANTED
TO PHOTOCOPY PORTIONS OF THE PUBLICATION FOR PERSONAL USE AND FOR THE USE OF STUDENTS PROVIDING CREDIT IS
GIVEN TO THE CONFERENCES AND PUBLICATION. PERMISSION DOES NOT EXTEND TO OTHER TYPES OF REPRODUCTION NOR TO
COPYING FOR INCORPORATION INTO COMMERCIAL ADVERTISING NOR FOR ANY OTHER PROFIT - MAKING PURPOSE. OTHER
PUBLICATIONS ARE ENCOURAGED TO INCLUDE 300 TO 500 WORD ABSTRACTS OR EXCERPTS FROM ANY PAPER CONTAINED IN
THIS BOOK, PROVIDED CREDITS ARE GIVEN TO THE AUTHOR(S) AND THE CONFERENCE.

FOR PERMISSION TO PUBLISH A COMPLETE PAPER WRITE TO: DIME UNIVERSITY OF GENOA, PROF. AGOSTINO BRUZZONE,
VIA OPERA PIA 15, 16145 GENOVA, ITALY. ADDITIONAL COPIES OF THE PROCEEDINGS OF THE EMSS ARE AVAILABLE FROM
DIME UNIVERSITY OF GENOA, PROF. AGOSTINO BRUZZONE, VIA OPERA PIA 15, 16145 GENOVA, ITALY.

ISBN 978-88-97999-01-0 (Paperback)
ISBN 978-88-97999-09-6 (PDF)



THE 24™ EUROPEAN MODELING & SIMULATION SYMPOSIUM
September 19-21 2012, Vienna, Austria

ORGANIZED BY

DIME - UNIVERSITY OF GENOA

LIOPHANT SIMULATION

SIMULATION TEAM

IMCS - INTERNATIONAL MEDITERRANEAN & LATIN AMERICAN COUNCIL OF
SIMULATION

DIMEG, UNIVERSITY OF CALABRIA

MSC-LES, MODELING & SIMULATION CENTER, LABORATORY OF ENTERPRISE
SOLUTIONS

MODELING AND SIMULATION CENTER OF EXCELLENCE (MSCOE)

LATVIAN SIMULATION CENTER - RIGA TECHNICAL UNIVERSITY

LOGISIM

LSIS - LABORATOIRE DES SCIENCES DE L’ INFORMATION ET DES SYSTEMES

MIMOS - MOVIMENTO ITALIANO MODELLAZIONE E SIMULAZIONE

MITIM PERUGIA CENTER - UNIVERSITY OF PERUGIA

BRASILIAN SIMULATION CENTER, LAMCE-COPPE-UFRJ

X M'_T‘M‘ MITIM - MCLEOD INSTITUTE OF TECHNOLOGY AND INTEROPERABLE MODELING AND
Simuletion Team

Ganoa Center SIMULATION - GENOA CENTER

M M&SNET - MCLEOD MODELING AND SIMULATION NETWORK

LSS LATVIAN SIMULATION SOCIETY



A ECOLE SUPERIEURE D'INGENIERIE EN SCIENCES APPLIQUEES

?
_ FCEFAN\, FacuLTAD DE CIENCIAS EXACTAS. INGEGNERIA Y AGRIMENSURA

CIENCIAS EXACTAS,
INGENERIA Y AGRIMENSURA

N
hen

(JLL|200700,  UNIVERSITY OF LA LAGUNA
o& CIFASIS: CONICET-UNR-UPCAM
- INSTICC - INSTITUTE FOR SYSTEMS AND TECHNOLOGIES OF INFORMATION, CONTROL

¢ INSTICC AND COMMUNICATION

@7 NATIONAL RUSSIAN SIMULATION SOCIETY

(— HOMM

CEA CEA - IFAC
TECHNICALLY CO-SPONSORED
€ I|EEE  EEE - CENTRAL AND SOUTH ITALY SECTION CHAPTER

I3M 2012 INDUSTRIAL SPONSORS

CAL-TEK SRL

(AL

&O LIOTECH LTD

www.liotech.co.uk

Af'l' MAST SRL

I3M 2012 MEDIA PARTNERS

INDERSCIENCE PUBLISHERS - INTERNATIONAL JOURNAL OF SIMULATION AND
ossscience PROCESS MODELING
l!‘ -
5;\_ INDERSCIENCE PUBLISHERS - INTERNATIONAL JOURNAL OF CRITICAL
rormsemes INFRASTRUCTURES

S IGl GLOBAL - INTERNATIONAL JOURNAL OF PRIVACY AND HEALTH
(1G] E INFORMATION MANAGEMENT

MILITARY
SIMULATION  HALLDALE MEDIA GROUP: MILITARY SIMULATION AND TRAINING MAGAZINE

MAGAZINE

MEds‘l'm HALLDALE MEDIA GROUP: THE JOURNAL FOR HEALTHCARE EDUCATION,
oot amseianom  JIMULATION AND TRAINING

________fﬁ'l‘omerci EUROMERC]




EDITORS

FELIX BREITENECKER
VIENNA UNIVERSITY OF TECHNOLOGY, AUSTRIA
Felix.Breitenecker@tuwien.ac.at

AGOSTINO BRUZZONE
MITIM-DIME, UNIVERSITY OF GENOA, ITALY
agostino@itim.unige.it

EMILIO JIMENEZ
UNIVERSITY OF LA RI0JA, SPAIN
emilio.jimenez®@unirioja.es

FRANCESCO LONGO
MSC-LES, UNIVERSITY OF CALABRIA, ITALY
f.longo@unical.it

YURI MERKURYEV
RIGA TECHNICAL UNIVERSITY, LATVIA
merkur@itl.rtu.lv

BORIS SOKOLOV
ST. PETERSBURG INSTITUTE FOR INFORMATICS AND AUTOMATION OF RAS, RUSSIA
sokol@iias.spb.su




THE INTERNATIONAL MULTIDISCIPLINARY MODELING AND SIMULATION
MULTICONFERENCE, 13M 2012

GENERAL CO-CHAIRS
AGOSTINO BRUZZONE, MITIM DlME, UNIVERSITY OF GENOA, ITALY
YURI MERKURYEV, RIGA TECHNICAL UNIVERSITY, LATVIA

PROGRAM CHAIR
FRANCESCO LONGO, MSC-LES, MECHANICAL DEPARTMENT, UNIVERSITY OF CALABRIA, ITALY

THE 24™ EUROPEAN MODELING & SIMULATION SYMPOSIUM, EMSS 2012

GENERAL C0O-CHAIRS
FRANCESCO LONGO, MSC-LES, UNIVERSITY OF CALABRIA, ITALY
FELIX BREITENECKER, VIENNA UNIVERSITY OF TECHNOLOGY, AUSTRIA

PROGRAM CO-CHAIRS
EmiLIO JIMENEZ, UNIVERSITY OF LA RI0JA, SPAIN
BORIS SOKOLOV, ST. PETERSBURG INSTITUTE FOR INFORMATICS AND AUTOMATION OF RAS,
RussiA

\



EMSS 2012 INTERNATIONAL PROGRAM
COMMITTEE

MICHAEL AFFENZELLER, UPPER AUSTRIAN UNIV. OF AS, AUSTRIA
MaJA ATANASIJEVIC-KUNC, UNIVERSITY OF LJUBLJANA, SLOVENIA
ANDREAS BEHAM, UPPER AUSTRIAN UNIV. OF AS, AUSTRIA
ENRICO BOCCA, SIMULATION TEAM, ITALY

FELIX BREITENECKER, TECHNICAL UNIVERSITY OF WIEN, AUSTRIA
AGOSTINO BRUZZONE, UNIVERSITY OF GENOA, ITALY

JOHN CARTLIDGE, UNIVERSITY OF BRisTOL, UK

JUNWEI CAO, TSINGHUA UNIVERSITY, CHINA

YING CHENG, BEIHANG UNIVERSITY, CHINA

PrisciLLA ELFREY, NASA-KSC, USA

MARIA PIA FANTI, POLYTECHNIC UNIVERSITY OF BARI, ITALY
IDALIA FLORES, UNIVERSITY OF MEXICO, MEXICO

CLAUDIA FRYDMAN, LSIS, FRANCE

LucA GAMBARDELLA, IDSIA, SWITZERLAND

WIiTOLD JACAK, UPPER AUSTRIAN UNIV. OF AS, AUSTRIA

EMILIO JIMENEZ, UNIVERSITY OF LA RIOJA, SPAIN

GORAZD KARER, UNIVERSITY OF LJUBLJANA, SLOVENI

ANDREAS KORNER, VIENNA UNIVERSITY OF TECHNOLOGY, AUSTRIA
GABRIEL KRONBERGER, UPPER AUSTRIAN UNIV. OF AS, AUSTRIA
JUAN IGNACIO LATORRE BIEL, UNIV. PUBLICA DE NAVARRA, SPAIN
FRANCESCO LONGO, MSC-LES, UNIVERSITY OF CALABRIA, ITALY
YONGLIANG LUO, BEIHANG UNIVERSITY, CHINA

MARINA MASSEI, LIOPHANT SIMULATION, ITALY

YURI MERKURYEV, RIGA TECHNICAL UNIVERSITY, LATVIA

LETI1ZIA NICOLETTI, UNIVERSITY OF CALABRIA, ITALY

MIGUEL MUJICA MOTA, UAB, SPAIN

GASPER MUsIC, UNIVERSITY OF LJUBLJANA, SLOVENIA

GABY NEUMANN, TECH. UNIV. APPL. SCIENCES WILDAU, GERMANY
TUDOR NICULIU, UNIVERSITY OF BUCHAREST, ROMANIA

TUNCER OREN, M&SNET, UNIVERSITY OF OTTAWA, CANADA
MIQUEL ANGEL PIERA, UAB, SPAIN

CESAR DE PRADA, UNIVERSIDAD DE VALLADOLID, SPAIN

CHUMMING RONG, UNIVERSITY OF STAVANGER, NORWAY

BORIS SOKOLOV, RUSSIAN ACCADEMY SCIENCE, RUSSIA
CHRYSOSTOMOS STYLIOS, TECHNOLOGICAL EDUCATIONAL INSTITUTE
OF EPIRUS, GREECE

FEI TAO, BEIHANG UNIVERSITY, CHINA

ALBERTO TREMORI, UNIVERSITY OF GENOA, ITALY

WALTER UKOVICH, UNIVERSITY OF TRIESTE, ITALY

STEFAN WAGNER, UPPER AUSTRIAN UNIV. OF AS, AUSTRIA

ANN WELLENS, UNAM, MEXICO

THOMAS WIEDEMANN, UNIVERSITY OF APPLIED SCIENCES AT DRESDEN,
GERMANY

STEPHAN WINKLER, UPPER AUSTRIAN UNIV. OF AS, AUSTRIA
GUENTHER ZAUNER, VIENNA UNIVERSITY OF TECHNOLOGY, AUSTRIA
LIN ZHANG, BEIHANG UNIVERSITY, CHINA

LEVENT YILMAZ, AUBURN UNIVERSITY, USA

XUESONG ZHANG, JILIN UNIVERSITY, CHINA

YING ZUO, QUEEN’S UNIVERSITY, CANADA

TRACKS AND WORKSHOP CHAIRS

DISCRETE AND COMBINED SIMULATION
CHAIR: GASPER MUSIC, UNIVERSITY OF LJUBLJANA, SLOVENIA

INDUSTRIAL PROCESSES MODELING & SIMULATION
CHAIR: CESAR DE PRADA, UNIVERSIDAD DE VALLADOLID, SPAIN

INDUSTRIAL ENGINEERING
CHAIR: FRANCESCO LONGO, MSC-LES, UNIVERSITY OF
CALABRIA, ITALY

AGENT DIRECTED SIMULATION
CHAIRS: TUNCER OREN, UNIVERSITY OF OTTAWA, CANADA;
LEVENT YILMAZ, AUBURN UNIVERSITY, USA

PETRI NETS BASED MODELLING & SIMULATION

CHAIRS: EMILIO JIMENEZ, UNIVERSITY OF LA RIOJA, SPAIN;
JUAN IGNACIO LATORRE, PUBLIC UNIVERSITY OF NAVARRE,
SPAIN

SIMULATION AND ARTIFICIAL INTELLIGENCE
CHAIR: TUDOR NICULIU, UNIVERSITY "POLITEHNICA" OF
BUCHAREST, ROMANIA

WORKSHOP ON CLOUD MANUFACTURING

CHAIRS: PROF. LIN ZHANG, BEIHANG UNIVERSITY , CHINA;
PRrOF. FEI TAO, BEIHANG UNIVERSITY ,CHINA, ENRICO
Bocca, MAST SRL, ITALY

SIMULATION OPTIMIZATION APPROACHES IN INDUSTRY,
SERVICES AND LOGISTICS PROCESSES

CHAIRS: IDALIA FLORES, UNAM, MEXICO; MIGUEL MUJICA
MOTA, UNIVERSITAT AUTONOMA DE BARCELONA, SPAIN

HUMAN-CENTRED AND HUMAN-FOCUSED MODELLING AND
SIMULATION

CHAIRS: GABY NEUMANN, TECHNICAL UNIVERSITY OF APPLIED
SCIENCES WILDAU, GERMANY; AGOSTINO BRUZZONE, MITIM-
DIME, UNIVERSITY OF GENOA, ITALY

WORKSHOP ON SOFT COMPUTING AND MODELLING &
SIMULATION

CHAIRS: MICHAEL AFFENZELLER, UPPER AUSTRIAN UNIVERSITY
OF APPLIED SCIENCES, AUSTRIA; WITOLD JACAK, UPPER
AUSTRIAN UNIVERSITY OF APPLIED SCIENCES. AUSTRIA

WORKSHOP ON CLOUD COMPUTING
CHAIRS: ALBERTO TREMORI, SIMULATION TEAM, ITALY;
CHUNMING RONG, UNIVERSITY OF STAVANGER, NORWAY

SIMULATION APPROACHES IN LOGISTICS SYSTEMS
CHAIRS: MARIA PIA FANTI, POLYTECHNIC OF BARI, ITALY
; CHRYSOSTOMOS STYLIOS, TECHNOLOGICAL EDUCATIONAL
INSTITUTE OF EPIRUS, GREECE; WALTER UKOVICH,
UNIVERSITY OF TRIESTE, ITALY

MODELLING AND SIMULATION IN AND FOR EDUCATION
CHAIRS: MAJA ATANASIJEVIC-KUNC, UNIV. LJUBLJANA,
SLOVENIA;; ANDREAS KORNER, VIENNA UIv. OF TECHNOLOGY,
AUSTRIA

MODELLING AND SIMULATION IN PHYSIOLOGY AND MEDICINE
(CommoN TRACK EMSS-IWISH)

CHAIRS: MAJA ATANASIJEVIC-KUNC, UNIV. LJUBLJANA,
SLOVENIA; FELIX BREITENECKER, VIENNA UIV. OF
TECHNOLOGY, AUSTRIA

Vil



GENERAL CO-CHAIRS’ MESSAGE

WELCOME To EMSS 2012!

One more year, after 23 successful editions, the 24™ European Modeling and
Simulation Symposium constitutes a reference for all the people involved in
M&S, as a great forum to share, discuss, and advance on theories, practices
and experiences in this field, bringing together people from Academia,
Industry and Agencies.

Modeling and Simulation constitutes a transversal discipline, a knowledge
more and more important in science and technology, with great interaction
with other areas: among others, artificial intelligence, control theory,
discrete event systems, industrial engineering, design, business, etc. to cite a
small sample of the possibilities. Therefore tracks, special sessions and
workshops of EMSS2012 mainly focus on these areas providing a summary of
the main ongoing activities in the M&S domain.

Similarly, the plenary speeches of EMSS 2012 show some advanced views from
the main experts in their respective specialities related to M&S. Furthermore,
this year again, EMSS will be co-located with the 9th International
Multidisciplinary Modelling & Simulation Multiconference, I13M2012, the ideal
framework where sharing ideas and experiences and attending other thematic
M&S international conferences (HMS 2012, MAS 2012, IMAACA 2012, DHSS
2012, IWISH 2012).

EMSS is historically called the traditional Simulation appointment in Europe
only because of the locations where the symposium is usually held; as already
happened in previous years, people from all over the world attend the
symposium (the 2012 edition hosts representatives from 30 countries).

EMSS 2012 is held in the heart of Europe, Vienna; you are all welcome to
enjoy the history and cultural background of this fantastic venue.

And, as tradition, all the members of the International Program Committee
have worked very hard to assure the high scientific quality of the selected
papers. Therefore, we would like to thank each member of the IPC as well as
each reviewer. Last but not least, a special thanks goes to the authors, the
success of EMSS is the main result of their work.

On behalf of all the people who have made it possible: welcome to EMSS2012.

Francesco Longo
MSC-LES University of
Calabria, Italy

Emilio Jimenez
University of La Rioja,
Spain

Felix Breitenecker
Vienna University of
Technology, Austria

Boris Sokolov

St. Petersburg Institute
for Informatics and
Automation of RAS,
Russia
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