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Preface 
 
The 9th Eurosim Congress on Modelling and Simulation (Eurosim 2016) and the 57th SIMS conference on 
Simulation and Modelling (SIMS 2016) were held jointly in the City of Oulu, Finland. The Federation of 
European Simulation Societies (Eurosim) was set up in 1989. The purpose of EUROSIM is to provide a 
European forum for regional and national simulation societies to promote the advancement of modelling and 
simulation in industry, research and development. The program committee has organized an exciting and 
balanced program comprising presentations from distinguished experts in the field, and important and wide-
ranging contributions on state-of-the-art research that provide new insights into the latest innovations in the 
field of modelling and simulation. EUROSIM 2016 was organized by Scandinavian simulation society (SIMS), 
Finnish Society of Automation (FSA), Finnish Simulation Forum (FinSim), University of Oulu and Finnish 
Automation Support Ltd. SIMS was founded in 1959. The event was technically co-sponsored by IEEE Finland 
Section, IEEE Computer Society and International Federation of Automatic Control Technical Committees on  

 TC 3.2. Computational Intelligence in Control,  

 TC 6.1. Chemical Process Control, 

 TC 6.2. Mining, Mineral and Metal Processing, 

 TC 6.3. Power and Energy Systems, and  

 TC 6.4. Fault Detection, Supervision & Safety of Technical Processes-SAFEPROCESS. 

Networking events were organized on three levels: Federation of European Simulation Societies (Eurosim) 
had Executive Board and Board meetings; Scandinavian simulation society (SIMS) had Board and Annual 
Meetings and Finnish Simulation Forum (FinSim), founded in 2001, had Board and Annual Meetings. 
 
The overall management was done by the Eurosim Board, consisting of representatives of 17 European 
Simulation Societies lead by the Eurosim President Dr. Esko Juuso. The NOC was chaired by Prof. Kauko 
Leiviskä with Co-Chair Dr. Esko Juuso and Vice-Chair Industry Dr. Timo Ahola (FinSim). The IPC Chair 
Prof. Erik Dahlquist (SIMS), Co-Chair Prof. Bernt Lie (SIMS) and Vice-Chair Industry Dr. Lasse Eriksson 
were leading the IPC which consisted of 49 scientists. The Publication committee was chaired by Dr. Peter 
Ylén with C-Chairs Prof. Lars Eriksson and Prof. David Al-Dabass. Industry-based people participated in the 
congress committees. Eurosim and SIMS Boards were in the IPC. Eurosim members participated actively: 20 
Eurosim countries from 14 member societies participated in the congress. 
 
EUROSIM 2016 proved to be very popular and received submissions with authors from more than 40 countries. 
The conference program committee had a very challenging task of choosing high quality submissions. Each 
paper was peer reviewed by several independent referees of the program committee and, based on the 
recommendation of the reviewers, 184 regular papers were accepted for presentation. The papers offer 
stimulating insights into emerging modelling and simulation techniques and their applications in a wide variety 
of fields within science, technology, business, management and industry. Contributions are structured by 
- Application domains, including Bio- and ecological systems, Building and construction, Economic and 

social systems, Energy, Industrial processes, Security and military, Transportation and vehicle systems, 
Water and wastewater, Weather and climate; 

- Functionalities, including Control and optimization, Communication and security, Education and training, 
e-Learning, Fault detection & fault tolerant systems, Human-Machine interaction, Mechatronics and 
robotics, Planning and scheduling, Sensing, Virtual reality and visualization; 

- Methodologies, including Computational intelligence, Conceptual modelling, Complex systems, Data 
analysis, Discrete event simulation, Distributed parameter systems, Parallel and distributed interactive 
systems, Simulation tools and platforms. 

- Minisymposia integrate these areas in Control education, Wastewater, Applied energy, Solar thermal 
power plants, Complex dynamic systems, Chemical processes, Big data analysis and Soft computing, 
Innovative technology and Cooperative automation. 

 



Panel discussions were organised for three topics: Modelling and Simulation in Processes and Cleantech, 
Future energy systems and Intelligent Systems and IoT in Future Automation. Three technical tours covered 
energy production, radio technology, printed electronics and mining. Tutorials were arranged on simulation 
tools and platforms. 
 
The congress was very international: there were 181 participants from 33 countries. There were participants 
from all the continents, except Africa, but there were co-authors also from Africa. The program included 6 
plenaries, 175 regular oral and 7 poster presentations. The focus was in Europe: 1/4 from Finland, 1/5 from 
other Nordic countries and 1/3 from other European countries. Far East was active: 26 participants, where 18 
from Japan. In addition, there were 13 participants from other areas (Middle East, Americas and Australia). In 
total 22% of the participants were from outside Europe, almost as many as from Finland. The Proceedings 
includes includes 165 selected and revised papers.  
 
Education for students was covered by the Control Education minisymposium organized The Education 
Committee of The Finnish Society of Automation and extended with papers from Education and Training, e-
Learning track. IEEE Finland Section organized a workshop for early career development in the world of 
technology for young professionals. High school students visited some sessions. 
 
We would like to express our sincere thanks to the plenary speakers, authors, session chairs, members of the 
program committee and additional reviewers who made this conference such an outstanding success. Finally, 
we hope that you will find the proceedings to be a valuable resource in your professional, research, and 
educational activities whether you are a student, academic, researcher, or a practicing professional.  
 
Esko Juuso, Erik Dahlquist and Kauko Leiviskä 
 
  



Congress location   
 
The main venue and the exhibition site was the Oulu City Theatre in the City of Oulu, Capital of Northern 
Scandinavia.   

Opening session, 13 September 2016 

The Vice Rector for Cooperation affairs, Dr. Matti Sarén, University of Oulu, Finland 
President of EUROSIM, Dr. Esko Juuso, University of Oulu, Finland 
President of SIMS, Prof. Erik Dahlquist, Mälardalen University, Sweden 
Congress Chair, Prof. Kauko Leiviskä, University of Oulu, Finland 

Plenary presentations, 13 - 15 September 2016 

Thermal Management Simulations within Power Engineering at ABB      
Prof. Rebei Bel Fdhila, ABB Corporate Research, Sweden 

Modelling and Simulation of the Electric Arc Furnace Processes 
Assistant Professor Vito Logar, Laboratory of Modelling, Simulation and Control,  
Faculty of Electrical Engineering, University of Ljubjana, Slovenia 

Part 1: Autonomous Driving and Levels of Automation, 
Part 2: Situation Awareness and Early Recognition of Traffic Maneuvers 

Dr Galia Weidl, Daimler AG, Germany 

Simulating the Composition of the Atmosphere 
Adjunct Professor Harri Kokkola, Atmospheric Research Centre of Eastern Finland, Finnish 
Meteorological Institute, Finland. 

 
Using the Power of Simulation to bring Bottom Line Benefits to the Mining, Minerals and Metals Operations 

Roy Calder, Director, Technical Sales, Global Solutions SimSci by Schneider Electric, Warrington, 
United Kingdom 

Online Simulation Platform for Biophotonic Applications 
Dr Alexey Popov, Optoelectronics and Measurement Techniques Laboratory, University of Oulu, Oulu, 
Finland   

Congress topics, 13 - 15 September 2016 

Application domains (pp. 19-340) 

Functionalities (pp. 321-502) 

Modelling and simulation methodologies (pp. 505-811) 

Minisymposia, 13 - 15 September 2016 (pp. 812-1128) 

Best practices and new trends in control education 
Organizer: Finnish Society of Automation, Education Committee, Chair: Dr. Kai Zenger, Aalto University, 
Espoo, Finland 

Modelling and control aspects in wastewater treatment processes 
Organizer: Dr. Jesus Zambrano, Mälardalen University, Västerås, Sweden 

Modelling and simulation in applied energy 
Organizer: Prof. Erik Dahlquist, Malardalen University, Sweden 

Modelling and simulation in solar thermal power plants 
Organizer: Dr. Luis J. Yebra, CIEMAT, Plataforma Solar de Almería, Spain 

Object-Oriented technologies of computer modelling and simulation of complex dynamical systems 
Organizer: Russian Federation the National Simulation Society, Chair: Prof. Yuri Senichenkov 
St. Petersburg Polytechnic University, Russia 

Chemical Process Systems Simulation  
Organizer: Dr. Esko Juuso, University of Oulu, Finland 



Industrial Optimization Based on Big Data Technology and Soft Computing 
Organizers: Prof. Yukinori Suzuki, Muroran Institute of Technology, Japan,  
and Dr. Kai Zenger, Aalto University, Espoo, Finland 

Simulation as Enabler for Innovative Technology 
Organizer: Prof. Agostino G. Bruzzone, Genoa University, Italy 

Cooperative Automation 
Organizer: Dr. Esko Juuso, University of Oulu, Finland 

Panel discussions, 13 - 15 September 2016 

Modelling and Simulation in Cleantech 
Chairs: Bernt Lie, University College of Southeast Norway, Norway 

Jesús Zambrano, Mälardalen University, Sweden 

Future Energy Systems 
Chairs: Erik Dahlquist, Mälardalen University, Sweden,  

Cristian Nichita. University of Le Havre, France 

Intelligent Systems and IoT in Future Automation 
Chairs: Esko K. Juuso, University of Oulu, Finland,  

Lars Eriksson, Linköping University, Sweden 

Workshops and tutorials 

Career development in the world of technology and Young Professionals Meetup event  
Chair: Rafal Sliz, University of Oulu, IEEE Finland Section 

The basis of object-oriented modelling with Rand Model Designer 
Prof. Yuri Senichenkov, St. Petersburg Polytechnic University, Russia 

Introduction to modeling and simulation with Modelica using OpenModelica 
Dr. Adrian Pop, Linköping University, Sweden 

Closing session, 15 September 2016  

Final Proceedings and Publication of revised papers 
President of EUROSIM 2013-2016, Dr. Esko Juuso, University of Oulu, Finland 

The Presidency period 2016 – 2019, EUROSIM 2019 Congress & Venue 
President of EUROSIM 2016-2019, Prof. Emilio Jiménez Macías, CEA-SMSG, Spain 

Technical tours, 16 September 2016  

Tour I: Energia  
Oulun Energia is the leading energy company in Northern Finland. Two power plants are visited:  

 Laanila Eco Power Plant, 50 MW Waste to Energy Plant, uses municipal solid waste as a fuel.  

 Toppila CHP Power Plants, 267 MW and 315 MW units, uses peat and wood as a fuel. 

Tour II: Radio Technology and Printed Intelligence  
 Factory tour at Nokia's Radio Technology Center Site. 

 VTT, PrintoCent Pilot Factories, including the new 5G Test Environment and Maxi IoT pilot line 

Tour III: Mining Engineering 
Oulu Mining School (OMS) integrates scientific disciplines along the value chain from exploration to mining 
and mineral processing. OMS has a unique continuous and automated concentrator minipilot facility. 

Social program  

Welcoming reception, The Oulu City Theatre, 12 September 2016. 

The City-Reception, Oulu City Hall, 13 September 2016. 

Banquet, Hotel Radisson Blu Oulu, 14 September 2016 



Selected and revised papers 

Keynotes 

Modelling and Simulation of the Electric Arc Furnace Processes 
Vito Logar 

1 

Situation Awareness and Early Recognition of Traffic Maneuvers 8 
Galia Weidl, Anders L. Madsen, Viacheslav Tereshchenko, Wei Zhang, Stevens Wang, and 
Dietmar Kasper 

 

  

Track A01. Bio-/Ecological Systems: Agriculture, Bioinformatics/Bioengineering, 
Biological/Medical Systems 

Monitoring Suspended Solids and Total Phosphorus in Finnish Rivers 19 
Mauno Rönkkö, Okko Kauhanen, Jari Koskiaho, Niina Kotamäki, Teemu Näykki,  
Markku Ohenoja, Esko Juuso, Maija Ojanen, Petri Koponen, and Ville Kotovirta 

 

Artificial Neural Networks Application in Intraocular Lens Power Calculation 25 
Martin Sramka and Alzbeta Vlachynska  

Tuning of Physiological Controller Motifs 31 
Kristian Thorsen, Geir B. Risvoll, Daniel M. Tveit, Peter Ruoff, and Tormod Drengstig  

How Does Modern Process Automation Understand the Principles of Microbiology and 
Nature 

38 

Ari Jääskeläinen, Risto Rissanen, Asmo Jakorinne, Anssi Suhonen1, Tero Kuhmonen, Tero 
Reijonen, Eero Antikainen, Anneli Heitto, and Elias Hakalehto   

 

Modelling of Target-Controlled Infusion of Propofol for Depth-of-Anaesthesia Simulation in 
Matlab-Simulink 

49 

Gorazd Karer  
Development of a Genetic Algorithms Optimization Algorithm for a Nutritional Guidance 
Application 

55 

Petri Heinonen and Esko Juuso  

Track A02. Building/Construction: Automation, Engineering, Built Environment, 
Energy/Health 

Modular Model Predictive Control Concept for Building Energy Supply Systems: Simulation 
Results for a Large Office Building 

62 

Barbara Mayer, Michaela Killian, and Martin Kozek  
Study of Different Climate and Boundary Conditions on Hygro-Thermal Properties of Timber-
Framed Envelope 

70 

Filip Fedorik, Raimo Hannila, and Antti Haapala  
Evaluation of Structural Costs in Building - Simulation of the Impact of the Height and Column 
Arrangement 

76 

Javier Ferreiro-Cabello, Esteban Fraile-García, Eduardo Martínez de Pisón-Ascacíbar,  and 
Emilio Jiménez-Macías 

 

Track A04. Economic and Social Systems: Computational Finance/Economics, Control 
Education 

Efficiency of QEs in USA Through Estimation of Precautionary Money Demand 81 
Yoji Morita and Shigeyoshi Miyagawa  



Track A05. Energy Systems: Electricity/Heat/Gas Networks, Geothermal, Hydropower, 
Plants, Smart Grids for Heat/Electricity, Solar, Wind 

Riser of Dual Fluidized Bed Gasification Reactor: Investigation of Combustion Reactions 92 
Rajan Kumar Thapa and Britt M. E. Moldestad  

Peak Load Cutting in District Heating Network 99 
Petri Hietaharju and Mika Ruusunen  

Screening of Kinetic Rate Equations for Gasification Simulation Models 105 
Kjell-Arne Solli, Rajan Kumar Thapa, and Britt M. E. Moldestad  

Model Predictive Control for Field Excitation of Synchronous Generators 113 
Thomas Øyvang, Bernt Lie, and Gunne John Hegglid  

Modelling and Dynamic Simulation of Cyclically Operated Pulverized Coal-Fired Power Plant 122 
Juha Kuronen, Miika Hotti, and Sami Tuuri  

Hardware-in-the-loop emulation of three-phase grid impedance for characterizing impedance-
based instability 

129 

Tuomas Messo, Jussi Sihvo, Tomi Roinila, Tommi Reinikka, and Roni Luhtala  
Parametric CFD Analysis to Study the Influence of Fin Geometry on the Performance of a Fin 
and Tube Heat Exchanger 

135 

Shobhana Singh, Kim Sørensen, and Thomas J. Condra  
Voltage Stability Assessment of the Polish Power Transmission System 142 

Robert Lis  
Agglomeration Detection in Circulating Fluidized Bed Boilers Using Refuse Derived Fuels 148 

Nathan Zimmerman, Konstantinos Kyprianidis, and Carl-Fredrik Lindberg  
dSPACE Implementation for Real-Time Stability Analysis of Three-Phase Grid-Connected 
Systems Applying MLBS Injection 

155 

Tomi Roinila, Roni Luhtala, Tommi Reinikka, Tuomas Messo, Aapo Aapro, and Jussi Sihvo  

Semi-Discrete Scheme for the Solution of Flow in River Tinnelva 161 
Susantha Dissanayake, Roshan Sharma, and Bernt Lie  

Track A06. Industrial Processes: Chemical, Forest, Manufacturing, Metal, Mining/Mineral 
Processing, Pharmaceutical Industry 

Simulation of Glycol Processes for CO2 Dehydration 168 
Lars Erik Øi and Birendra Rai  

Mixing and Segregation of Two Particulate Solids in the Transverse Plane of a Rotary Kiln 174 
Sumudu Karunarathne, Chameera Jayarathna, and Lars-Andre Tokheim  

Interactive Visual Analytics of Production Data - Predictive Manufacturing  181 
Juhani Heilala, Paula Järvinen, Pekka Siltanen, Jari Montonen, Markku Hentula,  
and Mikael Haag 

 

Cost Optimization of Absorption Capture Process 187 
Cemil Sahin and Lars Erik Øi  

Fuzzy Modelling of Air Preparation Stage in an Industrial Exhaust Air Treatment Process 194 
Aleš Šink and Gašper Mušič  

From Iterative Balance Models to Directly Calculating Explicit Models for Real-time Process 
Optimization and Scheduling 

201 

Tomas Björkqvist, Olli Suominen, Matti Vilkko, and Mikko Korpi  
Principal Component Analysis Applied to CO2 Absorption by Propylene Oxide and Amines 207 

Wathsala Jinadasa, Klaus-J. Jens, Carlos F. Pfeiffer, Sara Ronasi, Carlos Barreto Soler,  and 
Maths Halstensen 

 



Modeling and Portfolio Optimization of Stochastic Discrete-Event System Through Markovian 
Approximation: an Open-Pit Mine Study 

214 

Roberto G. Ribeiro, Rodney R. Saldanha, and Carlos A. Maia  

Track A07. Security and Military 

Simulating the Effect of a Class of Sensor Fuzed Munitions for Artillery on a Multiple Target 
Element System 

221 

Henri Kumpulainen and Bernt M. Åkesson  

Track A08. Transportation/Vehicle Systems, Aerospace/Automotive Applications, 
Autonomous Systems/Vehicles, Harbour/Shipping/Marine,Logistics, Vehicle Systems 

Simulation Environment for Development of Unmanned Helicopter Automatic Take-off and 
Landing on Ship Deck  

228 

Antonio Vitale, Davide Bianco, Gianluca Corraro, Angelo Martone, Federico Corraro, 
Alfredo Giuliano, and Adriano Arcadipane   

 

Simulation Model of a Piston Type Hydro-Pneumatic Accumulator 235 
Juho Alatalo, Toni Liedes, and Mika Pylvänäinen  

Controlling Emergency Vehicles in Urban Traffic with Genetic Algorithms 243 
Monica Patrascu, Vlad Constantinescu, and Andreea Ion  

The Effect of Pressure Losses on Measured Compressor Efficiency 251 
Kristoffer Ekberg and Lars Eriksson  

Implementation of an Optimization and Simulation-Based Approach for Detecting and 
Resolving Conflicts at Airports 

258 

Paolo Scala, Miguel Mujica Mota, and Daniel Delahaye  
Performance Evaluation of Alternative Traffic Signal Control Schemes for an Arterial Network 
by DES Approach-Overview 

265 

Jennie Lioris, Pravin Varaiya, and Alexander Kurzhanskiy  
Formal Verification of Multifunction Vehicle Bus 273 

Lianyi Zhang, Duzheng Qing, Lixin Yu, Mo Xia, Han Zhang, and Zhiping Li  
A Model of a Marine Two-Stroke Diesel Engine with EGR for Low Load Simulation 280 

Xavier Llamas and Lars Eriksson  
Safe Active Learning of a High Pressure Fuel Supply System 286 

Mark Schillinger, Benedikt Ortelt, Benjamin Hartmann, Jens Schreiter, Mona Meister, Duy 
Nguyen-Tuong, and Oliver Nelles 

 

Make Space!: Disruption Analysis of the A380 Operation in Mexico City Airport 293 
Miguel Mujica Mota, Catya Zuniga, and Geert Boosten  

A Causal Model for Air Traffic Analysis Considering Induced Collision Scenarios 299 
Marko Radanovic and Miquel Angel Piera Eroles  

Multi-Sourcing and Quantity Allocation under Transportation Policies 308 
Aicha Aguezzoul  

Track A09. Water/Waste-water: Treatment Plants and Networks 

A Variogram-Based Tool for Variable Selection in a Wastewater Treatment Effluent Prediction 312 
Markku Ohenoja and Jani Tomperi  

Water Content Analysis of Sludge Using NMR Relaxation Data and Independent Component 
Analysis 

317 

Mika Liukkonen, Ekaterina Nikolskaya, Jukka Selin, and Yrjö Hiltunen  



Track A11. Other Application Domains 

Firing Accuracy Analysis of Electromagnetic Railgun Exterior Trajectory Based on Sobol’s 
Method  

321 

Dongxing Qi, Ping Ma, and Yuchen Zhou  

Modelling and Simulation of a Paraglider Flight 327 

Marcel Müller, Abid Ali, and Alfred Tareilus  
Modelling of a New Compton Imaging Modality for an In-Depth 334 

Patricio Guerrero, Mai K. Nguyen, Laurent Dumas, and Serge X. Cohen  

Track F01. Control and Optimization: Computers in Control, Adaptation, Intelligent 
Analyzers, Model-based Control 

Analysis of Optimal Diesel-electric Powertrain Transients During a Tip-in Maneuver 341 
Vaheed Nezhadali and Lars Eriksson  

Numerical Efficiency of Inverse Simulation Methods Applied to a Wheeled Rover 348 
Thaleia Flessa, Euan McGookin, Douglas Thomson, and Kevin Worrall  

An Improved Kriging Model Based on Differential Evolution 356 
Xiaobing Shang, Ping Ma, and Ming Yang  

Simulation of Control Structures for Slug Flow in Riser During Oil Production 362 
Ole Magnus Brastein and Roshan Sharma  

Track F02. Communication and Security: Internet/Cloud Computing, 

Security Threats and Recommendation in IoT Healthcare 369 
Cansu Eken and Hanım Eken  

Simulation of Data Communication System Taking into Account Dynamic Properties 375 
Galina M. Antonova and Vadim V. Makarov  

Simulation of HTTP-based Services Over LTE for QoE Estimation 381 
Alessandro Vizzarri and Fabrizio Davide  

Simulation of VoLTE Services for QoE Estimation 388 
Alessandro Vizzarri and Fabrizio Davide  

Track F03. Education and Training, e-Learning 

Constructive Assessment Method for Simulator Training 395 
Laura Marcano and Tiina Komulainen  

Learning Heat Dynamics Using Modelling and Simulation 403 
Merja Mäkelä, Hannu Sarvelainen, and Timo Lyytikäinen  

OO Modelling and Control of a Laboratory Crane for the Purpose of Control Education 409 
Borut Zupančič and Primož Vintar  

A New Approach Teaching Mathematics, Modelling and Simulation 416 
Stefanie Winkler, Andreas Körner, and Felix Breitenecker  

Track F04. Fault Detection & Fault Tolerant Systems: Condition Monitoring, Maintenance 

Extracting Vibration Severity Time Histories from Epicyclic Gearboxes 422 
Juhani Nissilä and Esko Juuso  

The Effect of Steel Leveler Parameters on Vibration Feature 433 
Riku-Pekka Nikula and Konsta Karioja  



Track F06. Mechatronics and Robotics 

Spline Trajectory Planning for Path with Piecewise Linear Boundaries 439 
Hiroyuki Kano and Hiroyuki Fujioka  

A Harvest Vehicle with Pneumatic Servo System for Gathering a Harvest and its Simulation 
Study 

446 

Katsumi Moriwaki  

Track F08. Planning and Scheduling 

Creating Social-aware Evacuation Plans based on a GIS-enable Agent-based Simulation 452 
Kasemsak Padungpien and Worawan Marurngsith  

A Simulation Model for the Closed-Loop Control of a Multi-Workstation Production System 459 
Juliana Keiko Sagawa and Michael Freitag  

Track F09. Sensing: Image, Speech and Signal Processing. Circuits, Sensors and Devices 

Transmission of Medical Images Over Multi-Core Optical Fiber Using CDMA: Effect of Spatial 
Signature Patterns 

466 

Antoine Abche, Boutros Kass Hanna, Lena Younes, Nour Hijazi, Elie Inaty, and Elie Karam  
Semantic Based Image Retrieval Through Combined Classifiers of Deep Neural Network and 
Wavelet Decomposition of Image Signal 

473 

Nadeem Qazi and B.L.Wlliam Wong  
A Method for Modelling and Simulation the Changes Trend of Emotions in Human Speech 479 

Reza Ashrafidoost and Saeed Setayeshi  

Track F10. Virtual Reality and Visualization, Computer Art, Serious Games, Visualization 

3D Virtual Fish Population World for Learning and Training Purposes 487 
Bikram Kawan and Saleh Alaliyat  

Virtual Reality Simulators in the Process Industry: A Review of Existing Systems and the Way 
Towards ETS  

495 

Jaroslav Cibulka, Peyman Mirtaheri, Salman Nazir, Davide Manca and Tiina M. Komulainen  

Track M01. Computational Intelligence: Evolutionary, Fuzzy, Knowledge, Natural Language, 
Nature Inspired, Neural/Neuro-fuzzy, Patterns/Machine Intelligence 

Recognizing Steel Plate Side Edge Shape Automatically Using Classification and Regression 
Models 

503 

Pekka Siirtola, Satu Tamminen, Eija Ferreira, Henna Tiensuu, Elina Prokkola, and Juha 
Röning 

 

Comparison of Different Models for Residuary Resistance Prediction 511 
Elizabeta Lazarevska  

Flat Patterns Extraction with Collinearity Models 518 
Leon Bobrowski and Paweł Zabielski  

Simulating the Effect of Adaptivity on Randomization 525 
Adam Viktorin, Roman Senkerik, and Michal Pluhacek  

Self-adaptive of Differential Evolution Using Neural Network with Island Model of Genetic 
Algorithm 

533 

Linh Tao, Hieu Pham, and Hiroshi Hasegawa  
Developing New Solutions for a Reconfigurable Microstrip Patch Antenna by Inverse Artificial 
Neural Networks 

540 

Ashrf Aoad and Murat Simsek  



Wind Speed Prediction based on Incremental Extreme Learning Machine 544 
Elizabeta Lazarevska  

Fuzzy Clustering Algorithm Applied to the Radio Frequency Signals Prediction 551 
Paulo Tibúrcio Pereira and Glaucio Lopes Ramos  

Single Swarm and Simple Multi-Swarm PSO Comparison 556 
Michal Pluhacek, Roman Senkerik, Adam Viktorin, and Ivan Zelinka  

Flow Rate Estimation using Dynamic Artificial Neural Networks with Ultrasonic Level 
Measurements 

561 

Khim Chhantyal, Minh Hoang, Håkon Viumdal, and Saba Mylvaganam  
Dynamic Artificial Neural Network (DANN) MATLAB Toolbox for Time Series Analysis and 
Prediction 

568 

Khim Chhantyal, Minh Hoang, Håkon Viumdal, and Saba Mylvaganam  
  

Track M03. Conceptual Modelling 

Simulation of Bubbling Fluidized Bed Using a One-Dimensional Model Based on the Euler-Euler 
Method 

575 

Cornelius Agu, Marianne Eikeland, Lars Tokheim, and Britt M. E. Moldestad  

A New Concept of Functional Energetic Modelling and Simulation 582 

Mert Mokukcu, Philippe Fiani, Sylvain Chavanne, Lahsen Ait Taleb, Cristina Vlad, 
Emmanuel Godoy, and Clément Fauvel 

 

Taking Into Account Workers’ Fatigue in Production Tasks: A Combined Simulation Framework 590 
Aicha Ferjani, Henri Pierreval, Denis Gien, and Sabeur Elkosantini  

  

Track M04. Complex Systems 

Methodology and Information Technology of Cyber-Physical-Socio Systems Integrated 
Modelling and Simulation 

597 

Boris Sokolov, Mikhail B. Ignatyev, Karim Benyamna, Dmitri Ivanov, and Ekaterina Rostova  

Track M05. Data Analysis: Fractional Differentiation, Reinforcement Learning, Semantic 
Mining, Statistical Analysis 

Reliable Detection of a Variance Increase in a Critical Process Variable 605 
Mika Pylvänäinen and Toni Liedes  

Track M06. Discrete Event Simulation 

Modeling and Simulation of Train Networks Using Max-Plus Algebra 612 
Hazem Al-Bermanei, Jari M. Böling, and Göran Högnäs  

Simulation Metamodeling Using Dynamic Bayesian Networks with Multiple Time Scales 619 
Mikko Harju, Kai Virtanen, and Jirka Poropudas  

Size rate of an alternatives aggregation Petri net developed under a modular approach 626 

Juan-Ignacio Latorre-Biel, Emilio Jiménez-Macías, Julio Blanco, and Mercedes Perez  

Transformation of Petri net models by matrix operations 632 
Juan-Ignacio Latorre-Biel, Emilio Jiménez-Macías, Juan Carlos Sáenz-Díez, and Eduardo 
Martinez-Cámara 

 



Track M07. Distributed Parameter Systems: Computational Fluid Dynamics, Partial 
Differential Equations, Stochastic Systems 

Prediction of Dilute Phase Pneumatic Conveying Characteristics Using MP-PIC Method 639 
K. Amila Chandra, W.K. Hiromi Ariyaratne, and Morten C. Melaaen  

Simulation of Flame Acceleration and DDT  646 
Knut Vaagsaether  

Modelling and Simulation of Phase Transition in Compressed Liquefied CO2 653 

Sindre Tosse, Per Morten Hansen, and Knut Vaagsaether  
Parallel Simulation of PDE-based Modelica Models Using ParModelica 660 

Gustaf Thorslund, Mahder Gebremedhin, Peter Fritzson, and Adrian Pop  
Blood Flow in the Abdominal Aorta Post 'Chimney' Endovascular Aneurysm Repair  667 

Hila Ben Gur, Moshe Halak, and Moshe Brand  

Track M09. Parallel and Distributed Interactive Systems 

Loadbalancing on Parallel Heterogeneous Architectures: Spin-image Algorithm on CPU and 
MIC 

673 

Ahmed Eleliemy, Mahmoud Fayze, Rashid Mehmood, Iyad Katib, and Naif Aljohani  
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