
Contents

Scheduling

Method of Adaptive Cargo Flow Scheduling for ISS RS Based
on Multi-agent Technology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

P.O. Skobelev, O.I. Lakhin, and I.V. Mayorov

Total Setup Time Minimisation in Production Scheduling with Alternatives. . . . . 11
Zdeněk Hanzálek, Roman Čapek, and Přemysl Šůcha

Agent-Based Shop Floor Scheduling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
Martin Klima, Jan Gregor, Ondrej Harcuba, and Vladimir Marik

Knowledge Engineering

Enabling Semantics within Industry 4.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
Václav Jirkovský and Marek Obitko

Semi-automatic Ontology Matching Approach for Integration of Various
Data Models in Automotive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53

Václav Jirkovský, Petr Kadera, and Nestor Rychtyckyj

Ontology-Based Cooperation in Cyber-Physical Social Systems . . . . . . . . . . 66
Alexander Smirnov, Tatiana Levashova, and Alexey Kashevnik

Auto-Generation of Distributed Automation Software Based on Formal
Product Line Specification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80

Victor Dubinin, Ilya Senokosov, and Valeriy Vyatkin

Modeling, Simulation and Reconfiguration

Boolean Network Models of Collective Dynamics of Open and Closed
Large-Scale Multi-agent Systems. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95

Predrag T. Tošić and Carlos Ordonez

Slicing Simulation Models into Co-simulations . . . . . . . . . . . . . . . . . . . . . . 111
Petr Novák, Manuel Wimmer, and Petr Kadera

Simulation-Enhanced Development of Industrial Cyber-Physical Systems
Using OPC-UA and IEC 61499 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125

Samuli Metsälä, Kashif Gulzar, Valeriy Vyatkin, Laura Gröhn,
Eero Väänänen, Lauri Saikko, and Magnus Nyholm

http://dx.doi.org/10.1007/978-3-319-64635-0_1
http://dx.doi.org/10.1007/978-3-319-64635-0_1
http://dx.doi.org/10.1007/978-3-319-64635-0_2
http://dx.doi.org/10.1007/978-3-319-64635-0_3
http://dx.doi.org/10.1007/978-3-319-64635-0_4
http://dx.doi.org/10.1007/978-3-319-64635-0_5
http://dx.doi.org/10.1007/978-3-319-64635-0_5
http://dx.doi.org/10.1007/978-3-319-64635-0_6
http://dx.doi.org/10.1007/978-3-319-64635-0_7
http://dx.doi.org/10.1007/978-3-319-64635-0_7
http://dx.doi.org/10.1007/978-3-319-64635-0_8
http://dx.doi.org/10.1007/978-3-319-64635-0_8
http://dx.doi.org/10.1007/978-3-319-64635-0_9
http://dx.doi.org/10.1007/978-3-319-64635-0_10
http://dx.doi.org/10.1007/978-3-319-64635-0_10


An Agent-Based Approach for the Dynamic and Decentralized Service
Reconfiguration in Collaborative Production Scenarios. . . . . . . . . . . . . . . . . 140

Nelson Rodrigues, Paulo Leitão, and Eugénio Oliveira

Energy Systems

An Integrated Research Infrastructure for Validating Cyber-Physical
Energy Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157

T.I. Strasser, C. Moyo, R. Bründlinger, S. Lehnhoff, M. Blank,
P. Palensky, A.A. van der Meer, K. Heussen, O. Gehrke, J.E. Rodriguez,
J. Merino, C. Sandroni, M. Verga, M. Calin, A. Khavari, M. Sosnina,
E. de Jong, S. Rohjans, A. Kulmala, K. Mäki, R. Brandl, F. Coffele,
G.M. Burt, P. Kotsampopoulos, and N. Hatziargyriou

Simulation-Based Validation of Smart Grids – Status Quo and Future
Research Trends . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171

C. Steinbrink, S. Lehnhoff, S. Rohjans, T.I. Strasser, E. Widl, C. Moyo,
G. Lauss, F. Lehfuss, M. Faschang, P. Palensky, A.A. van der Meer,
K. Heussen, O. Gehrke, E. Guillo-Sansano, M.H. Syed, A. Emhemed,
R. Brandl, V.H. Nguyen, A. Khavari, Q.T. Tran, P. Kotsampopoulos,
N. Hatziargyriou, N. Akroud, E. Rikos, and M.Z. Degefa

Prediction Models for Short-Term Load and Production Forecasting
in Smart Electrical Grids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186

Adriano Ferreira, Paulo Leitão, and José Barata

Validating Intelligent Power and Energy Systems – A Discussion
of Educational Needs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200

P. Kotsampopoulos, N. Hatziargyriou, T.I. Strasser, C. Moyo,
S. Rohjans, C. Steinbrink, S. Lehnhoff, P. Palensky, A.A. van der Meer,
D.E. Morales Bondy, K. Heussen, M. Calin, A. Khavari, M. Sosnina,
J.E. Rodriguez, and G.M. Burt

MAS in Various Areas

Conceptual Model of Complex Multi-agent System Smart City 4.0 . . . . . . . . 215
Michal Postránecký and Miroslav Svítek

An Embedded Agent-Based Intelligent Industrial Wireless Sensor Network. . . 227
Mohammed S. Taboun and Robert W. Brennan

X Contents

http://dx.doi.org/10.1007/978-3-319-64635-0_11
http://dx.doi.org/10.1007/978-3-319-64635-0_11
http://dx.doi.org/10.1007/978-3-319-64635-0_12
http://dx.doi.org/10.1007/978-3-319-64635-0_12
http://dx.doi.org/10.1007/978-3-319-64635-0_13
http://dx.doi.org/10.1007/978-3-319-64635-0_13
http://dx.doi.org/10.1007/978-3-319-64635-0_14
http://dx.doi.org/10.1007/978-3-319-64635-0_14
http://dx.doi.org/10.1007/978-3-319-64635-0_15
http://dx.doi.org/10.1007/978-3-319-64635-0_15
http://dx.doi.org/10.1007/978-3-319-64635-0_16
http://dx.doi.org/10.1007/978-3-319-64635-0_17


Multi-robotic Area Exploration for Environmental Protection . . . . . . . . . . . . 240
Tomas Lazna, Tomas Jilek, Petr Gabrlik, and Ludek Zalud

Human-in-the-Loop Control Processes in Gas Turbine Maintenance . . . . . . . 255
Michael Barz, Peter Poller, Martin Schneider, Sonja Zillner,
and Daniel Sonntag

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 269

Contents XI

http://dx.doi.org/10.1007/978-3-319-64635-0_18
http://dx.doi.org/10.1007/978-3-319-64635-0_19


http://www.springer.com/978-3-319-64634-3


	Contents



