
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP16ETF-POD 
978-1-5090-1315-9 

2016 IEEE 21st International 
Conference on Emerging 
Technologies and Factory 
Automation (ETFA 2016) 

Berlin, Germany 
6-9 September 2016 

Pages 1-784 

1/2 



 
 
 
 
 
 
 
Copyright © 2016 by the Institute of Electrical and Electronics Engineers, Inc 
All Rights Reserved 
 
Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 
use of patrons those articles in this volume that carry a code at the bottom of the first 
page, provided the per-copy fee indicated in the code is paid through Copyright 
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   
 
For other copying, reprint or republication permission, write to IEEE Copyrights 
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 
reserved.   
 
***This publication is a representation of what appears in the IEEE 
Digital Libraries.  Some format issues inherent in the e-media version may 
also appear in this print version.  
 
 
IEEE Catalog Number:   CFP16ETF-POD 
ISBN (Print-On-Demand):  978-1-5090-1315-9 
ISBN (Online):   978-1-5090-1314-2 
ISSN:                            1946-0740 
 
           
 
Additional Copies of This Publication Are Available From: 
 
Curran Associates, Inc 
57 Morehouse Lane 
Red Hook, NY  12571 USA 
Phone:  (845) 758-0400 
Fax:  (845) 758-2633 
E-mail: curran@proceedings.com 
Web:               www.proceedings.com 
 

 
 



TABLE OF CONTENTS 
 
 
 

INDUSTRIAL MONITORING AND CONTROL APPROACH FOR DYNAMIC AND DISTRIBUTED 
INTELLIGENT SYSTEMS .............................................................................................................................................................................. 1

Jani Jokinen ; José L. Martinez Lastra 
 

COUPLING OF TIMING PROPERTIES FOR EMBEDDED REALTIME SYSTEMS USING A HYBRID TOOL 
INTEGRATION APPROACH ......................................................................................................................................................................... 8

Arne Noyer ; Padma Iyenghar ; Elke Pulvermueller ; Joachim Engelhardt ; Gert Bikker 
 

CONTROL AND COMMUNICATION IN THE SMART TRANSFORMER-FED GRID.................................................................... 14
Zhi-Xiang Zou ; Giampaolo Buticchi ; Marco Liserre 

 

COMMUNICATIONS FOR ANYPLACE: A SMART METERING PLATFORM WITH MANAGEMENT AND 
CONTROL FUNCTIONALITIES ................................................................................................................................................................. 23

Dominik Henneke ; Christian Freudenmann ; Markus Kammerstetter ; David Rua ; Lukasz Wisniewski ; Jürgen Jasperneite 
 

ON THE EVOLUTION OF CAEX: A LANGUAGE ENGINEERING PERSPECTIVE ....................................................................... 31
Luca Berardinelli ; Rainer Drath ; Emanuel Maetzler ; Manuel Wimmer 

 

REUSABILITY AND MODULARITY OF SAFETY SPECIFICATIONS FOR SUPERVISORY CONTROL ................................. 39
Florian Göbe ; Oliver Ney ; Stefan Kowalewski 

 

MODEL REFERENCE PI CONTROLLER TUNING FOR SECOND ORDER INVERSE RESPONSE AND 
DEAD TIME PROCESSES............................................................................................................................................................................. 47

J. A. Martinez ; O. Arrieta ; R. Vilanova ; J. D. Rojas ; L. Marin ; M. Barbu 
 

DESIGN GUIDELINES TO IMPROVE RELIABILITY OF SEAMLESS REDUNDANCY IN WI-FI 
NETWORKS..................................................................................................................................................................................................... 52

Gianluca Cena ; Stefano Scanzio ; Adriano Valenzano 
 

DESIGN AND IMPLEMENTATION OF A PREDICTIVE CONTROL SYSTEM FOR A PHOTOVOLTAIC 
GENERATOR .................................................................................................................................................................................................. 60

Andres Larrea ; Oscar Barambones ; Jose A. Ramos-Herran 
 

PARALLEL SEQUENCE SPREAD SPECTRUM: ANALYTICAL AND SIMULATIVE APPROACH FOR 
DETERMINATION OF BIT ERROR PROBABILITY ............................................................................................................................. 67

Lisa Underberg ; Armin Wulf ; Ramona Croonenbroeck ; Wolfgang Endemann ; Rüdiger Kays 
 

AN RDF-BASED APPROACH FOR IMPLEMENTING INDUSTRY 4.0 COMPONENTS WITH 
ADMINISTRATION SHELLS ....................................................................................................................................................................... 75

Irlán Grangel-González ; Lavdim Halilaj ; Sören Auer ; Steffen Lohmann ; Christoph Lange ; Diego Collarana 
 

DEPLOYING SOFTWARE FUNCTIONALITY TO MANUFACTURING RESOURCES SAFELY AT 
RUNTIME ......................................................................................................................................................................................................... 83

Julius Pfrommer ; Miriam Schleipen ; Selma Azaiez ; Michael Boc ; Xenia Klinge 
 

A NOVEL APPROACH TOWARDS MODEL-DRIVEN RELIABILITY ANALYSIS OF SIMULINK MODELS .......................... 90
Padma Iyenghar ; Stephan Wessels ; Arne Noyer ; Elke Pulvermueller ; Clemens Westerkamp 

 

AN ARCHITECTURE BASED ON IOT AND CPS TO ORGANIZE AND LOCATE SERVICES - AN 
ARCHITECTURE FOCUSED ON INDUSTRY 4.0 .................................................................................................................................... 96

Marcos A. Pisching ; Fabricio Junqueira ; Diolino J. dos Santos Filho ; Paulo E. Miyagi 
 

A MEASUREMENT STUDY ON VIRTUALIZATION OVERHEAD FOR APPLICATIONS OF INDUSTRIAL 
AUTOMATION SYSTEMS ..........................................................................................................................................................................100

Yu Kaneko ; Toshio Ito ; Takahiro Hara 
 

RANDOMIZED K-D TREE RELIEFF ALGORITHM FOR FEATURE SELECTION IN HANDLING HIGH 
DIMENSIONAL PROCESS PARAMETER DATA ..................................................................................................................................108

Sitong Xu ; Xiang Li ; Wen Feng Lu 
 

LOW-COST PROFIBUS DP SLAVE SHIELD FOR EMBEDDED CONTROLLERS........................................................................116
Bram Vanseveren ; Wesley Cottegnie ; Jos Knockaert ; Frederic Depuydt ; Stijn Noppe ; Philippe Saey 

 

DYNAMIC TRAJECTORY PLANNING FOR MOBILE ROBOT NAVIGATION IN CROWDED 
ENVIRONMENTS .........................................................................................................................................................................................120

Stefano Primatesta ; Ludovico Orlando Russo ; Basilio Bona 
 

DOTHA - A DOUBLE-THRESHOLD HAND-OFF ALGORITHM FOR MANAGING MOBILITY IN 
WIRELESS MESH NETWORKS................................................................................................................................................................128

Jesus Aisa ; Hossein Fotouhi ; Luis Almeida ; Jose L. Villarroel 
 

EXTENDING SOSJ FRAMEWORK FOR LARGE-SCALE DYNAMIC MANUFACTURING SYSTEMS....................................136
Udayanto Dwi Atmojo ; Zoran Salcic ; Kevin I-Kai Wang 

 

ROBUST SCHEDULING FOR MANUFACTURING WITH ENERGY CONSUMPTION LIMITS ................................................144
István Módos ; Přemysl Šůcha ; Zdenĕk Hanzálek 

 

DISTRIBUTED REAL-TIME CONTROL SERVICE FRAMEWORK FOR HUMAN-ROBOT INTERACTION 
APPLICATIONS ............................................................................................................................................................................................152

Carsten A. Niebuhr ; Axel Vick 
 

ACCELERATED DEEP NEURAL NETWORKS FOR ENHANCED INTRUSION DETECTION SYSTEM ................................160
Sasanka Potluri ; Christian Diedrich 

 

ENERGY-AWARE ROUTING SCHEME IN INDUSTRIAL WIRELESS SENSOR NETWORKS FOR 
INTERNET OF THINGS SYSTEMS ..........................................................................................................................................................168

Nguyen Bach Long ; Hak-Hui Choi ; Dong-Seong Kim 
 



COMPENSATION TECHNIQUES FOR ITERATIVE RIG CONTROL IN MULTI-AXIAL DURABILITY 
TESTING ........................................................................................................................................................................................................176

Tino Müller ; Christian Endisch 
 

TEST AND ON-LINE MONITORING OF REAL-TIME ETHERNET WITH MIXED PYSICAL LAYER FOR 
INDUSTRY 4.0 ...............................................................................................................................................................................................183

Stefan Fuchs ; Hans-Peter Schmidt ; Stefan Witte 
 

A HETEROGENEOUS MULTI-CORE SOC FOR MIXED CRITICALITY INDUSTRIAL AUTOMATION 
SYSTEMS........................................................................................................................................................................................................187

Zoran Salcic ; Muhammad Nadeem ; Heejong Park ; Juergen Teich 
 

EXTENDED MAPPING ALGORITHM BASED ON MODULARITY FROM SYNCHRONOUS BLOCK 
DIAGRAMS TO AUTOSAR RUNNABLES ..............................................................................................................................................191

Shunsuke Hori ; Takuya Azumi 
 

USABILITY STUDY TO QUALIFY A DEXTEROUS ROBOTIC MANIPULATOR FOR HIGH RADIATION 
ENVIRONMENTS .........................................................................................................................................................................................199

Richard French ; Hector Marin-Reyes ; Evangelos Kourlitis 
 

A HOLISTIC AND ADAPTIVE APPROACH FOR AUTOMATED PROTOTYPING OF IMAGE PROCESSING 
FUNCTIONALITY ........................................................................................................................................................................................205

Alexander Jungmann ; Bernd Kleinjohann 
 

TASK PLANNING FOR HUMAN ROBOT INTERACTIVE PROCESSES:  MANUSERV - FROM MANUAL 
WORK PROCESSES TO INDUSTRIAL SERVICE ROBOTS...............................................................................................................213

Nils Wantia ; Menno Esen ; André Hengstebeck ; Frank Heinze ; Juergen Rossmann ; Jochen Deuse ; Bernd Kuhlenkoetter 
 

TOWARDS PLUG-N-PLAY NUMERICAL CONTROL FOR RECONFIGURABLE MANUFACTURING 
SYSTEMS........................................................................................................................................................................................................221

Vuk Lesi ; Zivana Jakovljevic ; Miroslav Pajic 
 

AN APPROACH OF A COMPUTERIZED PLANNING ASSISTANT TO THE SYSTEM DESIGN OF 
COLLABORATIVE ROBOT INSTALLATIONS.....................................................................................................................................229

Sebastian Keller ; Robert Hausmann ; Lydia Kressner ; Alexander Koenig 
 

EVALUATION OF OPERATOR RELIEF FOR AN EFFECTIVE DESIGN OF HRC WORKCELLS ...........................................233
Fabio Pini ; Matteo Ansaloni ; Francesco Leali 

 

COLLABORATIVE TRANSMISSION SCHEMES IN INDUSTRIAL WIRELESS SENSOR NETWORKS..................................239
Nguyen Trong Tuan ; Dong-Seong Kim 

 

ROBOTIC CELL WORK-FLOW MANAGEMENT THROUGH AN IEC 61499-ROS ARCHITECTURE ....................................247
Niccolò Iannacci ; Matteo Giussani ; Federico Vicentini ; Lorenzo Molinari Tosatti 

 

DISCOVERY IN SOA-GOVERNED INDUSTRIAL MIDDLEWARE WITH MDNS AND DNS-SD ...............................................254
Ahmed Ismail ; Wolfgang Kastner 

 

POWER-SIGNATURE-BASED BAYESIAN MULTI-CLASSIFIER FOR OPERATION MODE 
IDENTIFICATION ........................................................................................................................................................................................262

Omid Geramifard ; Zhao Yi Zhi ; Chua Yong Quan ; Hian-Leng Chan ; Xiang Li 
 

A UML-BASED APPROACH TO MANAGE PRODUCT VARIABILITY IN AUTOMATED PRODUCTION 
LINES ..............................................................................................................................................................................................................268

Florian Kerber ; Gitte Haendel 
 

AN INTEGRATED NODE FOR SMART-CITY APPLICATIONS BASED ON ACTIVE RFID TAGS; USE 
CASE ON WASTE-BINS ..............................................................................................................................................................................273

Dimitris Karadimas ; Andreas Papalambrou ; John Gialelis ; Stavros Koubias 
 

SPECULATIVE PRECISION TIME PROTOCOL: SUBMICROSECOND CLOCK SYNCHRONIZATION FOR 
THE IOT .........................................................................................................................................................................................................280

Davi Resner ; Antônio Augusto Fröhlich ; Lucas Francisco Wanner 
 

INDUSTRIAL PROCESS MONITORING BY MEANS OF RECURRENT NEURAL NETWORKS AND SELF 
ORGANIZING MAPS ...................................................................................................................................................................................288

Daniel Zurita ; Enric Sala ; Jesús A. Carino ; Miguel Delgado ; Juan A. Ortega 
 

UPDATING PROBABILISTIC METHOD OF THE FUZZY CONTROL MODEL'S PARAMETERS OF THE 
PRODUCTION FACILITIES ......................................................................................................................................................................296

Valery Finaev ; Ekaterina Sinjavskaya ; Arndt Lüder ; Daria Ryashentseva 
 

POTENTIAL OF MULTIPATH COMMUNICATIONS TO IMPROVE COMMUNICATIONS RELIABILITY 
FOR INTERNET-BASED CYBERPHYSICAL SYSTEMS .....................................................................................................................303

Mohammad Elattar ; Verena Wendt ; Arne Neumann ; Jürgen Jasperneite 
 

UAV DEGRADATION IDENTIFICATION FOR PILOT NOTIFICATION USING MACHINE LEARNING 
TECHNIQUES ...............................................................................................................................................................................................311

Anush Manukyan ; Miguel A. Olivares-Mendez ; Tegawendé F. Bissyandé ; Holger Voos ; Yves Le Traon 
 

INTEGRATION OF IEC 61499 WITH OPC UA ......................................................................................................................................319
Slavomír Kožár ; Petr Kadera 

 

CONTEXT MODELING WITH SITUATION RULES FOR INDUSTRIAL MAINTENANCE ........................................................326
Pekka Aarnio ; Valeriy Vyatkin ; David Hästbacka 

 

SENSORS DATA FUSION TO NAVIGATE INSIDE PIPE USING KALMAN FILTER ...................................................................335
Everson Siqueira ; Rodrigo Azzolin ; Sílvia Botelho ; Vinícius Oliveira 

 

AN ENERGY MONITORING AND MANAGEMENT SYSTEM BASED ON KEY PERFORMANCE 
INDICATORS.................................................................................................................................................................................................340

Rihab Fadhel Khelifa ; Khaled Jelassi 
 



ULTRA-RELIABLE AND LOW-LATENCY COMMUNICATION FOR WIRELESS FACTORY 
AUTOMATION: FROM LTE TO 5G .........................................................................................................................................................346

Shehzad A. Ashraf ; Ismet Aktas ; Erik Eriksson ; Ke Wang Helmersson ; Junaid Ansari 
 

SELF ADAPTIVE SYSTEM FOR FLEXIBLE ROBOT ASSEMBLY OPERATION .........................................................................354
Duc Tho Le ; Mayur Andulkar ; Wenchao Zou ; J. Philipp Städter ; Ulrich Berger 

 

TOWARDS A VIRTUAL MACHINE APPROACH TO RESILIENT AND SAFE MOBILE ROBOTS...........................................359
Sorin Adam ; Marco Kuhrmann ; Ulrik Pagh Schultz 

 

VISION-BASED SORTING OF MEDIUM DENSITY FIBREBOARD AND GRADE A WOOD WASTE ......................................367
Maarten Verheyen ; Wim Beckers ; Eric Claesen ; Geert Moonen ; Eric Demeester 

 

IMPROVEMENT OF LOAD-FOLLOWING CAPACITY OF GRATE BOILERS BASED ON THE 
COMBUSTION POWER SOFT-SENSOR .................................................................................................................................................373

Jukka Kortela ; Sirkka-Liisa Jämsä-Jounela 
 

INTELLIGENT GENERALIZED PREDICTIVE CONTROL STRATEGY FOR NETWORKED CONTROL 
SYSTEM WITH AN INTERNAL CYBER-ATTACK DETECTOR.......................................................................................................378

Amer Atta Yaseen ; Mireille Bayart 
 

REPETITIVE CONTROL APPLIED TO ROBOT MANIPULATORS.................................................................................................386
Israel Gonçalves de Oliveira ; Walter Fetter Lages 

 

SAFE TASKS: RUN TIME VERIFICATION OF THE RTFM-LANG MODEL OF COMPUTATION ..........................................394
Marcus Lindner ; Andreas Lindner ; Per Lindgren 

 

TOWARDS CERTIFIED COMPILATION OF RTFM-CORE APPLICATIONS ...............................................................................402
Per Lindgren ; Marcus Lindner ; David Pereira ; Luís Miguel Pinho 

 

SIMPLIFYING SYNCHRONIZATION IN COOPERATIVE ROBOT TASKS - AN ENHANCEMENT OF THE 
MANIPULATION PRIMITIVE PARADIGM ...........................................................................................................................................408

Christian Pek ; Arne Muxfeldt ; Daniel Kubus 
 

MATERIAL COMPARISON AND DESIGN OF LOW COST MODULAR TACTILE SURFACE SENSORS FOR 
INDUSTRIAL MANIPULATORS ...............................................................................................................................................................416

Jan Niklas Haus ; Arne Muxfeldt ; Daniel Kubus 
 

AN IN-VEHICLE WIRELESS SENSOR NETWORK FOR HEAVY VEHICLES ..............................................................................423
Dhasarathy Parthasarathy ; Russ Whiton ; Jonas Hagerskans ; Tomas Gustafsson 

 

AUTOMATIONML REVIEW SUPPORT IN MULTI-DISCIPLINARY ENGINEERING ENVIRONMENTS..............................431
Dietmar Winkler ; Fajar Ekaputra ; Stefan Biffl 

 

INVESTIGATING MODEL SLICING CAPABILITIES ON INTEGRATED PLANT MODELS WITH 
AUTOMATIONML .......................................................................................................................................................................................440

Richard Mordinyi ; Dietmar Winkler ; Fajar J. Ekaputra ; Manuel Wimmer ; Stefan Biffl 
 

NETWORK MODELS FOR THE INDUSTRIAL INTRANET - A SURVEY OF REQUIREMENTS, 
CHALLENGES, AND THE STATE OF THE ART ..................................................................................................................................448

Dirk Schulz 
 

MOTION DETECTOR PLACEMENT OPTIMIZATION IN SMART HOMES FOR INHABITANT LOCATION 
TRACKING ....................................................................................................................................................................................................458

Maria Pia Fanti ; Michele Roccotelli ; Jean-Jacques Lesage ; Gregory Faraut 
 

A MODEL BASED ENGINEERING TOOL FOR ROS COMPONENT COMPOSITIONING, 
CONFIGURATION AND GENERATION OF DEPLOYMENT INFORMATION .............................................................................464

Monika Wenger ; Waldemar Eisenmenger ; Georg Neugschwandtner ; Ben Schneider ; Alois Zoitl 
 

AN SDN-BASED SOLUTION FOR INCREASING FLEXIBILITY AND RELIABILITY OF DEDICATED 
NETWORK ENVIRONMENTS ..................................................................................................................................................................472

Marius Corici ; Benjamin Reichel ; Bernd Bochow ; Thomas Magedanz 
 

RESET-BASED RECOVERY FOR REAL-TIME CYBER-PHYSICAL SYSTEMS WITH TEMPORAL SAFETY 
CONSTRAINTS .............................................................................................................................................................................................478

Fardin Abdi Taghi Abad ; Renato Mancuso ; Stanley Bak ; Or Dantsker ; Marco Caccamo 
 

DYNAMIC EXTENSION OF NETWORK FOR COLLECTING DATA FROM MULTIPLE GROUND NODES ........................486
Burak Yanar ; Weilian Su 

 

ZERO-TIME COMMUNICATION FOR AUTOMOTIVE MULTI-CORE SYSTEMS UNDER SPP 
SCHEDULING ...............................................................................................................................................................................................492

Matthias Beckert ; Mischa Möstl ; Rolf Ernst 
 

SCHEDULING MASTER-SLAVE WIRELESS NETWORKS IN THE PRESENCE OF INTERFERENCE ..................................501
Michael Short 

 

EMBEDDING NETWORK CALCULUS AND EVENT STREAM THEORY IN A COMMON MODEL .......................................508
Marc Boyer ; Pierre Roux 

 

MODEL DRIVEN ENGINEERING APPROACH TO DESIGN SENSING AND ACTUATION SUBSYSTEMS ...........................516
Fernando Silvano Gonçalves ; Leandro Buss Becker 

 

A CLOSER LOOK INTO THE AER MODEL ..........................................................................................................................................524
Cláudio Maia ; Luis Nogueira ; Luis Miguel Pinho ; Daniel Gracia Pérez 

 

DISAGGREGATION OF HVAC LOAD PROFILES FOR THE MONITORING OF INDIVIDUAL EQUIPMENT.....................532
Enric Sala ; Konstantinos Kampouropoulos ; Miguel Delgado Prieto ; Luis Romeral 

 

EBORACUM: AN EXTENSIBLE FRAMEWORK FOR HIGH-LEVEL MODELING AND EVALUATION OF 
REACTIVE AND ADAPTABLE WSNS .....................................................................................................................................................538

Milena R. S. Marques ; Lisane Brisolara ; Paulo R. Ferreira ; Leandro Soares Indrusiak 
 

AN AUTOMATED FRAMEWORK FOR THE TIMING ANALYSIS OF APPLICATIONS FOR AN 
AUTOMOTIVE MULTICORE PROCESSOR ..........................................................................................................................................546

Davide Compagnin ; Tullio Vardanega 
 



DESIGNING OPTIMAL HARMONIC FILTERS IN POWER SYSTEMS USING GREEDY ADAPTIVE 
DIFFERENTIAL EVOLUTION ..................................................................................................................................................................554

Miguel Leon ; Yigen Zenlander ; Ning Xiong ; Francisco Herrera 
 

AUTOMATED DECISION SUPPORT IOT FRAMEWORK .................................................................................................................561
Willian Tessaro Lunardi ; Leonardo Amaral ; Sabrina Marczak ; Fabiano Hessel ; Holger Voos 

 

ENHANCING SAFE HUMAN-ROBOT COLLABORATION THROUGH NATURAL MULTIMODAL 
COMMUNICATION .....................................................................................................................................................................................569

Iñaki Maurtua ; Izaskun Fernandez ; Johan Kildal ; Loreto Susperregi ; Alberto Tellaeche ; Aitor Ibarguren 
 

EAICA: AN ENERGY-AWARE RESOURCE PROVISIONING ALGORITHM FOR REAL-TIME CLOUD 
SERVICES ......................................................................................................................................................................................................577

Hamid Faragardi ; Aboozar Rajabi ; Kristian Sandström ; Thomas Nolte 
 

GENERIC FRAMEWORK ENABLING SECURE AND EFFICIENT AUTOMOTIVE WIRELESS SW 
UPDATES........................................................................................................................................................................................................587

Marco Steger ; Michael Karner ; Joachim Hillebrand ; Werner Rom ; Carlo Boano ; Kay Römer 
 

PERFORMANCE IMPACT OF COMMERCIAL INDUSTRIAL FIREWALLS ON NETWORKED CONTROL 
SYSTEMS........................................................................................................................................................................................................595

Manuel Cheminod ; Luca Durante ; Adriano Valenzano ; Claudio Zunino 
 

REJECTION OF PERIODIC DISTURBANCES USING MRAC WITH MINIMAL CONTROLLER SYNTHESIS.....................603
Ciro Larco Barros ; Josep M. Olm ; Ramon Costa-Castelló 

 

WIRELESS HANDOVER PERFORMANCE IN INDUSTRIAL ENVIRONMENTS: A CASE STUDY ..........................................609
Jetmir Haxhibeqiri ; Michael Mehari ; Wei Liu ; Eli De Poorter ; Wout Joseph ; Ingrid Moerman ; Jeroen Hoebeke 

 

FROM AUTOMATIONML TO ROS: A MODEL-DRIVEN APPROACH FOR SOFTWARE ENGINEERING 
OF INDUSTRIAL ROBOTICS USING ONTOLOGICAL REASONING .............................................................................................613

Yingbing Hua ; Stefan Zander ; Mirko Bordignon ; Björn Hein 
 

NEXT GENERATION REAL-TIME NETWORKS BASED ON IT TECHNOLOGIES.....................................................................621
Wilfried Steiner ; Pablo Gutiérrez Peón ; Marina Gutiérrez ; Ayhan Mehmed ; Guillermo Rodriguez-Navas ; Elena Lisova ; 
Francisco Pozo 

 

ROS ENGINEERING WORKBENCH BASED ON SEMANTICALLY ENRICHED APP MODELS FOR 
IMPROVED REUSABILITY .......................................................................................................................................................................629

Ramez Awad ; Georg Heppner ; Arne Roennau ; Mirko Bordignon 
 

FUZZY CONTROL OF AN ELECTRICAL ENERGY GENERATION SYSTEM BASED ON RENEWABLE 
SOURCES .......................................................................................................................................................................................................638

Ciprian Vlad ; Marian Barbu ; Ramon Vilanova 
 

FOURBYTHREE: IMAGINE HUMANS AND ROBOTS WORKING HAND IN HAND ..................................................................644
Iñaki Maurtua ; Nicola Pedrocchi ; Andrea Orlandini ; Jose de Gea Fernández ; Christian Vogel ; Aaron Geenen ; Kaspar 
Althoefer ; Ali Shafti 

 

DESCRIPTION OF AN INTELLIGENT RESOURCE UNIT FOR A SMART PRODUCTION .......................................................652
Matthias Klein ; Markus Leitzgen ; Michael Weyrich 

 

TOWARDS A PLANNING-BASED FRAMEWORK FOR SYMBIOTIC HUMAN-ROBOT COLLABORATION .......................656
Amedeo Cesta ; Andrea Orlandini ; Giulio Bernardi ; Alessandro Umbrico 

 

MAPPING REAL-TIME COMMUNICATING TASKS ON A DISTRIBUTED IMA ARCHITECTURE .......................................664
Emilie Deroche ; Jean-Luc Scharbarg ; Christian Fraboul 

 

ADAPTIVE FAULT DIAGNOSER BASED ON PSO ALGORITHM FOR A CLASS OF TIMED CONTINUOUS 
PETRI NETS...................................................................................................................................................................................................672

R. Casas-Carrillo ; O. Begovich ; J. Ruiz-León ; S. Čelikovský 
 

AUTOTUNING OF AN IN-LINE PH CONTROL SYSTEM...................................................................................................................679
Pedro Mercader ; Kristian Soltesz ; Alfonso Baños 

 

MULTI-FREQUENCY DISTURBANCE COMPENSATION IN A PLASTIC INJECTION MOLDING 
MACHINE ......................................................................................................................................................................................................683

Luca Simoni ; Manuel Beschi ; Davide Colombo ; Antonio Visioli 
 

ON THE DUALITY BETWEEN FIRING RATE AND INITIAL MARKING VARIATIONS IN TCPN .........................................687
Manuel Navarro-Gutiérrez ; Antonio Ramírez-Treviño ; Manuel Silva 

 

A FRAMEWORK FOR COMMUNICATION AND PROVISIONING IN AN INTELLIGENT SECONDARY 
SUBSTATION ................................................................................................................................................................................................695

Stephan Cejka ; Alexander Hanzlik ; Andreas Plank 
 

CAR PLATOONING RECONFIGURATION APPLYING RESET CONTROL TECHNIQUES .....................................................700
A. Costas ; M. Cerdeira-Corujo ; A. Barreiro ; E. Delgado ; A. Baños 

 

COEXISTING WIRELESS SENSOR NETWORKS IN CYBER-PHYSICAL PRODUCTION SYSTEMS .....................................708
Christoph Cammin ; Dmytro Krush ; Ralf Heynicke ; Gerd Scholl ; Christopher Schulze ; Sebastian Thiede ; Christoph Herrmann 

 

TOWARDS AUTOMATIC VISUAL SEA GRASS DETECTION IN UNDERWATER AREAS OF 
ECOLOGICAL INTEREST .........................................................................................................................................................................712

Antoni Burguera ; Francisco Bonin-Font ; Jose Luis Lisani ; Ana Belen Petro ; Gabriel Oliver 
 

AN OFF-LINE ROBOT MOTION PLANNING APPROACH FOR THE REDUCTION OF THE ENERGY 
CONSUMPTION............................................................................................................................................................................................716

Alba Fenucci ; Marina Indri ; Fabrizio Romanelli 
 

ASYNCHRONOUS INFORMATION CONSENSUS IN DISTRIBUTED CONTROL OF IRRIGATION CANALS .....................724
Lai Nguyen ; Laurent Lefevre ; Denis Genon-Catalot ; Youness Lami 

 

COMPARISON OF WIRELESS GATEWAY CONCEPTS FOR INDUSTRIAL REAL-TIME-
COMMUNICATION .....................................................................................................................................................................................728

Johannes von Hoyningen-Huene ; Andreas Mueller ; Steven Dietrich ; Gunther May 
 



ROBUST FACTOR GRAPH OPTIMIZATION - A COMPARISON FOR SENSOR FUSION APPLICATIONS ..........................732
Tim Pfeifer ; Peter Weissig ; Sven Lange ; Peter Protzel 

 

TASK PLANNING USING PHYSICS-BASED HEURISTICS ON MANIPULATION ACTIONS....................................................736
Aliakbar Akbari ; Muhayyuddin ; Jan Rosell 

 

HAND-GUIDING ROBOTS ALONG PREDEFINED GEOMETRIC PATHS UNDER HARD JOINT 
CONSTRAINTS .............................................................................................................................................................................................744

Magnus Hanses ; Roland Behrens ; Norbert Elkmann 
 

OPEN AND INTEROPERABLE ICT SOLUTION FOR INTEGRATING DISTRIBUTED ENERGY 
RESOURCES INTO SMART GRIDS .........................................................................................................................................................749

F. Pröstl Andrén ; T. Strasser ; O. Langthaler ; A. Veichtlbauer ; C. Kasberger ; G. Felbauer 
 

TOWARDS A ROBOT FLEET FOR INTRA-LOGISTIC TASKS: COMBINING FREE ROBOT NAVIGATION 
WITH MULTI-ROBOT COORDINATION AT BOTTLENECKS ........................................................................................................753

Matthias Lutz ; Christian Verbeek ; Christian Schlegel 
 

A HUMAN IN THE LOOP CORRECTIVE MAINTENANCE METHODOLOGY USING CROSS DOMAIN 
ENGINEERING DATA OF MECHATRONIC SYSTEMS......................................................................................................................757

Milan Vathoopan ; Benjamin Brandenbourger ; Alois Zoitl 
 

TOOLCHAIN FOR SEMANTICALLY ENRICHED DEVICE DEVELOPMENT OF FLEXIBLE PROFILE 
CONFORM FIELD DEVICES.....................................................................................................................................................................761

Stefan Mätzler ; Martin Wollschlaeger 
 

PROOF-OF-CONCEPT FOR A SOFTWARE-DEFINED REAL-TIME ETHERNET .......................................................................765
Matthias Herlich ; Jia Lei Du ; Fabian Schörghofer ; Peter Dorfinger 

 

INSTANT SERVICE CHOREOGRAPHIES FOR RECONFIGURABLE MANUFACTURING SYSTEMS - A 
DEMONSTRATOR .......................................................................................................................................................................................769

Thomas Kothmayr ; Alfons Kemper ; Andreas Scholz ; Jörg Heuer 
 

NON-INVASIVE, ENERGY-AUTONOMOUS AND WIRELESS TEMPERATURE SENSOR FOR THE 
PROCESS INDUSTY.....................................................................................................................................................................................777

Stephan Wildermuth ; Andreas Decker ; Jörg Gebhardt ; Paul Szasz ; Tilo Merlin ; Horst Schwanzer 
 

AN INDUSTRIAL ANALYTICS APPROACH TO PREDICTIVE MAINTENANCE FOR MACHINERY 
APPLICATIONS ............................................................................................................................................................................................781

Carlos Paiz Gatica ; Markus Koester ; Tobias Gaukstern ; Eugen Berlin ; Marek Meyer 
 

A COLORED TIMED PETRI NET MODEL FOR A CYBER-PHYSICAL VIEW OF AUTOMATED 
WAREHOUSE SYSTEMS ............................................................................................................................................................................785

Francesco Basile ; Pasquale Chiacchio ; Jolanda Coppola 
 

DESIGN OF A SEMI-AUTOMATIC ROBOTIC SYSTEM FOR SHIP HULL SURFACE BLASTING ..........................................793
Xin Zheng ; Guojie Lan ; Chee-Meng Chew ; Wen Feng Lu 

 

A MATHEMATICAL MODEL FOR SURFACE ROUGHNESS OF SHIP HULL GRIT BLASTING.............................................797
Xin Zheng ; Sibao Wang ; Chee-Meng Chew ; Wen Feng Lu 

 

TRM-SIOT: A SCALABLE HYBRID TRUST & REPUTATION MODEL FOR THE SOCIAL INTERNET OF 
THINGS...........................................................................................................................................................................................................801

Eleftherios Kokoris-Kogias ; Orfefs Voutyras ; Theodora Varvarigou 
 

AN EMBEDDED PROTOTYPE OF A RESIDENTIAL SMART APPLIANCE SCHEDULING SYSTEM.....................................809
Chris Ogwumike ; Michael Short ; Fathi Abugchem 

 

BUILDING AUTOMATION PLANNING AND DESIGN TOOL IMPLEMENTING EN 15 232 BACS 
EFFICIENCY CLASSES ..............................................................................................................................................................................813

Jakub Grela ; Andrzej Ożadowicz 
 

ACTIVE CONTROL AND MONITORING FUNCTIONS WITH MICROLOCATION IN BUILDING 
AUTOMATION AND CONTROL SYSTEMS - CASE STUDY ..............................................................................................................817

Andrzej Ożadowicz ; Jakub Grela ; Michał Zieliński 
 

TOWARD AN ACCURATE AND FAST HYBRID MULTI-SIMULATION WITH THE FMI-CS STANDARD ...........................821
Jean-Philippe Tavella ; Mathieu Caujolle ; Stephane Vialle ; Cherifa Dad ; Charles Tan ; Gilles Plessis ; Mathieu Schumann ; 
Arnaud Cuccuru ; Sebastien Revol 

 

TOWARDS AN INTEGRATED DEVELOPMENT OF CONTROL APPLICATIONS FOR MULTI-
FUNCTIONAL ENERGY STORAGES ......................................................................................................................................................826

Claudia Zanabria ; Filip Pröstl Andrén ; Johannes Kathan ; Thomas Strasser 
 

DATA-DRIVEN DUAL-RATE CONTROL SYSTEM USING THE TITO METHOD........................................................................830
Takao Sato ; Takahiro Honda ; Nozomu Araki ; Yasuo Konishi 

 

FRAMEWORK FOR IMPLEMENTATION OF ITERATIVE LEARNING CONTROL ON PROGRAMMABLE 
LOGIC CONTROLLERS .............................................................................................................................................................................835

Matthias Bibl ; Michael Robin ; Michael Steinegger ; Georg Schitter 
 

CHALLENGES FOR FUNCTIONAL TESTING OF RECONFIGURABLE PRODUCTION SYSTEMS .......................................839
Andreas Zeller ; Michael Weyrich 

 

ECOSYSTEMS IN THE MANUFACTURING INDUSTRY - INTERMEDIATE RESEARCH RESULTS .....................................843
Peter Kress ; Alexander Pflaum ; Ulrich Löwen 

 

AUTOMATIC SETUP OF FAULT DETECTION ALGORITHMS IN BUILDING AND HOME AUTOMATION.......................847
Henrik Dibowski ; Jiří Vass ; Ondřej Holub ; Jiří Rojíček 

 

OPERATION PLANNING OF ELECTIVE PATIENTS IN AN ORTHOPEDIC SURGERY DEPARTMENT ..............................853
Daniel Clavel ; Cristian Mahulea ; Jorge Albareda ; Manuel Silva 

 



TEST METHODOLOGY FOR VIRTUAL COMMISSIONING BASED ON BEHAVIOUR SIMULATION OF 
PRODUCTION SYSTEMS ...........................................................................................................................................................................860

Sebastian Süß ; Stephan Magnus ; Mario Thron ; Holger Zipper ; Ulrich Odefey ; Victor Fäßler ; Anton Strahilov ; Adam 
Kłodowski ; Thomas Bär ; Christian Diedrich 

 

COST CONTROLLING OF WIND ENERGY PLANTS USING MAINTENANCE PROCESS MODELLING .............................869
Fazel Ansari ; Ulrich Seidenberg ; Aline Stock ; Matthias Vogel 

 

OPTIMAL POWER DISTRIBUTION FOR DECENTRALIZED ELECTRIC ENERGY NETWORK WITH 
ELECTRIC VEHICLES ...............................................................................................................................................................................873

Katsuhiro Sakato ; Ittetsu Taniguchi ; Kazutoshi Sakakibara ; Takuya Matsumoto ; Hisashi Tamaki ; Masahiro Fukui 
 

A SOFTWARE FRAMEWORK FOR AUGMENTED REALITY-BASED SUPPORT OF INDUSTRIAL 
OPERATIONS................................................................................................................................................................................................877

Ian D. Peake ; Jan Olaf Blech ; Matthew Schembri 
 

ERROR HANDLING WITHIN HIGHLY AUTOMATED AUTOMOTIVE INDUSTRY: CURRENT PRACTICE 
AND RESEARCH NEEDS............................................................................................................................................................................881

Ashfaq Farooqui ; Patrik Bergagård ; Petter Falkman ; Martin Fabian 
 

ANALYZING THE CAUSES AND EFFECTS OF COMPLEXITY ON DIFFERENT LEVELS OF 
AUTOMOBILE MANUFACTURING SYSTEMS ....................................................................................................................................885

Seyedarya MirRashed ; Mohammad Rostami Mehr ; Magdalena Mißler-Behr ; Arndt Lüder 
 

AN ADVANCED DATA ANALYTICS FRAMEWORK FOR ENERGY EFFICIENCY IN BUILDINGS .......................................889
Daniel Schachinger ; Stefan Gaida ; Wolfgang Kastner ; Filip Petrushevski ; Clemens Reinthaler ; Milos Sipetic ; Gerhard Zucker 

 

PLANT FLOOR COMMUNICATIONS INTEGRATION USING A LOW COST CPPS ARCHITECTURE .................................893
Marcelo V. García ; Edurne Irisarri ; Federico Pérez ; Elisabet Estévez ; Darío Orive ; Marga Marcos 

 

MOVING IEC 61131-3 APPLICATIONS TO A COMPUTING FRAMEWORK BASED ON CLR VIRTUAL 
MACHINE ......................................................................................................................................................................................................897

Salvatore Cavalieri ; Giuseppe Puglisi ; Marco Stefano Scroppo ; Luca Galvagno 
 

A MODEL-BASED APPROACH FOR PROCESS MONITORING IN OIL PRODUCTION INDUSTRY ......................................905
Edurne Irisarri ; Marcelo V. García ; Federico Pérez ; Elisabet Estévez ; Marga Marcos 

 

ANALYSIS OF THE CYBER-SECURITY OF INDUSTRY 4.0 TECHNOLOGIES BASED ON RAMI 4.0 AND 
IDENTIFICATION OF REQUIREMENTS ...............................................................................................................................................909

Holger Flatt ; Sebastian Schriegel ; Jürgen Jasperneite ; Henning Trsek ; Heiko Adamczyk 
 

SYSTEMATIZATION APPROACH FOR THE ADAPTATION OF MANUFACTURING MACHINES........................................913
Xuan Luu Hoang ; Alexander Fay ; Philipp Marks ; Michael Weyrich 

 

A COMPARISON OF FORMAL VERIFICATION APPROACHES FOR IEC 61499........................................................................917
Jan Olaf Blech ; Per Lindgren ; David Pereira ; Valeriy Vyatkin ; Alois Zoitl 

 

A CONCEPT FOR SELF-CONFIGURATION OF ADAPTIVE SENSOR AND INFORMATION FUSION 
SYSTEMS........................................................................................................................................................................................................921

Alexander Fritze ; Uwe Mönks ; Volker Lohweg 
 

TOWARDS A COMMUNICATION NETWORK MODEL GENERATOR FOR EVALUATING SMART GRID 
APPLICATIONS ............................................................................................................................................................................................925

René Dapra ; Christof Brandauer ; Filip Pröstl Andrén ; Thomas Strasser 
 

CASE STUDY ON APPLYING AUGMENTED REALITY FOR PROCESS SUPERVISION IN INDUSTRIAL 
USE CASES.....................................................................................................................................................................................................929

Lukas Baron ; Annerose Braune 
 

SEMI-AUTOMATIC POSE ESTIMATION OF A FLEET OF ROBOTS WITH EMBEDDED STEREOSCOPIC 
CAMERAS ......................................................................................................................................................................................................933

Xavier Cortés ; Francesc Serratosa ; Carlos-Francisco Moreno-Garcia 
 

SPATIO-TEMPORAL REASONING AND DECISION SUPPORT FOR SMART ENERGY SYSTEMS .......................................939
Jan Olaf Blech ; Lasith Fernando ; Keith Foster ; G. Abhilash ; SD Sudarsan 

 

EVALUATION OF TSCH SCHEDULING IMPLEMENTATIONS FOR REAL WSN APPLICATIONS .......................................947
V. Sempere-Payá ; J. Silvestre-Blanes ; D. Todolí ; M. Valls ; S. Santonja 

 

SETTING GOVERNOR PROPERTIES ON ARM ARCHITECTURES IN IMAGE PROCESSING 
APPLICATIONS ............................................................................................................................................................................................951

Javier Silvestre-Blanes 
 

A TEST BED DEDICATED TO THE STUDY OF VULNERABILITIES IN IEC 61850 POWER UTILITY 
AUTOMATION NETWORKS .....................................................................................................................................................................955

Maëlle Kabir-Querrec ; Stéphane Mocanu ; Jean-Marc Thiriet ; Eric Savary 
 

USING PROCESS MODELS TO SUPPORT CUSTOMER SPECIFIC PRODUCTION PROCESSES ...........................................959
Alexander Dennert ; Martin Wollschlaeger ; Patrick Gering ; Thomas Knothe ; Anne Lemcke 

 

CONTEXT AWARE ARCHITECTURE FOR DISTRIBUTED ROBOTICS .......................................................................................963
Martin Seidel ; Sebastian Zug 

 

AGENT-BASED DIMENSIONING TO SUPPORT THE PLANNING OF INTRA-LOGISTICS SYSTEMS ..................................967
Theresa Beyer ; Peter Göhner ; Ramin Yousefifar ; Karl-Heinz Wehking 

 

STATIC ANALYSIS OF SEQUENTIAL FUNCTION CHARTS USING ABSTRACT INTERPRETATION .................................971
Hendrik Simon ; Stefan Kowalewski 

 

INTERNAL INCONSISTENCIES IN THE THIRD EDITION OF THE IEC 61131-3 INTERNATIONAL 
STANDARD ....................................................................................................................................................................................................975

Bruno Gonçalves Silva ; Mário de Sousa 
 

ORCHESTRATION OF ARROWHEAD SERVICES USING IEC 61499: DISTRIBUTED AUTOMATION CASE 
STUDY.............................................................................................................................................................................................................979

Hasan Derhamy ; Dmitrii Drozdov ; Sandeep Patil ; Jan van Deventer ; Jens Eliasson ; Valeriy Vyatkin 
 



ANALYSIS OF SERVICE-ORIENTED ARCHITECTURE APPROACHES SUITABLE FOR MODULAR 
PROCESS AUTOMATION ..........................................................................................................................................................................984

Henry Bloch ; Alexander Fay ; Mario Hoernicke 
 

SUPPORTING THE REGRESSION TEST OF MULTI-VARIANT SYSTEMS IN DISTRIBUTED 
PRODUCTION SCENARIOS ......................................................................................................................................................................992

Sebastian Abele ; Michael Weyrich 
 

AUTOMATED SEWING USING CONVEYOR BELTS..........................................................................................................................996
Johannes Schrimpf 

 

COEXISTENCE OF WIRELESS CONTROL SYSTEMS: AN INTEGRAL EVENT-BASED SIMULATION 
APPROACH..................................................................................................................................................................................................1000

Dimitri Block ; Malte Schmidt ; Lars Dürkop ; Nico Wiebusch ; Uwe Meier 
 

PROTOTYPE FOR ENHANCED PRODUCT DATA ACQUISITION BASED ON INHERENT FEATURES IN 
LOGISTICS ..................................................................................................................................................................................................1004

Maximilian Fechteler ; Marian Schlüter ; Jörg Krüger 
 

AN IMPROVED WIRELESS MAC PROTOCOL FOR PRIORITY BASED DATA DELIVERY ..................................................1008
Zaloa Fernandez ; Pedro M. Rodriguez ; Iñaki Val ; Mikel Mendicute 

 

EXPLORING TACTILE SURFACE SENSORS AS A GESTURE INPUT DEVICE FOR INTUITIVE ROBOT 
PROGRAMMING........................................................................................................................................................................................1012

Arne Muxfeldt ; Jan Niklas Haus ; Jingyuan Cheng ; Daniel Kubus 
 

DEALING WITH TIME-SERIES DATA IN PREDICTIVE MAINTENANCE PROBLEMS..........................................................1016
Gian Antonio Susto ; Alessandro Beghi 

 

DETECTION OF COMMERCIAL OFFSET PRINTING USING AN ADAPTIVE SOFTWARE 
ARCHITECTURE FOR THE DFT ...........................................................................................................................................................1020

Anton Pfeifer ; Volker Lohweg 
 

FEASIBILITY OF CONNECTING MACHINERY AND ROBOTS TO INDUSTRIAL CONTROL SERVICES IN 
THE CLOUD ................................................................................................................................................................................................1024

Christian Horn ; Jörg Krüger 
 

TRANSLATING TIMING REQUIREMENTS OF EMBEDDED SOFTWARE SYSTEMS MODELED IN 
SIMULINK TO A TIMING ANALYSIS MODEL ..................................................................................................................................1028

Padma Iyenghar ; Arne Noyer ; Joachim Engelhardt ; Elke Pulvermueller 
 

INTERACTIVE POSE CALIBRATION OF A SET OF CAMERAS FOR VIDEO SURVEILLANCE ..........................................1032
Gaetano Manzo ; Francesc Serratosa ; Mario Vento 

 

BEHAVIOR MODELING OF AUTOMATION COMPONENTS USING CROSS-DOMAIN 
INTERDEPENDENCIES ............................................................................................................................................................................1036

Benjamin Brandenbourger ; Milan Vathoopan ; Alois Zoitl 
 

EPSCORE: A DIDACTIC OPEN ARCHITECTURE OF AN EVOLVABLE PRODUCTION SYSTEM ......................................1040
Rafael da Silva Mendonça ; Andre Luiz Duarte Cavalcante ; Vicente Ferreira de Lucena  

 

MULTI-CAST AUTHENTICATION FRAMEWORK FOR DISTRIBUTED CONTROL SYSTEMS BASED ON 
IEC 61499 ......................................................................................................................................................................................................1044

Aydin Homay ; Mario de Sousa 
 

A GENERIC FRAMEWORK FOR DEFECT DETECTION ON VESSEL STRUCTURES BASED ON IMAGE 
SALIENCY....................................................................................................................................................................................................1048

Francisco Bonnin-Pascual ; Alberto Ortiz 
 

ALTERNATIVE CONTROLS FOR SOFT REAL-TIME INDUSTRIAL CONTROL SERVICES IN CASE OF 
BROKEN CLOUD LINKS..........................................................................................................................................................................1052

Syed Shiraz Gilani ; Florian Jungbluth ; Holger Flatt ; Verena Wendt ; Jürgen Jasperneite 
 

ESTIMATION OF THERMAL CONDUCTIVITY FOR MODEL WITH RADIATIVE HEAT TRANSFER BY 
EXTENDED KALMAN FILTER...............................................................................................................................................................1056

Akira Yanou ; Naoki Hosoya ; Katsuhiro Wada ; Mamoru Minami ; Takayuki Matsuno 
 

EVALUATION AND SIMULATION OF BUILDING AUTOMATION SYSTEMS BASED ON THEIR 
AUTOMATIONML DESCRIPTION ........................................................................................................................................................1060

Damian Eduardo Diaz Fuentes ; Uwe Becker ; Patrick Diekhake ; Michelle Günther ; André Scholz ; Philipp Puntel Schmidt ; 
Alexander Fay 

 

TOWARDS A FOUNDATION FOR HOLISTIC POWER SYSTEM VALIDATION AND TESTING...........................................1066
M. Blank ; S. Lehnhoff ; K. Heussen ; D. E. Morales Bondy ; C. Moyo ; T. Strasser 

 

INCREASING THE FLEXIBILITY OF MANUFACTURING: A SERVICE-ORIENTED APPROACH IN 
AUTOMATION............................................................................................................................................................................................1070

Stephan Schäfer ; Dirk Schöttke ; Thomas Kämpfe ; Dietrich Krönke ; Ulrich Berger ; Bernd Tauber 
 

REQUIREMENTS ENGINEERING AND MODELLING FOR BUILDING AUTOMATION SYSTEMS ....................................1074
Michelle Günther ; André Scholz ; Philipp Puntel Schmidt ; Alexander Fay ; Patrick Diekhake ; Damian Eduardo Diaz Fuentes ; 
Uwe Becker 

 

FAULT INJECTION FOR IEC 61499 APPLICATIONS .......................................................................................................................1082
Bernd Glatz ; Harald Schuster ; Martin Horauer ; Thomas Rauscher ; Roman Obermaisser 

 

SCIENCE AUTOMATION IN PRACTICE: PERFORMANCE DATA FARMING IN WORKFLOWS .......................................1085
Dariusz Król ; Jacek Kitowski ; Rafael Ferreira da Silva ; Gideon Juve ; Karan Vahi ; Mats Rynge ; Ewa Deelman 

 

AUTOMATED ENHANCEMENT AND DETECTION OF STRIPE DEFECTS IN LARGE CIRCULAR WEFT 
KNITTED FABRICS ...................................................................................................................................................................................1089

Marcin Kopaczka ; Hanry Ham ; Kristina Simonis ; Raphael Kolk ; Dorit Merhof 
 



A STUDY OF TIME-VARYING COST PARAMETER ESTIMATION METHODS IN AUTOMATED 
TRANSPORTATION SYSTEMS BASED ON MOBILE ROBOTS .....................................................................................................1093

Pragna Das ; Lluís Ribas-Xirgo 
 

IOT-BASED INTEROPERABILITY FRAMEWORK FOR ASSET AND FLEET MANAGEMENT ............................................1097
Jere Backman ; Janne Väre ; Kary Främling ; Manik Madhikermi ; Ossi Nykänen 

 

TOWARDS APPLIED SECURITY-BY-DESIGN FOR DER UNITS...................................................................................................1101
A. Veichtlbauer ; O. Langthaler ; D. Engel ; C. Kasberger ; F. Pröstl Andrén ; T. Strasser 

 

AN ELECTRONIC DEVICE DESCRIPTION LANGUAGE BASED APPROACH FOR COMMUNICATION 
WITH DBMS AND FILE SYSTEM IN AN INDUSTRIAL AUTOMATION SCENARIO................................................................1105

Suprateek Banerjee ; Ing Daniel Großmann 
 

ACTIVE FLOW CONTROL FOR AEROSPACE OPERATIONS BY MEANS OF A DENSE WIRELESS 
SENSOR AND ACTUATOR NETWORK ................................................................................................................................................1109

Ramiro Sámano-Robles ; João Loureiro ; Eduardo Tovar ; Julio Viana ; João Cintra ; Andre Rocha 
 

TOWARDS AN FPGA-BASED NETWORK LAYER FILTER FOR THE INTERNET OF THINGS EDGE 
DEVICES ......................................................................................................................................................................................................1113

T. Gomes ; F. Salgado ; S. Pinto ; J. Cabral ; A. Tavares 
 

A SYMBOLIC DISTRIBUTED EVENT DETECTION SCHEME FOR WIRELESS SENSOR NETWORKS .............................1117
Salvatore Gaglio ; Giuseppe Lo Re ; Gloria Martorella ; Daniele Peri 

 

BPMN FOR KNOWLEDGE ACQUISITION AND ANOMALY HANDLING IN CPS FOR SMART FACTORIES...................1121
Dmitri Panfilenko ; Peter Poller ; Daniel Sonntag ; Sonja Zillner ; Martin Schneider 

 

ANALYZING CONSENSUS IN MULTI-MODE REAL-TIME COMMUNICATION USING HISTORY 
INFORMATION ..........................................................................................................................................................................................1125

Akramul Azim 
 

A FIRST PERFORMANCE ANALYSIS OF THE ADMISSION CONTROL IN THE HARTES ETHERNET 
SWITCH ........................................................................................................................................................................................................1131

Inés Álvarez ; Mladen Knezic ; Luis Almeida ; Julián Proenzaz 
 

USE OF MACHINE VISION IN COLLABORATIVE ROBOTICS: AN INDUSTRIAL CASE. .....................................................1135
Alberto Tellaeche ; Iñaki Maurtua ; Aitor Ibarguren 

 

A SMALL-SCALE MODEL HOUSE EVALUATION PLATFORM FOR BUILDING AUTOMATION SYSTEMS ...................1141
Malte Burkert ; Jörn Esdohr ; Heiko Krumm 

 

PROVIDING PHYSICAL LAYER SECURITY FOR MISSION CRITICAL MACHINE TYPE 
COMMUNICATION ...................................................................................................................................................................................1149

Andreas Weinand ; Abhijit Ambekar ; Michael Karrenbauer ; Hans D. Schotten 
 

FIRST IMPLEMENTATION AND TEST OF REINTEGRATION MECHANISMS FOR NODE REPLICAS IN 
THE FT4FTT ARCHITECTURE ..............................................................................................................................................................1153

Alberto Ballesteros ; Sinisa Derasevic ; Manuel Barranco ; Julián Proenza 
 

IMPROVING MAINTENANCE OF FT4FTT: EXTENDING IT TO MONITOR AND LOG ITS AVAILABLE 
REDUNDANCY VIA INTERNET .............................................................................................................................................................1157

Manuel Barranco ; Adel Zendouh ; Alberto Ballesteros ; Julián Proenza 
 

AUTOMATIC GENERATION OF DIAGNOSTIC HANDLING CODE FOR DECENTRALIZED PLC-BASED 
CONTROL ARCHITECTURES................................................................................................................................................................1161

Michael Steinegger ; Martin Melik-Merkumians ; Johannes Zajc ; Georg Schitter 
 

AUTOMATION AND USER INTERACTION SCHEMES FOR HOME ENERGY MANAGEMENT - A 
COMBINED APPROACH ..........................................................................................................................................................................1169

David Rua ; Cláudia Abreu ; Tiago Costa ; Miguel Heleno 
 

AGENT-BASED COGNITIVE ARCHITECTURE FRAMEWORK:  IMPLEMENTATION OF COMPLEX 
SYSTEMS WITHIN A MULTI-AGENT FRAMEWORK .....................................................................................................................1174

Alexander Wendt ; Thilo Sauter 
 

ICT EMULATION PLATFORM SETUP DEMONSTRATION OF SMART GRID COMPONENT PROTOTYPE 
EXAMPLES ..................................................................................................................................................................................................1178

Marcus Meisel ; Stefan Wilker ; Matthias Wess ; Alexander Wendt ; Thilo Sauter ; Georg Kienesberger 
 

DESIGN AND IMPLEMENTATION OF A WEB-CENTRIC REMOTE DATA ACQUISITION SYSTEM .................................1182
Tullio Facchinetti ; Guido Benetti ; Moses A. Koledoye ; Gianluca Roveda 

 

QOS-AS-A-SERVICE IN THE LOCAL CLOUD ....................................................................................................................................1190
Luis Lino Ferreira ; Michele Albano ; Jerker Delsing 

 

A GENERIC APPROACH FOR DETECTION OF WEAR-OUT SITUATIONS IN MACHINE SUBSYSTEMS ........................1198
Fabian Paschke ; Christian Bayer ; Olaf Enge-Rosenblatt 

 

INTRODUCING SENSITIVE COMPLIANT ROBOTS FOR ASSEMBLY OPERATIONS IN A MEDIUM-
SIZED COMPANY ......................................................................................................................................................................................1202

Christian Lehmann ; J. Philipp Städter 
 

APPOINTMENT SCHEDULING OF DIAGNOSTIC FACILITIES SUBJECT TO NON-STATIONARY 
EMERGENCY DEMAND AND WAITING TIME TARGETS .............................................................................................................1210

Jing Wen ; Na Geng ; Xiaolan Xie 
 

3D SIMULATION-BASED USER INTERFACES FOR A HIGHLY-RECONFIGURABLE INDUSTRIAL 
ASSEMBLY CELL ......................................................................................................................................................................................1216

Christian Schlette ; Eric Guiffo Kaigom ; Daniel Losch ; Georgij Grinshpun ; Markus Emde ; Ralf Waspe ; Nils Wantia ; Jürgen 
Roßmann 

 

DUAL-ARM FRAMEWORK FOR COOPERATIVE APPLICATIONS.............................................................................................1222
Carlos Rodríguez ; Abiud Rojas-de-Silva ; Raúl Suárez 

 



UNDERPINNING UK HIGH-VALUE MANUFACTURING: DEVELOPMENT OF A ROBOTIC RE-
MANUFACTURING SYSTEM..................................................................................................................................................................1228

Richard French ; Hector Marin-Reyes 
 

INVARIANT OBSERVER APPLIED TO ANAEROBIC DIGESTION MODEL ..............................................................................1236
Khadidja Chaib Draa ; Holger Voos ; Marouane Alma ; Mohamed Darouach 

 

MICROSERVICES APPROACH FOR THE INTERNET OF THINGS .............................................................................................1240
Björn Butzin ; Frank Golatowski ; Dirk Timmermann 

 

OPPORTUNISTIC PREVENTIVE MAINTENANCE STRATEGY OF A MULTI-COMPONENT SYSTEM 
WITH HIERARCHICAL STRUCTURE BY SIMULATION AND EVALUATION .........................................................................1246

Stéphane Barde ; Hayong Shin ; Soumaya Yacout 
 

DYNAMIC OPTIMIZATION APPROACHES FOR RESOURCE ALLOCATION PLANNING IN INLAND 
NAVIGATION NETWORKS .....................................................................................................................................................................1254

Eric Duviella ; Houda Nouasse ; Arnaud Doniec ; Karine Chuquet 
 

INTEGRATING INDUSTRIAL MIDDLEWARE IN LINKED DATA COLLABORATION NETWORKS - 
LINKED DATA ADAPTER FOR OPC UA..............................................................................................................................................1262

Markus Graube ; Leon Urbas ; Jan Hladik 
 

EVALUATION AND IMPROVEMENT OF GLOBAL POSE ESTIMATION WITH MULTIPLE APRILTAGS 
FOR INDUSTRIAL MANIPULATORS ...................................................................................................................................................1270

Christian Nissler ; Stefan B×üttner ; Zoltan-Csaba Marton ; Laura Beckmann ; Ulrike Thomasy 
 

LEARNING ADAPTIVE DISPATCHING RULES FOR A MANUFACTURING PROCESS SYSTEM BY USING 
REINFORCEMENT LEARNING APPROACH .....................................................................................................................................1278

Shuhui Qu ; Jie Wang ; Govil Shivani 
 

STATISTICAL CHARACTERIZATION OF THE 2.4 GHZ RADIO CHANNEL FOR WSN IN INDOOR 
OFFICE ENVIRONMENTS.......................................................................................................................................................................1286

Dmitrii Kirov ; Roberto Passerone ; Massimo Donelli 
 

IMPROVED RELAY AUTO-TUNING METHOD FOR UNSTABLE TITO SYSTEMS ..................................................................1295
Saxena Nikita ; M. Chidambaram 

 

ENCOURAGEING RESULTS ON ICT FOR ENERGY EFFICIENT BUILDINGS .........................................................................1303
Thibaut Le Guilly ; Arne Skou ; Petur Olsen ; Per Printz Madsen ; Michele Albano ; Luis Lino Ferreira ; Luis Miguel Pinho ; Keld 
Pedersen ; Miquel Casals ; Marcel Macarulla ; Marta Gangolells 

 

A POWER DATA DRIVEN ENERGY-COST-AWARE PRODUCTION SCHEDULING METHOD FOR 
SUSTAINABLE MANUFACTURING AT THE UNIT PROCESS LEVEL ........................................................................................1311

Xu Gong ; Toon De Pessemier ; Wout Joseph ; Luc Martens 
 

USER-FRIENDLY FORMAL SPECIFICATION LANGUAGES - CONCLUSIONS DRAWN FROM 
INDUSTRIAL EXPERIENCE ON MODEL CHECKING.....................................................................................................................1319

Antti Pakonen ; Cheng Pang ; Igor Buzhinsky ; Valeriy Vyatkin 
 

OPTIMAL CONTROL BASED APPROACH FOR AUTONOMOUS DRIVING ..............................................................................1327
Reza Dariani ; Stephan Schmidt ; Roland Kasper 

 

A HUMAN-ROBOT INTERACTION INTERFACE FOR MOBILE AND STATIONARY ROBOTS BASED ON 
REAL-TIME 3D HUMAN BODY AND HAND-FINGER POSE ESTIMATION ...............................................................................1335

Kristian Ehlers ; Konstantin Brama 
 

A MODEL-BASED FAILURE RECOVERY APPROACH FOR AUTOMATED PRODUCTION SYSTEMS 
COMBINING SYSML AND INDUSTRIAL STANDARDS ...................................................................................................................1341

Patrick Bareiß ; Daniel Schütz ; Rafael Priego ; Marga Marcos ; Birgit Vogel-Heuser 
 

INTEGRATING SEMANTICS FOR DIAGNOSIS OF MANUFACTURING SYSTEMS ................................................................1348
Andreas Bunte ; Alexander Diedrich ; Oliver Niggemann 

 

OPTIMAL TEMPERATURE SET-POINT PLANNING FOR RESIDENTIAL BUILDINGS .........................................................1356
Domenico Gorni ; Antonio Visioli 

 

MULTIVARIABLE GPC FOR PROCESSES WITH MULTIPLE TIME DELAYS: IMPLEMENTATION 
ISSUES ..........................................................................................................................................................................................................1362

A. Pawlowski ; J. L. Guzmán ; M. Berenguel ; J. E. Normey-Rico ; S. Dormido 
 

INTELLIGENT OPERATING STRATEGY FOR AN INTERNAL RUBBER MIXER'S MULTI-MOTOR DRIVE 
SYSTEM BASED ON ARTIFICIAL NEURAL NETWORK ................................................................................................................1368

Malte Strop ; Detmar Zimmer 
 

A GLOBAL APPROACH TO MANIPULABILITY OPTIMISATION FOR A DUAL-ARM MANIPULATOR ..........................1377
Marco Faroni ; Manuel Beschi ; Antonio Visioli ; Lorenzo Molinari Tosatti 

 

GENERATOR FOR MODULAR VIRTUAL SENSORS .......................................................................................................................1383
Burkhard Hensel ; Klaus Kabitzsch 

 

ROBOTML FOR INDUSTRIAL ROBOTS: DESIGN AND SIMULATION OF MANIPULATION SCENARIOS......................1391
Selma Kchir ; Saadia Dhouib ; Jérémie Tatibouet ; Baptiste Gradoussoff ; Max Da Silva Simoes 

 

GENERATION OF SAFE OPERATION SEQUENCES USING ITERATIVE REFINEMENTS AND 
ABSTRACTIONS OF TIMED AUTOMATA ..........................................................................................................................................1399

Thomas Cochard ; David Gouyon ; Jean-François Pétin 
 

A SERVICE-ORIENTED DOMAIN SPECIFIC LANGUAGE PROGRAMMING APPROACH FOR BATCH 
PROCESSES .................................................................................................................................................................................................1407

Martin Melik Merkumians ; Matthias Baierling ; Georg Schitter 
 

VISION BASED, STATISTICAL LEARNING SYSTEM FOR FAULT RECOGNITION IN INDUSTRIAL 
ASSEMBLY ENVIRONMENT ..................................................................................................................................................................1416

Zs. J. Viharos ; D. Chetverikov ; A. Háry ; R. Sághegyi ; A. Barta ; L. Zalányi ; I. Pomozi ; Sz. Soós ; Zs. Kövér ; B. Varjú 
 



A MODEL-BASED APPROACH TO QUALIFIED PROCESS AUTOMATION FOR ANOMALY DETECTION 
AND TREATMENT.....................................................................................................................................................................................1422

DeJiu Chen ; Dmitri Valeri Panfilenko ; Mahmood R. Khabbazi ; Daniel Sonntag 
 

FUTURE RESEARCH CHALLENGES OF SECURE HETEROGENEOUS INDUSTRIAL COMMUNICATION 
NETWORKS.................................................................................................................................................................................................1430

Apala Ray ; Johan Åkerberg ; Mats Björkman ; Mikael Gidlund 
 

DESIGN OF CYBER-PHYSICAL SYSTEMS: DEFINITION AND METAMODEL FOR REUSABLE 
RESOURCES................................................................................................................................................................................................1436

Giacomo Barbieri ; Cesare Fantuzzi 
 

CONCEPT AND DEVELOPMENT OF A SEMANTIC BASED DATA HUB BETWEEN PROCESS DESIGN 
AND AUTOMATION SYSTEM ENGINEERING TOOLS - AN APPROACH TO ACHIEVE ITERATIVE DATA 
EXCHANGE WITHOUT THE NEED FOR STANDARDIZED SEMANTICS ..................................................................................1445

Pouria G. Bigvand ; Alexander Fay ; Rainer Drath ; Pablo Rodriguez Carrion 
 

FLIGHT PLANNING AND GUIDANCE FEATURES FOR AN UAV FLIGHT MANAGEMENT COMPUTER ........................1453
Karam Eliker ; H. Bouadi ; M. Haddad 

 

GRASP SYNTHESIS OF 3D ARTICULATED OBJECTS WITH n LINKS .......................................................................................1459
Noé Alvarado Tovar ; Raúl Suárez 

 

DESIGN OF MODEL PREDICTIVE CONTROL FOR TIME-VARYING NONLINEAR SYSTEM BASED ON 
GAUSSIAN PROCESS REGRESSION MODELING ............................................................................................................................1465

Min Zhou ; Zhao-Qin Guo ; Xiang Li 
 

NEW TYPES OF FAULTS DETECTION AND DIAGNOSIS USING A MIXED SOFT & HARD CLUSTERING 
FRAMEWORK ............................................................................................................................................................................................1471

Heng-Chao Yan ; Jun-Hong Zhou ; Chee Khiang Pang 
 

AGGREGATING OPC UA SERVERS FOR MONITORING MANUFACTURING SYSTEMS AND MOBILE 
WORK MACHINES ....................................................................................................................................................................................1477

Ilkka Seilonen ; Tomi Tuovinen ; Joona Elovaara ; Ian Tuomi ; Timo Oksanen 
 

FORMAL WORST-CASE PERFORMANCE ANALYSIS OF TIME-SENSITIVE ETHERNET WITH FRAME 
PREEMPTION .............................................................................................................................................................................................1481

Daniel Thiele ; Rolf Ernst 
 

SEMANTIC SUBGRAPH ISOMORPHISM FOR ENABLING PHYSICAL ADAPTABILITY OF CYBER-
PHYSICAL PRODUCTION SYSTEMS ...................................................................................................................................................1490

Grischan Engel ; Thomas Greiner ; Sascha Seifert 
 

HIERARCHICAL DECOMPOSITION OF INDUSTRIAL ASSEMBLY TASKS .............................................................................1498
Arne Muxfeldt ; Daniel Kubus 

 

ANOMALY DETECTION ON ATMS VIA TIME SERIES MOTIF DISCOVERY...........................................................................1506
Sahar Torkamani ; Alexander Dicks ; Volker Lohweg 

 

EVALUATING XMPP COMMUNICATION IN IEC 61499-BASED DISTRIBUTED ENERGY APPLICATIONS ....................1514
Armin Veichtlbauer ; Manuel Parfant ; Oliver Langthaler ; Filip Pröstl Andrén ; Thomas Strasser 

 

MODELING APPROACH FOR A FLEXIBLE MANUFACTURING CONTROL SYSTEM..........................................................1522
Ambra Calà ; Daria Ryashentseva ; Arndt Lüder 

 

LOSSLESS EXCHANGE OF AUTOMATION PROJECT CONFIGURATION DATA ...................................................................1526
Arndt Lüder ; Nicole Schmidt ; Michael John 

 

INTEGRATING DYNAMIC PROCESS SIMULATION INTO DETAILED AUTOMATION ENGINEERING - 
EXPLOITING STANDARD INTERFACES FOR TRANSFERRING BASIC AUTOMATION DESIGN......................................1534

Niklas Paganus ; Karri Honkoila ; Tommi Karhela 
 

DISTRICT HEATING TEMPERATURE CONTROL ALGORITHM BASED ON SHORT TERM WEATHER 
FORECAST AND CONSUMPTION PREDICTIONS ............................................................................................................................1542

Nikolaos Papakonstantinou ; Jouni Savolainen ; Jarmo Koistinen ; Antti Aikala ; Valeriy Vyatkin 
 

TRANSFORMATION OF THE NAMUR MTP TO OPC UA TO ALLOW PLUG AND PRODUCE FOR 
MODULAR PROCESS AUTOMATION..................................................................................................................................................1550

Sachari Wassilew ; Leon Urbas ; Jan Ladiges ; Alexander Fay ; Thomas Holm 
 

APPROACH TO INTERCONNECT EXISTING INDUSTRIAL AUTOMATION SYSTEMS WITH THE 
INDUSTRIAL INTERNET .........................................................................................................................................................................1559

Alexander Faul ; Nasser Jazdi ; Michael Weyrich 
 

RLL - RELIABLE LOW LATENCY BROADCAST DATA DISSEMINATION IN DENSE WIRELESS 
LIGHTING CONTROL NETWORKS .....................................................................................................................................................1563

Conrad Dandelski ; Bernd-Ludwig Wenning ; Michael Kuhn ; Dirk Pesch 
 

IDENTIFICATION OF “INDUSTRIE 4.0” COMPONENT HIERARCHY LAYERS ......................................................................1571
Hannes Röpke ; Kristofer Hell ; Jacek Zawisza ; Arndt Lüder ; Nicole Schmidt 

 
 

Author Index 




