2016 IEEE 14th International
Conference on Industrial
Informatics (INDIN 2016)

Poitiers, France
19-21 July 2016

Pages 1-694

I E E E IEEE Catalog Number: CFP16INI-POD
4 ISBN: 978-1-5090-2871-9

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 is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP16INI-POD
ISBN (Print-On-Demand): 978-1-5090-2871-9
ISBN (Online): 978-1-5090-2870-2
ISSN: 1935-4576

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

proceedings

.com



TABLE OF CONTENTS

INVITED SPEAKERS

TECHNOLOGIES AND INFRAESTRUCUTES

CO-SIMULATION WITH OPC UA . ...ttt ettt st et e st e et e s st e e be e e nee e s aeeanbeesteeesteesnteanbeeanaeesteenneeennes 20
Stephan Hensel, Markus Graube, Leon Urbas, Till Heinzerling, Mathias Oppelt

OPC UA EXTENSION FOR IP AUTO-CONFIGURATION IN CYBER-PHYSICAL SYSTEMS........ccccovvviiiiininns 26
Markus Rentschler, Henning Trsek, Lars Duerkop

PARTITIONING MODEL FOR MOBILE ELECTRIC VEHICLE DATA . ..o oottt 32
Malte Zuch

REDIRNET - EMERGENCY RESPONDER DATA INTEROPERABILITY NETWORK ......cccceoiiiiieii e 37

Aurel Machalek, Dominic Dunlop, Zoltan Balogh, Emil Gatial, Ladislav Hluchy

COGNITIVE AND COMPUTATIONAL INTELLIGENCE

ARTIFICIAL NEURAL NETWORKS USED FOR PATTERN RECOGNITION OF SPEECH

SIGNAL BASED ON DCT PARAMETRIC MODELS OF LOW ORDER.......ccccceiiitiieiieiieesee e 46
Priscila Rocha, Washington Silva

COLOR FILTER ARRAYS REVISITED - EVALUATION OF BAYER PATTERN

INTERPOLATION FOR INDUSTRIAL APPLICATIONS ...ttt ettt e e e nnn e 52
Matthias Breier, Wei Li, Constantin Haas, Dorit Merhof

MACHINE LEARNING BASED ESTIMATION OF OZONE USING SPATIO-TEMPORAL DATA

FROM AIR QUALITY MONITORING STATIONS ......ooiiie ittt sttt nbeanes 58
Tapiwa M. Chiwewe, Jeofrey Ditsela

DISTRIBUTED, EMBEDDED AND NETWORKED CONTROL SYSTEMS

CHALLENGES FROM RESEARCH TO DEPLOYMENT OF INDUSTRIAL DISTRIBUTED

CONTROL SYSTEMS ..ttt sttt b e ke s bt e bt e b e e R e e s bt e £ e e b e eh e e Ak e e b e e b e e Re e e b e eb e e bt ebe e nbeabe e bt aneenbenbeens 68
Niclas Ericsson, Tomas Lennvall, Johan Akerberg, Mats Bjérkman

MODEL PREDICTIVE CONTROL FOR THE REFERENCE REGULATION OF CURRENT

MODE CONTROLLED DC-DC CONVERTERS ...ttt bbbt 74
Luca Cavanini, Gionata Cimini, Gianluca Ippoliti

SIMULTANEOUS TCP AND NCS FLOWS IN A UPPAAL FRAMEWORK WITH A NEW AQM

TECHNIQUE ... o b bbb a e b e b e e b e h oAbt e b e e b e e a e e b e e s e e e b e e b e bt e s s e b e et e n bt b e b sne s 80
Luciano Mauro Arley Sup, Renato Moraes, Adolfo Bauchspiess

REAL-TIME AND EMBEDDED COMPUTING

A CONFIDENCE ASSESSMENT OF WCET ESTIMATES FOR SOFTWARE TIME

RANDOMIZED CACHES. ... ..ottt e e e et e e e et e e e e et e e e e e aa e e e eabeeeaabeeeeastteeesabeeesnbaeeeesseeessabeeesbeeeaaseens 90
Pedro Benedicte, Leonidas Kosmidis, Eduardo Quinones, Jaume Abella, Francisco J. Cazorla

A SYSTEM RECONFIGURATION ARCHITECTURE FOR HYBRID AUTOMATION SYSTEMS

BASED IN AGENTS AND PROGRAMMABLE LOGIC CONTROLLERS.........ccco oo 98
Tiago Santos, Luis Ribeiro, Andre Dionisio Rocha, Jose Barata

MIXED-CRITICALITY TRANSACTIONAL MEMORY CONTROLLER FOR EMBEDDED

N I =117 £ TSP PPPPPPR 104
Zaher Owda, Roman Obermaisser
ROBUST MALFUNCTION DIAGNOSIS IN PROCESS INDUSTRY TIME SERIES ..., 111

Thanasis Vafeiadis, Stelios Krinidis, Chrysovalantou Ziogou, Dimosthenis loannidis, Spyros Voutetakis, Dimitrios
Tzovaras



TOWARDS A MULTI-SOFTCORE FPGA APPROACH FOR THE HOG ALGORITHM .....ccccoviveiieceeee 117
José Arnaldo Mascagni De Holanda, Jodo Manuel Paiva Cardoso, Eduardo Marques

FACTORY AUTOMATION

A FRAMEWORK BASED ON CLR VIRTUAL MACHINE TO DEPLOY IEC 61131-3 PROGRAMS. ................ 126
Salvatore Cavalieri, Marco Stefano Scroppo, Luca Galvagno

CONTRACT BASED VERIFICATION OF TEC 81499 ...ttt 132
Per Lindgren, David Pereira, Marcus Linder, Luis Miguel Pinho

GUIDED SEMI-AUTOMATIC SYSTEM TESTING IN FACTORY AUTOMATION ......ccoiiiiiiiiiicnieee 142
Sebastian Ulewicz, Birgit Vogel-Heuser

HANDLING ERRORS IN DYNAMIC PRODUCTION ENVIRONMENTS ..ot 148
Nadine Keddis, Gerd Kainz, Benjamin Brandenbourger, Milan Vathoopan, Alois Zoitl

INTEGRATING I0OT TO MANUFACTURING PROCESSES UTILIZING SEMANTICS ... 154
Christos Alexakos, Christos Anagnostopoulos, Athanasios P. Kalogeras

THE NEED FOR SHAPING NON-TIME-CRITICAL DATA IN PROFINET NETWORKS .......ccccooniiiiiiniennne 160

Sven Kerschbaum, Kai-Steffen Hielscher, Reinhard German

TOWARDS A COMMON CLASSIFICATION OF CHANGES FOR INFORMATION AND

AUTOMATED PRODUCTION SYSTEMS AS PRECONDITION FOR MAINTENANCE EFFORT

LS I Y72 L ] SRR 166
Birgit Vogel-Heuser, Thomas Simon, Jens Folmer, Robert Heinrich, Kiana Rostami, Ralf Reussner

HUMAN-MACHINE INTERFACES

AUGMENTED REALITY EXPERIMENTS WITH INDUSTRIAL ROBOT IN INDUSTRY 4.0
ENVIRONMENT ..ottt h bbb bbbt b b b e e e st e b £ bbbt b e e e s e bt e bt e bt e b et et e b e 176
Ivo Maly, David Sedlacek, Paulo Leitao

SMOKE DETECTION FOR SURVEILLANCE CAMERAS BASED ON COLOR, MOTION, AND

Alexander Filonenko, Danilo Céceres Hernandez, Wahyono Wahyono, Kang-Hyun Jo

MECHATRONICS AND ROBOTICS

A FRAMEWORK FOR THE CONTROL OF A PARALLEL MANIPULATOR WITH SEVERAL

ACTUATION MODES ..ottt sttt e et e s e e st e et e e sa s e e be e st ee e teesate e teeaseeeseeanbeenteeesteeanseeaneeanaeenneenneeenres 190
Damien Chablat, Ranjan Jha, Stéphane Caro

ADAPTIVE SMC FOR TRAJECTORY TRACKING IN FREEFORM GRINDING........cccccoviiniiieniisienie e 196
Sophie Klecker, Peter Plapper

AN AUTOMATIC SEALING RINGS GRABBING AND PUTTING SYSTEM......ccoccoiiiiiiieiiiine e 202

Guojin Ma, Yanting Lou, Zhong Li, Mingyu Gao, Yuxiang Yang, Yuanyuan Liu, Zhiwei He, Hongjuan Zhu

AN INDUSTRIAL STANDARD BASED CONTROL ARCHITECTURE FOR MULTI-ROBOT

REAL TIME COORDINATION ...ttt sttt e et se et e s e et e asteesseesnteesseeesaeesneeanteesseeesteeanseenseesnenesneesnseenses 207
Harrisson Fischer, Philippe Vulliez, Jean-Pierre Gazeau, Said Zeghloul

AN INTERPOLATION METHOD BASED ON TOOL ORIENTATION FITTING IN FIVE-AXIS

CINC MACHINING ...ttt et e s bt a1 b e be e s b e s bt e s e e ke e st e nb e e s b e be e st e nb e e sb e e be et e s bt e benbeenbenbeenes 213
Cong Geng, Yuhou Wu

COLLABORATIVE LOCALIZATION FOR AUTONOMOUS ROBOTS IN STRUCTURED

ENVIRONMENTS ...ttt sttt ettt e et ettt et ess b e e be e e st e e ehe e aa b e e be e e steeaReeemb e e beeesteenn b e e beenreeesseenneeantes 219
Antoni Grau, Edmundo Guerra, Rodrigo Munguia, Yolanda Bolea

DESIGN OF AN APPLICATION PROGRAMMING INTERFACE (APl) FOR COMMERCIAL

INDUSTRIAL ROBOTS ...ttt ettt s et e st e s te e s tae e saeessbe e teeasteesseeanbe e st aeesteessseanteeeseeeaseeanbeeatanetaesnseenseenreen 225
Sezgin Secil, Cansu Soyleyici, Metin Ozkan, Osman Parlaktuna, Helin Dutagaci, Kaya Turgut, Mustafa Parlaktuna

DESIGNING A BIOMIMETIC MODEL OF NON-LINEAR ELASTIC SAFETY MECHANISM

FOR COLLABORATIVE ROBOTS ... oottt sttt ettt asbe st st b astenbesseesbe et e sbe e st et e aneenbaasaesbeaneas 231
Fabien Courreges, Med Amine Laribi, Marc Arsicault, Said Zeghloul

EVOLVING FUZZY MODELS FOR THE POSITION CONTROL OF TWIN ROTOR

AERODYNAMIC SYSTEIMS. ...ttt ste et e st e st e e e e ss e e te e st e e teesmee e seeeseeesseeanseeseeesteeaneeanseesnanensennneeenees 237
Radu-Emil Precup, Mircea-Bogdan Radac, Emil M. Petriu, Raul-Cristian Roman, Teodor-Adrian Teban,
Alexandra-lulia Szedlak-Stinean



MULTI-MOTOR PRESSURE MANAGEMENT SYSTEM WITH MINIMAL ENERGY

(010 11N 10 11 | = I 1 USSP 243
Valery Vodovozov, Levon Gevorkov, Zoja Raud

MULTI-OBJECTIVE DESIGN OPTIMIZATION OF THE DELTHAPTIC, A NEW 6-DOF

HAPTIC DEVICE. ...ttt b1t 1 bbbt 1 b4 a8 b e b e e bt e b e e Re e e b e e st e be e Re e s b e e s b e e b e e ne e st e nre e beaneen 248
Margot Vulliez, Said Zeghloul

ENERGY EFFICIENCY

AN OUTPUT-CAPACITORLESS FVF-BASED LOW-DROPOUT REGULATOR FOR POWER

MANAGEMENT APPLICATIONS ...ttt e e e e e e et e e e et e e e s be e e e e taeeeeateeesabeeeaabbeeeasreeesabeeeanteeaaanes 258
Vahideh Shirmohammadli, Alireza Saberkari, Herminio Martinez-Garcia, Eduard Alarcon-Cot

CONTROL STRATEGY FOR EXTREME CONDITIONS REGENERATIVE BRAKING OF A

HYBRID ENERGY STORAGE SYSTEM FOR AN ELECTRIC VEHICLE.........cccovi it 264
Khaled Itani, Alexandre De Bernardinis, Zoubir Khatir, Ahmad Jammal, Mohamad Oueidat

ENRICHMENT OF PERFORMANCE FOR OUTPUT-CAPACITORLESS LDO VOLTAGE

REGULATORS ...ttt e e st e e ettt e e e st e e e e e tbe e e e bbeeesabe e e e teeeeasteeeesabae e e teeeeassbeeesabeeeaasbeeeassbeeesabaeeantneeanes 270
Herminio Martinez-Garcia

IMPROVEMENT OF THE CONTROLLER ALGORITHMS FOR ACTIVE POWER FILTERS

OPERATING UNDER DISTORTED AND UNBALANCED GRID VOLTAGES..........c oo 276
Petre-Marian Nicolae, Dinut-Lucian Popa

INTEGRATED POWER MANAGEMENT SYSTEM BASED ON EFFICIENT LDO-ASSISTED

DC/DC BUCK CONVERTER ...ttt ettt ettt ettt s ettt e e st e e et e et e e sat e st e e ebaeeteesateebeeereeesaaeanteenres 282
Vahideh Shirmohammadli, Alireza Saberkari, Herminio Martinez-Garcia, Eduard Alarcon-Cot

POWER DISTRIBUTION NETWORK RECONFIGURATION BASED ON MIN-COST FLOW

PROBLEM ...ttt bbb a bbb e b h bbb s b e e R b e b e e b e e bt e a bR e E Rt b bR e Rt b e neane s 286
Abdelkrim Ali Zazou, Emmanuel Grolleau, Emilie Chevrier, Richard Pascal, Jean-Paul Gaubert, Ladjel
Bellatreche

POWER SYSTEM LOAD MODELING AND DISAGGREGATION BASED ON DICTIONARY

LEARNING ... .ot h bt bbb E b e s Rk e bR etttk e b e b e bRt b e e st b bRttt nne 292

Rahul Sinha, Spoorthy S, Prerna Khurana, M. Girish Chandra

WIRELESS, CYBER-PHYSICAL AND CLOUD TECHNOLOGIES

ADAPTA: ADAPTIVE TIMESLOT ALLOCATION SCHEME FOR IEEE 802.15.4E LLDN MODE................... 304
Benedito Bitencort, Ricardo Moraes, Paulo Portugal, Francisco Vasques
ASSESSMENT OF CLOUD SERVICES: AN ECONOMIC PERSPECTIVE .....ccc it 310

Emre Sezgin

IMPLEMENTATION FRAMEWORK FOR CLOUD-BASED HOLONIC CONTROL OF CYBER-

PHYSICAL PRODUCTION SYSTEMS ... .ottt sttt bbbt et sbe et st e e nbe e nbe s 316
Francisco Gamboa Quintanilla, Olivier Cardin, Anne L'Anton, Pierre Castagna

PROGRESS IN AIRBORNE ULTRASONIC DATA COMMUNICATIONS FOR INDOOR

APPLICATIONS ..ttt bbbttt bbb e e b e e h b b £ e s e R e e R b e A b e e b e e b e eh b e b e e b b e Rt e st e bt e b e bt sbb e b e nbeen 322
Wentao Jiang, William M. D. Wright

TOOLS AND APPLICATIONS

A SIMPLE STRATEGY FOR FALL EVENTS DETECTION .......oiiiiiie et 332
Fouzi Harrou, Nabil Zerrouki, Ying Sun, Amrane Houacine

AGILE DEVELOPMENT OF HOME AUTOMATION SYSTEM WITH THINGML .....c.ccooviiiiiiieee e 337

Anatoly Vasilevskiy, Brice Morin, @ystein Haugen, Pal Evensen

CHOUQET FUZZY INTEGRAL BASED CONDITION MONITORING AND ANALYSIS

APPROACH USING SIMULATION FRAMEWORK FOR RAIL FAULTS ... 345
Yunus Santur, Mehmet Karakose, Erhan Akin

ELECTRIC ARC MODEL IN PSCAD - EMTDC AS EMBEDDED COMPONENT AND THE

DEPENDENCY OF THE DESIRED ACTIVE POWER ........oo ettt ettt eette e eabaa e aes 351
Loredana Ghiormez, Manuela Panoiu, Caius Pan, Raluca Rob



ENABLING QUERY BASED FAILURE DETECTION FOR EH&S COMPLIANCE BY A

DOMAIN SPECIFIC WORKFLOW META DATA MODEL.......oooiii ettt 357
Heiko Thimm

ENGINEERING OF AUTOMATION SYSTEMS USING A METAMODEL IMPLEMENTED IN

AUTOMATIONML ..ttt e bt e e st e st e e st e e beesab e e be e et se e beesabe e beeereeesbeesabe e beeesteeaabeenbeeataeesbeesneeenrs 363

Benjamin Brandenbourger, Milan Vathoopan, Alois Zoitl
FULL INTEGRATION OF MATLAB/SIMULINK WITH CONTROL APPLICATION

DEVELOPMENT USING OPC UNIFIED ARCHITECTURE .....ccoiiiiiii e 371
Haitham Elfahaam, Florian Palm, Sten Griner, Ulrich Epple
IMPROVING MAINTENANCE PROCESSES WITH DISTRIBUTED MONITORING SYSTEMS...........cccc...... 377

Hans Fleischmann, Johannes Kohl, Jorg Franke, Andreas Reidt, Markus Duchon, Helmut Krcmar
INTEGRATING PERFORMANCE MODELING IN INDUSTRIAL AUTOMATION THROUGH

AUTOMATIONML AND PIMIF ...ttt bbb bbbt b et r et ein i 383
Luca Berardinelli, Emanuel Maetzler, Tanja Mayerhofer, Manuel Wimmer

PLC CODE GENERATION BASED ON A FORMAL SPECIFICATION LANGUAGE ...........cccoiiiiiiininieenn 389
Daniel Darvas, Enrique Blanco Vifiuela, Istvan Majzik

SOLVING CIRCULAR DEPENDENCIES IN INDUSTRIAL AUTOMATION PROGRAMS ........ccooeiiieee 397

Sreeja Nair, Raoul Jetley
TOWARDS AN INTELLIGENT CONTROL SYSTEM FOR DISTRICT HEATING PLANTS:

DESIGN AND IMPLEMENTATION OF A FUZZY LOGIC BASED CONTROL LOORP ......ccccocvviniiininienieenn 405
Vitali Vansovits, Aleksei Tepljakov, Kristina Vassiljeva, Eduard Petlenkov
RAIL DEFECT DETECTION WITH REAL TIME IMAGE PROCESSING TECHNIQUE .........cccccooviiiiiiiie, 411

Canan Tastimur, Mehmet Karakdse, Erhan Akin, Ilhan Aydin

NEW AND EMERGING PARADIGMS

EFFICIENT LOAD BALANCING FOR MULTI-CONTROLLER IN SDN-BASED MISSION-
CRITICAL NETWORKS. ... ettt bttt b b bttt b e e bt e b £ e s e e b e e R b e eh £ e et e b e e b e ebe e b e abeen b e ebeebesbe e b e nbeenes 420
Nguyen Tien Hai, Dong-Seong Kim

ADVANCED SIGNAL PROCESSING METHODS AND PATTERN AND IMAGE RECOGNITION
TECHNIQUES FOR CONDITION MONITORING OF ELECTRICAL MACHINES

A MULTI-LABEL CLASSIFICATION APPROACH FOR THE DETECTION OF BROKEN BARS

AND MIXED ECCENTRICITY FAULTS USING THE START-UP TRANSIENT .....ocoiiiiiiriiieeecscee s 430
George Georgoulas, Vicente Climente-Alarcon, Jose Antonino-Daviu, Chrysostomos Stylios, Antero Arkkio,
George Nikolakopoulos

REPORTING FALSE INDICATIONS OF STARTUP ANALYSIS WHEN DIAGNOSING DAMPER
DAMAGES IN SYNCHRONOUS MOTORS ... .ottt sttt a st snae et e sraa e sneesneeessaesneaenseesneeesseesnseensesanees 434
Jose Antonino-Daviu, Vicente Climente-Alarcon, Alfredo Quijano Lopez, Stephen Hornsey

MONITORING, DIAGNOSTIC AND PROGNOSTIC METHODS AND INDUSTRIAL
APPLICATIONS

A GPU-BASED METHOD FOR ROBUST AND EFFICIENT FAULT DETECTION IN
INDUSTRIAL AUTOMATION PROGCESSES. ........co ottt sttt bttt nb et sbe b nas 442
Stefan Windmann, Oliver Niggemann

A NEW REAL-TIME FUZZY LOGIC BASED DIAGNOSIS OF STATOR FAULTS FOR

INVERTER-FED INDUCTION MOTOR UNDER LOW SPEEDS........ccccoiiiiitiii e 446
Ilhan Aydin, Mehmet Karakose, Erhan Akin

AN ONLINE PERFORMANCE MONITORING METHOD FOR ANALOG CIRCUIT .....ccoiiiiieiieieesieneeiens 452
Aihua Zhang

IMPLEMENTATION OF NONINTRUSIVE MONITORING AND FAULT DIAGNOSIS IN

INDUSTRIAL ROBOT SYSTEM ... .ottt bbbttt b e bt et b e bbb b e et e nbe e b beenbenae e 457

Jani Jokinen, Jose L. Martinez Lastra
IMPROVING CLUSTERING BASED ANOMALY DETECTION WITH CONCAVE HULL: AN

APPLICATION IN CONDITION MONITORING OF WIND TURBINES.........cccoiiiiiiinie e 463
Peng Li, Oliver Niggemann



LPV MODELLING AND LPV OBSERVER-BASED FAULT DETECTION FOR WIND TURBINE
N LN =117 S T SO USSR O PRSPPI 467
Hui Shao, Zhiwei Gao, Krishna Busawon

MONITORING AND DIAGNOSTIC METHODS FOR VOLTAGE TRANSFORMERS FROM A

POWER GROUP. ... .ottt sttt s et s e e b e e s he e e s he e s a b e e be e e s ee e sbeesabe e beeesaeeaaeesabe e teeeteesaeeeabeesrneesseeaareanrs 471
Petre-Marian Nicolae, lleana-Diana Nicolae, Marian-Stefan Nicolae
PLS-BASED MEMORY CONTROL SCHEME FOR ENHANCED PROCESS MONITORING...........ccccccvviveens 477

Fouzi Harrou, Ying Sun

REAL-TIME CONDITION MONITORING APPROACH OF PANTOGRAPH-CATENARY

SYSTEM USING FPGA ...ttt b et b et b e e b e b £ e s et ekt e R b e e b £ e bt e b e e b e s bt e bt e b e e n b e s beebeabe e b e sreenes 481
Mehmet Karakose, Orhan Yaman, llhan Aydin, Ebru Karakose

SEMANTICALLY ENRICHED INDUSTRY DATA & INFORMATION MODELLING: A

FEASIBILITY STUDY ON SHOP-FLOOR INCIDENT RECOGNITION ..ot 487
Apostolos Tsolakis, Damiano Arena, Stelios Krinidis, Apostolos Perdikakis, Dimosthenis loannidis, Dimitrios
Kyritsis, Dimitrios Tzovaras

TAKAGI-SUGENO FUZZY MODELLING AND ROBUST FAULT RECONSTRUCTION FOR

WIND TURBINE SYSTEIMS ...ttt sttt b bbbt st b e b e e bt e st e s be e b e e bt eaeenbeebe e beanbenbeebeen 492
Xiaoxu Liu, Zhiwei Gao

CYBER-PHYSICAL SYSTEMS: FROM TECHNOLOGY SOLUTIONS TO REAL
INDUSTRIAL APPLICATIONS

BALANCING PREVENTIVE AND CORRECTIVE MAINTENANCE OF AIRCRAFT ASSETS: A
CYBER-PHYSICAL SYSTEMS APPROACH . ..ottt e 500
Marco Andreacchio, Abdelghani Bekrar, Rachid Benmansour, Damien Trentesaux

CROSS BENEFITS FROM CYBER-PHYSICAL SYSTEMS AND INTELLIGENT PRODUCTS

FOR FUTURE SMART INDUSTRIES ...ttt ettt ettt ette e e st e e e ettt e e s bt e s e sttaaeetaeeeenbeeeeatbeaeannes 504
José Barbosa, Paulo Leitdo, Damien Trentesaux, Armando W. Colombo, Stamatis Karnouskos

HOLONIC SELF-SUSTAINABLE SYSTEMS FOR ELECTRICAL MICRO GRIDS .......cccooiiiiiiiieececeeeeeee, 510
Adriano Ferreira, Paulo Leitdo

INTERACTION OF CONCURRENT PROCESSES IN CYBER-PHYSICAL SYSTEMS .....coocoiiieiiiieeceee e 516
Jan T. Bialasiewicz

VISUALISING THE DIGITAL TWIN USING WEB SERVICES AND AUGMENTED REALITY .....oceevevnenee. 522

Greyce Schroeder, Natanael Garcia, Ricardo Rodrigues, Charles Steinmetz, Danubia Espindola, Carlos Pereira,
Ivan Muller

DIGITAL HOLOGRAPHY FOR INDUSTRIAL APPLICATIONS

CHROMATIC ABERRATION ISSUE ON FULL-COLOR OPTICAL SCANNING HOLOGRAPHY

1L Y L = OSSOSO 532
Taegeun Kim

COMPUTER-GENERATED HOLOGRAM AUTHENTICATION VIA OPTICAL CORRELATION..........ccc...... 536
Wen Chen

ENHANCED AUTOFOCUSING SCHEME IN DIGITAL HOLOGRAPHY BASED ON

HOLOGRAM DECOMPOSITION ...ttt sttt b e b e se et e se e st e e e e abe e b e sbeeseeabe e b e sbeesneabeannas 541

Shuming Jiao, P. W. M. Tsang
EXPERIMENTAL INVESTIGATION ON SUM OF SQUARED DIFFERENCE BETWEEN

PHOTON-COUNTING ELEMENTAL IMAGES ...ttt ettt ettt ettt sbre e eabaaeenes 546
Seokwon Yeom
FAST CALCULATION TECHNIQUES FOR COMPUTER-GENERATED HOLOGRAMS.........cccccovviviniinieninnn 550

Takashi Nishitsuji, Tomoyoshi Shimobaba, Takashi Kakue, Tomoyoshi Ito

HIGH-SPEED HOLOGRAPHIC METROLOGY: PRINCIPLE, LIMITATIONS AND
APPLICATION TO VIBRO-ACOUSTICS OF STRUCTURES ..ottt 556
Pascal Picart, Julien Poittevin, Frangois Gautier, Charles Pezerat

HOLOGRAPHIC LENSLESS INTERFERENCE ENCRYPTION BASED ON SINGLE SPATIAL

LIGHT MODULATOR ..ottt ettt b ekt h e bbb e b b e e bt e b e e b e e b e ekt e b b e nb e e b e et e ebtenbeeb e et e aneeneenbeen 562
Dezhao Kong, Liangcai Cao, Hao Zhang, Qingsheng He, Guofan Jin
HOLOGRAPHIC-LASER-DRAWING VOLUMETRIC DISPLAY ..ottt 567

Kota Kumagai, Yoshio Hayasaki



OPTICAL METHODS FOR THE ANALYSIS OF RESIDUAL STRESSES AND MEASUREMENT
OF DISPLACEMENTS IN THE NANOMETRIC RANGE........oo ittt n e 570
Giancarlo Pedrini, Venancio Martinez-Garcia, Peter Weidmann, Alok Kumar Singh, Wolfgang Osten

OPTIMIZATIONS FOR ROBUST, HIGH-EFFICIENCY, WAVEGUIDE-BASED HOLOGRAPHIC

Scott Gneiting, Daniel E Smalley, Kamran Qaderi, Andrew Henrie, Benjamin Haymore, Stephen McLaughlin,
Jacob Kimball, Christopher Leach, Taylor Degraw

RECENT ADVANCES IN FINCH TECHNOLOGY ...ooiiiiiiiiiee ettt se e see e stee e snae e ssaesnaaesneesnanessessnseensesanes 582
Joseph Rosen, Roy Kelner, Yuval Kashter, Vijayakumar Anand
WAVEFRONT MODULATION BY COMPLEX AMPLITUDE IN HOLOGRAPHIC DISPLAY ...ccocecovevieirenee. 588

Xin Li, Juan Liu, Yongtian Wang

INDUSTRIAL WIRELESS NETWORKING

A FRAMEWORK FOR MAC LAYER WIRELESS INTRUSION DETECTION & RESPONSE FOR

SMART GRID APPLICATIONS ...ttt bbbt bbb b e bbbk e e bt bt e b e nne e 598
Batool Talha, Apala Ray
A NEW WIRELESS SENSOR NETWORK TDMA TIMING SYNCHRONIZATION PROTOCOL ......cc.ccceuenene 606

Tomas Lennvall, Johan Akerberg, Ewa Hansen, Kan Yu

AN EMPIRICAL STUDY OF INDUSTRIAL REAL-TIME WIRELESS MESH NETWORK IN

FIELD DEPLOYIMENTS ...ttt sttt b e bt bt s ekt h bt e s b e bt e s e ekt e ae e sb e e s e e e bt e mb e nbe e s e e e ke e b e s b e e rnenbeanran 612
Mark Nixon, Paul Muston, Shaobo Zheng, Tao Gong, Eric Rotvold, Wally Pratt, Song Han

BALANCING NETWORK PERFORMANCE AND NETWORK SECURITY IN A SMART GRID

APPLICATION L.ttt bbbttt bbb e o2 bt e b e h e e R e e a b oAb e e b e e b e eh b e b e e s b e bt e hb e bt e b e e bt eneennenre e 618
Apala Ray, Johan Akerberg, Mats Bjorkman, Mikael Gidlund

ENERGY CONSUMPTION ESTIMATION FOR TDMA-BASED INDUSTRIAL WIRELESS

SENSOR NETWORKS ...ttt bbbt bt b b e s etk e e R b e sh e e et e be e b e eb e e e e s beenb e e beeneabeennenneenes 625
Ivan Muller, Jean Winter, Carlos Eduardo Pereira, Valner Brusamarello, Joao Cesar Netto

HANDLING EVENT-TRIGGERED TRAFFIC OF SAFETY AND CLOSED-LOOP CONTROL

SYSTEMS IN WSANS ...ttt b bt h bbb E b e h e e b e bt bbbttt e b e e bbbt bt e e e bt 631
Mehrzad Lavassani, Filip Barac, Mikael Gidlund, Tingting Zhang

BIOLOGICALLY-INSPIRED COGNITIVE ARCHITECTURES IN DEPENDABLE
CYBER-PHYSICAL SYSTEMS

EVENT-BASED ENCODING FROM DIGITAL MAGNETIC COMPASS AND ULTRASONIC

DISTANCE SENSOR FOR NAVIGATION IN MOBILE SYSTEMS ..o 640
Juan Barrios-Aviles, Taras lakymchuk, Alfredo Rosado-Mufioz, Jose V. Francés-Villora, Manuel Bataller-
Mompean, Juan F. Guerrero-Martinez

RECONSTRUCTION OF FUNCTION BLOCK CONTROLLERS BASED ON TEST SCENARIOS

AND VERIFICATION . ..ottt sttt bbbt et be a1t e s b4 a1t e be e s e skt a8 e e ke es b e s b e e b e e be e bt e nbeabeenbeaneenaenreen 646
Daniil Chivilikhin, Ilya lvanov, Anatoly Shalyto, Valeriy Vyatkin

COMPUTATIONAL INTELLIGENCE: THE ENABLER FOR SMARTER GRIDS

CHANCE CONSTRAINED PROGRAMMING BASED OPTIMAL NETWORK

RECONFIGURATION IN SMART GRID ...ttt sttt sbe et b e b e nbe e nnean 656
Shungi Zeng, Zhao Xu, Fushuan Wen, Loi Li Lai

MICROGRID SIZING VIA PROFIT MAXIMIZATION: A POPULATION BASED

OPTIMIZATION APPROACH ...ttt bttt b e bbbt bt et b e e b e s bt et e st e e s b sbeesbesbe et e naee s 663
Luca Cavanini, Lucio Ciabattoni, Francesco Ferracuti, Gianluca Ippoliti, Sauro Longhi

INDUSTRIAL INTERNET AND ENGINEERING OF AUTOMATION SYSTEMS

A COMPOSITE METRIC FOR DYNAMIC ROUTING IN NETWORKED CONTROL SYSTEMS........cccccovnee 672
Le-Duy-Lai Nguyen, Laurent Lefevre, Denis Genon-Catalot



A STUDY ON USER-FRIENDLY FORMAL SPECIFICATION LANGUAGES FOR

REQUIREMENTS FORMALIZATION ...ttt sttt st b et sbe bt e b bt et e sbeebesbeenbenbe e b ntean 676
Cheng Pang, Antti Pakonen, lgor Buzhinsky, Valeriy Vyatkin

AN APPROACH FOR INTEGRATING LEGACY SYSTEMS IN THE MANUFACTURING

INDUSTRY ittt h bbbt bt bt £ h b e b e e R e e b e e h e E e e b e oAb e e h b e H e AR e e b e 4R e e e e e R e e b e ehb e bt e b e e b e sb e e e e beenbenbeenes 683
Naveen Govindarajan, Borja Ramis Ferrer, Xu Xiangbin, Angelica Nieto, Jose Luis Martinez Lastra

CLOUD BASED SOLUTION ENABLING COLLABORATIVE SUPPLY NETWORK

OPTIMIZATION FOR AN ORIGINAL EQUIPMENT MANUFACTURER .......ccooiiiiiee e 689
Xu Xiangbin, Angelica Nieto, Borja Ramis Ferrer, Roberto Camp, Jose Luis Martinez Lastra

DYNAMIC ONLINE RECONFIGURATION IN MANUFACTURING SYSTEMS USING SOSJ

FRAIMEWORK ...ttt ettt 1 bt s e b e 1 e e e bt e st e A b e e b e e b e 4R b e A b e e h e e bt e he e eb e e b e ekt e nb e s bt e b e e ke e aeenbenbeebeanean 695
Udayanto Dwi Atmojo, Zoran Salcic, Kevin I-Kai Wang

ENABLING SMART MAINTENANCE SERVICES: BROKER-BASED EQUIPMENT STATUS

DATA ACQUISITION AND BACKEND WORKFLOWS ..ottt 699
Martin Maritsch, Christian Lesjak, Andreas Aldrian

HARDWARE-SECURED AND TRANSPARENT MULTI-STAKEHOLDER DATA EXCHANGE

FOR INDUSTRIAL FOT .ottt bttt et b e b e b b e e hb e s b e e b e e b e e hb e eb e e R e e ke e mb e sbeehe e beenbenbeesnenbeannas 706
Christian Lesjak, Holger Bock, Daniel Hein, Martin Maritsch
11OT BASED EFFICIENCY MONITORING OF A GANTRY ROBOT.....ccoiitiiiiiiie e 714

Francesco Benzi, Stefano Farné, Ezio Bassi, Francesco Compagnoni
IMPLEMENTATION OF AN INDUSTRIAL VISUALIZATION MODEL FOR COLLABORATIVE

NETWORKS. ...ttt b bt h bt b E b E s e h b bR 8 b e e bt e b e e bt b et b e e et e bt eb e e bt e b et et e n e 720
Mohammad Johirul Islam, Borja Ramis Ferrer, Xu Xiangbin, Angelica Nieto, Jose Luis Martinez Lastra

PARAMETERS SELECTION IN PREDICTIVE ONLINE SIMULATION.....cooociiiiiinic e 726
Gerardo Santillan Martinez, Tuomas Miettinen, Antti Aikala, Jouni Savolainen, Kalle Kondelin, Tommi Karhela,
Valeriy Vyatkin

PLANT DESCRIPTIONS FOR ENGINEERING TOOL INTEROPERABILITY ..cciiiiiiiiiiiie e 730

Oscar Carlsson, Daniel Vera, Jerker Delsing, Bilal Ahmad, Robert Harrison
PLANT MODEL INFERENCE FOR CLOSED-LOOP VERIFICATION OF CONTROL SYSTEMS:

INITIAL EXPLORATIONS . ...ttt et h bbbt bt bbb e bt s bbb b e e b sb e e be e b b 736
Igor Buzhinsky, Valeriy Vyatkin
REQUIREMENT VERIFICATION IN SIMULATION-BASED AUTOMATION TESTING........ccooviiiiiriiieen 740

Eero Siivola, Seppo Sierla, Hannu Niemistd, Tommi Karhela, Valeriy Vyatkin

SEMANTIC INTEGRATION OF MULTI-AGENT SYSTEMS USING AN OPC UA

INFORMATION MODELING APPROACH . ...ttt sttt sb st nb ettt nbe s 744
Max Hoffmann, Philipp Thomas, Daniel Schiitz, Birgit Vogel-Heuser, Tobias Meisen, Sabina Jeschke

SPECULATIVE COMPUTATION IN IEC 61499 FUNCTION BLOCKS EXECUTION -

MODELING AND SIMULATION ..ottt b bbbt b e bt b e b et 748
Dmitrii Drozdov, Victor Dubinin, Valeriy Vyatkin

TOWARDS A MODEL-INTEGRATED COMPUTING PARADIGM FOR RECONFIGURABLE

MOTION CONTROL SYSTEM ... .ottt b bbbt b e e b e e ae e sb e e se e ebe e b e sbeaseeebeenbenbeesneabeannas 756
Di Li, Nan Zhou, Jiafu Wan, Zhenkun Zhai, Athanasios V. Vasilakos

VISION-BASED SYSTEMS FOR DANGER DETECTION

A MULTIPURPOSE AUTONOMOUS ROBOT FOR TARGET RECOGNITION IN UNKNOWN
ENVIRONMENTS ...ttt bbb e bbb b b e b e e st e b e e bbbt b e st e e bt bttt n e et eb e b e 766
Danilo Avola, Gian Luca Foresti, Luigi Cinque, Cristiano Massaroni, Gabriele Vitale, Luca Lombardi

DETECTING ILLEGALLY PARKED VEHICLE BASED ON CUMULATIVE DUAL
FOREGROUND DIFFERENCE .........ootiittieii ettt sb e bbb e bbb e s 772
Wahyono Wahyono, Alexander Filonenko, Kang-Hyun Jo

HIGH DIMENSIONALITY REDUCTION TECHNIQUES FOR INFORMATION AND INDUSTRIAL
APPLICATIONS




A CHARACTER-LEVEL SEQUENCE-TO-SEQUENCE METHOD FOR SUBTITLE LEARNING..................... 780
Haijun Zhang, Jingxuan Li, Yuzhu Ji, Heng Yue

CLASSIFYING VEHICLES WITH CONVOLUTIONAL NEURAL NETWORK AND FEATURE

EINCODING ...ttt ettt b ettt h bt e s e s b e e s e e e bt e R b e A b e e b £ e b e 4R b e A b e e b e oAb e e hb e eb e oAb e eb e e n b e s b e e R e e ke e ne e e b e e b e e beenean 784
Shuang Wang, Zhenggi Li, Haijun Zhang, Yuzhu Ji, Yan Li
DISTRIBUTED DIFFUSION NONNEGATIVE LMS ALGORITHM OVER SENSOR NETWORKS................... 788

Wei Huang, Xiaolong Deng, Yuzhu Ji, Shengyong Chen

LATENT LABEL CONSISTENT K-SVD FOR JOINT MACHINE FAULTS REPRESENTATION

AND CLASSIFICATION .ttt h e et b e e s b e e b e e s e ook e e R b e nb e e he e b e eR b e a b e e b e ekt eaeenbeebbeabeaneenbeereen 794
Zhao Zhang, Weiming Jiang, Lei Jia, Mingbo Zhao, Fanzhang Li

VEHICLE ROUTE PLANNING FOR THE LOGISTICS NETWORK OPTIMIZATION VIA

MULTIPLE SPANNING TREE ..ottt ettt bbbt b et sb et be e bt st st e e enbeenaenbeennas 800
Mingbo Zhao, Tommy W. S. Chow, K. F. Tsang

ADVANCED METHODOLOGY AND APPLICATIONS OF INDUSTRIAL SOFTWARE

A GRAPH GRAMMAR FOR ENTITY RELATIONSHIP DIAGRAMS ...t 810
Toshihiro Yoshizumi, Tadaaki Kirishima, Takaaki Goto, Kensei Tsuchida, Takeo Yaku

A SOFTWARE APPROACH TO IMPROVING CLOUD COMPUTING DATACENTER ENERGY

EFFICIENCY AND ENHANCING SECURITY THROUGH BOTNET DETECTION ......cccociiiiiiieececeeeeiee e, 816
Razvan I. Dinita, Adrian Winckles, George Wilson

CONCEPT FOR THE DETECTION OF VIRTUAL FUNCTIONAL MODULES IN EXISTING

PLANT TOPOLOGIES ...ttt ettt ettt bbbt b e hb e s bt e b e e bt eh b e sbe e s b e e bt e ab e s bt e st e et e et e nbeeseenbeannan 820
Anna Hahn, Stephan Hensel, Mario Hoernicke, Leon Urbas

CONTEXT DRIVEN METADATA REPRESENTATION FOR SAAS ..ottt e 826
Amit Mandal, Anirban Sarkar, Narayan Debnath

LDEPTH: A LOW DIAMETER HIERARCHICAL P2P NETWORK ARCHITECTURE .......cccoo s 832

Nick Rahimi, Koushik Sinha, Bidyut Gupta, Shahram Rahimi, Narayan C. Debnath
SUBDIVISION AND HOMOGENIZATION OF CELLS IN HETEROGENEOUS RECTANGULAR
DISSECTIONS BY AN OCTAL GRID GRAPH MODEL......ccoiiiiiiiticie ettt ee e ste et e e snne s 838
Koichi Anada, Taikou lkeda, Youzou Miyadera, Takeo Yaku
TOWARDS PATIENT FLOW OPTIMIZATION IN EMERGENCY DEPARTMENTS USING

GENETIC ALGORITHMS ...ttt bbbt b bt bbbttt b bbb ettt 843
Hamid Memari, Shahram Rahimi, Bidyut Gupta, Koushik Sinha, Narayan Debnath

WAVELET-BASED CONTOUR SYNTHESIS TO SIMULATE INJECTION MOLDING PROCESS

Christoph Wunck, Martin Ruoff

SECURITY ASPECTS IN SMART HOMES

A THREAT-MODEL FOR BUILDING AND HOME AUTOMATION .....ccooiiiiiieiteeisteee e 860
Dominik Meyer, Jan Haase, Marcel Eckert, Bernd Klauer

SMART TECHNOLOGY FOR WEARABLE HEALTH CARE SYSTEMS

A MULTI-SENSOR SYSTEM FOR DETECTION OF DRIVER FATIGUE ......ccocoiiiiie e 870
Albert Beukman, Gerhard P. Hancke, Bruno Silva

A PERSONAL HIGH VOLTAGE SAFETY SYSTEM WITH WEAR MONITORING........cccccoeiiiiiiiiiiiieec e 874
Adriaan Louw, Gerhard P. Hancke, Bruno Silva

A WEARABLE DRUNK DETECTION SCHEME FOR HEALTHCARE APPLICATIONS..........ccoooeiiiiieeeiieees 878

Chung Kit Wu, Kim Fung Tsang, Hao Ran Chi

AN ELECTRONIC STETHOSCOPE FOR HEART DISEASES BASED ON MICRO-ELECTRO-

MECHANICAL-SYSTEM MICROPHONE .......ceiiitiiiiiiinee ettt bbb an s 882
Demiao Ou, Liping Ouyang, Zhijun Tan, Honggiang Mo, Xiang Tian, Xiangmin Xu

DESIGN OF AN EXERGAMING SYSTEM WITH HAPTIC FEEDBACK FOR THE

INVESTIGATION OF ENERGY EXPENDITURE AND MUSCLE ACTIVITIES.........ccoiiii e 886
Kevin Hung, Nathan Wan, Sheung-On Choy, Carlin Chu, Daniel H. K. Chow



OPTIMAL DESIGN OF BOTH RECTIFIED LAYER AND POOLING LAYER OF
CONVOLUTIONAL NEURAL NETWORK FOR NONINVASIVE BLOOD GLUCOSE

ESTIMATION SYSTEM ...ttt st e st e et e e s e e s ae e sab e e te e e s teesateenteesteeesteesnseenteeenneesaeennreenres 890
Wing-Kuen Ling, Xin Wu, Yuwei Liu, Ju Su, Chi-Kong Li
WEARABLE STRESS MONITORING SYSTEM USING MULTIPLE SENSORS ......ccccccoiiiiiiiiiieicseeie e 895

Fulufhelo Lebepe, Gerrit Niezen, Gerhard Hancke, Tsotsope Ramotsoela

10T, PHYSICAL VS SOCIAL SENSING AND DATA ANALYTICS

A SYSTEM OF SYSTEMS FRAMEWORK FOR SUSTAINABLE FASHION SUPPLY CHAIN

MANAGEMENT IN THE BIG DATA ERA . ... oottt ettt s et rae et e sn e e teesnae e s e snaeesaeesneeenneeaneas 902
Tm Choi, Bin Shen

INTEGRATING PHYSICAL AND SOCIAL SENSING TO ENABLE SMART CITY MOBILITY

S =1 YA L I PSSR 909
Robin Qiu, Lawrence Qiu, Youakim Badr

PHYSICAL-SOCIAL FUSION TO ASSIST PUBLIC SERVICES IN THE WAR AGAINST AIR

POLLUTION IN CHINA . .ottt sttt e s e bt et e e s ee e s bt e sa b e e sbe e e s teesheeanbeesbe e e nteenn b e e nbeeeneeeneeennneentes 916
Xunan Zhang, Miao He, Bing Shao, Changrui Ren

PRIVACY PRESERVING FOR PATIENTS’ INFORMATION: A KNOWLEDGE-CONSTRAINED

ACCESS CONTROL MODEL FOR HOSPITAL INFORMATION SYSTEMS.......ccc o 921
Runtong Zhang, Donghua Chen, Xiaopu Shang

REVENUE SHARING CONTRACT BASED ON VERTICAL ALLIANCE AMONG COMPETING

MANUFACTURERS ...ttt e st e st e e bt e e st e e s aeeaa b e e ate e e s eeesateeabeesteeesteesaseeteeanneeneenneeanres 927
Liu Xu, Xu Qi, Fan Dandan, Xu Lixia

TOWARD SMARTER SERVICE SYSTEMS THROUGH SERVICE-ORIENTED DATA

F N N T I 0 I T2 T PSSR 936
Chie-Hyeon Lim, Paul P. Maglio, Kwang-Jae Kim, Min-Jun Kim, Ki-Hun Kim

HUMAN-CENTRIC SENSING FOR INDUSTRIAL ENVIRONMENTS

A ENERGY EFFICIENT MULTI-DIMENSION MODEL FOR SYSTEM CONTROL IN SMART

ENVIRONMENT SYSTEMS ... oottt e et s e et e e st e e s bt e aabe e s te e e s teesateenbeesteeesteesaseantaesnneeneeanteenees 946
Anlong Ming, Hong Luo, Yanchen Ren, Zhibo Pang, Kim Fung Tsang
A FRAMEWORK FOR USER-CENTRIC KEY SHARING IN PERSONAL SENSOR NETWORKS .......c..cccoevun. 950

Lavina Dinca, Gerard Hancke

A NOVEL APPROACH TO ORIENTATION ESTIMATION USING INERTIAL CUES AND

VISUAL FEATURE LOCALITY CONSTRAINT ..ottt 956
Yinlong Zhang, Wei Liang, Jindong Tan

A PORTABLE IR-UWB BASED WSN FOR PERSONNEL TRACKING IN EMERGENCY

SCENARIOS ...ttt b bkttt b e e b e e b e be ke e R b e SRt e b e e E e oAb e eh e et e e Ee oAb e eh e e be e b e e bt ehe e nbeebe e be Rt e nnenreen 961
Tumelo Mogale, Bruno Silva, Gerhard Hancke

AN OCCUPATIONAL HEALTH AND SAFETY MONITORING SYSTEM ......cooiiiiiiiieeceeeeeees e 966
Sandiseni Ngubo, Carel Kruger, Gerhard Hancke, Bruno Silva

INDOOR AIR QUALITY MANAGEMENT CONTROL SCHEME FOR SMART COMMUNITY ....cccoiviinnnn 972

Hao Ran Chi, Kim Fung Tsang, Chung Kit Wu

ADVANCED SENSOR NETWORKS FOR HARSH ENVIRONMENTS

A WEB-BASED SWIMMING POOL INFORMATION AND MANAGEMENT SYSTEM.......ccccccovvvivviveiiecene 980
Jaco Marais, Deep Bhatt, Gerhard P. Hancke, Tsotsope Ramotsoela

DESIGN OF PERIODIC WINDOW FUNCTIONS IN FILTER WINDOW FILTER BANKS FOR

HARSH ENVIRONMENTS ...ttt ettt e ettt e e et e e e s be e e s ebaee e e bbeeesabaeeaabaeeeasbteeesabesesabbeeeassbeeesabaeeaabasesanes 986
Wing-Kuen Ling, Chugi Yang, Jun Xiao, Yufeng Zeng, Baiwei Deng

EFFECTIVE COMMUNICATING OPTIMIZATION FOR V2G WITH ELECTRIC BUS..........ccce e, 992
Toshichika Shiobara, Guillaume Habault, Hiroaki Nishi, Jean-Marie Bonnin

HIGH FREQUENCY SENSORS FOR ROBUST TRANSMISSION IN TELEMEDICINE SYSTEM ...........c........ 998

Yi Shen, Kim Fung Tsang, lasonas F. Triantis, Tony Chi Chung Lee



MULTIMODAL BIOMETRICAL AUTHENTICATION IN WIRELESS SENSOR NETWORKS...........cccovniee 1003
Brendan Galloway, Gerrit Niezen, Bruno Silva, Gerhard Hancke

UNDERWATER EVENT IDENTIFICATION AND DETERMINATION IN UWSNS......... oo 1008
Riliang Xing, Zhangbing Zhou, Jianwei Niu, Lei Shu, Lei Wang

AND BEYOND MOBILE TECHNOLOGIES AND APPLICATIONS FOR 10T

ANALYSIS OF COOPERATIVE TRANSMISSIONS AS AN ENABLING TECHNOLOGY FOR

SMART GRID DATA AGGREGATION: AN EXPERIMENTAL PERSPECTIVE........ccccoiiiiiiiiiniceneee 1016
Muhammad Shahmeer Omar, Syed Ahsan Raza Naqvi, Shahroze Humayun Kabir, Syed Ali Hassan
DEVICE-TO-DEVICE ASSISTED MOBILE CLOUD FRAMEWORK FOR 5G NETWORKS ........ccccccooviinene 1020

Muhammad Ikram Ashraf, Syed Tamoor-Ul- Hassan, Shahid Mumtaz, Kim Fung Tsang, Jonathan Rodriquez

MISBEHAVIOR DETECTION IN THE INTERNET OF THINGS: A NETWORK-CODING-

AWARE STATISTICAL APPROACH ...ttt s b ettt sttt nb st et be e b nees 1024
Angelos Antonopoulos, Christos Verikoukis

OPTIMAL POWER CONTROL FOR ENERGY EFFICIENCY OF DEVICE-TO-DEVICE

COMMUNICATION UNDERLAYING CELLULAR NETWORKS ..ottt 1028
Yang Yang, Yuan Zhang, Kexin Shi, Jianjun Li

PERFORMANCE ANALYSIS OF COMPRESSED SENSING BASED MULTI-USER DETECTION

TECHNIQUE IN SMALL PACKET TRANSMISSION SCENARIO.......coiiiiiieeee e 1032
Guoyu Ma, Yiru Liu, Bo Ai, Xianan Hu, Xiaohing Jiang

SPECTRUM ALLOCATION TECHNIQUES FOR INDUSTRIAL SMART GRID

INFRASTRUGCTURE ...ttt ettt b ettt b st b e 1 e e bt e s b e ekt e h e e bt e st e s bt e s e e e b e esbenb e e s e e ebeenbenbeebeenbesnean 1036
Saba Al-Rubaye, Anwer Al-Dulaimi, John Cosmos

INFORMATION AND COMMUNICATION TECHNOLOGY FOR SMART COMMUNITY

ECORS: ENERGY CONSUMPTION-ORIENTED ROUTE SELECTION FOR WIRELESS

SENSOR NETWORK ..ottt bbb bbb e b e b b e Rt R b bt e b e e bt e hb e bt e s b e ab e b e nb e e 1044
Tadanori Matsui, Hiroaki Nishi

INFORMATION EXTRACTION VIA SINGULAR SPECTRUM ANALYSIS FOR NONINVASIVE

BLOOD GLUCOSE ESTIMATION SYSTEM INSPIRED BY EMPIRICAL MODE

DECOMPOSITION ..ottt ettt sttt b e b bt e bt ke e s b e s bt a4 e ek e e a b e sh e e be e be e b e e hb e ke ebeenbeebeenbe et e e besneebenbean 1050
Wing-Kuen Ling, Pei-Ru Lin, Weixi Li, Tuhong Zheng, Chi-Kong Li

QRS COMPLEX DETECTION BASED WEARABLE ELECTROCARDIOGRAM ACQUISITION

SYSTEM VIA COMPUTING REGULARITY WITHOUT EVALUATING THE MODULUS

LAY, 11 USRS 1056
Yu-Fan Zeng, Wing-Kuen Ling, Qing Liu, Meilin Wang, Jiangzhong Cao

RSS-BASED LOCALIZATION ALGORITHM FOR INDOOR PATIENT TRACKING.......ccccoceviiveveve e 1060
Wah Ching Lee, Faan Hei Hung, Kim Fung Tsang, Chung Kit Wu, Hao Ran Chi

THE 10T MEDIATED BUILT ENVIRONMENT: A BRIEF SURVEY ..ottt 1065

Jan Haase, Mahmoud Alahmad, Hiroaki Nishi, Joern Ploennigs, Kim Fung Tsang

KNOWLEDGE BASED AUTOMATED PRODUCTION SYSTEMS AND SERVICES-ENABLED BY
DATA ANALYTICS

A COMBINED FAULT DIAGNOSIS AND TEST CASE SELECTION ASSISTANT FOR

AUTOMOTIVE END-OF-LINE TEST SYSTEMS ...t 1072
Sebastian Abele, Michael Weyrich

ANISOTROPIC DIFFUSION MAP BASED SPECTRAL EMBEDDING FOR 3D CAD MODEL

RETRIEVAL ..kt h et h e bt e bt e etk e e a b e e h e e H e h £ oAb e S h £ e Rt e R e e b e e Rb e ke e b e e b e ebbenbeebeenbeaneennenbe s 1078
Xin Lin, Kunpeng Zhu, Qing-Guo Wang

DATA-DRIVEN VALVE DIAGNOSIS TO INCREASE THE OVERALL EQUIPMENT

EFFECTIVENESS IN PROCESS INDUSTRY ..ottt sttt bt e bbb s sne st an 1082
Jens Folmer, Carolin Schrifer, Julian Fuchs, Christian Vermum, Birgit Vogel-Heuser

MOTION PLANNING IN CRANE SIMULATOR BASED ON FIELD ACCELERATION

IMEASUREMENT L.t bbb bbbt e et b e e bbb e bR e e bt e R b e bt e b e e bt e he e bt e b e e bt ane e b e nbe e 1088
Ze Zhu, Hanbin Xiao, Guoxian Wang



ONTOLOGY BASED SEMANTIC-PREDICTIVE MODEL FOR RECONFIGURABLE

AUTOMATION SYSTEIMS ...ttt s e e et e s ee e st e sn b e e te e e s e e sseeanteesbeeesteesseeanteeaseneteeaneeansesaneeenreens 1094
Jiayi Zhang, Bilal Ahmad, Daniel Vera, Robert Harrison

OPTIMIZING MODULAR AND RECONFIGURABLE CYBER-PHYSICAL PRODUCTION

SYSTEMS BY DETERMINING PARAMETERS AUTOMATICALLY ..ot 1100
Jens Otto, Birgit Vogel-Heuser, Oliver Niggemann
PATTERN-BASED CONTROL-CODE SYNTHESIS.......cooiii e 1106

Steffen Henning, Oliver Niggemann, Jens Otto

WIRELESS COMMUNICATION TECHNIQUES AND ADVANCED SIGNAL PROCESSING
METHODS FOR LIFE SCIENCE INDUSTRY

AN ALGORITHM FOR FRAGILE AUDIO WATERMARKING BY BIT MODIFICATION .....cccccooveveeiireieens 1116
Kaliappan Gopalan
AN INDOOR OFFICE LOCATOR FOR THE PARTIALLY BLIND. .....cce oot ettt 1120

Theunis Els, Deep Bhatt, Bruno Silva, Gerhard P. Hancke

STABILIZATION OF SINGLE BIT HIGH ORDER INTERPOLATIVE SIGMA DELTA

MODULATORS FOR ANALOG-TO-DIGITAL CONVERSION IN WIRELESS MOBILE

HANDSET BASED ELECTROMYOGRAM ACQUISITION SYSTEM ....cooiiiiiiiiiiieee e 1125
Yu-Fan Zeng, Wing-Kuen Ling, Yuping Gui, Zhijing Yang, Qingyun Dai

THE GRAPHICS OF THE SOLUTIONS BY LEARNING A RBM: DISCUSSION ON A SPECIAL

L T O SS 1130
Qian Zhang, Zhijing Yang, Chao Huang, Zhihua Yang, Lihua Yang
ZIGBEE LNA DESIGN FOR WEARABLE HEALTHCARE APPLICATION ......ccoiiiee et 1134

Tony Chi Chung Lee, Yi Shen, Wah Ching Lee, Faan Hei Hung, Kim Fung Tsang

EMBEDDED SYSTEMS AND RECONFIGURABLE SOCS

CO-SIMULATION FRAMEWORK FOR AUTOSAR MULTI-CORE PROCESSORS WITH

MESSAGE-BASED NETWORK-ON-CHIPS ...ttt st eabe e e saaae e 1140
Moisés Urbina, Hamidreza Ahmadian, Roman Obermaisser
EFFICIENT OPC UA BINARY ENCODING CONSIDERATIONS FOR EMBEDDED DEVICES .................... 1148

Chris Paul latrou, Leon Urbas

MODEL-BASED CO-ENGINEERING AND NFP ANALYSIS IN EMBEDDED SOFTWARE SUB-

SYSTEMS DEVELOPED USING HETEROGENEOUS MODELING DOMAINS.......ccooiinieieece e 1154
Padma lyenghar, Arne Noyer, Joachim Engelhardt, Elke Pulvermueller

MATHEMATICAL MODELING FOR THE DESIGN AND ANALYSIS OF INDUSTRIAL WIRELESS
SENSOR NETWORKS

A KEY DISTRIBUTION SCHEME USING ELLIPTIC CURVE CRYPTOGRAPHY IN WIRELESS

SENSOR NETWORKS .. .. ot b e bbb e R e b e e b e hb e bt e s b e s e b nreen 1166
Jacques Louw, Gerrit Niezen, Tsotsope Ramotsoela, Adnan Abu-Mahfouz
AN OFFLINE AUTONOMOUS VEHICULAR ACTUATOR CONTROL SYSTEM.....ccccoiiiiiiiiiinieee 1171

Tsotsope Ramotsoela, Derik Le Roux
OPINION SUMMARIZATION FOR SHORT TEXTS BASED ON BM25 AND SYNTACTIC

PARSING ...ttt bbbttt ekt b et ekt e bt s b e e et ek e oAb e SR £ oA k£ oAb e SR £ oAb e R e oAbt e R e e ke R e e b eheebenbeenbeaneerenre et 1177
Jianwei Niu, Qingjuan Zhao, Lei Wang, Huan Chen, Shichao Zheng
PACKETS DISTRIBUTION IN A TREE-BASED TOPOLOGY WIRELESS SENSOR NETWORK ........c..cc..... 1181

Godfrey Apakwu, Gerhard Hancke, Adnan Abu-Mahfouz

PERFORMANCE ANALYSIS OF TRANSMISSION SCHEDULING IN COGNITIVE WIRELESS

SENSOR NETWORKS .. .. ottt bbbttt b ekt e s e e e bt e R b e e b e e b e e ReeRb e nb e e b e ekt eaeenbeesneabeenrenbenbean 1185
Haitham Abu Ghazaleh, Attahiru Sule Alfa

THE ROLE OF QUEUEING THEORY IN THE DESIGN AND ANALYSIS OF WIRELESS

SENSOR NETWORKS: AN INSIGHT ...ttt sb et st sbt et be e b e nbeesne b s 1191
Shruti Lall, Attahiru Sule Alfa, Sunil Maharaj



AUTOMOTIVE COMMUNICATIONS

CAN XR: CAN WITH EXTENSIBLE IN-FRAME REPLY ...ttt e st snae et aa e 1198
Gianluca Cena, Ivan Cibrario Bertolotti, Tingting Hu, Adriano Valenzano

ON THE APPLICABILITY OF AN MILP SOLUTION FOR SIGNAL PACKING IN CAN-FD .......ccceevviirininns 1202
Marco Di Natale, Celso Silva, Max Mauro Santos

REALISTIC NETWORK PERFORMANCE ANALYSIS FOR IN-VEHICLE ADAS SYSTEMS..........ccccoevevieene 1206

Shrikant Acharya, Shiro Ninomiya

MODERN SOFTWARE ENGINEERING METHODS FOR INDUSTRIAL AUTOMATION SYSTEMS

FEATURE-ORIENTED DEVELOPMENT IN INDUSTRIAL AUTOMATION SOFTWARE

ECOSYSTEMS: DEVELOPMENT SCENARIOS AND TOOL SUPPORT ....ocoie e sae e 1218
Herbert Prahofer, Daniela Rabiser, Florian Angerer, Peter Feichtinger, Paul Griinbacher

FROM REQUIREMENTS TO CODE (RE2CODE) - A MODEL-BASED APPROACH FOR

CONTROLLER IMPLEMENTATION ... ottt sttt ettt sbe st e be et e be et e sbeantesbeenaesbeaneenbean 1224
Isabel Sofia Brito, Jodo Paulo Barros, Luis Gomes

VARIABILITY MANAGEMENT FOR AUTOMATED PRODUCTION SYSTEMS USING

PRODUCT LINES AND FEATURE MODELS ........ooii ittt sttt snae b e snaeennee s 1231
Birgit Vogel-Heuser, Thomas Simon, Juliane Fischer

APPLIED MODELLING, NUMERICAL SIMULATION, COMPUTATION AND OPTIMIZATION

A PID CONTROLLER FOR THE UNDERWATER ROBOT STATION-KEEPING ..........ccoceciiiiieveeeccie e 1242
Chao-Lin Kuo, Chien-Kuo Tsui, Neng-Sheng Pai, Chia-Hung Lin, Shih-Chung Chen, Po-Wei Li
APPLICATION OF EXTENSION METHOD AND CHAOS THEORY IN ECG IDENTITY

RECOGNITION SYSTEM ...ttt b bbbt bt bt eea e b e e bt bbb e et ane s 1247
Meng-Hui Wang, Zong-Yi Lee
INFLUENCE OF BEARING NUMBER ON HIGH SPEED AIR ROTOR BEARING SYSTEMS .........cccovieen. 1252

Kuo-Nan Yu, Chin-Tsung Hsieh, Cheng-Chi Wang, Her-Terng Yau, Ming-Jyi Jang
MODIFIED PARTICLE SWARM OPTIMIZATION METHOD FOR MPPT IN PHOTOVOLTAIC

LAY (O 1B 1O LI AN 2 TSRS 1256
Long-Yi Chang, Yi-Nung Chung, Kuei-Hsiang Chao, Jia-Jing Kao
OUTPUT OBSERVER FOR FAULT DETECTION IN LINEAR SYSTEMS .......ooii it 1262

Lamine Mohamadi, Xuewu Dai, Krishna Busawon, Djemai Mohamed
THE HOLE TYPE DESIGN OF ROTOR FOR CONSIDERING THE DYNAMIC STIFFNESS OF

ROTOR-SHAFT ASSEMBLY ..ottt et bbbttt b e e bt h bbb e e bbb et st e e b snbenbeareen 1268
Shin-Yong Chen, Jhe-Wei Lin, Jia-Xuan Lu, Te-Tan Liao

BIG DATA, ADVANCED ANALYTICS, AND KNOWLEDGE MANAGEMENT IN
MANUFACTURING ECOSYSTEMS

ANOMALY DETECTION IN SENSOR DATA PROVIDED BY COMBINE HARVESTERS .........cccooiiiiiene. 1276
Ying Gu, Ansgar Bernardi, Thilo Steckel, Alexander Maier
ANOMALY DETECTION ON DATA STREAMS FOR MACHINE CONDITION MONITORING..........cc...... 1282

Tobias Brandt, Marco Grawunder, Hans-Jiirgen Appelrath
DEFINING SOFTWARE ARCHITECTURES FOR BIG DATA ENABLED OPERATOR SUPPORT
SYSTEIMS et bbbt bbbt b b b H e s bt b AR R E bR R R R R R b et bbbt b e s 1288
Benjamin Kloepper, Marcel Dix, Martin Atzmueller, David Arnu, Ralf Klinkenberg, Lukas Schorer, Ann Ampofo
DETERMINING THE OPTIMAL LEVEL OF AUTONOMY IN CYBER-PHYSICAL

PRODUCTION SYSTEIMS ...ttt ettt e e et e e et e e e ettt e e e bt e e e eabeeeeabeeeeebteeesabeeesaaaeeeeasteeesnseeasaseeaaan 1293
Norbert Gronau, Marcus Grum, Benedict Bender
FILTER LARGE-SCALE ENGINE DATA USING APACHE SPARK ..ottt 1300

Donato Pirozzi, Vittorio Scarano, Steven Begg, Guillaume De Sercey, Andrew Fish, Andrew Harvey
INTEGRATED SEARCH FOR HETEROGENEOUS DATA IN PROCESS INDUSTRY

APPLICATIONS - A PROOF OF CONCEPRT ...ttt ane 1306
Benjamin Klopper, Marcel Dix, Dikshith Siddapura, Luke T. Taverne



ON BIG DATA GUIDED EMBEDDED DIGITAL ECOSYSTEMS (EDE) AND THEIR
KNOWLEDGE 1312

Shastri Nimmagadda, Gary Burke, Torsten Reiners

PROACTIVE AND DYNAMIC EVENT-DRIVEN DISRUPTION MANAGEMENT IN THE

MANUFACTURING DOMAIN ...ttt sttt a et sttt et sbe e besbeesae s be e be s beesbesbeebesbeesbesbeenbesneesbesreens 1320
Suad Sejdovic, Natalja Kleiner

REQUIREMENTS FOR A BIG DATA CAPTURING AND INTEGRATION ARCHITECTURE IN

A DISTRIBUTED MANUFACTURING SCENARIO ......oiiiiiiite sttt s ssaaesnee e e sieesnnaens 1326
Mikel Nifio, Fernando Saenz, José Miguel Blanco, Arantza lllarramendi

Author Index





