
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP19IEC-POD 
978-1-7281-4879-3 

IECON 2019 – 45th Annual 
Conference of the IEEE  
Industrial Electronics Society 

Lisbon, Portugal 
14-17 October 2019 

Pages 1-795 

1/9 



 
 
 
 
 
 
 
Copyright © 2019 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:   CFP19IEC-POD 
ISBN (Print-On-Demand):  978-1-7281-4879-3 
ISBN (Online):   978-1-7281-4878-6 
ISSN:                            1553-572X 
 
           
 
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 
 
 

SESSIONS 
 

FO YOUNG PROFESSIONALS AND STUDENTS FORUM......................................................................................... 33
 

CMR - COMPUTATIONAL INTELLIGENCE AND SIGNAL AND IMAGE PROCESSING .................................. 41
 

CMR - CONTROL SYSTEMS AND APPLICATIONS ................................................................................................ 205
 

CMR - MECHATRONICS AND ROBOTICS................................................................................................................ 583
 

CMR - SENSORS, ACTUATORS AND MICRO-NANOTECHNOLOGY ................................................................. 771
 

ENE - ELECTRICAL MACHINES AND INDUSTRIAL DRIVES ............................................................................. 821
 

ENE - POWER ELECTRONICS CONVERTERS ...................................................................................................... 1477
 

ENE - POWER SYSTEMS AND SMART GRIDS ....................................................................................................... 2101
 

ENE - RENEWABLE ENERGY AND ENERGY STORAGE SYSTEMS................................................................. 2269
 

ENE - SMART BUILDING TECHNOLOGIES ........................................................................................................... 2533
 

ENE - TRANSPORTATION ELECTRIFICATION AND AUTOMOTIVE TECHNOLOGIES ............................ 2579
 

ICT - CLOUD COMPUTING, BIG DATA, INDUSTRIAL INFORMATICS........................................................... 2759
 

ICT - COMMUNICATIONS FOR INDUSTRIAL AND FACTORY AUTOMATION............................................ 2809
 

ICT - CYBER PHYSICAL SYSTEMS AND INTERNET OF THINGS IN INDUSTRY ......................................... 2869
 

ICT - ELECTRONIC SYSTEMS ON CHIP AND EMBEDDED SYSTEMS ............................................................ 3043
 

ICT - INDUSTRIAL ELECTRONICS AND EDUCATION ....................................................................................... 3125
 

ACTIVE THERMAL MANAGEMENT AND RELIABILITY CONTROL FOR POWER 
ELECTRONICS CONVERTERS.................................................................................................................................. 3133
 

ADVANCED HIGH RELIABLE AND FAULT-TOLERANT MOTOR DRIVES FOR ELECTRIC 
VEHICLES ...................................................................................................................................................................... 3167
 

ADVANCED MOTION CONTROL FOR MECHATRONIC SYSTEMS ................................................................. 3243
 

ADVANCED MULTILEVEL CONVERTERS WITH DC CAPACITORS TOPOLOGY, 
MODULATION, VOLTAGE BALANCING, AND CONTROL STRATEGIES ...................................................... 3299
 

ADVANCED POWER QUALITY CONDITIONING SYSTEMS .............................................................................. 3373
 

ADVANCED TECHNOLOGIES FOR EV BATTERY CHARGERS........................................................................ 3429
 

ADVANCED TOPOLOGIES AND CONTROL TECHNIQUES FOR MULTILEVEL 
CONVERTERS ............................................................................................................................................................... 3485
 

ADVANCED CONTROL, MEASUREMENT AND ESTIMATION OF INTERACTIVE FORCE ....................... 3583
 

ADVANCED SIGNAL AND IMAGE PROCESSING TECHNIQUES FOR CONDITION 
MONITORING OF ELECTRIC MACHINES AND DRIVES ................................................................................... 3665
 

ADVANCES IN DATA-DRIVEN PROCESS MONITORING AND CONTROL FOR COMPLEX 
INDUSTRIAL SYSTEMS............................................................................................................................................... 3723
 

ADVANCES IN POWER CONVERTERS FOR HVDCSYSTEMS ........................................................................... 3779
 

ARTIFICIAL INTELLIGENCE APPROACHES FOR MAINTENANCE AND CONTROL IN THE 
INDUSTRY 4.0 FRAMEWORK .................................................................................................................................... 3787
 

COMPUTATIONAL INTELLIGENCE SYSTEMS ITERATIVE, DYNAMIC, AND EVOLVING 
DESIGN............................................................................................................................................................................ 3801
 

CONNECTED AND AUTONOMOUS VEHICLES..................................................................................................... 3815
 

CONTROL METHODS FOR POWER CONVERTERS IN DISTRIBUTED GENERATION 
SYSTEMS AND MICROGRIDS ................................................................................................................................... 3837
 

CONTROL OF POWER CONVERTERS FOR RENEWABLE ENERGY SYSTEMS AND SMART 
MICRO GRIDS ............................................................................................................................................................... 3969
 

DC SHIPBOARD POWER SYSTEMS FOR THE FUTURE ALL ELECTRIC SHIPS .......................................... 4037
 

DC-DC POWER CONVERTERS SMART PLACEMENTOF REACTIVE COMPONENTS AND 
SEMICONDUCTOR DEVICES, CONTROL FOR RENEWABLE ENERGY CONVERSION 
SYSTEMS ........................................................................................................................................................................ 4069
 

DATA-DRIVEN OPERATION OF IOT-ENABLED MICROGRID ......................................................................... 4125
 

DESIGN, OPTIMIZATION AND CONTROL FOR MULTIMEGAHERTZ WIRELESS POWER 
TRANSFER...................................................................................................................................................................... 4163
 

DISTRIBUTED MACHINERIES AND SMART SYSTEMS FOR MATERIAL HANDLING AND 
SMART MANUFACTURING USING INDUSTRY 4.0 TECHNOLOGIES ............................................................. 4195
 

EFFICIENT AND RELIABLE LED LIGHTINGSYSTEMS ..................................................................................... 4247
 



ELECTRIC VEHICLE CHARGING SYSTEMS AND MANAGEMENT ................................................................ 4287
 

ELECTRICAL MACHINES FOR EMOBILITY WITH REDUCED RARE EARTH MATERIALS.................... 4345
 

EMERGING CONVERTER TOPOLOGIES AND CONTROL FOR HIGH-PERFORMANCE PV 
SYSTEMS ........................................................................................................................................................................ 4379
 

EMERGING POWER ELECTRONICS FOR RENEWABLE ENERGIES ............................................................. 4437
 

EMERGING SOLUTIONS FOR VEHICULAR EMBEDDED SYSTEMS ............................................................... 4481
 

ENERGY STORAGE SYSTEM MODELING AND MONITORING SYSTEM ...................................................... 4523
 

ENERGY STORAGE FOR FUTURE POWER AND ENERGY SYSTEMS ............................................................ 4555
 

FAULT-TOLERANT POWER ELECTRONIC CONVERTERS, THEIR CONTROL, AND FAULT 
DETECTION METHODS .............................................................................................................................................. 4593
 

FREQUENCY AND TIME MEASUREMENTS IN INDUSTRIAL APPLICATIONS ............................................ 4655
 

FUTURE POWER ELECTRONICS FOR RESILIENT HIGH POWER QUALITY GRID 
CONNECTED RENEWABLE ENERGY SYSTEMS DESIGN, MODELING AND CONTROL........................... 4681
 

GRID INTEGRATION OF PV SYSTEMS AND OTHER DISTRIBUTED ENERGY RESOURCES 
CHALLENGES, MONITORING, AND POWER QUALITY ASSESSMENT ......................................................... 4713
 

HVDC TECHNOLOGIES FOR HVDC GRIDS........................................................................................................... 4771
 

HIGH PERFORMANCE ISOLATED DCDC CONVERTERS.................................................................................. 4867
 

HIGHPOWER RESILIENT CONVERTERS FOR POWER QUALITY ENHANCEMENT AND 
RENEWABLE ENERGY INTEGRATION.................................................................................................................. 4931
 

HYBRID MULTILEVEL CONVERTERS ................................................................................................................... 4945
 

IMPEDANCE SOURCE CONVERTERS: TOPOLOGIES, CONTROL AND APPLICATIONS.......................... 4983
 

INDUCTION HEATING SYSTEMS............................................................................................................................. 5063
 

INTEGRATION OF WIDE BAND GAP SIC, GAN POWER SEMICONDUCTORS IN POWER 
ELECTRONIC APPLICATIONS ................................................................................................................................. 5093
 

INTELLIGENT CONTROL AND MOTION PLANNING FOR ROBOTICS.......................................................... 5165
 

INTELLIGENT CONTROL IN SMART BUILDINGS .............................................................................................. 5305
 

INTELLIGENT DRIVES AND HARDWARE IN THE LOOP .................................................................................. 5331
 

INTELLIGENT SENSING APPLICATIONS FOR HUMAN ASSISTIVE SYSTEMS ........................................... 5345
 

INTERNET OF THINGS APPLICATION IN RESILIENT POWER GRID............................................................ 5431
 

IOT AUTOMATION TECHNOLOGIES AND APPLICATIONS ............................................................................. 5461
 

LOW POWER SMART SENSORS FOR INDUSTRIAL APPLICATIONS HARDWARE AND 
SOFTWARE DESIGN .................................................................................................................................................... 5525
 

MACHINE VISION, NAVIGATION AND CONTROL.............................................................................................. 5557
 

MEDIUM VOLTAGE DC FOR ELECTRICITY DISTRIBUTION NETWORKS.................................................. 5649
 

MEDIUM-VOLTAGE HIGH POWER CONVERTERS ............................................................................................ 5701
 

MICROGRIDS/NANOGRIDS IMPLEMENTATION, PLANNING, AND OPERATION ...................................... 5775
 

MODELING, ANALYSIS, AND IMPLEMENTATION OF CYBERPHYSICAL SYSTEMS ................................ 5833
 

MODELING, MANAGEMENT AND CONTROL OFENERGY STORAGE SYSTEMS IN 
ELECTRIC VEHICLES ................................................................................................................................................. 5899
 

MODELLING, CONTROL AND OPTIMIZATION FOR CYBERPHYSICAL MICROGRID 
NETWORKS ARTIFICIAL INTELLIGENCE PERSPECTIVE ............................................................................... 5939
 

MODELLING, DETECTION AND ESTIMATION OF INCIPIENT FAULTS USING ADVANCED 
STATISTICAL BASED SIGNAL PROCESSING METHODS .................................................................................. 5977
 

MODULAR MULTILEVEL CONVERTERS: TOPOLOGIES, CONTROL, AND APPLICATIONS .................. 6035
 

MULTIFUNCTIONAL GRID CONNECTED CONVERTERS DESIGN, OPERATION AND 
CONTROL ....................................................................................................................................................................... 6139
 

MULTIPHASE DRIVE SYSTEMS FOR EMERGING APPLICATIONS................................................................ 6179
 

NETWORKBASED CONTROL SYSTEMS AND THEIR APPLICATIONS .......................................................... 6235
 

NEW METHODOLOGIES IN ELECTRICAL AND ELECTRONIC ENGINEERING EDUCATION ................ 6303
 

POWER ELECTRONICS SYSTEMS FOR EMOBILITY ......................................................................................... 6329
 

POWER ELECTRONICS FOR FUEL CELL SYSTEM IN TRANSPORTATION APPLICATIONS .................. 6369
 

REALTIME SIMULATION AND HARDWARE IN THE LOOP VALIDATION METHODS FOR 
POWER AND ENERGY SYSTEMS ............................................................................................................................. 6405
 

RECENT ADVANCES IN MULTILEVEL CONVERTERS FOR RENEWABLE ENERGY 
SYSTEMS ........................................................................................................................................................................ 6475
 

RECENT ADVANCES IN ANALYSIS AND CONTROL OF COMPLEX SYSTEMS............................................ 6513
 



RECENT POWER ELECTRONICS CONVERTERS AND ENERGY MANAGEMENT FOR AC 
AND DC MICROGRIDS ................................................................................................................................................ 6573
 

RESONANT POWER CONVERTERS EMERGING TOPOLOGIES, CONTROL METHODS, AND 
APPLICATIONS ............................................................................................................................................................. 6601
 

SMART AUTOMATION AND DIGITAL CONTROL IN POWER AND ENERGY SYSTEMS ........................... 6633
 

SMART TRANSFORMER ITS IMPACTS AND CHALLENGES IN FUTURE DISTRIBUTION 
GRIDS .............................................................................................................................................................................. 6669
 

SMART SYSTEMS AND CIRCUITS FOR INDUSTRIAL SENSING AND ENERGY 
HARVESTING ................................................................................................................................................................ 6713
 

SOLID STATE TRANSFORMERS TECHNOLOGIES AND APPLICATIONS ..................................................... 6753
 

TECHNOLOGY FOR INCLUSIVE EDUCATION..................................................................................................... 6787
 

THEORY AND TECHNOLOGY OF HUMAN FACTORS ........................................................................................ 6807
 

TIDAL STREAM AND WAVE ENERGY CONVERTERS:DESIGN, MONITORING, RESILIENT 
CONTROL, AND GRID INTERFACE ......................................................................................................................... 6967
 

TOPOLOGIES, CONTROL TECHNIQUES AND APPLICATIONS OF FACTS, HVDC, ACTIVE 
POWER FILTERS AND GRID CONVERTERS ......................................................................................................... 7017
 

ULTRARELIABLE POWER CONVERSION FOR MORE ELECTRIC TRANSPORTS ..................................... 7081
 

YOUNG PROFESSIONALS AND STUDENTS FORUM ........................................................................................... 7141
 
 

 
PAPERS 

 
STUDY OF VIBRATION SENSING TECHNIQUE USING FABRY-PÉROT INTERFEROMETER 
WITH OPTICAL FIBERS ................................................................................................................................................. 35

Kaoru Kuribayashi, Ryo Nagase, Satoru Wada, Akio Kobayashi 
 

A DESIGN METHOD FOR LINEAR PHASE FIR FILTERS WITH MULTIPLE VARIABLE 
FACTORS IN THE STOPBAND AND SPECIFIED HIGH ATTENUATION ............................................................. 43

Toma Miyata, Takahiro Natori, Naoyuki Aikawa 
 

A NEW DEMODULATION PROCEDURE FOR A CLASS OF MULTIPLEXED SIGNALS ................................... 48
Dilshad Surroop, Pascal Combes, Philippe Martin, Pierre Rouchon 

 

A STUDY ON SMOKE DETECTION METHOD WITH LONG SHORT-TERM MEMORY 
NETWORK.......................................................................................................................................................................... 54

Kazuki Yamada, Hidenori Maruta 
 

A TUTORIAL ON IMPLEMENTING KALMAN FILTERS WITH COMMONLY USED BLOCKS ...................... 60
Tiago Davi Curi Busarello, Marcelo Goody Simões 

 

APPLICATION OF DIFFERENT MACHINE LEARNING STRATEGIES FOR CURRENT- AND 
VIBRATION-BASED MOTOR BEARING FAULT DETECTION IN INDUCTION MOTORS ............................... 68

Hugo D. L. Rações, Fernando J. T. E. Ferreira, João M. Pires, Carlos V. Damásio 
 

AUDIENCE MEASUREMENT USING A TOP-VIEW CAMERA AND ORIENTED 
TRAJECTORIES ................................................................................................................................................................ 74

Manuel López-Palma, Josep Ramon Morros, Montserrat Corbalán, Javier Gago 
 

AUTOMATIC STEEL BAR COUNTING IN PRODUCTION LINE BASED ON LASER 
TRIANGULATION............................................................................................................................................................. 80

Andrés Fernández Sóñora, Manuel Álvarez Souto, Luciano Guerra Domínguez 
 

CONVOLUTIONAL NEURAL NETWORK BASED FOREGROUND SEGMENTATION FOR 
VIDEO SURVEILLANCE SYSTEMS .............................................................................................................................. 86

Ajmal Shahbaz, Kang-Hyun Jo, Van-Thanh Hoang 
 

DEEP LEARNING OPTIMIZATION FOR EDGE DEVICES: ANALYSIS OF TRAINING 
QUANTIZATION PARAMETERS ................................................................................................................................... 96

Alicja Kwasniewska, Maciej Szankin, Mateusz Ozga, Jason Wolfe, Arun Das, Adam Zajac, Jacek Ruminski, Paul 
Rad 

 

DEEP RESIDUAL NETWORKS WITH PYRAMID DEPTHWISE SEPARABLE CONVOLUTION.................... 102
Van-Thanh Hoang, Ajmal Shahbaz, Kang-Hyun Jo 

 

FAULT DETECTION AND OPTIMIZATION IN SEISMIC DATASET USING MULTISCALE 
FUSION OF A GEOMETRIC ATTRIBUTE ................................................................................................................. 107

Rahul Mahadik, Aurobinda Routray 
 

FRAME SELECTION TO ACCELERATE DEPTH FROM SMALL MOTION ON 
SMARTPHONES .............................................................................................................................................................. 113

Peter Fasogbon, Emre Aksu, Lasse Heikkila 
 



IDENTIFICATION OF THERMAL MODEL OF POWER MODULE USING EXPECTATION-
MAXIMIZATION ALGORITHM................................................................................................................................... 119

Jakub Sevcik, Vaclav Smidl, Martin Votava 
 

LANET: A LADDER ATTENTION NETWORK FOR IMAGE SEMANTIC SEGMENTATION.......................... 126
Dongli Wang, Bo Wang, Yan Zhou 

 

MATCHING SIMILARITY SCORES FOR A MINUTIAE-BASED PALMPRINT RECOGNITION .................... 132
Touka Faisal, Karima Benatchba, Mouloud Koudil 

 

METHOD FOR RAPID DEVELOPMENT OF ARDUINO-BASED APPLICATIONS ENCLOSING 
ANN .................................................................................................................................................................................... 138

Gabriel Oltean, Victor Oltean, Horea Alin Balea 
 

PEDESTRIAN DETECTION BASED ON DEEP LEARNING .................................................................................... 144
Hyung-Min Jeon, Vinh Dinh Nguyen, Jae Wook Jeon 

 

REMOVING SPINNING MOTION FROM SPHERICAL VIDEO USING A ROTATIONALLY 
INVARIANT FEATURE EXTRACTOR ........................................................................................................................ 150

Matt Slevin, Paul Cuffe 
 

RESOLUTION LIMIT OF 2D MUSIC IN NEAR-FIELD SOURCE LOCALIZATION........................................... 156
Rajashree Biswas, Aurobinda Routray, Shuvam Chakraborty 

 

SLIDING MODE OBSERVERS BASED FAULT IDENTI�CATION IN MECHATRONIC 
SYSTEMS .......................................................................................................................................................................... 161

Alexey Zhirabok, Alexander Zuev, Alexey Shumsky 
 

TEMPERATURE RISE PREDICTION OF GIS ELECTRICAL CONTACT USING AN 
IMPROVED KALMAN FILTER .................................................................................................................................... 167

Xinlei Qiao, Kai Gao, Hua Huang, Lijun Lyu, Wentao Lin, Lijun Jin 
 

TIME SERIES BASED FAULT DETECTION IN INDUSTRIAL PROCESSES USING 
CONVOLUTIONAL NEURAL NETWORKS ............................................................................................................... 173

Gavneet Singh Chadha, Monica Krishnamoorthy, Andreas Schwung 
 

VIDEO GAME AND FUZZY LOGIC TO IMPROVE AMBLYOPIA AND CONVERGENCE 
INSUFFICIENCY ............................................................................................................................................................. 179

Karim Sadeghi Esfahlani, Hassan Shirvani 
 

VISION INFORMATION AND LASER MODULE BASED UAV TARGET TRACKING ...................................... 186
Chang Liu, Yansui Song, Yuyan Guo, Bin Xu, Yu Zhang, Li Li, Zhen Li 

 

VISUAL SUBTERRANEAN JUNCTION RECOGNITION FOR MAVS BASED ON 
CONVOLUTIONAL NEURAL NETWORKS ............................................................................................................... 192

Sina Sharif Mansouri, Petros Karvelis, Christoforos Kanellakis, Anton Koval, George Nikolakopoulos 
 

YARN LINEAR MASS DETERMINATION USING IMAGE PROCESSING: FIRST INSIGHTS......................... 198
Ricardo Pinto, Filipe Pereira, Vítor Carvalho, Filomena Soares, Rosa Vasconcelos 

 

A MODEL-FREE PI/PID CONTROLLER BASED ON DIRECT SYNTHESIS APPROACH TO 
ACHIEVE DISTURBANCE REJECTION..................................................................................................................... 207

Mohd Atif Siddiqui, S. H Laskar, Mohd Nishat Anwar, Mohammad Naseem 
 

A MODIFIED SPHERE DECODER FOR ONLINE ADJUSTMENT OF THE SWITCHING 
FREQUENCY .................................................................................................................................................................... 213

Qifan Yang, Eyke Liegmann, Petros Karamanakos, Ralph Kennel 
 

A MULTI-LEVEL DC-LINK EXTREMUM-SEEKING PI CONTROLLER FOR A PMSM WITH 
LOW INDUCTANCE ....................................................................................................................................................... 219

Shirin Fartash Toloue, Mehrdad Moallem 
 

A NOVEL ADHESION FORCE ESTIMATION FOR RAILWAY VEHICLES USING AN 
EXTENDED STATE OBSERVER .................................................................................................................................. 225

Bin Chen, Zhiwu Huang, Weirong Liu, Rui Zhang, Feng Zhou, Jun Peng 
 

A PROTOTYPE OF A COOPERATIVE CONVEYANCE SYSTEM BY WIRELESS-NETWORK 
CONTROL OF MULTIPLE ROBOTS ........................................................................................................................... 231

Taichi Kumagai, Shinya Yasuda, Hiroshi Yoshida 
 

A SPEED PERIODIC CONTROLLER FOR FAULT-TOLERANT SPMSM DRIVE SYSTEMS ........................... 237
Muhammad Ridwan, Liu Tian-Hua, Suwarno 

 

A SPEED PMSM CONTROL TECHNIQUE WITH A SINGLE DC BUS CURRENT SENSOR............................. 243
Mokrane Bala, Imen Bahri, Adrien Mercier, Mohamed Khanchoul, Guillaume Krebs 

 

A SURVEY ON MATHEMATICAL MODELING OF MUSCLE USING EMG FOR 
REHABILITATION SYSTEMS ...................................................................................................................................... 249

Juliana Veiga Dos Santos, Marcos Vinícius Moreira Ramis, Vinícius Menezes Oliveira, Rodrigo Zelir Azzolin 
 

ADAPTIVE AMBIENT TEMPERATURE CONTROL OF INDOOR ENVIRONMENTS ...................................... 255
Fernando Fontes, Rómulo Antão, Alexandre Mota, Paulo Pedreiras 

 



ADAPTIVE CONTROL METHOD TO MANAGE SOC FOR ENERGY STORAGE IN DC 
ELECTRIC RAILWAYS.................................................................................................................................................. 261

Hammad Alnuman, Daniel Gladwin, Martin Foster, Tom Fantham 
 

ADAPTIVE CONTROL OF LCL FILTER WITH TIME-VARYING PARAMETERS USING 
REINFORCEMENT LEARNING ................................................................................................................................... 267

Jaroslav Dragoun, Vaclav Smidl 
 

ADAPTIVE PRECISION AUTOMATIC TRAIN STOP CONTROL BASED ON PNEUMATIC 
BRAKE SYSTEMS ........................................................................................................................................................... 273

Rui Zhang, Jun Peng, Feng Zhou, Bin Chen, Weirong Liu, Zhiwu Huang 
 

ADJUSTMENT OF THE FUZZY LOGIC CONTROLLER PARAMETERS OF THE ENERGY 
MANAGEMENT STRATEGY OF A GRID-TIED DOMESTIC ELECTRO-THERMAL 
MICROGRID USING THE CUCKOO SEARCH ALGORITHM ............................................................................... 279

Diego Arcos-Aviles, Gabriel García Gutiérrez, Francesc Guinjoan, Enrique V. Carrera, Julio Pascual, Paúl 
Ayala, Luis Marroyo, Emilia Motoasca 

 

AIR GAP CONTROL OF A MAGNETIC LEVITATION SYSTEM USING NONLINEAR MODEL 
PREDICTIVE CONTROL ............................................................................................................................................... 286

Afagh Mohagheghi, Hamidreza Javanmardi, Seyed Ali Akbar Safavi, Mehrdad Moallem 
 

AN ADAPTIVE ACTIVE POWER OPTIMAL ALLOCATION STRATEGY FOR POWER LOSS 
MINIMIZATION IN ISLANDED MICROGRIDS ........................................................................................................ 292

Demin Li, Zaijun Wu, Bo Zhao, Xuesong Zhang, Leiqi Zhang 
 

AN INFORMATION-DRIVEN ALGORITHM IN FLOCKING SYSTEMS FOR AN IMPROVED 
OBSTACLE AVOIDANCE .............................................................................................................................................. 298

Ertug Olcay, Boris Lohmann, Maruthi R. Akella 
 

BACKLASH ROBOTIC SYSTEMS COMPENSATION BY INVERSE MODEL-BASED PID 
CONTROL ......................................................................................................................................................................... 305

Fernando Schneider, César Bastos, Paulo Evald, Rodrigo Azzolin, Rodrigo E Silva 
 

BEAGLEBONE BLACK FOR X8-VB QUADCOPTER ATTITUDE CONTROL..................................................... 311
Yaniel Barbosa, Alexandre Brito, Luis Brito Palma, Paulo Gil, Rui Azevedo Antunes 

 

CALIBRATION OF TORQUE ERROR OF PERMANENT MAGNET SYNCHRONOUS MOTOR 
BASE ON POLYNOMIAL LINEAR REGRESSION MODEL .................................................................................... 318

Hongyu Jie, Gang Zheng 
 

CONTROL OF THE EXCITATION OF SYNCHRONOUS GENERATOR USING THE 
ALGORITHM OF CORRECTION OF PARAMETERS OF CONTROL STRUCTURE ......................................... 324

Fedor Mitin 
 

COORDINATING THE MODES OF THE AXIAL ROLL SHIFTING AND ROLL BENDING 
SYSTEMS OF A ROLL MILL STAND .......................................................................................................................... 330

Vadim Gasiyarov, Andrey Radionov, Alexander Karandaev, Boris Loginov, Vadim Khramshin, Alexandr Maklakov 
 

DECOUPLED TERMINAL SLIDING MODE CONTROL OF TWO-LINK FLEXIBLE 
MANIPULATORS WITH MOTOR DYNAMICS ......................................................................................................... 336

Yanmin Wang, Ziming Niu, Mingyang Yang 
 

DECOUPLING CONTROL OF A SISO LTI CASCADED SYSTEM WITH INNER FEEDBACK 
LOOPS ............................................................................................................................................................................... 341

Chao Huang, Liang Li, Jialei Shi, Xiangyu Wang 
 

DIRECT DEADBEAT CONTROL OF A BUCK CONVERTER................................................................................. 347
Albert Iskhakov, Yuri Portnoy, Sergey Skovpen, Denis Gladkiy 

 

DIVISIONAL REGULATION OF AIR-COOLED AXIAL FLOW FAN ARRAY BASED ON 
MODEL PREDICTIVE CONTROL ............................................................................................................................... 353

Zhiling Luo, Qi Yao, Pengyuan Feng, Xinbo Kong 
 

DYNAMIC MODELING AND CONTROL OF DISTURBANCE-FREE PAYLOAD SPACECRAFT ................... 359
Chuanjiang Li, Yalan Zhou, Yanning Guo 

 

ENHANCED CONTROL OF A BUCK-BOOST DC-DC CONVERTER VIA A CLOSED-FORM 
MPC REFERENCE GOVERNOR SCHEME ................................................................................................................ 365

Christos Yfoulis, Simira Papadopoulou, Spyridon Voutetakis 
 

FORCE CONTROL FOR VEHICLE ROBOT WITH INVERTED TWO-WHEELED AND STABLE 
TRAVELLING MODES................................................................................................................................................... 371

Yuki Nagatsu, Hideki Hashimoto 
 

GLOBAL STABILIZATION FOR PVTOL SYSTEM VIA MINIMUM PROJECTION METHOD ....................... 377
Ryoya Ikeda, Takuya Hayashi, Hisakazu Nakamura 

 

H∞ BASED PI CONTROLLER DESIGN FOR COUPLED TANK SYSTEM THROUGH 
POLYTOPIC MODELING .............................................................................................................................................. 383

Jitendra Kumar Goyal, Shubham Aggarwal, Sandip Ghosh, Shyam Kamal, Umamaheswararao Vuyyuru 
 



HARMONICS ANALYSIS OF SLIDING MODE CONTROLLED BOOST CONVERTERS WITH 
UNMODELLED DYNAMICS ......................................................................................................................................... 389

Yanmin Wang, Zhao Ying, Yang Ge 
 

HIGH ORDER HOMOGENEOUS SLIDING MODE CONTROL FOR A ROBOT ARM WITH 
PNEUMATIC ARTIFICIAL MUSCLES........................................................................................................................ 394

Lamia Melkou, Mustapha Hamerlain 
 

HIGH PERFORMANCE CONTROL OF SINGLE-PHASE FULL BRIDGE INVERTERS UNDER 
LINEAR AND NONLINEAR LOADS ............................................................................................................................ 400

Yacine Triki, Ali Bechouche, Hamid Seddiki, Djaffar Ould Abdeslam 
 

HYBRID FMS SCHEDULING USING T-TPN AND BEAM SEARCH IN UNCERTAIN 
ENVIRONMENTS ............................................................................................................................................................ 405

Ghassen Cherif, Edouard Leclercq, Dimitri Lefebvre 
 

INDIRECT MODEL PREDICTIVE CONTROL OF A THREE-PHASE GRID-CONNECTED 
SIWAKOTI-H INVERTER.............................................................................................................................................. 411

Mirza Abdul Waris Begh, Eyke Liegmann, Petros Karamanakos, Akshay Mahajan, Yam P. Siwakoti, Ralph Kennel 
 

INTRODUCTION AND EVALUATION OF COMPLEXITY METRICS FOR NETWORK-BASED, 
GRAPHICAL IEC 61131-3 PROGRAMMING LANGUAGES.................................................................................... 417

Jan Wilch, Juliane Fischer, Eva-Maria Neumann, Sebastian Diehm, Michael Schwarz, Eric Lah, Matthias Wander, 
Birgit Vogel-Heuser 

 

INVESTIGATION AND IMPROVEMENT OF PHASE-SHIFT SELF-OSCILLATING CURRENT 
CONTROLLER FOR POWER ELECTRONIC CONVERTERS AT HIGH SWITCHING 
FREQUENCY .................................................................................................................................................................... 424

Quentin Bellec, Jean-Claude Le Claire, Mohamed Fouad Benkhoris, Peyofougou Coulibaly 
 

LOCALLY SEMICONCAVE CONTROL BARRIER FUNCTION DESIGN FOR HUMAN ASSIST 
CONTROL ......................................................................................................................................................................... 430

Masayuki Saito, Hisakazu Nakamura, Takuya Hayashi, Takao Yoshinaga 
 

LOOK-AHEAD TO MINIMIZE ENERGY COSTS OF CNC MILLING MACHINES FOR A 
VOLATILE ENERGY PRICE ......................................................................................................................................... 436

Sebastian Kehne, Christian Fimmers, Lukas Gründel, Felix Zender, Alexander Epple, Simon Storms, Christian 
Brecher 

 

MAMDANI TYPE SLIDING MODE FUZZY CONTROL OF NON-AFFINE NONLINEAR 
SYSTEMS .......................................................................................................................................................................... 442

Luis Brito Palma, Paulo Sousa Gil, Rui Azevedo Antunes, Yaniel Sousa Barbosa 
 

MICROPHONIC NOISE CANCELLATION IN SUPER-CONDUCTING CAVITY ................................................ 449
Mahsa Keikha, Mehrdad Moallem, Guchuan Zhu, Ken Fong 

 

MULTI-HARMONIC ADAPTIVE NOTCH FILTER BASED ON DOUBLE INPUT............................................... 455
Jinlei Li, Gang Liu, Shiqiang Zheng, Maolin Sun, Yifan Liu, Haitao Li, Xue Han 

 

OBSERVER STRUCTURE CONSIDERING RELUCTANCE TORQUE OF IPMSM FOR NOISE 
RESISTANCE.................................................................................................................................................................... 461

Yuki Yamada, Takahiro Nozaki, Toshiyuki Murakami 
 

PERFORMANCE ANALYSIS OF DIRECT POWER CONTROL WITH SPACE VECTOR 
MODULATION FOR SHUNT ACTIVE POWER FILTER ......................................................................................... 467

Sabir Ouchen, Heinrich Steinhart, Frede Blaabjerg, Mohamed Benbouzid, Achour Betka, Jean Paul Gaubert 
 

PERFORMANCE BENCHMARK OF YAW RATE CONTROLLERS BY ACTIVE FRONT 
STEERING COMPARATIVE ANALYSIS OF MODEL PREDICTIVE CONTROL, LINEAR 
QUADRATIC INTEGRAL CONTROL AND YAW MOMENT OBSERVER ........................................................... 473

Kota Miyahara, Hiroshi Fujimoto, Valentin Ivanov, Yoichi Hori 
 

PERFORMANCE COMPARISON BETWEEN THE PID AND LQR CONTROLLERS APPLIED 
TO A ROBOTIC MANIPULATOR JOINT ................................................................................................................... 479

Josias Batista, Darielson Souza, Laurinda Dos Reis, Lucas Filgueiras, Kaio Ramos, Antônio Junior, Wilkley 
Correia 

 

PITCHING VIBRATION SUPPRESSION CONTROL OF VEHICLE SYSTEM BY FREQUENCY-
WEIGHTED LINEAR QUADRATIC INTEGRATOR FOR DRIVING MOTOR..................................................... 485

Yusuke Nakamura, Toshiyuki Murakami 
 

POWER OPTIMAL MATCHING AND HUMIDITY INTELLIGENT CONTROL OF RING MAIN 
UNIT DEHUMIDIFICATION SYSTEM ........................................................................................................................ 491

Yong Yang, Yinmei Ding, Yinchao Wang, Chunbin Gong, Fuchun Chen, Lijun Lv 
 

PRACTICAL ESTIMATION METHOD OF THERMAL SENSATION USING AN INFRARED 
ARRAY SENSOR.............................................................................................................................................................. 497

Saki Saito, Hiroaki Nishi 
 



PRESCRIBED PERFORMANCE CONTROL OF EULER-LAGRANGE SYSTEM WITH 
UNKNOWN DEAD-ZONE AND UNCERTAIN DISTURBANCES ............................................................................ 503

Chuanjiang Li, Yufeng Gao, Yueyong Lyu 
 

PRIVACY-ENABLED SECURE CONTROL OF FOG COMPUTING AIDED CYBER-PHYSICAL 
SYSTEMS .......................................................................................................................................................................... 509

Renjie Ma, Jianxing Liu, Ligang Wu 
 

REAL-TIME AUTO-REGRESSIVE MODELLING OF ELECTRIC POWER NETWORK 
FREQUENCY .................................................................................................................................................................... 515

Alberto Bolzoni, Rebecca Todd, Roberto Perini, Andrew Forsyth 
 

RESET CONTROL WITH SECTOR CONFINEMENT FOR A LANE CHANGE MANEUVER ........................... 521
Pablo Falcon, Miguel Cerdeira, Emma Delgado, Miguel Diaz-Cacho, Jose Luis Camaño, Antonio Barreiro 

 

ROBUST ANALYSIS OF BIPED WALKING ON UNEVEN TERRAIN USING OUTPUT 
ZEROING CONTROL WITH TRAJECTORY OPTIMIZATION ............................................................................. 527

Hiroki Sasaki, Junho Chang, Rin Takano, Masaki Yamakita 
 

ROBUST H∞ FILTERING FOR NETWORKED CONTROL SYSTEMS WITH RANDOM 
DELAYS AND PACKET DROPOUT VIA DELTA OPERATOR ............................................................................... 533

Duanjin Zhang, Wanwan Ding 
 

SENSOR OFFSET COMPENSATION FOR IMPROVED LEVITATION PERFORMANCE OF 
PASSIVE MAGLEV TRANSPORT SYSTEM ............................................................................................................... 539

Chang-Hyun Kim, Chang-Wan Ha, Jaewon Lim, Jong-Min Lee, Doh Young Park 
 

STUDY OF THE BIDIRECTIONAL EFFICIENCY OF LINEAR AND NONLINEAR PHYSICAL 
SYSTEMS .......................................................................................................................................................................... 545

Roberto Zanasi, Davide Tebaldi 
 

SUPERVISORY CONTROL OF A WIND ENERGY SYSTEM BY USING A HYBRID SYSTEM 
APPROACH ...................................................................................................................................................................... 553

Adrian Gambier, Zhuowei Li, Qinmin Yang 
 

SYNCHRONOUS CDMA FOR A PLC-BASED MULTI-MACHINE CONTROL SYSTEM ................................... 559
Mitsuru Hasegawa, Kentaro Kobayashi, Hiraku Okada, Masaaki Katayama 

 

THE WAY TOWARD AUTONOMY IN INDUSTRY - TAXONOMY, PROCESS FRAMEWORK, 
ENABLERS, AND IMPLICATIONS .............................................................................................................................. 565

Thomas Gamer, Benjamin Kloepper, Mario Hoernicke 
 

TIME-VARYING OBSTACLE AVOIDANCE BY USING EXACT DIFFERENTIATOR ....................................... 571
Issei Tezuka, Hisakazu Nakamura 

 

TOWARDS FULLY REACTIVE MULTI-STEP GENERATION FOR HUMANOIDS AGAINST 
INSTANTANEOUS PUSH: A CASE OF WALKING IN PLACE IN SAGITTAL PLANE ...................................... 577

Gyunghoon Park, Jung Hoon Kim, Yonghwan Oh 
 

A NOVEL OBJECT SLICING BASED GRASP PLANNER FOR 3D OBJECT GRASPING USING 
UNDERACTUATED ROBOT GRIPPER....................................................................................................................... 585

Sainul Islam Ansary, Sankha Deb, Alok Kanti Deb 
 

A NOVEL ROBOTIC SEAT FOR STABILIZING UPPER BODY POSTURE ......................................................... 591
Yue Li, Yasutaka Fujimoto 

 

ABSOLUTE INDOOR POSITIONING-AIDED LASER-BASED PARTICLE FILTER 
LOCALIZATION WITH A REFINEMENT STAGE.................................................................................................... 597

Luís Garrote, Tiago Barros, Ricardo Pereira, Urbano Nunes 
 

AN EXPERIMENTAL STUDY OF A BLUETOOTH COMMUNICATION SYSTEM FOR ROBOT 
MOTION CONTROL ....................................................................................................................................................... 604

Oguzhan Dalgic, Ahmet Tekin, Barkan Ugurlu 
 

AUTOMATIC DENAVIT-HARTENBERG PARAMETER IDENTIFICATION FOR SERIAL 
MANIPULATORS ............................................................................................................................................................ 610

Carlos Faria, João Vilaça, Sérgio Monteiro, Wolfram Erlhagen, Estela Bicho 
 

AUTOMATIC IDENTIFICATION OF DISTURBANCE FORCE MODELS FOR FEED DRIVE 
SYSTEMS IN MACHINE TOOLS .................................................................................................................................. 618

Tomoya Fujita, Tiandong Xi, Thomas Berners, Sebastian Kehne, Goh Sato, Alexander Epple, Christian Brecher 
 

COLLABORATION AND MULTIDISCIPLINARY DESIGN OPTIMIZATION FOR 
MECHATRONIC SYSTEMS........................................................................................................................................... 624

Mehdi McHarek, Toufik Azib, Cherif Larouci, Moncef Hammadi 
 

CONTROL ARCHITECTURE FOR ROBOTIC-ASSISTED POLISHING TASKS BASED ON 
HUMAN SKILLS .............................................................................................................................................................. 630

Hélio Ochoa, Rui Cortesão 
 

DEEP LEARNING-BASED VISUAL TRACKING OF UAVS USING A PTZ CAMERA SYSTEM ....................... 638
Halil Unlu, Stefan Niehaus, Daniel Chirita, Nikolaos Evangeliou, Anthony Tzes 

 



DISTURBANCE-OBSERVER BASED TRACKING CONTROL OF INDUSTRIAL SCARA ROBOT 
MANIPULATORS ............................................................................................................................................................ 645

Amine Dehak, Anh-Tu Nguyen, Antoine Dequidt, Laurent Vermeiren, Michel Dambrine 
 

DUAL SET-MEMBERSHIP IDENTIFICATION AND EXPLICIT MPC FOR AN ELECTRIC 
DUCTED FAN-BASED ACTUATOR FOR VORTEX ADHESION ............................................................................ 651

Andreas Papadimitriou, George Nikolakopoulos 
 

FORCE SENSORLESS HAPTIC PROBE DRIVEN BY LARGE CIRCULAR LINEAR MOTOR 
FOR HAPTIC RENDERING ........................................................................................................................................... 657

Takuya Matsunaga, Tomoyuki Shimono, Hiroshi Asai, Kouhei Ohnishi 
 

HAPTIC BIO-INSPIRED SENSOR CALIBRATION FOR SURFACE RECONSTRUCTION ............................... 663
Luiz Claudio Sampaio Ramos, Onias Castelo Branco Silveira, Thiago Eustaquio De Oliveira, Paulo Fernando 
Ferreira Rosa 

 

HIGHLY EFFICIENT 2K-H COMPOUND PLANETARY REDUCTION GEARBOX USING 
BALANCER....................................................................................................................................................................... 669

Naoto Akiyama, Yasutaka Fujimoto 
 

MODELLING AND VALIDATION OF FULL VEHICLE MODEL BASED ON A NOVEL 
MULTIBODY FORMULATION..................................................................................................................................... 675

Alberto Parra, Dionisio Cagigas, Asier Zubizarreta, Antonio Joaquín Rodríguez, Pablo Prieto 
 

MULTIVARIABLE NON-LINEAR UGV CONTROLLER DESIGN USING DEEP 
REINFORCEMENT LEARNING ................................................................................................................................... 681

Javier Grandío González, Roberto Fernández Molanes, Juan J. Rodríguez-Andina, José Fariña 
 

PARAMETER ADJUSTMENT BASED ON GENETIC ALGORITHM FOR ADAPTIVE 
PERIODIC-DISTURBANCE OBSERVER .................................................................................................................... 687

Xiao Feng, Hisayoshi Muramatsu, Seiichiro Katsura 
 

PRECISE HAND-GUIDING OF REDUNDANT MANIPULATORS WITH NULL SPACE 
CONTROL FOR IN-CONTACT OBSTACLE NAVIGATION.................................................................................... 693

Mohammad Safeea, Pedro Neto, Richard Bearee 
 

PUDDLE DETECTION FOR AVOIDANCE PATH PLANNING OF WHEELED MOBILE ROBOT 
USING LASER REFLECTION INTENSITY ................................................................................................................ 699

Hirotaka Tahara, Ibuki Ikegami, Kenichiro Takakura, Tatsuya Kato, Masanobu Nagata 
 

RENDERING FRICTION AND VISCOSITY USING A WEARABLE 4 DEGREES OF FREEDOM 
FORCE FEEDBACK DEVICE WITH MAGNETORHEOLOGICAL FLUID CLUTCHES AND 
PNEUMATIC ARTIFICIAL MUSCLES........................................................................................................................ 705

Yuki Onozuka, Minoru Oba, Manabu Okui, Taro Nakamura 
 

ROBOT TRAJECTORY GENERATION FOR THREE-DIMENSIONAL FLEXIBLE LOAD 
TRANSFER........................................................................................................................................................................ 711

Mohamed Amine Rahmouni, Richard Bearee, Adel Olabi, Mathieu Grossard, Eric Lucet 
 

ROBUST FRAMEWORK FOR INTELLIGENT GRIPPING POINT DETECTION ............................................... 717
Christian Poss, Thomas Irrenhauser, Marco Prueglmeier, Daniel Goehring, Firas Zoghlami, Vahid Salehi 

 

RRT-BASED PATH PLANNING CONSIDERING INITIAL AND FINAL POSE UNDER 
CURVATURE CONSTRAINTS FOR NONHOLONOMIC WHEELED ROBOT..................................................... 724

Mamoru Sobue, Hiroshi Fujimoto 
 

SEGMENTATION OF ELECTROMYOGRAPHY SIGNALS FOR PATTERN RECOGNITION ......................... 732
Nuno Mendes, Miguel Simão, Pedro Neto 

 

SENSOR DATA FUSION FOR SMART AMRS IN HUMAN-SHARED INDUSTRIAL 
WORKSPACES................................................................................................................................................................. 738

Marina Indri, Fiorella Sibona, Pangcheng David Cen Cheng 
 

SLIDING MODE CONTROL WITH NEURAL NETWORK FOR ACTIVE MAGNETIC BEARING 
SYSTEM............................................................................................................................................................................. 744

Zhi Cao, Jianning Dong, Faisal Wani, Henk Polinder, Pavol Bauer, Fei Peng, Yunkai Huang 
 

VISION-BASED MAV NAVIGATION IN UNDERGROUND MINE USING CONVOLUTIONAL 
NEURAL NETWORK ...................................................................................................................................................... 750

Sina Sharif Mansouri, Petros Karvelis, Christoforos Kanellakis, Dariusz Kominiak, George Nikolakopoulos 
 

VORTEX ROBOT PLATFORM FOR AUTONOMOUS INSPECTION: MODELING AND 
SIMULATION ................................................................................................................................................................... 756

Angelica Brusell, George Andrikopoulos, George Nikolakopoulos 
 

WAYPOINT PLANNING FOR AUTONOMOUS AERIAL INSPECTION OF LARGE-SCALE 
SOLAR FARMS ................................................................................................................................................................ 763

Ehab Salahat, Charles-Alexis Asselineau, Joe Coventry, Robert Mahony 
 

A POSITIONING METHOD BASED ON LOW-FREQUENCY ARTIFICIAL MAGNETIC SIGNAL ................. 773
Hongwei Xia, Guan Wang, Li Li, Xiaoqi Yao, Tong Liu, Cong Wang 

 



CYCLIC FAILURE TESTING OF STRAIGHT-FIBER PNEUMATIC ARTIFICIAL MUSCLES 
FOR OPTIMIZING DURABILITY ................................................................................................................................ 778

Hiroki Tomori, Yohei Sato, Shingo Ando 
 

DEVELOPMENT OF BELTLESS RESPIRATION AND HEARTBEAT SENSOR BASED ON 
FLEXIBLE PIEZOELECTRIC FILM............................................................................................................................ 784

Lukasz Sienkiewicz, Roland Ryndzionek, Mieczyslaw Ronkowski 
 

EFFECTIVE TARGET SPEED-REDUCTION TECHNIQUES FOR INDUSTRIAL 
INTERFEROMETERS..................................................................................................................................................... 790

Mark Butcher, Lucian-Mircea Grec, Mario Di Castro, Alessandro Masi 
 

FEA ANALYSIS OF THE MULTICELL PIEZOELECTRIC MOTOR ..................................................................... 796
Roland Ryndzionek, Lukasz Sienkiewicz, Mieczyslaw Ronkowski, Michal Michna, Filip Kutt, Grzegorz Kostro 

 

HIGH-PRECISION PERMAENT MAGENT MOTOR DESIGN FOR SATELLITE ATTITUDE 
CONTROL WITH HIGH TORQUE DENSITY AND LOW TORQUE RIPPLE....................................................... 802

Po-Huan Chou, Shih-Chin Yang, Ciao-Jhen Jhong, Jen-I Huang, Jyun-You Chen 
 

RELATIVE PERMITTIVITY METER USING A CAPACITIVE SENSOR AND AN 
OSCILLATING CURRENT SOURCE ........................................................................................................................... 806

Daniel De Almeida Arantes, Luiz Eduardo Borges Da Silva, Carlos Eduardo Teixeira, Mateus Mendes Campos, 
Germano Lambert-Torres, Erik Leandro Bonaldi, Levy Ely De Lacerda De Oliveira, Germando Araújo Da Costa 

 

SPHERICAL ELECTRET GENERATOR FOR WATER WAVE ENERGY HARVESTING BY 
FOLDED STRUCTURE ................................................................................................................................................... 812

Yun Liu, Shishi Li, Chen Liu, Yao Wang, Yuhao Zhou, Haiping Yi, Yunjia Li, Honglong Chang, Kai Tao 
 

SUCCESSIVE APPROXIMATION TYPE DIRECT DISPLACEMENT TO DIGITAL 
CONVERTER SUITABLE FOR FLOATING-WIPER RESISTIVE DISPLACEMENT SENSOR ......................... 816

Aparna Mohan, Mohanasanakar Sivaprakasam, Jagadeesh Kumar V 
 

A 2DOF PID FOR DYNAMIC CONTROL OF DRIVE SYSTEM SWITCHED RELUCTANCE 
MOTOR ............................................................................................................................................................................. 823

Laurinda Dos Resis, João Paulo Bezerra, Vinínicios Mesqiuita, Wellington Silva, Darielson Souza, José Junior, 
Wilkley Correia 

 

A BRUSHLESS SYNCHRONOUS GENERATOR FOR STANDALONE DC APPLICATIONS ............................ 828
Haimanti Bhattacherjee, Tirumala Rao Yalla, Chandan Chakraborty 

 

A FAULT TOLERANT T-TYPE INVERTER FOR FIVE-PHASE PMSM DRIVES ................................................ 834
Amin Ashraf Gandomi, Saeid Saeidabadi, Leila Parsa 

 

A FINITE CONTROL SET MODEL PREDICTIVE TORQUE CONTROL FOR SWITCHED 
RELUCTANCE MOTOR DRIVES WITH ADAPTIVE TURN-OFF ANGLE........................................................... 840

Rasul Tarvirdilu-Asl, Shamsuddeen Nalakath, Berker Bilgin, Ali Emadi 
 

A MAGNETICALLY LEVITATED LEAD SCREW FOR COMPLETE NON-CONTACT POWER 
TRANSMISSION .............................................................................................................................................................. 846

Akira Heya, Yoshihiro Nakata, Katsuhiro Hirata, Hiroshi Ishiguro 
 

A MODEL BASED VOLTAGE PHASE CONTROLLER IN SIX-STEP MODE FOR IPMSM WITH 
AN EXTENDING OPERATION REGION .................................................................................................................... 850

Bo Guan, Xiong Du 
 

A MULTI-CHANNEL TEMPERATURE MONITORING SYSTEM FOR INVERTER-FED 
ELECTRICAL MACHINES ............................................................................................................................................ 856

Pieter Nguyen Phuc, Dimitar Bozalakov, Hendrik Vansompel, Kurt Stockman, Guillaume Crevecoeur 
 

A NEW METHOD FOR DETECTING SHORT-CIRCUIT FAULTS IN POWER CONVERTER OF 
SWITCHED RELUCTANCE GENERATOR ................................................................................................................ 862

Zhou Zhou, Xuezhong Zhu, Chuang Liu 
 

A NOVEL COMMUTATION TORQUE RIPPLE SUPPRESSION METHOD FOR POSITION 
SENSORLESS BRUSHLESS DC MOTOR BASED ON A SEPIC CONVERTER .................................................... 868

Kaiqi Zhao 
 

A PROPOSAL OF ULTRA-FLAT AXIAL GAP MOTOR EMPLOYING C-TYPE SMC CORE ........................... 874
Ren Tsunata, Masatsugu Takemoto, Satoshi Ogasawara, Tomoyuki Ueno, Tatsuya Saitoh 

 

A TIME-DELAY COMPENSATION METHOD FOR PMSM SENSORLESS CONTROL SYSTEM 
UNDER LOW SWITCHING FREQUENCY ................................................................................................................. 880

Yiyan Wang, Zhao Xue, Guangzhao Luo, Zhe Chen 
 

A VERSATILE WORKBENCH SIMULATOR: FIVE-PHASE INVERTER AND PMA-SYNRM 
PERFORMANCE EVALUATION. ................................................................................................................................. 886

Fernando Acosta-Cambranis, Jordi Zaragoza, Luis Romeral, Tomasz Michalski, Viator Pou-Muñoz 
 

ACCURATE TORQUE PULSATION ESTIMATION AND REDUCTION OF IPMSMS FOR ANY 
OPERATING POINT ....................................................................................................................................................... 892

Tiraruek Ruekamnuaychok, Elias G. Strangas 
 



ADVANTAGES OF FLUX-BASED POSITION SENSORLESS DRIVE FOR SURFACE 
PERMANENT MAGNET MACHINE ............................................................................................................................ 899

Guan-Ren Chen, Shih-Chin Yang, Jyun-You Chen 
 

AN IMPROVED AUTOMATIC VOLTAGE REGULATOR FOR SELF-EXCITED, SMALL-TO-
MEDIUM POWER GENERATING SETS EQUIPPED WITH BRUSHLESS EXCITATION 
SYSTEMS .......................................................................................................................................................................... 904

Stefano Nuzzo, Paolo Bolognesi, Michael Galea, Davide Barater 
 

AN IMPROVED POSITION SENSOR FAULT DETECTION AND ALGORITHM TRANSITION 
USING ADAPTIVE THRESHOLD FOR SENSORLESS CONTROL OF IPMSM ................................................... 910

Dongwoo Lee, Kan Akatsu 
 

ANALYSIS OF STATIC MAGNETIC HYSTERESIS IMPACT ON A SWITCHED RELUCTANCE 
MOTOR DRIVE CONTROLLER................................................................................................................................... 916

Pedro Melo, Manuel Pereira, Rui Esteves Araújo 
 

ANALYTICAL TOOL TO GENERATE TORQUE-SPEED CHARATERISTICS FOR SURFACE 
MOUNTED PM MACHINES IN CONSTANT TORQUE AND FIELD WEAKENING REGIONS ........................ 922

Muhammad Raza Khowja, Gaurang Vakil, Chris Gerada 
 

AXIALLY STACKED MULTIPHASE FLUX REVERSAL MACHINE .................................................................... 928
Jaeho Ryu, Ingo Hahn 

 

BROKEN ROTOR BAR DETECTION BY IMAGE TEXTURE FEATURES AND FUZZY LOGIC..................... 934
Edna R. Ferrucho-Alvarez, Eduardo Cabal-Yepez, Luis M. Ledesma-Carrillo, Ana L. Martinez-Herrera 

 

CFD AND LPTN HYBRID TECHNIQUE TO DETERMINE CONVECTION COEFFICIENT IN 
END-WINDING OF TEFC INDUCTION MOTOR WITH COPPER ROTOR ......................................................... 939

Firoz Ahmed, Pratik Roy, Muhammad Towhidi, Guodong Feng, Narayan Kar 
 

COMPARATIVE EVALUATION OF SIMPLIFIED AND COMPLEX IPM MACHINE MODELS 
ON CONTROL DEVELOPMENT FOR TRACTION APPLICATIONS.................................................................... 945

Khoa Dang Hoang, Kais Atallah, Jeff Birchall, Stuart Calverley 
 

COMPARISON RESEARCH OF HYBRID EXCITATION SYNCHRONOUS GENERATOR 
BETWEEN UNIFORM AND NON-UNIFORM ROTOR STRUCTURE .................................................................... 951

Junyue Yu, Yu Cao, Shushu Zhu, Chuang Liu 
 

CONSIDERATION OF 3-D END-EFFECTS OF SURFACE PERMANENT-MAGNET 
SYNCHRONOUS-MACHINES THROUGH 2-D FINITE-ELEMENT ANALYSIS.................................................. 957

Diogo Emanuel Pinto, Adrian-Cornel Pop, Joachim Kempkes, Johan Gyselinck 
 

CONTINUOUS AND FINITE SET MODEL PREDICTIVE CONTROL OF INDUCTION MOTOR 
DRIVE ................................................................................................................................................................................ 963

Karol Wróbel, Piotr Serkies, Krzysztof Szabat 
 

CONTROL OF A SYMMETRICAL NINE-PHASE PMSM WITH HIGHLY NON-SINUSOIDAL 
BACK-ELECTROMOTIVE FORCE USING THIRD HARMONIC CURRENT INJECTION ............................... 969

Marko Slunjski, Martin Jones, Emil Levi 
 

CURRENT IMBALANCE DETECTION METHOD BASED ON VECTOR SPACE 
DECOMPOSITION APPROACH FOR FIVE-PHASE INDUCTION MOTOR DRIVES......................................... 975

Pedro Salas Biedma, Ignacio Gonzalez Prieto, Mario Javier Duran Martinez 
 

CURRENT SENSING ISSUES ON SALIENCY-BASED POSITION SENSORLESS DRIVE FOR 
PERMANENT MAGNET MACHINE WITH PWM VOLTAGE INJECTION ......................................................... 981

Jyun-You Chen, Shih-Chin Yang, Guan-Ren Chen 
 

DEAD-TIME COMPENSATION STRATEGIES BASED ON KALMAN FILTER ALGORITHM 
FOR PMSM DRIVES........................................................................................................................................................ 986

Ludek Buchta, Ondrej Bartik 
 

DESIGN AND ANALYSIS OF A SPOKE-TYPE SYNCHRONOUS MOTOR WITH FERRITE 
MAGNETS FOR HOME APPLIANCE APPLICATIONS ........................................................................................... 992

Shouhui Ni, Uwe Schäfer 
 

DESIGN AND ANALYSIS OF LOAD TORQUE OBSERVER FOR HIGH PRECISION POSITION 
CONTROL OF PMSM ..................................................................................................................................................... 998

Amrutha K Haridas, Krishna Vasudevan 
 

DESIGN OF A HYBRID TWO-STAGE INVERTER AND HYBRID MODULATION STRATEGY 
FOR HIGH-SPEED PERMANENT MAGNET SYNCHRONOUS MOTOR DRIVE .............................................. 1004

Cong Gu, Xiaolin Wang, Yuting Liu, Xingchen Zhao, Zhiquan Deng 
 

DESIGN OF A STAINLESS CORE SUBMERSIBLE PERMANENT MAGNET GENERATOR FOR 
TIDAL ENERGY ............................................................................................................................................................ 1010

Alvaro Hoffer, Juan Tapia, Ilya Petrov, Juha Pyrhönen 
 

DESIGN OPTIMIZATION OF A SWITCHED RELUCTANCE MACHINE USING ANALYTICAL 
MODEL AND PSO.......................................................................................................................................................... 1016

Rajdeep Banerjee, Parthasarathi Sensarma 
 



EFFECT OF DIFFERENT CUTTING TECHNIQUES ON MAGNETIC PROPERTIES OF GRAIN 
ORIENTED STEEL SHEETS AND AXIAL FLUX MACHINES .............................................................................. 1022

Ravi Sundaria, Andries Daem, Ahmed Hemeida, Peter Sergeant, Antero Arkkio, Anouar Belahcen 
 

EFFECT OF MAGNETIZATION PULSE WIDTH ON THE BACK EMF OF A VARIABLE FLUX 
MACHINE AND ON INVERTER SIZING .................................................................................................................. 1028

Bigyan Basnet, Akrem Mohamed Aljehaimi, Pragasen Pillay 
 

EFFICIENT PREDICTIVE CONTROL WITH NATURAL FAULT-TOLERANCE FOR 
MULTIPHASE INDUCTION MACHINES.................................................................................................................. 1034

Angel Gonzalez Prieto, Ignacio Gonzalez Prieto, Mario Javier Duran Martinez 
 

ELECTROLYTIC CAPACITOR-LESS DUAL INVERTER-FED IPMSM FOR CONSTANT 
TORQUE AND HIGH POWER FACTOR ................................................................................................................... 1040

Motoki Nishio, Hitoshi Haga 
 

EXPERIMENTAL ANALYSIS OF THREE-PHASE INDUCTION MOTORS WITH MULTIFLUX, 
DUAL-WINDING CONFIGURATIONS ...................................................................................................................... 1046

José Alberto, Fernando J. T. E. Ferreira, Aníbal T. De Almeida 
 

EXPERIMENTAL INVESTIGATION OF THE LOSSES AND EFFICIENCY OF 75 KW 
INDUCTION MOTOR DRIVE SYSTEM..................................................................................................................... 1052

Lassi Aarniovuori, Hannu Kärkkäinen, Markku Niemelä, Kewei Cai, Juha Pyrhönen, Wenping Cao 
 

FINITE ELEMENTS MODEL CO-SIMULATION OF AN INDUCTION MOTOR DRIVE FOR 
TRACTION APPLICATION ......................................................................................................................................... 1059

Lino Di Leonardo, Mircea Popescu, Marco Tursini, Marco Villani 
 

FPGA-BASED VOLTAGE MEASUREMENT USING DELTA-SIGMA MODULATION FOR A 
PMSM DRIVE ................................................................................................................................................................. 1066

Tao Liu, Ziqiang Ye, Changkai Wang, Gerd Griepentrog 
 

GEOMETRICAL PARAMETERS INFLUENCE ANALYSIS ON PERFORMANCE AND 
INCREMENTAL INDUCTANCES OF A PERMANENT MAGNET ASSISTED SYNCHRONOUS 
RELUCTANCE MOTOR ............................................................................................................................................... 1072

Jessica Neumann, Carole Hénaux, Maurice Fadel, Dany Prieto, Etienne Fournier, Mathias Tientcheu Yamdeu 
 

HARDWARE IMPLEMENTATION OF MODIFIED BACKSTEPPING CONTROL FOR 
SENSORLESS INDUCTION MOTOR DRIVE ........................................................................................................... 1077

Tarek Ameid, Hicham Talhaoui, Abdelkarim Ammar, Younes Azzoug, Remus Pusca, Raphaël Romary, Jean-
Philippe Lecointe 

 

HIGH POWER HIGH SPEED PM-ASSISTED SYNREL MACHINES WITH FERRITE AND RARE 
EARTH MAGNETS FOR FUTURE ELECTRIC COMMERCIAL VEHICLES..................................................... 1083

Ram Kumar R M, Tianjie Zou, Gaurang Vakil, David Gerada, Adam Walker, Chris Gerada, Krzysztof Paciura, 
Alastair McQueen, B G Fernandes, Antonino La Rocca 

 

HIGH-EFFICIENCY OPERATION OF WIRELESS IN-WHEEL MOTOR AT LOW LOAD USING 
INTERMITTENT SYNCHRONOUS RECTIFICATION WITH IMPROVED TRANSIENT 
STABILITY ..................................................................................................................................................................... 1089

Daiki Tajima, Osamu Shimiiizu, Hiroshi Fujimoto 
 

IDENTIFICATION OF INDUCTION MACHINE PARAMETERS INCLUDING CORE LOSS 
RESISTANCE USING RECURSIVE LEAST MEAN SQUARE ALGORITHM ..................................................... 1095

Ravi Prakash Reddy Siddavatam, Umanand Loganathan 
 

IDENTIFICATION OF INDUCTION MACHINE ROTOR PARAMETERS AT ANY OPERATING 
POINT CONSIDERING TEMPERATURE DEPENDENT PERMEABILITY ........................................................ 1101

Walter Fahrner, Markus Vogelsberger, Thomas Wolbank 
 

IMPACT OF ELECTRICAL MACHINE STRUCTURAL PARTS ON ITS MODAL AND 
VIBRATION BEHAVIOR.............................................................................................................................................. 1107

Jan Sobra, Miroslav Byrtus 
 

IMPROVED ELECTRICAL MODELING OF A DOUBLE CANNED INDUCTION MOTOR WITH 
SQUIRREL CAGE FOR PERFORMANCE ANALYSIS ........................................................................................... 1114

Amadou Tinni, Guy Sturtzer, Dominique Knittel, Mohammed Nouari, Jean Renaud 
 

IMPROVED OVERMODULATION SCHEME OF A THREE-PHASE INVERTER FOR 
ENHANCED OUTPUT TORQUE OF AC MOTORS ................................................................................................. 1120

Hye-In Jeong, Sang-Hoon Kim 
 

INTEGRATED VIRTUAL VOLTAGE VECTORS AND DUTY CYCLE CONTROL TO 
MINIMIZE THE CURRENT RIPPLES IN FINITE CONTROL SET MODEL PREDICTIVE 
CONTROL FOR PERMANENT MAGNET SYNCHRONOUS MOTOR DRIVES ................................................ 1126

Guanghan Zhao, Shamsuddeen Nalakath, Xueqing Wang, Ali Emadi 
 

INVESTIGATION OF ASYMMETRIC AND UNBALANCED WINDING STRUCTURES FOR 3-
PHASE PERMANENT MAGNET SYNCHRONOUS MACHINES .......................................................................... 1132

Yucel Demir, Ayman El-Refaie, Metin Aydin 
 



INVESTIGATION OF FLUX WEAKENING CAPABILITY OF AN UNCONVENTIONAL 9-
PHASE PM MOTOR WITH DIFFERENT WINDING CONFIGURATIONS ......................................................... 1138

Ersin Yolacan, Yucel Demir, Metin Aydin, Ayman El-Refaie 
 

INVESTIGATION OF MAGNETIC EQUIVALENT CIRCUIT MODELING APPROACHES FOR 
AN ASYMMETRIC AND UNBALANCED WINDING PERMANENT MAGNET MOTOR................................. 1144

Mehmet Gulec, Metin Aydin 
 

INVESTIGATIONS ON THE EXPERIMENTAL IDENTIFICATION OF AC-COPPER LOSSES IN 
PERMANENT MAGNET SYNCHRONOUS MACHINES USING A MOTOR SUB-ASSEMBLY ....................... 1150

Christoph Rollbühler, Sebastian Peukert, Daniel Fritz, Jean-Francois Heyd, Johannes Kolb, Martin Doppelbauer 
 

LINEAR RECOIL CURVE DEMAGNETIZATION MODELS FOR RARE-EARTH MAGNETS IN 
ELECTRICAL MACHINES .......................................................................................................................................... 1157

Dmitry Egorov, Ilya Petrov, Joosep Link, Harri Kankaanpää, Raivo Stern, Juha Pyrhönen 
 

LOOKUP-TABLE-BASED MODEL PREDICTIVE TORQUE CONTROL WITHOUT 
WEIGHTING FACTORS FOR PMSM DRIVES ........................................................................................................ 1165

Imed Jlassi, Antonio J. Marques Cardoso 
 

LOSS COMPARISON OF SMALL DELTA- AND STAR-CONNECTED PERMANENT MAGNET 
SYNCHRONOUS MACHINES ..................................................................................................................................... 1171

Felix Rehm, Patrick Breining, Simon Decker, Johannes Kolb, Marc Hiller 
 

MAGNETIC EQUIVALENT CIRCUIT MODEL OF A DUAL THREE-PHASE PMSM WITH 
WINDING SHORT CIRCUIT ....................................................................................................................................... 1177

Gabriel Forstner, Andreas Kugi, Wolfgang Kemmetmueller 
 

MINIMUM LOSS CONDITIONS IN A SALIENT-POLE WOUND-FIELD SYNCHRONOUS 
MACHINE DRIVE.......................................................................................................................................................... 1183

Gil Marques, Matteo Iacchetti 
 

MODEL PREDICTIVE CONTROL FOR DFIG-BASED WIND TURBINES WITH NPC VOLTAGE 
SOURCE CONVERTER ................................................................................................................................................ 1190

Johnny Chhor, Constantinos Sourkounis 
 

MODELING AND ANALYSIS OF DEMAGNETIZATION FAULTS IN BLDC MOTOR USING 
HYBRID ANALYTICAL-NUMERICAL APPROACH .............................................................................................. 1198

Adil Usman, Bhakti M Joshi, Bharat Singh Rajpurohit 
 

MONITORING CONCEPT FOR A HIGH-SPEED MACHINE APPLICATION WITH A 
MAGNETICALLY LEVITATED ROTOR SYSTEM................................................................................................. 1204

Pekko Jaatinen, Niko Nevaranta, Jouni Vuojolainen, Tuomo Lindh, Olli Pyrhönen 
 

MULTIPHASE PMSM AND PMASYNRM FLUX MAP MODEL WITH SPACE HARMONICS 
AND MULTIPLE PLANE CROSS HARMONIC SATURATION............................................................................. 1210

Tomasz Michalski, Fernando Acosta-Cambranis, Luis Romeral, Jordi Zaragoza 
 

MULTIPLE LAYER COMPRESSION OF SMC AND PM POWDERED MATERIALS....................................... 1216
Mostafa Ahmadi Darmani, Emir Poskovic, Luca Ferraris, Andrea Cavagnino 

 

NONLINEAR DYNAMIC EQUIVALENT CIRCUIT OF A SWITCHED RELUCTANCE MOTOR 
CONSIDERING CORE LOSSES AND LEAKAGE INDUCTANCE ........................................................................ 1222

Francisco Jose Perez-Cebolla, Abelardo Martinez-Iturbe, Bonifacio Martín-Del-Brío, Carlos Bernal-Ruiz, Jesus 
Sergio Artal-Sevil, Pablo Pastor-Flores 

 

OBSERVER ASSISTED CURRENT RECONSTRUCTION METHOD WITH SINGLE DC-LINK 
CURRENT SENSOR FOR SENSORLESS CONTROL OF INTERIOR PERMANENT MAGNET 
SYNCHRONOUS MACHINES ..................................................................................................................................... 1228

Jing Zhao, Shamsuddeen Nalakath, Ali Emadi 
 

OBSERVER DESIGNS FOR SIMULTANEOUS TEMPERATURE AND LOSS ESTIMATION FOR 
ELECTRIC MOTORS: A COMPARATIVE STUDY ................................................................................................. 1234

Tong Ma, Taiga Komatsu, Bingnan Wang, Yebin Wang, Chungwei Lin 
 

ONLINE CALCULATION METHOD OF HYSTERESIS LIMITS OF A DIRECT TORQUE 
CONTROL FOR A SWITCHED RELUCTANCE MACHINE .................................................................................. 1242

Samil Yavuz, Andreas Echle, Nejila Parspour, Patrick Mesmer 
 

OVERVIEW ON BONDED MAGNETS REALIZATION, CHARACTERIZATION AND 
ADOPTION IN PROTOTYPES .................................................................................................................................... 1249

Emir Poskovic, Luca Ferraris, Fausto Franchini, Federico Carosio, Nicola Bianchi 
 

PARAMETER IDENTIFICATION OF PMSM BASED ON MRAS WITH CONSIDERING 
NONLINEARITY OF INVERTER ............................................................................................................................... 1255

Ziqiang Ye, Tao Liu, Morris Fuller, Gerd Griepentrog 
 

PM BRUSHLESS MOTOR FOR AILERON/SPOILER SYSTEM OF A REGIONAL AIRCRAFT ..................... 1261
Davide Macera, Moreno D'Andrea, Francesco Fiume, Marco Villani 

 

POLES PLACEMENT POSITION CONTROL OF INDUCTION MOTOR DRIVES............................................ 1266
Patxi Alkorta, José Antonio Cortajarena, Oscar Barambones, Itziar Martija, Jon Cortajarena 

 



POSITION SENSORLESS MAXIMUM TORQUE CONTROL METHOD AT LOW-SPEED 
REGION BASED ON $L_D$ MODEL USING SQUARE WAVE VOLTAGE INJECTION FOR 
IPMSMS ........................................................................................................................................................................... 1272

Atsushi Matsumoto 
 

PREDICTIVE CURRENT CONTROL FOR AN IPMSM DRIVE WITH A SMALL DC-LINK 
CAPACITOR ................................................................................................................................................................... 1278

Tian-Hua Liu, Zhi-Sheng Yang 
 

REALIZATION OF HIGH TORQUE DENSITY ENCODERLESS SERVO DRIVE SYSTEM ............................ 1284
Shinya Morimoto, Keita Shimamoto, Tsuyoshi Hanamoto 

 

RELIABLE DETECTION OF VERY LOW SEVERITY LEVEL STATOR INTER-TURN FAULTS 
IN INDUCTION MOTORS ............................................................................................................................................ 1290

Konstantinos N. Gyftakis, Antonio J. Marques Cardoso 
 

RESEARCH ON FAULT-TOLERANT CONTROL OF EXCITATION-LOSS FOR DSEM BASED 
ON FULL-BRIDGE CONVERTER .............................................................................................................................. 1296

Ning Zhang, Bo Zhou, Kaimiao Wang, Zhou Zhou, Siyuan Jiang, Feng Zhao, Zhigang Ren 
 

RESISTANCE- AND INDUCTANCE-BASED SELF-SENSING CONTROL USING SHORT-
CIRCUITED WINDINGS ON THE ROTOR OF A SPMSM ..................................................................................... 1302

Christoph Hittinger, Ingo Hahn 
 

SELECTION OF CONTROLLER PARAMETERS OF A TWO-MASS DRIVE SYSTEM USING 
THE D-DECOMPOSITION TECHNIQUE .................................................................................................................. 1308

Radoslaw Nalepa, Karol Najdek, Krzysztof Szabat 
 

SELECTION OF STATOR POLE-TIP ANGLE FOR EFFICIENT OPERATION OF SRM DRIVEN 
WATER PUMP................................................................................................................................................................ 1314

Amarnath Yalavarthi, Bhim Singh 
 

SELF-COMMISSIONING OF PERMANENT MAGNET SYNCHRONOUS MACHINES BY 
CONSIDERING NONLINEARITIES OF THE VOLTAGE SOURCE INVERTER ............................................... 1320

Tomislav Strinic, Wolfgang Gruber 
 

SENSORLESS CONTROL OF A NINE-PHASE SURFACE MOUNTED PERMANENT MAGNET 
SYNCHRONOUS MACHINE WITH HIGHLY NON-SINUSOIDAL BACK-EMF ................................................ 1327

Ornella Stiscia, Marko Slunjski, Emil Levi, Andrea Cavagnino 
 

SENSORLESS CONTROL OF A SYNRM DRIVE BASED ON A LUENBERGER OBSERVER 
WITH AN EXTENDED EMF MODEL ........................................................................................................................ 1333

Filipe Pinarello Scalcon, Cesar Jose Volpato Filho, Thiago Lazzari, Thieli Smidt Gabbi, Rodrigo Padilha Vieira, 
Hilton Abílio Gründling 

 

SERIES AND PARALLEL CAPACITOR COMPENSATION OF THE TRANSMITTER IN A 
MAGNETIC RESONANCE BASED MOTORING SYSTEM.................................................................................... 1339

Matthias Vandeputte, Luc Dupré, Guillaume Crevecoeur 
 

SIMPLIFIED MODEL PREDICTIVE CONTROL OF A TWELVE-PHASE PERMANENT 
MAGNET SYNCHRONOUS MOTOR ......................................................................................................................... 1345

Biyang Chen, Jingliang Lv, Xinjian Jiang 
 

SIMULATIVE ANALYSIS OF SYNCHRONOUS RELUCTANCE MACHINES FOR FEED 
DRIVES ............................................................................................................................................................................ 1351

Tiandong Xi, Sebastian Kehne, Alexander Epple, Christian Brecher 
 

SOLID-ROTOR MATERIAL SELECTION FOR SQUIRREL-CAGE HIGH-SPEED SOLID-
ROTOR INDUCTION MACHINE ................................................................................................................................ 1357

Pia Lindh, Paula Immonen, Chong Di, Michele Degano, Juha Pyrhönen 
 

SPEED CONTROLLER DESIGN UTILIZING H-IN�NITY OPTIMIZATION AND A MODAL 
DRIVE TRAIN MODEL FOR TORSIONAL OSCILLATION DAMPING ............................................................. 1362

Florian Bendrat, Constantinos Sourkounis 
 

STATIC ECCENTRICITY FAULT DETECTION IN BRUSHLESS DOUBLY FED INDUCTION 
MACHINES BASED ON MOTOR CURRENT SIGNATURE ANALYSIS .............................................................. 1369

Mojtaba Afshar, Salman Abdi, Mohammad Ebrahimi, Abolfazl Mortazavizadeh 
 

STATOR RESISTANCE IDENTIFICATION FOR INDUCTION MOTORS USING DYCE 
PRINCIPLE BASED ADAPTIVE FLUX OBSERVER ............................................................................................... 1375

Naoki Kawamura, Kang-Zhi Liu, Tadanao Zanma, Masaru Hasegawa 
 

SYNCHRONOUS RELUCTANCE MACHINE - A POWER FLOW BASED MODELLING................................ 1381
Gert-Helge Geitner, Guven Komurgoz 

 

THE INSTRUMENTATION INFLUENCE ON THE MOTOR LOSS DETERMINATION 
UNCERTAINTY ............................................................................................................................................................. 1387

Hannu Kärkkäinen, Lassi Aarniovuori, Markku Niemelä, Juha Pyrhönen 
 



THE POTENTIAL OF EXPLOITING NON-SYMMETRIC STRUCTURES IN ELECTRICAL 
MACHINES. .................................................................................................................................................................... 1393

Stefano Nuzzo, Alessandro Marfoli, Luca Papini, Paolo Bolognesi, Michael Galea, Chris Gerada 
 

THERMAL ANALYSIS AND CONTROL DEVELOPMENT OF INTERIOR PM TRACTION 
MACHINES ..................................................................................................................................................................... 1399

Khoa Dang Hoang, Kais Atallah, Panagiotis Lazari, Jeff Birchall, Stuart Calverley 
 

THERMAL MODELING OF THE STATOR SLOT IN ELECTRICAL MACHINES USING AN 
EXTENDED LAYER APPROACH............................................................................................................................... 1405

Felix Hoffmann, Benedict Jux, Martin Doppelbauer 
 

THERMAL REPRESENTATION OF INTERIOR AND SURFACE MOUNTED PMSMS FOR 
ELECTRIC VEHICLE APPLICATION ...................................................................................................................... 1411

Pratik Roy, Alexandre Bourgault, Firoz Ahmed, Muhammad Towhidi, Shruthi Mukandan, Himavarsha Dhulipati, 
Eshaan Ghosh, Narayan Kar 

 

THERMAL TRANSIENT ANALYSIS OF ASYNCHRONOUS MACHINES OPERATING UNDER 
SUPPLY VOLTAGE UNBALANCE............................................................................................................................. 1417

Amel Adouni, Antonio J. Marques Cardoso 
 

TIME DOMAIN SIGNATURE ANALYSIS OF SYNCHRONOUS GENERATOR UNDER BROKEN 
DAMPER BAR FAULT .................................................................................................................................................. 1423

Hossein Ehya, Arne Nysveen, Robert Nilssen, Urban Lundin 
 

TORQUE RIPPLE MINIMIZATION WITH MAXIMUM UTILIZATION OF INDUCTANCE 
PROFILE IN 6/4 3-PHASE SWITCHED RELUCTANCE MOTOR DRIVES. ........................................................ 1429

Ashwani Kumar Rana, A. V Ravi Teja 
 

TRADE-OFF STUDY OF A HIGH POWER DENSITY STARTER-GENERATOR FOR 
TURBOPROP AIRCRAFT SYSTEM ........................................................................................................................... 1435

Muhammad Raza Khowja, Gaurang Vakil, Chris Gerada, Tao Yang, Serhiy Bozhko, Pat Wheeler 
 

TWO-DIMENSIONAL FLUX TUBES FOR THE ANALYTICAL MODELING OF THE 
MAGNETIC FIELD PROBLEMS ................................................................................................................................ 1441

Andreas Echle, Samil Yavuz, Nejila Parspour 
 

USING CFD ANALYSIS TO IMPROVE THE PASIVE COOLING OF THE HIGH SPEED 
ELECTRICAL MACHINES BODY.............................................................................................................................. 1448

Lukas Veg, Jan Laksar 
 

VIBRATION REDUCTION BY NON-MAGNETIC METAL RING FOR ROTATING ARMATURE 
PERMANENT MAGNET MOTORS ............................................................................................................................ 1454

Zhanlu Yang, Shanming Wang, Jianfeng Hong, Yuguang Sun, Haixiang Cao 
 

VIBRATION REDUCTION TECHNIQUES FOR STEPPER MOTORS AT STANDSTILL IN HIGH 
PRECISION APPLICATIONS ...................................................................................................................................... 1459

Jorge Sola Merino, Pablo Serrano Galvez, Mark Butcher, Mario Di Castro, Alessandro Masi 
 

VIRTUAL-FLUX FINITE CONTROL SET MODEL PREDICTIVE CONTROL OF SWITCHED 
RELUCTANCE MOTOR DRIVES ............................................................................................................................... 1465

Diego Fernando Valencia Garcia, Silvio Rotilli Filho, Alan Dorneles Callegaro, Matthias Preindl, Ali Emadi 
 

WATER-PUMPING PERMANENT MAGNET SYNCHRONOUS MOTOR OPTIMIZATION 
BASED ON CUSTOMIZED TORQUE-SPEED OPERATING AREA AND PERFORMANCE 
CHARACTERISTICS .................................................................................................................................................... 1471

Carlos Candelo, Antonio Garcia, Jordi Riba, Pere Tubert, Francesc Jimenez 
 

A CASCADED BUCK-FLYBACK STRUCTURE FOR HIGH VOLTAGE STEP DOWN 
APPLICATIONS ............................................................................................................................................................. 1479

Ashok Kumar, Kanika Bathra, Parthasarathi Sensarma 
 

A COMMON GROUND FIVE-LEVEL INVERTER USING SWITCHED CAPACITOR ..................................... 1485
Kazunori Ito, Koki Takahashi, Hirotaka Koizumi 

 

A COMPREHENSIVE ANALYSIS OF SVPWM FOR A FIVEPHASE VSI BASED ON SIC 
DEVICES APPLIED TO MOTOR DRIVES. ............................................................................................................... 1490

Fernando Acosta-Cambranis, Jordi Zaragoza, Luis Romeral 
 

A DIGITAL PWM CONTROLLER OF MHZ ACTIVE CLAMP FLYBACK WITH GAN DEVICES 
FOR AC-DC ADAPTER................................................................................................................................................. 1496

Donglie Gu, Jianxiong Xi, Lenian He 
 

A FEASIBILITY STUDY ON MULTI-PHASE WIRELESS POWER TRANSFER USING 
FREQUENCY MODULATION..................................................................................................................................... 1502

Hiroaki Ota, Toshifumi Ise, Yushi Miura, Jia Liu 
 

A FOUR-LEG BUCK INVERTER FOR THREE-PHASE FOUR-WIRE SYSTEMS WITH THE 
FUNCTION OF REDUCING DC-BUS RIPPLES ....................................................................................................... 1508

Peng Yang, Wenlong Ming, Jun Liang, Jianzhong Wu 
 



A MODIFIED ZOH MODEL FOR REPRESENTING THE SMALL-SIGNAL PWM BEHAVIOR IN 
DIGITAL DC-AC CONVERTER SYSTEMS .............................................................................................................. 1514

Florian Hans, Martin Oeltze, Walter Schumacher 
 

A NEW SINGLE-PHASE SINGLE SOURCE NINE LEVEL BOOST INVERTER TOPOLOGY ........................ 1521
Marif Daula Siddique, Saad Mekhilef, Noraisyah Mohamed Shah, Chandan Kumar 

 

A NOVEL FLOATING CAPACITOR VOLTAGE CONTROL TECHNIQUE FOR 9-LEVEL T-
TYPE INVERTER WITH REDUCED DEVICE COUNT .......................................................................................... 1526

Teenu Techela Davis, Pranjal Mathu Gajare, Anubrata Dey 
 

A NOVEL PREDICTIVE CONTROL FOR AN ACTIVE FRONT END RECTIFIER USING 
LYAPUNOV STABILITY CRITERIA ......................................................................................................................... 1532

Durga Nair S, Greeshma Nadh, Arun Rahul S 
 

A NOVEL SPILT-WINDING FAULT-TOLERANT APPROACH FOR A SWITCHED 
RELUCTANCE MOTOR ............................................................................................................................................... 1538

Pedro Peres, Vitor Pires, Joao Martins 
 

A NOVEL THREE LEG INVERTER FOR HIGH POWER HYBRID INDUCTIVE AND 
CAPACITIVE WIRELESS POWER TRANSFER SYSTEM ..................................................................................... 1544

Deepa Vincent, Phuoc Sang Huynh, Sheldon Williamson 
 

A SEVEN-LEVEL CASCADED H-BRIDGE INVERTER FOR UNINTERRUPTIBLE POWER 
SUPPLIES ........................................................................................................................................................................ 1549

Concettina Buccella, Maria Gabriella Cimoroni, Mario Tinari, Carlo Cecati 
 

A SIC-BASED NEUTRAL LEG FOR THE THREE-PHASE FOUR-WIRE INVERTER ...................................... 1555
Peng Yang, Wenlong Ming, Jun Liang, Jianzhong Wu 

 

A SPACE VECTOR MODULATION METHOD TO REDUCE OUTPUT CURRENT RIPPLE AT 
UNITY GRID POWER FACTOR FOR AC/DC MATRIX CONVERTERS............................................................. 1561

Thanh Luan Nguyen, Hong Hee Lee 
 

A STUDY ON MODEL BASED CONTROL OF DC-DC CONVERTER WITH SIMPLE 
ENUMERATION AND PRUNING RESTRICTION COMPUTATION ................................................................... 1567

Yuya Noda, Hidenori Maruta 
 

A STUDY ON SHUNT RESISTOR-BASED CURRENT MEASUREMENTS FOR FAST 
SWITCHING GAN DEVICES ....................................................................................................................................... 1573

Thilini Wickramasinghe, Bruno Allard, Cyril Buttay, Charles Joubert, Christian Martin, Jean-Fracois Mogniotte, 
Herve Morel, Pascal Bevilacqua, Thanh-Long Le, Stephane Azzopardi 

 

A VECTOR CONTROL STRATEGY FOR A MULTI-PORT BIDIRECTIONAL DC/AC 
CONVERTER WITH EMPHASIS ON POWER DISTRIBUTION BETWEEN DC SOURCES............................ 1579

Chang Liu, Jie Ruan, Lin Jin, Chenhang Xu, Licheng Bao, Yan Deng 
 

ACCURATE MODELING AND STABILITY ANALYSIS FOR CHAOTIC PWM BOOST 
CONVERTERS BASED ON DESCRIBING FUNCTION METHOD ....................................................................... 1585

Zhichang Yang, Hong Li, Chen Liu, Yuhang Ding, Bo Zhang 
 

ADAPTIVE GRID-VOLTAGE FEEDFORWARD FOR THREE-PHASE INVERTERS APPLYING 
PERTURB AND OBSERVE ALGORITHM TO MINIMIZE CURRENT THD ...................................................... 1591

Roni Luhtala, Tuomas Messo, Tomi Roinila, Giovanni Spagnuolo 
 

AN IMPROVED WEINBERG CONVERTER WITH LOW OUTPUT CURRENT AND VOLTAGE 
RIPPLE ............................................................................................................................................................................ 1597

Ji-Hoon Bae, Jeong-Eon Park, Ju-Young Lee, Nayoung Lee, Sang-Kyoo Han 
 

ANALYSIS AND SIMULATION OF NEUTRAL POINT POTENTIAL OSCILLATION 
CHARACTERISTIC OF T-TYPE THREE-LEVEL CONVERTER UNDER SWITCH OPEN-
CIRCUIT FAULT ........................................................................................................................................................... 1603

Bo Guan, Xiong Du 
 

ANALYSIS OF BIDIRECTIONAL BUCK/BOOST CONVERTER FOR ENERGY STORAGE 
SYSTEM........................................................................................................................................................................... 1609

Enrique Romero-Cadaval, Carlos Roncero-Clemente, Fermín Barrero-González, Eva González-Romera, Maria 
Isabel Milanés-Montero, Selene Sánchez-Cruz 

 

ANALYSIS OF LOAD-INDEPENDENT CLASS-E INVERTER AT ANY DUTY RATIO .................................... 1615
Natsumi Obinata, Weisen Luo, Xiuqin Wei, Hiroo Sekiya 

 

ANALYTICAL DESIGN OF LC FILTER INDUCTANCE FOR TWO-LEVEL INVERTERS 
BASED ON MAXIMUM RIPPLE CURRENT............................................................................................................. 1621

Arash Khoshkbar-Sadigh, Vahid Dargahi, Ketan Lakhera, Keith Corzine 
 

APPLICATION OF DIGITAL STATE VARIABLE FILTERS FOR RESONANCE MITIGATION 
ON A WIND TURBINE TORQUE CONTROL WITH FINITE PRECISION ......................................................... 1627

Xabier Juankorena, Beatriz Gil, Rubén Beloki, Alberto Petri 
 



BIFURCATION ANALYSIS AND EXPERIMENTATION OF PEAK CURRENT-CONTROLLED 
BOOST CONVERTER ................................................................................................................................................... 1633

Sen Li, Babak Fahimi, Morgan Kiani 
 

CASCADED H-BRIDGE BASED PARALLEL HYBRID CONVERTER - A NOVEL TOPOLOGY 
FOR PERFECTLY SINUSOIDAL HIGH POWER VOLTAGE SOURCES ............................................................ 1639

Lukas Stefanski, Daniel Bernet, Mathias Schnarrenberger, Christoph Rollbühler, Andreas Liske, Marc Hiller 
 

COMPARISON OF RELAY FEEDBACK TUNING AND OTHER TUNING METHODS FOR A 
DIGITALLY CONTROLLED BUCK CONVERTER................................................................................................. 1647

Ahmed Shehada, Yan Yan, Balanthi A. R. Beig, Igor Boiko 
 

COUPLED INDUCTOR BASED HIGH STEP-UP HYBRID INVERTER FOR MICROGRID 
APPLICATION ............................................................................................................................................................... 1653

Anish Ahmad, Kharan Shiluveru, Rajeev Kumar Singh, Abdul R Beig 
 

CURRENT-LIMITING DROOP CONTROLLER FOR SINGLE-PHASE INVERTERS 
OPERATING IN ISLAND MODE. ............................................................................................................................... 1659

Zujajah Masud, Alexandros G. Paspatis, George C. Konstantopoulos 
 

DC-TO-DC CONVERTER TOPOLOGIES FOR WIRELESS POWER TRANSFER IN ELECTRIC 
VEHICLES ...................................................................................................................................................................... 1665

Ahmad Elkhateb, Grain Adam, D John Morrow 
 

DESIGN OF THE INNER AC CIRCUIT OF A DC HUB FOR THE INTERCONNECTION OF 
MULTIPLE HVDC LINES ............................................................................................................................................ 1670

Michalis Poikilidis, Epameinondas Kontos, Pavol Bauer 
 

DIAGNOSIS OF ELECTROLYTIC CAPACITORS IN THREE-PHASE INTERLEAVED BOOST 
CONVERTERS CONTROLLED BY MIXED WEIGHTED SENSITIVITY H∞ DESIGN CONTROL................ 1678

Khaled Laadjal, Mohamed Sahraoui, Mohamed-Yacine Hammoudi, Cardoso Antonio J. Marques, Acácio M. R. 
Amaral, Khaled Yahia 

 

DIGITAL ACTIVE GATE DRIVE WITH OPTIMAL SWITCHING PATTERNS TO ADAPT TO 
SINUSOIDAL OUTPUT CURRENT IN A FULL BRIDGE INVERTER CIRCUIT ............................................... 1684

Yu Shan Cheng, Daiki Yamaguchi, Tomoyuki Mannen, Keiji Wada, Toru Sai, Koutaro Miyazaki, Makoto 
Takamiya, Takayasu Sakurai 

 

DIGITAL CURRENT MODE CONTROL TUNING IN GAN-BASED MULTIPHASE BOOST 
CONVERTERS FOR ULTRA-FAST TRANSIENT .................................................................................................... 1690

Prantik Majumder, K. Hariharan, Santanu Kapat, Ishita Biswas, Debaprasad Kastha 
 

DIRECT DIGITAL DESIGN OF A PROPORTIONAL ROBUST CONTROL BASED ON SLIDING 
FOR DUAL ACTIVE BRIDGE CONVERTERS ......................................................................................................... 1696

Ivan Ruiz, Enric Vidal-Idiarte, Javier Calvente 
 

DISCRETE POLYNOMIAL CURRENT CONTROLLER FOR A THREE-PHASE VSC 
CONNECTED TO THE GRID USING A LCL FILTER ............................................................................................ 1702

Carlos Ramos, António Martins 
 

DISTRIBUTED ACTIVE DAMPING FOR HARMONIC INSTABILITY SUPPRESSION IN THE 
MULTI-PARALLELED GRID-CONNECTED INVERTER SYSTEM .................................................................... 1709

Shunyu Wang, Wu Cao, Kangli Liu, Haotian Kang, Jianfeng Zhao, Chao Shi, Jing Song 
 

DUAL-LOOP CONTROL FOR THREE-PHASE VIENNA RECTIFIER WITH DUTY-RATIO 
FEEDFORWARD ........................................................................................................................................................... 1715

Chuanhao Ji, Li Zhang, Rui Zhao, Baolin Chen, Yan Ming, Yan Xing, Xudong Ma 
 

DYNAMIC ANALYSIS OF THE SWITCHED INDUCTOR BUCK CONVERTER ............................................... 1721
Jia Yao, Kaisheng Zheng, Alexandra Abramovitz 

 

EFFICIENCY OF STATE-OF-THE-ART GAN DEVICE IN A SYNCHRONOUS-RECTIFIER 
BUCK CONVERTER ..................................................................................................................................................... 1726

Giuseppe Mauromicale, Angelo Raciti, Santi Agatino Rizzo, Giovanni Susinni, Filadelfo Fusillo, Agatino Palermo, 
Filippo Scrimizzi 

 

ENHANCED VIRTUAL SYNCHRONOUS GENERATOR WITH HARMONIC CURRENT 
FILTERING CAPABILITY ........................................................................................................................................... 1732

Thiago Silva Amorim, Daniel Carletti, Lucas Frizera Encarnação 
 

EXPERIMENTAL COMPARISON OF DC/DC CONVERTERS FOR WIDE INPUT VOLTAGE 
RATIO APPLICATIONS ............................................................................................................................................... 1738

Michael Gerstner, Martin Maerz, Armin Dietz 
 

EXPERIMENTAL REALIZATION OF HIGH PERFORMANCE TRANSIENT RESPONSE FOR 
TWO-PHASE INTERLEAVED DC-DC BUCK CONVERTER USING HALF SAMPLING TIME 
DEADBEAT CONTROL ................................................................................................................................................ 1744

Yoshiki Kosode, Atsuo Kawamura, Hidemine Obara, Yu Hosoyamada, Itsuo Yuzurihara 
 



EXPERIMENTAL RESEARCH OF CHARACTERISTICS OF STATIC VAR COMPENSATORS 
BASED ON THYRISTOR-SWITCHED SCHEMES................................................................................................... 1750

Dmitry Panfilov, Michael Astashev, Alexander Rozhkov, Roman Krasnoperov, Elena Dukhnich 
 

EXTENDED T-TYPE BOOST INVERTER USING SWITCHED CAPACITORS.................................................. 1756
Tomoya Sugimoto, Takahiro Nozaki, Toshiyuki Murakami 

 

FAST AND ACCURATE MULTI-PHYSICS MODEL FOR OPTIMIZATION-BASED DESIGN OF 
VSBBC.............................................................................................................................................................................. 1762

Benjamin Cheong, Paolo Giangrande, Xiaochen Zhang, Michael Galea, Pericle Zanchetta, Patrick Wheeler 
 

FAST PROTOTYPING OF A PHOTOVOLTAIC SYSTEM BY USING DSP IN MATLAB 
SIMULATION LOOP..................................................................................................................................................... 1768

Enes Durbaba, Eyup Akp nar, Abdul Balikci , Buket Turan Azizoglu, Ali Eren Kocamis 
 

FOUR QUADRATIC DC/DC CONVERTERS WITH ONE LOW-SIDE SWITCH AND A TAPPED 
INDUCTOR AT THE INPUT SIDE .............................................................................................................................. 1774

Felix Himmelstoss, Helmut Votzi 
 

FREQUENCY DOMAIN MODELLING FOR ASSESSMENT OF HILBERT AND SOGI BASED 
SINGLE-PHASE SYNCHRONISATION ..................................................................................................................... 1780

Sjur Føyen, Chen Zhang, Olav Fosso, Marta Molinas 
 

HARDWARE-IN-THE-LOOP DEMONSTRATION OF A GRID-CONNECTED VOLTAGE-
SOURCED CONVERTER WITH AN LCL FILTER.................................................................................................. 1786

Parisa M. Shabestari, Mohammad Mousavi, Armin Teymouri, Ali Mehrizi-Sani 
 

HIGH FREQUENCY ISOLATED DUAL ACTIVE THREE-PHASE MODULAR MULTILEVEL 
CONVERTER.................................................................................................................................................................. 1792

Amin Ashraf Gandomi, Keith Corzine, Leila Parsa 
 

IMPEDANCE SCAN AND CHARACTERIZATION OF TYPE 4 WIND POWER PLANTS 
THROUGH AGGREGATED MODEL......................................................................................................................... 1799

Sujay Ghosh, Kanakesh Vatta Kkuni, Guangya Yang, Lukasz Kocewiak 
 

LONG HORIZON, QUADRATIC PROGRAMMING BASED MODEL PREDICTIVE CONTROL 
(MPC) FOR GRID CONNECTED MODULAR MULTILEVEL CONVERTERS (MMC) .................................... 1805

Simon Fuchs, Min Jeong, Juergen Biela 
 

LOW FREQUENCY RIPPLE REMOVAL METHOD FOR LLC CONVERTER BASED ON 
QUASI-PIR CONTROLLER ......................................................................................................................................... 1813

Xiaonan Zhu, Hongliang Wang, Xiumei Yue, Yang Chen, Yanfei Liu 
 

LOW TOTAL HARMONIC DISTORTION QUADRUPLE GAIN BOOST INVERTER....................................... 1820
Prabhat Ranjan Tripathi, Ritesh Kumar Keshri, Parashuram Thakura 

 

MAGNETIC DESIGN ASPECTS OF NEW HYBRID 48-V DC POWER SUPPLY BASED ON 
SCALDO .......................................................................................................................................................................... 1826

Thilanga Ariyarathna, Nihal Kularatna, D. Alistair Steyn-Ross 
 

MODELING OF THE GEOMETRY EFFECT ON THE CORE LOSS AND VERIFICATION WITH 
A MEASUREMENT TECHNIQUE BASED ON THE SEEBECK EFFECT AND FEA ......................................... 1832

Sobhi Barg, Farhan Muhammad Alam, Kent Bertilsson 
 

MODELING OF VECTOR CONTROLLED 3-PHASE CONVERTER USING 
MULTIFREQUENCY AVERAGING ........................................................................................................................... 1838

Mingzhang Li, Lihui Yang, Mengqi Li 
 

MODELING, ANALYSIS, AND ADAPTIVE SLIDING-MODE CONTROL OF A HIGH-ORDER 
BUCK/BOOST DC-DC CONVERTER ......................................................................................................................... 1844

Chaoyu Dong, Wentao Jiang, Qian Xiao, Xiangke Li, Yu Jin, Tomislav Dragicevic 
 

MODELLING AND NONLINEAR CONTROL OF DUAL-ACTIVE BRIDGE CONVERTERS FOR 
DC MICROGRIDS.......................................................................................................................................................... 1850

Guilherme Marto Paraiso, Sonia Ferreira Pinto, Jose Fernando Silva 
 

MODELLING AND PASSIVITY ANALYSIS OF VSC OUTPUT IMPEDANCE UNDER SRF AND 
ALPHA-BETA CONTROL FRAMES .......................................................................................................................... 1856

Kanakesh Vatta Kkuni, Sujay Ghosh, Guangya Yang, Campbell Booth 
 

MODIFIED DROOP AND MASTER-SLAVE CONTROL FOR LOAD SHARING IN MULTIPLE 
STANDALONE AC MICROGRIDS ............................................................................................................................. 1862

Durvesh Kalke, Hiralal Suryawanshi, Girish Talapur, Rohit Deshmukh, Pratik Nachankar 
 

MODULATED MODEL PREDICTIVE CONTROL FOR THREE-PHASE PACKED-U-CELL 
MULTILEVEL CONVERTER ...................................................................................................................................... 1868

Jordan Zucuni, Dimas Schuetz, Felipe Grigoletto, Fernanda Carnielutti, Margarita Norambuena, José Rodriguez, 
Humberto Pinheiro 

 

MULTI-TERMINAL MATRIX CONVERTERS AS ENABLERS FOR COMPACT BATTERY 
MANAGEMENT SYSTEMS.......................................................................................................................................... 1874

Erhab Youssef, Sonia F. Pinto, Amr Amin, Adel El Samahy 
 



MULTILEVEL BACK-TO-BACK CASCADED H-BRIDGE CONVERTER WITH MODEL 
PREDICTIVE CONTROL ............................................................................................................................................. 1880

Felipe Silva Oliveira, Lucas Frizera Encarnação, Renner Sartório Camargo, Emilio José Bueno Peña 
 

NEW MODULATION STRATEGY FOR VOLUME REDUCTION OF INDUCTOR FOR Q-Z-
SOURCE INVERTER..................................................................................................................................................... 1886

Mengyu Li, Ryuji IIjima, Tomoyuki Mannen, Takanori Isobe, Hiroshi Tadano 
 

NEW NINE-LEVEL SPUC INVERTER USING SINGLE DC SOURCE ................................................................. 1892
Ayoub El Gadari, Hind El Ouardi, Salah Alibou, Youssef Ounejjar, Lahcen Bejjit, Mohammad Sharifzadeh, Kamal 
Al-Haddad 

 

NOVEL MODULATION TECHNIQUES TO REDUCE THE COMMON MODE VOLTAGE IN 
MULTIPHASE INVERTERS ........................................................................................................................................ 1898

Markel Fernandez, Endika Robles, Iñigo Kortabarria, Jon Andreu, Edorta Ibarra 
 

OPERATING MODES BASED REVIEW OF SINGLE-STAGE BUCK-BOOST INVERTERS ........................... 1904
Ashok Kumar, Parthasarathi Sensarma 

 

OPTIMUM GEOMETRIC CARRIER-BASED MODULATION FOR NPC AND T-TYPE 
INVERTERS .................................................................................................................................................................... 1910

Gleisson Balen, Jorge Massing, Rodrigo Vieira, Fernanda Carnielutti, Humberto Pinheiro 
 

OVERLAP-TIME EFFECT MITIGATION FOR GRID-CONNECTED CURRENT-SOURCE 
RECTIFITER WITH DYNAMIC OVERLAP-TIME DISTRIBUTION METHOD ................................................ 1916

Pengcheng Liu, Zheng Wang, Lei Guan, Chengliang Duan 
 

OVERVIEW OF MULTISAMPLING TECHNIQUES IN POWER ELECTRONICS CONVERTERS................ 1922
Shan He, Dao Zhou, Xiongfei Wang, Frede Blaabjerg 

 

PARASITIC CAPACITANCE CANCELLATION TECHNIQUE BY USING MUTUAL 
INDUCTANCE AND MAGNETIC COUPLING ......................................................................................................... 1928

Abdulrhman Alshaabani, Bingsen Wang 
 

PARASITIC RESISTANCE EFFECT ON DUAL ACTIVE BRIDGE CONVERTER ............................................ 1932
Iman Aghabali, Lea Dorn-Gomba, Pawel Malysz, Ali Emadi 

 

PARETO-FRONT ANALYSIS OF SINGLE-PHASE PFC CONVERTER WITH VARIABLE 
INDUCTOR PARAMETERS AND OUTPUT VOLTAGE ......................................................................................... 1938

Eva Schmidt, Thomas Dürbaum 
 

PERFORMANCE ANALYSIS OF SPLIT-PHASE NINE-SWITCH INVERTER WITH REDUCED 
POWER LOSSES FOR 800 VOLTS TRACTION APPLICATION........................................................................... 1944

Animesh Anik, Aiswarya Balamurali, Himavarsha Dhulipati, Philip Korta, Lakshmi Varaha Iyer, Gerd Schlager, 
Narayan Kar 

 

PHASE-SHIFTED PULSE WIDTH MODULATION WITH ALTERNATE ZEROS VOLTAGE FOR 
PARALLEL CONNECTION OF H-BRIDGES FOR HIGH-CURRENT LOW-VOLTAGE 
APPLICATIONS. ............................................................................................................................................................ 1950

Diego Verdugo, Felix Rojas, Jonathan Lillo, Matias Diaz, Javier Pereda, Gustavo Gatica 
 

POLYNOMIAL CURRENT CONTROLLER FOR A THREE-PHASE VSC CONNECTED TO 
GRID................................................................................................................................................................................. 1956

Carlos Ramos, António Martins 
 

PSO-BASED LQR DESIGN FOR GRID-CONNECTED LCL FILTER WITH THD CONSTRAINTS ................ 1962
Abdel Gafoor Haddad, Khaled Al-Wahedi, Ahmed Al-Durra 

 

RESPONSIBILITY IDENTIFICATION FOR HARMONIC INSTABILITY IN GRID-CONNECTED 
INVERTER-BASED POWER SYSTEM WITH MULTI- POINT OF COMMON COUPLING ............................ 1967

Shunyu Wang, Wu Cao, Kangli Liu, Haotian Kang, Jianfeng Zhao, Zhenquan Wang, Jing Song 
 

SIC POWER MODULES FOR TRACTION INVERTERS IN AUTOMOTIVE APPLICATIONS....................... 1973
Giuseppe Mauromicale, Angelo Raciti, Santi Agatino Rizzo, Giovanni Susinni, Luigi Abbatelli, Simone Buonomo, 
Daniela Cavallaro, Vittorio Giuffrida 

 

SINUSOIDAL PWM FOR FLYING CAPACITOR VOLTAGE BALANCING OF A SIX-LEVEL 
INVERTER ...................................................................................................................................................................... 1979

Ahoora Bahrami, Guo Chen, Mehdi Narimani 
 

SOFT SWITCHING FULL-BRIDGE ISOLATED CIRCUIT SOLUTION FOR AUXILIARY 
POWER SUPPLY IN POWER CONVERTER SYSTEMS......................................................................................... 1985

Salvatore Musumeci, Antonino Fratta, Eric Armando, Fabio Mandrile, Stefano Borlo 
 

SOFT SWITCHING IN CLOSELY SPACED MULTI-TRANSMITTER WIRELESS POWER 
TRANSFER SYSTEMS .................................................................................................................................................. 1991

Farzad Farajizadeh, Mahinda Vilathgamuwa, Prasad Jayathurathnage, Gerard Ledwich, Udaya Madawala 
 

SOFT-SWITCHING HIGH VOLTAGE GAIN DC-DC CONVERTER WITH COUPLED 
INDUCTOR AND VOLTAGE MULTIPLIER RECTIFIER FOR RENEWABLE ENERGY 
SOURCES ........................................................................................................................................................................ 1996

L. Narayana Chintalapudi, H. M Suryawanshi, Vijaya Vardhan Reddy, Pratik Nachankar 
 



SOLID-STATE BIPOLAR MARX MODULATORS AND GENERATION OF COMPLEMENTARY 
PULSES RECOVERING THE ENERGY OF THE MAGNETIZING INDUCTANCES ........................................ 2002

Hiren Canacsinh, Luís Redondo, José Silva 
 

SPACE VECTOR MODULATION TECHNIQUE FOR TWELVE-SWITCH THREE-LEVEL 
INVERTERS AND ITS COMMON-MODE VOLTAGE ELIMINATION ............................................................... 2007

Sutthimat Mueangngoen, Yuttana Kumsuwan 
 

STABILITY AND PERFORMANCE ANALYSIS OF GRID-CONNECTED INVERTER BASED ON 
ONLINE MEASUREMENTS OF CURRENT CONTROLLER LOOP .................................................................... 2013

Henrik Alenius, Matias Berg, Roni Luhtala, Tomi Roinila 
 

STABILITY AND PERIODICITY OF DISCRETE SM CONTROLLED BUCK CONVERTER 
WITH PARASITIC PARAMETERS ............................................................................................................................ 2020

Cong Wang, Hongwei Xia, Yanmin Wang, Qinbo Nie, Shunqing Ren 
 

STUDY OF APPLICABILITY OF SIMPLE CLOSED LOOP INPUT IMPEDANCE MODEL FOR 
GRID-TIE INVERTERS ................................................................................................................................................ 2026

Daniel Santamargarita, Francisco Huerta, Marina Sanz, Antonio Lazaro, Salvatore D'Arco, Santiago Sanchez, 
Elisabetta Tedeschi, Javier Roldan 

 

STUDY OF MODULATION TECHNIQUES APPLIED TO FULL BRIDGE SINGLE-PHASE 
INVERTERS BASED ON WIDE-BANDGAP SEMICONDUCTORS ....................................................................... 2032

Lluis Ferrer-Arnau, Nestor Berbel, Gabriel J. Capella, Jordi Zaragoza 
 

SUPER BUCK CONVERTER FOR HIGH STEP-DOWN DC-DC CONVERSION ................................................ 2038
Vignesh Pogaku, Parthasarathi Sensarma 

 

SWITCHED-CAPACITOR VOLTAGE BOOST CONVERTER FOR ELECTRIC AND HYBRID 
ELECTRIC VEHICLE DRIVES ................................................................................................................................... 2044

Ameer Janabi, Bingsen Wang 
 

TAB BASED MULTIPORT CONVERTER WITH OPTIMIZED TRANSFORMER RMS 
CURRENT AND IMPROVED ZVS RANGE FOR DC MICROGRID APPLICATIONS ....................................... 2050

Ishita Biswas, Debaprasad Kastha, Prabodh Bajpai 
 

TEST PLATFORM FOR RAPID PROTOTYPING OF DIGITAL CONTROL FOR POWER 
ELECTRONIC CONVERTERS .................................................................................................................................... 2056

João Martins, Sergiu Spataru, Tamas Kerekes, Dezso Sera, Philip Douglass, Guangya Yang, Klaus Moth 
 

THE DIRECT PIECE-WISE AFFINE MODELING OF LLC RESONANT CONVERTER.................................. 2062
Ashkan Barzkar, Farzad Tahami, Hamed Molla-Ahmadian 

 

THE EFFECT OF PARASITIC CAPACITANCES ON THE PHASE-SHIFT FULL BRIDGE 
CONVERTER.................................................................................................................................................................. 2068

Dorin Petreus, Ionut Ciocan, Toma Patarau, Radu Etz, Zoltan Orban 
 

THREE-PHASE TWO-LEG T-TYPE CONVERTER BASED ACTIVE POWER FILTER................................... 2076
Samet Biricik, Hasan Komurcugil, Mohamed Trabelsi 

 

THREE-SEGMENT SWITCHING SEQUENCES FOR A SPACE-VECTOR MODULATED 
THREE-LEVEL INVERTER TO ELIMINATE COMMON-MODE VOLTAGES ................................................. 2082

Mesa Duang-Upra, Yuttana Kumsuwan 
 

TRANSIENT RESPONSE IMPROVEMENT OF REPETITIVE NEURAL NETWORK 
CONTROLLED DC-DC CONVERTER WITH OVERCOMPENSATION SUPPRESSION ................................. 2088

Daiki Hoshino, Hidenori Maruta 
 

TWENTY SWITCH THREE LEVEL CHB BASED UPQC ....................................................................................... 2094
Muneer V, Avik Bhattacharya 

 

A METHOD FOR SELECTING CRITICAL TRANSMISSION GRID USAGE CASES ........................................ 2103
Jiayan Liu, Dennis Klein, Yang Zhou, Christian Rehtanz 

 

A PROTECTION SCHEME FOR FAULT DETECTION, LOCATION AND ISOLATION IN DC 
RING MICROGRID ....................................................................................................................................................... 2109

Adil A. Sheikh, Sarvesh A. Wakode, Rohit R. Deshmukh, Makarand S. Ballal 
 

AN IMPROVED THREE-PHASE FOUR-WIRE HARMONIC DETECTION ALGORITHM BASED 
ON MULTI-SYNCHRONOUS ROTATING FRAME TRANSFORMATION ......................................................... 2115

Licheng Bao, Jin Xia, Zhiquan Dong, Yan Deng, Yi Lu, Yong Yang 
 

ANALYSIS OF BLACK START STRATEGIES FOR MICROGRIDS WITH RENEWABLE 
DISTRIBUTED GENERATION.................................................................................................................................... 2121

Andreas Armstorfer, Helmuth Biechl, Argo Rosin 
 

ANALYSIS OF PRIMARY DISTRIBUTION AREA EXPANSION BY INTERCONNECTING A 
WIND TURBINE............................................................................................................................................................. 2126

Nabil Abdel-Karim, Semaan Georges 
 

ANCILLARY SERVICES ANALYIS BASED ON MILTIPLE-AREA OF V2G OPERATION - 
FREQUENCY REGULATION SERVICE ................................................................................................................... 2132

Paramet Wirasanti 
 



COSSEMBLER - RAPID PROTOTYPING TOOL FOR ENERGY SYSTEM CO-SIMULATIONS .................... 2138
Milos Cvetkovic, Digvijay Gusain, Peter Palensky 

 

DEVELOPMENT OF ARTIFICIAL NEURAL NETWORK AND ADAPTIVE NEURO-FUZZY 
INFERENCE SYSTEM BASED TECHNIQUES AND ALGORITHMS FOR PROTECTION OF 
TRANSMISSION LINE.................................................................................................................................................. 2144

Abubakar Isa, Constantinos Sourkounis 
 

DISTRIBUTED CONTROL AND POWER MANAGEMENT STRATEGY FOR PARALLEL 
BIDIRECTIONAL POWER CONVERTERS IN HYBRID MICROGRIDS ............................................................ 2148

Mohammad Abuhilaleh, Li Li, Jianguo Zhu, Jahangir Hossain 
 

DISTRIBUTED FINITE-TIME CONTROLLER FOR ECONOMIC OPERATION OF DC MULTI-
MICROGRIDS ................................................................................................................................................................ 2154

Mohamed Zaery, Panbao Wang, Wei Wang, Dianguo Xu 
 

DYNAMIC PERFORMANCE IMPROVEMENT OF TWO-PHASE STATIONARY-FRAME 
ENHANCED PHASE-LOCKED LOOPS ..................................................................................................................... 2160

Qian Ma, Yuting Wang, Pei Luo 
 

EFFICIENT APPROACHES TO ADAPT RADIAL NETWORK PROTECTION SYSTEMS TO 
DISTRIBUTED POWER INJECTIONS....................................................................................................................... 2166

Patrícia Abreu, António Martins 
 

ENERGY MANAGEMENT OF A POWER UNIT WITHOUT THROTTLE ACTUATOR TO 
SUPPLY A GRID ............................................................................................................................................................ 2172

Andreas Gerlach, Sebastian Benecke, Roberto Leidhold 
 

HYBRID METHOD TO COMPUTE THE TOTAL SERIES IMPEDANCE OF SUBMARINE 
POWER CABLES ........................................................................................................................................................... 2178

André Furlan, Marcelo L. Heldwein 
 

INSULATION DEFECT DETECTION OF ELECTRICAL EQUIPMENT BASED ON INFRARED 
AND ULTRAVIOLET PHOTOELECTRIC SENSING TECHNOLOGY ................................................................ 2184

Kai Gao, Lijun Lyu, Hua Huang, Chenzhao Fu, Fuchun Chen, Lijun Jin 
 

LOAD MANAGEMENT DESIGN METHODS BY DISPLACEMENT AND AFFECTATION IN 
AGEING LEVEL OF DISTRIBUTION TRANSFORMERS...................................................................................... 2190

Joselyne Del Rosario, Carlos Brito, Ivan Endara, Javier Urquizo 
 

OPTIMAL FUEL CELL AND ELECTROLYSER ENERGY MANAGEMENT SYSTEM FOR 
MICROGRID .................................................................................................................................................................. 2197

Fabrice K/bidi, Cédric Damour, Dominique Grondin, Mickaël Hilairet, Michel Benne 
 

OPTIMAL POWER SETTING BASED ON VOLTAGE ANGLE CONTROLLER FOR VSC-HVDC 
IN HYBRID AC AND DC POWER SYSTEMS ........................................................................................................... 2203

Yang Zhou, Stefan Dalhues, Jiayan Liu, Christian Rehtanz 
 

OPTIMAL SIZING OF HYBRID GRID-CONNECTED ENERGY SYSTEM WITH DEMAND SIDE 
SCHEDULING ................................................................................................................................................................ 2209

Majdi Saidi, Zhongliang Li, Seifeddine Benelghali, Rachid Outbib 
 

ORTHOGONAL MATCHING PURSUIT AND K-SVD FOR RECOVERY OF SPARSE POWER 
SYSTEM HARMONICS WITH THE CUBATURE KALMAN FILTER ................................................................. 2215

Meghabriti Pramanik, Aurobinda Routray, Pabitra Mitra 
 

OVERVIEW ON THE IMPACT, INTERACTIONS AND CHALLENGES FACED BY AC 
TRANSMISSION PROTECTION SYSTEMS WITH HVDC TECHNOLOGY ....................................................... 2221

Emily Maggioli, Motaz Ayiad, Helder Leite, Adriano Carvalho 
 

PEAK LOAD FORECASTING IN ELECTRICAL DEREGULATED MARKET  
ENVIRONMENT - THE DYNAMIC TARIFFS .......................................................................................................... 2227

Svetlana Chemetova, Paulo Santos, Armando Pires 
 

PRACTICAL IMPLEMENTATION OF DECENTRALIZED TRANSFERRED POWER 
DEVIATION CONTROL ............................................................................................................................................... 2233

Silvana Gamboa, Jackeline Abad, Alberto Sanchez, Eduardo Orduna 
 

REACTIVE POWER MANAGEMENT OF MV DISTRIBUTION GRID WITH INVERTER-BASED 
PV DISTRIBUTED GENERATIONS USING PSO ALGORITHM........................................................................... 2239

Wittaya Moondee, Watcharin Srirattanawichaikul 
 

ROTATIONAL INERTIA ANALYSIS AND UNDERFREQUENCY LOAD SHEDDING 
STRATEGY OF A MICROGRID SYSTEM ................................................................................................................ 2245

Shen-Szu Wang, Yih-Der Lee, Jheng-Lun Jiang, Yuan-Hsiang Ho 
 

STABILIZATION CHARACTERISTICS OF USER LOAD EQUIPPED WITH ELECTRIC 
SPRING FOR VARIOUS TYPES OF LINE IMPEDANCE ....................................................................................... 2251

Stefano Giacomuzzi, Giuseppe Buja, Qingsong Wang, Manuele Bertoluzzo 
 

STATCOM SIMULATION MODELS FOR ANALYSIS OF ELECTRIFIED RAILWAYS .................................. 2257
Pedro Rodrigues, Vítor Morais, António Martins, Adriano Carvalho 

 



UNSCENTED TRANSFORM BASED UNBIASED MINIMUM VARIANCE FILTER FOR 
GENERATOR STATE ESTIMATION WITH UNKNOWN INPUTS....................................................................... 2263

Thomas Joseph, Barjeev Tyagi, Vishal Kumar 
 

A NOVEL METHODOLOGY FOR DETERMINATION OF SOILING ON PV PANELS BY 
MEANS OF GREY BOX MODELLING ...................................................................................................................... 2271

Marc Castellà Rodil, Juan Patarroyo Montenegro, Konstantinos Kampouropoulos, Fabio Andrade Rengifo, Luis 
Romeral Martínez 

 

A SERIES-CONNECTED CONVERTER FOR MULTI-PHASE WIND TURBINE GENERATOR .................... 2277
Baiyan Sun, Congzhe Gao 

 

A SUPERVISORY MODIFIED CONTROL SCHEME FOR POWER MANAGEMENT IN MULTI 
BUS DC MICROGRID ................................................................................................................................................... 2282

Rohit Deshmukh, Makarand Ballal 
 

A SURVEY OF ELECTRIC DRIVES FOR SOLAR TRACKING CONTROL OF 
CONCENTRATED SOLAR POWER HELIOSTATS ................................................................................................ 2288

Shen Zhang, Abdulaziz M. Qwbaiban, Thomas G. Habetler 
 

A SYSTEMATIC APPROACH FOR LIFETIME EVALUATION OF PV-BATTERY SYSTEMS ....................... 2295
Monika Sandelic, Ariya Sangwongwanich, Frede Blaabjerg 

 

A VALIDITY OF MPPT TECHNIQUE USING SUPERCAPACITORS AS ENERGY STORAGE 
DEVICES: EXAMPLE OF THE SCALED CONVERTER TECHNIQUE ............................................................... 2301

Dilini Jayananda, Nihal Kularatna, D. Alistair Steyn-Ross 
 

ADAPTIVE CONTROL OF PV AND DIESEL GENERATOR UNIT IN A STANDALONE 
MICROGRID .................................................................................................................................................................. 2307

Preetha Sreekumar, Vinod Khadkikar 
 

ANALYSIS AND CHARACTERIZATION OF FACTORS INFLUENCING THE ENERGY 
PERFORMANCE OF PHOTOVOLTAIC SYSTEMS ................................................................................................ 2313

Vítor Morais, Fernando Cunha, António Martins, Adriano Carvalho 
 

ANALYSIS OF A THREE-PHASE AC CHOPPER WITH HIGH POWER FACTOR FOR THE USE 
IN “PV-TO-HEAT” APPLICATIONS .......................................................................................................................... 2319

Manuel Raeber, Andreas Heinzelmann, Jimmy Oliapuram 
 

BATTERY SIZING IMPACT ON AGING OF HIGH CAPACITY LFP/C CELL FOR 
ELECTRICAL-LIGHT COMMERCIAL VEHICLE.................................................................................................. 2324

Anthony Babin, Nassim Rizoug, David Boscher, Zouheir Hamdoun, Cherif Larouci 
 

CONDITION MONITORING AND EFFECTIVE CAPACITY IMPROVEMENT FOR LITHIUM 
POLYMER BATTERIES ............................................................................................................................................... 2330

Thanh Hai Nguyen, Khalifa Al Hosani 
 

CONSOLIDATING ROADWAY ENERGY HARVESTING AND DYNAMIC WIRELESS 
CHARGING TO ENHANCE ENERGY AUTONOMY OF ELECTRIC VEHICLES ............................................. 2337

Hengzhao Yang 
 

DAY-AHEAD HIERARCHICAL OPTIMAL SCHEDULING FOR OFFSHORE INTEGRATED 
ELECTRICITY-GAS-HEAT ENERGY SYSTEM CONSIDERING LOAD FORECASTING............................... 2342

Shuwei Liu, Zhibin Yang, Yinchang Du, Fanxu Kong, Yurong Ding, Xuechun Wang 
 

DEVELOPMENT OF ANALYTICAL TECHNIQUE FOR OPTIMAL DG AND CAPACITOR 
ALLOCATION IN RADIAL DISTRIBUTION SYSTEMS CONSIDERING LOAD VARIATION....................... 2348

Amal Amin, Salah Kamel, Ali Selim, Hany M. Hasanien, Ahmed Al-Durra 
 

DYNAMICAL CHARACTERIZATION OF GRID-SCALE ENERGY STORAGE ASSETS ................................ 2354
Alberto Bolzoni, Qingwei Zhu, Vasileios Tsormpatzoudis, Rebecca Todd, Andrew Forsyth 

 

GAUSSIAN ACTIVATION FUNCTION BASED NEURAL NETWORK CONTROL STRATEGY 
FOR SINGLE STAGE PV-BATTERY INTEGRATED THREE PHASE DISTRIBUTION SYSTEM.................. 2360

Shubhra Shubhra, Bhim Singh 
 

GRID CONNECTED PV SYSTEM WITH NEW MPPT ESTIMATION METHOD BASED ON 
MEASURING CELLS .................................................................................................................................................... 2366

Rodrigo Morales, Jaime Rohten, Matias Garbarino, Javier Muñoz, Vladimir Esparza, David Dewar, Carlos Baier 
 

GRID CONNECTION APPROACH FOR VERY SMALL-SCALE PICO-HYDRO SYSTEMS 
USING PHOTOVOLTAIC MICROINVERTERS....................................................................................................... 2372

Gabriela Ribeiro, Wellington Maidana, Vicente Leite, Angela Ferreira 
 

HYBRID PV ARRAY CONFIGURATIONS FOR MITIGATING THE MISMATCHING POWER 
LOSS AND NUMBER OF PEAKS IN THE OUTPUT CHARACTERISTICS UNDER VARIOUS 
PSCS ................................................................................................................................................................................. 2377

Suneel Raju Pendem, Vikash Varma Katru, Suresh Mikkili 
 

IMPACT OF THE GRID IMPEDANCE ON THE SINGLE-PHASE GRID-TIED INVERTER 
OUTPUT IMPEDANCE CONCERNING THE FREQUENCY-COUPLING EFFECT OF THE PLL.................. 2383

Qiang Qian, Nini Zhong, Shaojun Xie, Jinming Xu, Binfeng Zhang 
 



IMPEDANCE-BASED STABILITY ANALYSIS FOR HVDC DIODE-RECTIFIER CONNECTED 
OFF-SHORE WIND FARMS......................................................................................................................................... 2389

Salvador Añó-Villalba, Soledad Bernal-Perez, Jaime Martinez-Turegano, Ramon Blasco-Gimenez 
 

INVESTIGATION OF VIRTUAL SYNCHRONOUS MACHINE CONTROL FOR THE GRID-SIDE 
CONVERTER OF WIND TURBINES WITH PERMANENTLY EXCITED SYNCHRONOUS 
GENERATOR ................................................................................................................................................................. 2395

Katharina Günther, Constantinos Sourkounis 
 

MEDIUM AND LONG-TERM PARAMETRIC TEMPERATURE FORECASTING USING REAL 
METEOROLOGICAL DATA ....................................................................................................................................... 2402

Mohamed Massaoudi, Ines Chihi, Lilia Sidhom, Mohamed Trabelsi, Fakhreddine S. Oueslati 
 

MODELING AND SIMULATION STUDY OF A DFIG WIND TURBINE IN A 3D WIND FIELD 
DURING STARTUP AND WIND SPEED CHANGES ............................................................................................... 2408

Philip Krajinski, Johnny Chhor, Vile Kipke, Constantinos Sourkounis 
 

MODELING, CONTROL AND GRID INTEGRATION OF A 1.5 MW HESG-BASED WIND 
CONVERSION SYSTEM ............................................................................................................................................... 2416

Hayder Gallas, Sandrine Le Ballois, Helmi Aloui, Lionel Vido 
 

MODELLING, CONTROL AND PERFORMANCE EVALUATION OF AN AC/DC MICROGRID .................. 2422
Yassine Boukili, A. Pedro Aguiar, Adriano Carvalho 

 

NEW APPROACHES FOR LOW POWER PHOTOVOLTAIC WATER PUMPING SYSTEMS......................... 2428
Alberto Kisner Scortegagna, Vicente Leite, Dionizio Roman 

 

OPTIMAL SIZING OF MOBILE HYBRID OFF-GRID MULTI-SOURCES INSTALLATION........................... 2434
Majdi Saidi, Seifeddine Ben Elghali, Zhongliang Li, Rachid Outbib, Thiery Le Roux, Emmanuel Cardone 

 

OPTIMIZATION OF ACTIVE POWER DISPATCHING CONSIDERING LIFETIME FATIGUE 
LOAD FOR OFFSHORE WIND FARM BASED ON MULTI-AGENT SYSTEM .................................................. 2440

Qi Yao, Yang Hu, Zhiling Luo 
 

OPTIMIZED BATTERY SIZING FOR MERCHANT SOLAR PV CAPACITY FIRMING IN 
DIFFERENT ELECTRICITY MARKETS .................................................................................................................. 2446

Javier Cardo-Miota, Hector Beltran, Pablo Ayuso, Jorge Segarra-Tamarit, Emilio Perez 
 

PAYMENT ANALYSIS FOR A BESS PROVIDING DYNAMIC FREQUENCY RESPONSE IN THE 
IRISH GRID .................................................................................................................................................................... 2452

James Scoltock, Daniel Gladwin 
 

PERFORMANCE ANALYSIS AND IMPACT OF THE IMPROVEMENTS ADDED IN TEN-
YEARS OF OPERATION OF MICROGRID OF LENÇÓIS ISLAND ..................................................................... 2458

Diego Cosme, Osvaldo Mendez, Luiz Ribeiro, José De Matos, Hercules Oliveira, Shigeaki De Lima, Lucas 
Pinheiro 

 

PERFORMANCE EVALUATION OF AN ANGLE DROOP-BASED POWER SHARING FOR A 
POWER SYSTEM DOMINATED BY INVERTER-BASED GENERATION .......................................................... 2464

Mohammad Mousavi, Armin Teymouri, Parisa M. Shabestari, Ali Mehrizi-Sani 
 

PERFORMANCE INVESTIGATION OF A STALL-REGULATED WIND TURBINE 
CONSIDERING ROTOR IMBALANCE FAULTS ..................................................................................................... 2469

Ebrahim Mohammadi, Roohollah Fadaeinedjad, Gerry Moschopoulos 
 

RESONANCE MITIGATION AND HARMONICS COMPENSATION IN ISLANDED 
MICROGRIDS VIA VIRTUAL DAMPING RESISTANCE AND VIRTUAL SHUNT FILTER ........................... 2475

Duc Minh Pham, Hong Hee Lee 
 

REVIEW ON OPTIMAL WIND FARM CONTROL TECHNIQUES AND PROSPECTS OF 
ARTIFICIAL INTELLIGENCE.................................................................................................................................... 2481

Abubakar Isa, Johnny Chhor, Philip Krajinski, Vile Kipke, Constantinos Sourkounis 
 

REVIEW ON WIND DIESEL SYSTEMS DYNAMIC SIMULATION ..................................................................... 2489
Rafael Sebastián, Felix Garcia-Loro 

 

SIMPLE ROBUST MPPT CONTROL FOR WIND ENERGY DC-GRID CONNECTED SYSTEMS .................. 2495
Lethiwe P. Mdakane, Maarten J. Kamper 

 

SINGLE SENSOR BASED ESS CONTROLLER FOR DC BUS STABILIZATION IN LOW 
POWER ISOLATED SOLAR PV SYSTEM ................................................................................................................ 2501

Alok Agrawal, Rajesh Gupta 
 

STATE OF CHARGE ESTIMATION USING RECURRENT NEURAL NETWORKS WITH LONG 
SHORT-TERM MEMORY FOR LITHIUM-ION BATTERIES ............................................................................... 2507

Steffen Bockrath, Andreas Rosskopf, Stephane Koffel, Stefan Waldhör, Kushal Srivastava, Vincent Lorentz 
 

SYNCHRONIZATION STRATEGY FOR VIRTUAL SYNCHRONOUS GENERATOR BASED 
ENERGY STORAGE SYSTEM .................................................................................................................................... 2512

Xin Li, Guozhu Chen 
 



UNIVERSAL ACTIVE POWER FLOW CONTROLLER WITH COMMON ENERGY STORAGE 
SUPPORT FOR DC-MICROGRIDS............................................................................................................................. 2518

Umamaheswararao Vuyyuru, Suman Maiti, Chandan Chakraborty 
 

WIDE VOLTAGE RANGE DUAL ACTIVE BRIDGE PV RETROFIT STORAGE SYSTEM ............................. 2524
Raffaele Fornari, Fabio Immovilli, Emilio Lorenzani 

 

COMPARATIVE ANALYSIS OF THE UTILIZATION OF SUPERCAPACITOR VERSUS GRID-
TIE INVERTER REGENERATIVE BRAKING METHODS FOR ELEVATOR SYSTEMS ................................ 2535

Jaesung Kim, Zongyou Han, Pintian Huang, Donovan O’Donnell, Narayan Kar 
 

IMPACT OF LOAD MATCHING ALGORITHMS ON THE BATTERY CAPACITY WITH 
DIFFERENT HOUSEHOLD OCCUPANCIES............................................................................................................ 2541

Tobias Häring, Roya Ahmadiahangar, Argo Rosin, Helmuth Biechl 
 

LOW COST INTEGRATION OF IOT TECHNOLOGIES FOR BUILDING AUTOMATION............................. 2548
J De Las Morenas, C Miller Da Silva, J Barbosa, P Leitao 

 

MOVING HUMAN FOCUS INFERENCE MODEL FOR ACTION RECOGNITION ........................................... 2554
Dongli Wang, Hexue Xiao, Fang Ou, Yan Zhou 

 

SENSITIVITY ANALYSIS OF EXOGENOUS VARIABLES FOR LOAD FORECASTING USING 
POLYNOMIAL REGRESSION .................................................................................................................................... 2560

Khansa Dab, Kodjo Agbossou, Alben Cardenas, Yves Dube, Sousso Kelouwani 
 

SIMPLIFIED THERMAL PARAMETERS ESTIMATION IN RESIDENTIAL BUILDINGS USING 
GENETIC ALGORITHMS ............................................................................................................................................ 2566

William Devia, Alben Cardenas, Kodjo Agbossou, Karine Lavigne 
 

TECHNO-ECONOMIC ANALYSIS OF BUILDING INTEGRATED PHOTOVOLTAICS 
ELECTRICAL INSTALLATIONS ............................................................................................................................... 2572

Ruben Opsomer, Simon Ravyts, Giel Van Den Broeck, Johan Driesen 
 

A COMPREHENSIVE REVIEW OF FUNDAMENTAL HARMONIC APPROXIMATION 
ANALYSIS TECHNIQUES FOR SERIES-PARALLEL RESONANT CONVERTERS WITH 
CAPACITIVE FILTER .................................................................................................................................................. 2581

Vakacharla Venkata Ratnam, Akshay Kumar Rathore, Prabhat Ranjan Tripathi, Ritesh Kumar Keshri 
 

A MODEL OF ELECTRIC VEHICLE RECHARGE STATIONS BASED ON CYCLIC MARKOV 
CHAINS ........................................................................................................................................................................... 2586

Giancarlo Storti Gajani, Giambattista Gruosso 
 

A NOVEL TORQUE VECTORING ALGORITHM WITH REGENERATIVE BRAKING 
CAPABILITIES............................................................................................................................................................... 2592

Alberto Parra, Asier Zubizarreta, Joshué Pérez 
 

A VELOCITY PREDICTION METHOD BASED ON SELF-LEARNING MULTI-STEP MARKOV 
CHAIN.............................................................................................................................................................................. 2598

Yang Zhou, Alexandre Ravey, Marie-Cécile Pera 
 

AN ADAPTIVE ROTOR RESISTANCE ESTIMATION TECHNIQUE FOR VECTOR 
CONTROLLED INDUCTION MOTOR DRIVE SUITABLE FOR ELECTRIC VEHICLE 
APPLICATION ............................................................................................................................................................... 2604

Venkatanarasimharao Medam, Saptarshi Basak, Tirumala Rao Yalla, Chandan Chakraborty 
 

AN ENHANCED SECOND CARRIER HARMONIC CANCELLATION METHOD FOR MULTI-
SOURCE DC ELECTRIC POWER SYSTEMS........................................................................................................... 2610

Cheng Wang, Tao Yang, Ponggorn Kulsangcharoen, Serhiy Bozhko 
 

ANALYSIS OF ENERGY STORAGE SYSTEM REQUIREMENTS FOR AIRCRAFT ELECTRIC 
TAXIING OPERATIONS .............................................................................................................................................. 2616

Milos Lukic, Paolo Giangrande, Christian Klumpner, Michael Galea 
 

ANALYTICAL AND NUMERICAL DESIGN STUDY OF TORUS COILS WITH 
MISALIGNMENT FOR EFFICIENT INDUCTIVE ENERGY TRANSMISSION IN EV 
CHARGERS .................................................................................................................................................................... 2622

Bita Arabsalmanabadi, Homa Arab, Steven Dufour, Kamal Al-Haddad 
 

COMPARATIVE EVALUATION OF HIGH POWER SOLID STATE POWER CONTROLLER 
(SSPC) WITH AND WITHOUT AUXILIARY OVER-CURRENT BYPASS CIRCUIT ......................................... 2628

Jeevan Adhikari, Tao Yang, Serhiy Bozhko, Patrick Wheeler 
 

COMPARATIVE STUDY OF FOREIGN OBJECT AND MISALIGNMENT IN INDUCTIVE 
POWER TRANSFER SYSTEMS .................................................................................................................................. 2634

Wenli Shi, Jianning Dong, Soumya Bandyopadhyay, Francesca Grazian, Thiago Soeiro, Pavol Bauer 
 

COMPARISON OF TWO ALTERNATORS MODELS FOR A VEHICLE ELECTRIC POWER 
BALANCE SIMULATION............................................................................................................................................. 2640

Luiz Gustavo Gusmão Soeiro, Braz Jesus Cardoso Filho, Luis Carlos Monteiro Sales 
 



DESIGN AND IMPLEMENTATION OF SLIDING MODE CONTROL OF LIGHT ELECTRIC 
VEHICLE EMPLOYING SWITCHED RELUCTANCE MOTOR ........................................................................... 2646

Gurmeet Singh, Bhim Singh 
 

DESIGN AND TEST OF A TRACKED PERSONAL TRANSPORTATION DEVICE ........................................... 2652
Jamie Beattie, Paul Cuffe 

 

DESIGN OF A FEEDBACK CONTROLLED DUAL SIDED LCC CONVERTER TO ACHIEVE 
ZVS FOR ELECTRIC VEHICLE WIRELESS CHARGING APPLICATIONS ..................................................... 2658

Na Na, Trung Huynh, Mohamed Badawy 
 

DUAL MODE SUPPLY SYSTEM FOR DD COILS.................................................................................................... 2664
Manuele Bertoluzzo, Giuseppe Buja, Hemant Dashora 

 

ENERGY CONSUMPTION CALCULATION OF AN ELECTRIC BUS WITH A VARIABLE OR 
FIXED GEARBOX.......................................................................................................................................................... 2670

Martin Novak, Jaroslav Novak, Josef Morkus, Oleg Sivkov 
 

ENERGY MANAGEMENT STRATEGY DESIGN BASED ON FREQUENCY SEPARATION, 
FUZZY LOGIC AND LYAPUNOV CONTROL FOR MULTI-SOURCES ELECTRIC VEHICLES ................... 2676

Bakou Traoré, Moustapha Doumiati, Cristina Morel, Ousmane Soumaoro, Jean-Christophe Olivier 
 

ENHANCHED INTERNAL PERMANENT-MAGNET MACHINES FLUX WEAKENING 
CONTROL STRATEGIES FOR TRACTION APPLICATIONS. ............................................................................. 2682

Raffaele Fornari, Giovanni Franceschini, Danilo David, Ambra Torreggiani, Claudio Bianchini, Matteo Frigieri 
 

FEEDBACK LINEARIZING CONTROL OF A MAGNETICALLY COUPLED MULTIPORT DC-
DC CONVERTER FOR AUTOMOTIVE APPLICATIONS ...................................................................................... 2688

Josep M. Olm, Enric Fossas, Victor Repecho, Arnau Dòria-Cerezo, Robert Griñó 
 

GEO-FENCE BASED ROUTE TRACKING DIAGNOSIS STRATEGY FOR ENERGY 
PREDICTION STRATEGIES APPLIED TO EV ........................................................................................................ 2694

Pablo Prieto, Elena Trancho, Benat Arteta, Alberto Parra, Alvaro Coupeau, Dionisio Cagigas, Edorta Ibarra 
 

MODEL BASED ANGLE COMPENSATION METHOD FOR SENSORLESS CONTROL OF A 
WIDE RANGE HIGH SPEED PMSM .......................................................................................................................... 2701

Najla Haje Obeid, Alexandre Battiston 
 

MODELING AND CONTROL OF A POWER-SPLIT HYBRID PROPULSION SYSTEM .................................. 2707
Davide Tebaldi, Roberto Zanasi 

 

MULTI-SCENARIO CAPACITY OPTIMIZATION DESIGN OF RAILWAY POWER 
CONDITIONER CONSIDERING LOAD UNCERTAINTY ...................................................................................... 2714

Pei Luo, Qianru Li, Qian Ma 
 

OPTIMISATION OF A HIGH SPEED COPPER ROTOR INDUCTION MOTOR FOR A 
TRACTION APPLICATION ......................................................................................................................................... 2720

Nicolas Riviere, Marco Villani, Mircea Popescu 
 

POWER SIZING OF WIRELESS POWER SYSTEMS FEEDING IN MOTION ELECTRIC 
VEHICLES AT CONSTANT POWER ......................................................................................................................... 2726

Rupesh Jha, Giuseppe Buja, Manuele Bertoluzzo, Ritesh Keshri 
 

STATE OF CHARGE ESTIMATION OF LITHIUM-ION BATTERIES USING HYBRID 
MACHINE LEARNING TECHNIQUE ........................................................................................................................ 2732

Manjot Singh Sidhu, Deepak Ronanki, Sheldon Williamson 
 

STUDY AND DESIGN OF AN EFFICIENT DUAL-MOTOR POWERTRAIN FOR TWO-
WHEELED ELECTRIC VEHICLES ........................................................................................................................... 2738

Anchal Saxena, Saurabh P. Nikam, Baylon G. Fernandes 
 

THERMAL IMPACT ON POWERTRAIN EFFICIENCY IMPROVEMENT FOR TWO WHEELS 
ELECTRIC VEHICLE. .................................................................................................................................................. 2744

Yesid Bello, Toufik Azib, Cherif Larouci, Moussa Boukhnifer, Nassim Rizoug, Diego Patino, Freddy Ruiz 
 

TORQUE HARMONICS MINIMIZATION OF DOUBLE-STAGE MAGNETIC GEAR 
TRANSMISSION SYSTEM ........................................................................................................................................... 2751

Andrea Floris, Alessandro Serpi, Alfonso Damiano, Ingo Hahn 
 

A MIXED-RADIX FFT ALGORITHM IMPLEMENTATION BASED ON PETRI NETS TO 
ASSIST THE CERTIFICATION OF BIO-MEDICAL SYSTEMS ............................................................................ 2761

Eduardo Moraes De Miranda Vasconcellos, Thiago Cordeiro, Alvaro Sobrinho, Leandro Dias Da Silva, Angelo 
Perkusich, Antonio Marcus Nogueira Lima 

 

A SEMANTIC WORKBENCH FOR EDITING, QUERYING, NAVIGATING AND 
DISTRIBUTING ONTOLOGIES FOR COGNITIVE MANUFACTURING ........................................................... 2767

Borja Ramis Ferrer, Wael M. Mohammed, Jose L. Martinez Lastra, Stanislaw Strzelczak 
 

AN ELDERLY CARE ECOSYSTEM APPLICATION .............................................................................................. 2773
Thais A. Baldissera, Luis M. Camarinha-Matos, Cristiano Defaveri 

 



CROWD-PARKING: A NEW IDEA OF PARKING GUIDANCE BASED ON CROWDSOURCING 
OF PARKING LOCATION INFORMATION FROM AUTOMOBILES ................................................................. 2779

Yan Nie, Kun Xu, Haoyan Chen, Lei Peng 
 

INVESTIGATING THE PERFORMANCE OF SELECTED DATA STORAGE CONCEPTS FOR 
AUTOMATIONML MODELS ...................................................................................................................................... 2785

Kristof Meixner, Dietmar Winkler, Michael Wapp, Ronald Rosendahl, Stefan Biffl 
 

SOFA: A SPARK-ORIENTED FOG ARCHITECTURE............................................................................................ 2792
Neda Maleki, Mohammad Loni, Masoud Daneshtalab, Mauro Conti, Hossein Fotouhi 

 

TEMPORAL DATA VERSION IDENTIFICATION USING SIGNATURE HASH ................................................ 2800
Michal Kvet, Karol Matiasko 

 

AN EFFICIENT MECHANISM TO IMPROVE CONVERGECAST TRAFFIC IN CLUSTER-TREE 
WIRELESS SENSOR NETWORKS BASED ON IEEE 802.15.4 ............................................................................... 2811

Miguel Lino, Vitor Vasconcelos, Álvaro Ian, Erico Leão, André Soares, Carlos Montez 
 

AN INDOOR POSITIONING SYSTEM USING SCENE ANALYSIS IN IEEE 802.15.4 NETWORKS................ 2817
Eduardo Silva Pino, Carlos Montez, Odilson Valle, Ricardo Moraes, Erico Leão 

 

CLUSTERING AND REPRESENTATION OF TIME-VARYING INDUSTRIAL WIRELESS 
CHANNEL MEASUREMENTS .................................................................................................................................... 2823

Mohamed Kashef, Richard Candell, Yongkang Liu 
 

CONCEPT AND EVALUATION OF A TECHNOLOGY-INDEPENDENT DATA COLLECTION 
ARCHITECTURE FOR INDUSTRIAL AUTOMATION .......................................................................................... 2830

Emanuel Trunzer, Pedro Prata, Susana Vieira, Birgit Vogel-Heuser 
 

HIERARCHICAL TOPOLOGY FORMATION IN LARGE-SCALE IEEE 802.15.4 WIRELESS 
SENSOR NETWORKS................................................................................................................................................... 2837

Daniel Siedersberger, Carlos Montez, Érico Leão, Francisco Vasques 
 

PREDICTIVE DISTANCE-BASED SEND-ON-DELTA IN TRAJECTORY TRACKING UNDER 
NETWORK CONSTRAINTS ........................................................................................................................................ 2843

Miguel Diaz-Cacho, Pablo Falcon, Emma Delgado, Joaquin Lope 
 

SURVEY OF SECURITY STANDARDS FOR AN AUTOMATED INDUSTRIE 4.0 COMPATIBLE 
MANUFACTURING....................................................................................................................................................... 2849

Marco Ehrlich, Henning Trsek, Lukasz Wisniewski, Jürgen Jasperneite 
 

TOWARDS VALIDATION OF WIRELESS COEXISTENCE MANAGEMENT ................................................... 2855
Sarah Willmann, Marco Meier, Lutz Rauchhaupt, Nico Wiebusch, Uwe Meier 

 

ULTRASONIC WIRELESS AIRFLOW SENSING IN UNDERGROUND PLATINUM MINES .......................... 2863
Carel Kruger, Niels Aakvaag, John Isaac, Trond Bakken, Warren Bilgeri, Bruno Silva 

 

A COLOURED PETRI NETS REFERENCE MODEL OF INSULIN INFUSION PUMP CONTROL 
SYSTEMS: ASSISTING THE CERTIFICATION PROCESS ................................................................................... 2871

Tássio Fernandes Costa, Alvaro Sobrinho, Lenardo Chaves E Silva, Leandro Dias Da Silva, Angelo Perkusich 
 

A KNOWLEDGE GRAPH FRAMEWORK FOR SOFTWARE-DEFINED INDUSTRIAL CYBER-
PHYSICAL SYSTEMS ................................................................................................................................................... 2877

Ruoqi Li, Wenbin Dai, Sheng He, Xiaosheng Chen, Genke Yang 
 

A SEMI-FORMAL REQUIREMENT MODELING PATTERN FOR DESIGNING INDUSTRIAL 
CYBER-PHYSICAL SYSTEMS .................................................................................................................................... 2883

Jue Wang, Yineng Song, Xian Wu, Wenbin Dai 
 

A THREE LEVEL SENSOR RANKING METHOD BASED ON ACTIVE PERCEPTION................................... 2889
Felipe Costa, Silvia Nassar, Mario Dantas 

 

ACTIVITY IDENTIFICATION USING INERTIAL MEASURING UNIT ADVANCED SENSOR 
NETWORK...................................................................................................................................................................... 2896

Brennan Kapp, Gerhard Hancke, Martins Osifeko 
 

AGILE EXPLORATIONS IN AUGMENTED REALITY .......................................................................................... 2902
Mauricio Gomes De Sá Ribeiro, Isabel Lafuente Mazuecos, Fabiano Marinho, Alice Neves Gomes Dos Santos 

 

AN ANALYSIS OF IOT INTEROPERABILITY STANDARDS IN THE HEALTHCARE SECTOR .................. 2910
Claudia-Melania Chituc 

 

AN ENERGY STUDY OF A LORAWAN BASED ELECTRICAL IMPEDANCE SPECTROSCOPY 
MODULE FOR TREE HEALTH MONITORING ...................................................................................................... 2916

J. Pedro Amaro, Hugo Marcos, Rui Cortesão 
 

AN INDUSTRY 4.0 ENGINEERING WORKFLOW APPROACH: FROM PRODUCT CATALOGS 
TO PRODUCT INSTANCES ......................................................................................................................................... 2922

Christian Fimmers, Stephan Wein, Simon Storms, Christian Brecher, Torben Deppe, Ulrich Epple, Olaf Graeser 
 

APPLYING ONTOLOGIES IN A CLOUD MANUFACTURING SYSTEM............................................................ 2928
Wilfried Lepuschitz, Thomas Trautner, Manuel Mayerhofer, Solmaz Mansour Fallah, Iman Ayatollahi, Munir 
Merdan 

 



DART: DYNAMIC BANDWIDTH DISTRIBUTION FRAMEWORK FOR VIRTUALIZED 
SOFTWARE DEFINED NETWORKS ......................................................................................................................... 2934

Vaclav Struhar, Mohammad Ashjaei, Moris Behnam, Silviu S. Craciunas, Alessandro V. Papadopoulos 
 

DECENTRALIZED LINE EQUIPMENT DETECTION AND PRODUCTION CONTROL BY 
MULTI-AGENT TECHNOLOGY ................................................................................................................................ 2940

Andrea Cervo, Gabriele Goldoni, Cesare Fantuzzi, Roberto Borsari 
 

DEPLOYING A REAL-TIME OPERATING SYSTEM ON A RECONFIGURABLE INTERNET OF 
THINGS END-DEVICE ................................................................................................................................................. 2946

Ângelo Ribeiro, Cristiano Rodrigues, Ivo Marques, João Monteiro, Jorge Cabral, Tiago Gomes 
 

DESIGN AND IMPLEMENTATION OF AN ELECTRICAL TAMPER DETECTION SYSTEM ....................... 2952
Jaco Engelbrecht, Gerhard Hancke, Martins Osifeko 

 

DETECTION OF FALSE DATA INJECTION ATTACKS IN SMART GRIDS: A REAL-TIME 
PRINCIPLE COMPONENT ANALYSIS ..................................................................................................................... 2958

Ahmed S. Musleh, Mahdi Debouza, Haris M. Khalid, Ahmed Al-Durra 
 

DEVELOPMENT OF AGENT-BASED CPS FOR SMART PARKING SYSTEMS ................................................ 2964
Lucas Sakurada, José Barbosa, Paulo Leitão, Gleifer Alves, André Borges, Pedro Botelho 

 

IOT BASED PLANT MONITORING AND IDENTIFICATION USING LOW-COST IMAGE 
SENSORS ......................................................................................................................................................................... 2970

Afagh Mohagheghi, Mehrdad Moallem 
 

MODELLING DISTRIBUTED MOTION CONTROL APPLICATIONS USING IEC 61499 
FUNCTION BLOCKS .................................................................................................................................................... 2976

Wenbin Dai, Weiqi Sun, Xian Wu, Peng Wang, Hualiang Zhang 
 

OPC UA-BASED ASSET ADMINISTRATION SHELL............................................................................................. 2982
Salvatore Cavalieri, Salvatore Mulè, Marco Giuseppe Salafia 

 

PPR BASED COST ESTIMATION OF CHANGES IN AUTOMATED PRODUCTION SYSTEMS .................... 2990
Safa Bougouffa, Suhyun Cha, Eva-Maria Neumann, Birgit Vogel-Heuser 

 

RMAS ARCHITECTURE FOR AUTONOMIC COMPUTING IN CYBER-PHYSICAL SYSTEMS ................... 2996
Andrea Bonci, Sauro Longhi, Massimiliano Pirani 

 

SECURITY DEVELOPMENT LIFECYCLE FOR CYBER-PHYSICAL PRODUCTION SYSTEMS ................. 3004
Matthias Eckhart, Andreas Ekelhart, Arndt Lüder, Stefan Biffl, Edgar Weippl 

 

SECURITY RELATED TECHNICAL DEBT IN CYBER PHYSICAL PRODUCTION SYSTEMS..................... 3012
Bernhard Brenner, Edgar Weippl, Andreas Ekelhart 

 

SECURITY VULNERABILITIES OF SMART METERS IN SMART GRID ......................................................... 3018
Yutian Gui, Suyash Mohan Tamore, Ali Shuja Siddiqui, Fareena Saqib 

 

SENSYML: SIMULATION ENVIRONMENT FOR LARGE-SCALE IOT APPLICATIONS .............................. 3024
Haris Isakovic, Vanja Bisanovic, Bernhard Wally, Thomas Rausch, Denise Ratasich, Schahram Dustar, Gerti 
Kappel, Radu Grosu 

 

SMART CONTROL SYSTEM ON ELECTRICAL SAFETY IN TESTING LABORATORIES ........................... 3031
Chi Chung Lee, Kwan Ki Wong, Wing Ching Cheung, Siu Ping Li, Ho Ching Li 

 

TRIDENT: A THREE-STEPS STRATEGY TO DIGITISE AN INDUSTRIAL SYSTEM FOR 
STEPPING INTO INDUSTRY 4.0................................................................................................................................. 3037

Paul-Lou Benedick, Jérémy Robert, Yves Le Traon 
 

A LOW-COST REAL TIME MONITORING SYSTEM FOR AN INDUSTRIAL MINI-CLIMATIC 
CHAMBER ...................................................................................................................................................................... 3045

Clive Seguna, Luke Tanti, Jeremy Scerri, Kris Scicluna 
 

ASYNCHRONOUS INTERFACES FOR IOPT-FLOW TO SUPPORT GALS SYSTEMS .................................... 3051
João Almeida, Filipe Moutinho, Rogerio Campos-Rebelo 

 

CONTACT-LESS VITAL SIGN MONITORING USING A COTS RESOURCE-CONSTRAINED 
MULTI-CORE SYSTEM................................................................................................................................................ 3057

Michael G. Kruger, Rink P. W. Springer, Ger M. Kersten, Reinder J. Bril 
 

DEVELOPMENT OF A FORECASTING MODULE BASED ON TENSORFLOW FOR USE IN 
ENERGY MANAGEMENT SYSTEMS........................................................................................................................ 3063

Giuseppe La Tona, Massimiliano Luna, Annalisa Di Piazza, Maria Carmela Di Piazza 
 

ESTIMATION OF THE BACK-EMFS OF A PMSM USING AN ANALOG SLIDING MODE 
OBSERVER ..................................................................................................................................................................... 3069

Stefano Fabbri, Niklas Koenig, Matthias Nienhaus, Emanuele Grasso 
 

HIGH-RESOLUTION THERMAL MAPS EXTRACTION OF MULTI-CORE PROCESSORS 
BASED ON CONVOLUTIONAL NEURAL NETWORKS ........................................................................................ 3075

Xin Li, Zhi Li, Xingtao Ou, Ying Liu, Wei Zhou, Zhemin Duan 
 



INTELLIGENT INSECT MONITORING SYSTEM (I2MS): USING INTERNET OF THINGS 
TECHNOLOGIES AND CLOUD BASED SERVICES FOR EARLY DETECTION OF PESTS OF 
FIELD CROPS ................................................................................................................................................................ 3080

Luís Sobreiro, Sérgio Branco, Jorge Cabral, Luísa Moura 
 

ONLINE CALCULATION OF MELT POOL COOLING RATE WITH AUTOMATIC 
BACKGROUND CORRECTION.................................................................................................................................. 3085

Elena Rodríguez Lois, Roberto Fernández Molanes, Carlos Gonzalez-Val, Juan J. Rodríguez-Andina, José Fariña 
 

POET: A POWER EFFICIENT HYBRID OPTICAL NOC TOPOLOGY FOR HETEROGENEOUS 
CPU-GPU SYSTEMS...................................................................................................................................................... 3091

Tao Cheng, Ning Wu, Xinggan Zhang, Gaizhen Yan, Xiaoqiang Zhang 
 

SHORT-CIRCUIT CURRENT PROTECTION FOR AC SOLID STATE POWER CONTROLLER 
USING THE CURRENT DERIVATIVE ...................................................................................................................... 3096

Kuangpu Liu, Xiaobin Zhang, Yanjun Dong, Jinxin Liu, Yingnan Ren, Hongxia Wang 
 

SRAX: A LOW CROSSTALK AND INSERTION LOSS 5X5 OPTICAL ROUTER FOR OPTICAL 
NETWORK-ON-CHIP ................................................................................................................................................... 3102

Xinhao Shi, Ning Wu, Fen Ge, Gaizhen Yan, Yan Xing, Xudong Ma 
 

SYSTEM-ON-CHIP PLATFORM FOR SAFETY-RELEVANT STRUCTURAL HEALTH 
MONITORING APPLICATIONS ................................................................................................................................. 3106

Veit Wiese, Michael Schmidt, Tobias Reitz, Roman Obermaisser, Ferid Mahdi, Sumathaja Danush 
 

TOWARDS A HETEROGENEOUS FAULT-TOLERANCE ARCHITECTURE BASED ON ARM 
AND RISC-V PROCESSORS ........................................................................................................................................ 3112

Cristiano Rodrigues, Ivo Marques, Sandro Pinto, Tiago Gomes, Adriano Tavares 
 

VIRTUAL PLATFORM OF FPGA BASED MPSOC FOR POWER ELECTRONICS 
APPLICATIONS: OS SIMULATION........................................................................................................................... 3118

Edel Diaz, Raul Mateos, Emilio Bueno 
 

A SMALL-SCALE EDUCATIONAL WORKBENCH FOR INDUSTRY 4.0 ........................................................... 3127
André Pacheco, João C. P. Reis 

 

A THERMAL ANALYSIS FOR TWO MODULATION AND CONTROL APPROACHES FOR 
FIVE-LEVEL DIODE-CLAMPED RECTIFIERS ...................................................................................................... 3135

Pablo Montero-Robina, Francisco Gordillo 
 

AN IMPROVED LATERAL-COUPLING THERMAL IMPEDANCE MODEL OF A HALF-
BRIDGE POWER MODULE UNDER INVERTER OPERATIONS......................................................................... 3142

Xuemei Wang, Xun Yuan, Yalei Sang 
 

CURRENT HARMONIC REDUCTION OF DC-LINK CAPACITOR IN DUAL MOTOR DRIVE 
SYSTEM........................................................................................................................................................................... 3148

Hao Yan, Abraham Marquez, Giampaolo Buticchi, Jose Leon, Chris Gerada, Marco Liserre 
 

OPERATION ANALYSIS AND COMPARISON OF T-TYPE NPC SI IGBT AND SIC MOSFET 
INVERTER-BASED HIGH-SPEED DRIVES .............................................................................................................. 3154

Jelena Loncarski, Vito Giuseppe Monopoli, Riccardo Leuzzi, Francesco Cupertino 
 

SURROGATE THERMAL MODEL FOR POWER ELECTRONIC MODULES USING 
ARTIFICIAL NEURAL NETWORK ........................................................................................................................... 3160

Zhigen Xu, Yuan Gao, Xin Wang, Xiaoyu Tao, Qingui Xu 
 

A NOVEL FCS MODEL PREDICTIVE SPEED CONTROL STRATEGY FOR IPMSM DRIVES IN 
ELECTRIC VEHICLES ................................................................................................................................................. 3169

Jinqiu Gao, Jinglin Liu 
 

A WINDING-BASED DC-BUS CAPACITOR DISCHARGE STRATEGY FOR PMSM DRIVE 
SYSTEM IN EVS CONSIDERING POSITION SENSOR FAULT ............................................................................ 3174

Tianhao Wu, Chao Gong, Jinqiu Gao, Jiadong Lu 
 

CHARACTERIZATION OF ONBOARD CONDITION MONITORING TECHNIQUES FOR 
STATOR INSULATION SYSTEMS IN ELECTRIC VEHICLES - A REVIEW ..................................................... 3179

Akanksha Upadhyay, Mats Alaküla, F. J. Márquez Fernández 
 

CONTROL OF DOUBLY-FED INDUCTION MOTOR BASED SHIPBOARD PROPULSION 
SYSTEM FOR MORE-ELECTRIC SHIPS.................................................................................................................. 3187

Kai Ni, Wei Li, Lujia Xie, Dimitris T. Lagos, Mohammed Alkahtani, Yihua Hu 
 

FAULT DETECTION AND LOCATION IN EXCITER ROTOR WINDINGS OF THE BRUSHLESS 
SYNCHRONOUS STARTER/GENERATOR .............................................................................................................. 3193

Ji Pang, Weiguo Liu, Xu Han, Zhihuang Wei, Yukun Fan 
 

GENERALIZED STATIC FAULT DIAGNOSIS FOR MULTI-PHASE INVERTER IN MOTOR 
DRIVES ............................................................................................................................................................................ 3199

Yingkai Wu, Weijian Han, Ruiqing Ma 
 



IMPROVED HIGH-FREQUENCY SQUARE-WAVE VOLTAGE SIGNAL INJECTION 
SENSORLESS STRATEGY FOR INTERIOR PERMANENT MAGNET SYNCHRONOUS 
MOTORS ......................................................................................................................................................................... 3205

Wenzhen Li, Jinglin Liu 
 

MASTER-SLAVE CASCADE MULTILEVEL INVERTER FOR MOTOR DRIVE CONTROL OF 
ELECTRIC VEHICLES ................................................................................................................................................. 3210

Xiaoning Pei, Huihui Li 
 

NEUTRAL POINT SUPPLY SCHEME FOR PMSM DRIVE TO BOOST DC VOLTAGE ................................... 3215
Xiaokang Zhang, Jean-Yves Gauthier, Xuefang Lin-Shi 

 

NON-FILTER POSITION SENSORLESS CONTROL BASED ON A A-ß FRAME COMPLEX PI 
CONTROLLER............................................................................................................................................................... 3221

Bing Tian, Marta Molinas, Stig Moen, Quntao An 
 

NONLINEAR GENERALIZED PREDICTIVE CONTROL OF PERMANENT MAGNET 
SYNCHRONOUS MOTOR BASED ON EXTENDED STATE OBSERVER ........................................................... 3225

Yilun Liu, Yongqing Wang, Xiaokai Zhang, Guangzhao Luo, Siqi Li, Yiyan Wang 
 

OPERATION OF NINE-PHASE INDUCTION MACHINE UNDER SINGLE-PHASE OPEN-
WINDING FAULT CONDITION USING DODECAGONAL SVPWM AND HEXAGONAL 
SVPWM............................................................................................................................................................................ 3231

Janaki Ramaiah V, Jitendra Babu Kummari, Sivakumar Keerthipati 
 

PARAMETER DEPENDENCY ANALYSIS OF UNCONTROLLED GENERATION FOR IPMSMS 
IN ELECTRIC VEHICLES ........................................................................................................................................... 3237

Tianhao Wu, Wei Li, Yihua Hu, Chao Gong, Sokol Kuka, Jiadong Lu 
 

A CLOSED-LOOP AUTOMATIC TUNING METHOD FOR VELOCITY CONTROL OF 
OSCILLATORY MECHATRONIC SYSTEMS .......................................................................................................... 3245

Marco Giacomelli, Davide Colombo, Giovanna Finzi, Vlastimil Setka, Luca Simoni, Antonio Visioli 
 

A DECOUPLING 2-DOF CONTROL DESIGN FOR LIGHTWEIGHT TWO-LINK ROBOTS ........................... 3251
Trung Vu Tran, Makoto Iwasaki 

 

A SURVEY ON ROTARY-LINEAR MOTORS USED IN EMERGING APPLICATIONS.................................... 3257
Lorand Szabo 

 

AUTOMATIC ADJUSTMENT METHOD OF CONTROLLER STRUCTURE AND PARAMETER 
BASED ON STRUCTURED H∞ CONTROL............................................................................................................... 3263

Ryohei Kitayoshi, Hiroshi Fujimoto 
 

CONTROL SYSTEM IMPROVEMENT FOR TRIPLE-STAGE-ACTUATOR SYSTEM OF HARD 
DISK DRIVE USING THE RBODE PLOT .................................................................................................................. 3269

Hayato Kato, Takenori Atsumi 
 

ESTIMATION OF SWAY-ANGLE BASED ON HYBRID STATE OBSERVER USING 
CONTINUOUS AND DISCRETE SENSING ............................................................................................................... 3275

Shuta Ano, Kenta Seki, Michael Ruderman, Makoto Iwasaki 
 

MODEL PREDICTIVE CONTROL WITH VARIABLE PREDICTION HORIZON FOR A 
SYSTEM INCLUDING TIME-VARYING DELAY .................................................................................................... 3281

Hiroki Arai, Yutaka Uchimura 
 

MOTION PLANNING AND EXPERIMENTAL VALIDATION FOR AN AUTONOMOUS 
BICYCLE ......................................................................................................................................................................... 3287

Alen Turnwald, Steven Liu 
 

PROJECTION-BASED ITERATIVE LEARNING CONTROL FOR BALL-SCREW-DRIVEN 
STAGE USING BASIS FUNCTION AND DATA-BASED FRICTION MODEL..................................................... 3293

Takumi Hayashi, Hiroshi Fujimoto, Yoshihiro Isaoka, Yuki Terada 
 

A FIVE-LEVEL INVERTER SCHEME WITH INCREASED LINEAR MODULATION RANGE ...................... 3301
Mriganka Ghosh Majumder, Rakesh R, Imthias Mohammed, Gopakumar K, Umanand L, Kamal Al-Haddad, 
Leopoldo Franquelo 

 

A FLEXIBLE HYBRID SELECTIVE HARMONIC ELIMINATION TRANSITION ALGORITHM 
TO PROVIDE VARIABLE FREQUENCY OF OUTPUT VOLTAGE IN 3L-NPC INVERTER ........................... 3307

Tao Jing, Alexandr Maklakov, Andrey Radionov, Vadim Gasiyarov 
 

A HYBRID MODULATION TECHNIQUE FOR THE DC-BUS VOLTAGE BALANCING IN A 
THREE-PHASE NPC CONVERTER ........................................................................................................................... 3312

Andrea Cervone, Gianluca Brando, Obrad Dordevic 
 

A NOVEL TECHNIQUE FOR SWITCHING STATES REDUCTION WITH CAPACITOR 
VOLTAGE BALANCING FOR CHB CONVERTER BASED ON MODEL PREDICTIVE 
CONTROL ....................................................................................................................................................................... 3319

Pedro A. De Oliveira, Luiz Eduardo Borges Da Silva, Robson B. Gonzatti, Rondineli Rodrigues Pereira, Wilson 
Cesar Santana, Denis Mollica 

 



A SIMPLE SLIDING MODE CONTROLLER FOR PUC7 GRID-CONNECTED INVERTER 
USING LOOK-UP TABLE............................................................................................................................................. 3325

Hamza Makhamreh, Mohamed Trabelsi, Osman Kukrer, Haitham Abu-Rub 
 

A SIMPLIFIED VIRTUAL VECTOR PWM FOR FOUR-LEVEL DIODE-CLAMPED 
CONVERTER.................................................................................................................................................................. 3331

Muhammad Attique Qamar, Wang Kui, Li Yongdong 
 

DC-DC CONVERTERS FOR MEDIUM AND HIGH VOLTAGE APPLICATIONS ............................................. 3337
G. P Adam, F Alsokhiry, Y Al-Turki, M. O Ajangnay, A. Y Amogpai 

 

FIXED FREQUENCY MODEL PREDICTIVE CONTROL OF THREE-LEVEL BI-DIRECTIONAL 
FLYING CAPACITOR DC-DC CONVERTER IN DC MICROGRID ..................................................................... 3343

Vijesh Jayan, Amer Ghias, Adel Merabet 
 

IMPROVED FUNDAMENTAL FREQUENCY SWITCHING CONTROL METHOD FOR MMC 
BASED STATCOM CONSIDERING CAPACITOR VOLTAGE RIPPLE .............................................................. 3349

Ke Shen, Guodong Zhao, Dan Zhao 
 

MODIFIED FIVE-LEVEL ANPC INVERTER WITH OUTPUT VOLTAGE BOOSTING 
CAPABILITY .................................................................................................................................................................. 3355

Wilmar Pineda, Cassiano Rech 
 

POWER FLOW CONTROL OF A HYBRID VOLTAGE SOURCE THREE LEVEL INVERTER 
FOR ENERGY SAVING OF RAILWAY VEHICLE TRACTION SYSTEM........................................................... 3361

Dairaku Yosuke, Mizobuchi Tadashi, Aiso Kouhei, Kondo Keiichiro, Shinomiya Takeshi, Ishikawa Katsumi 
 

SELF-BALANCED OPERATION OF A STANDALONE PUC5 MULTILEVEL INVERTER BASED 
ON ITS AVERAGED MODEL ...................................................................................................................................... 3367

Khaled Rayane, Mohammed Bougrine, Atallah Benalia, Mohamed Trabelsi 
 

ALL-PASS FILERS BASED ACTIVE DAMPING FOR LCL FILTERS WITH CONVERTER 
CURRENT FEEDBACK CONTROL ........................................................................................................................... 3375

Jiacheng Sun, Wenli Yao, Xiaobin Zhang, Xinyue Zhang, Yongheng Yang 
 

ANALYSIS OF DC-LINK CURRENT OF PARALLEL THREE-PHASE INVERTERS UNDER 
UNBALANCED OUTPUT CURRENTS ....................................................................................................................... 3381

Liang Wu, Hongyi Lin, Linhai Zhao, Guozhu Chen 
 

CLASSIFICATION FOR MULTIPLE POWER QUALITY DISTURBANCES BASED ON DEEP 
FOREST ........................................................................................................................................................................... 3387

Kaihua Xin, Bin Duan, Xiangshuai Qu 
 

DESIGN OF PROPORTIONAL-INTEGRAL CONTROLLER OF HYBRID GRID-CONNECTED 
INVERTER FOR ACTIVE POWER INJECTION AND UNBALANCED NON-ACTIVE POWER 
COMPENSATION .......................................................................................................................................................... 3393

Wai-Kit Sou, Cheng Gong, Chi-Wa Chao, Chi-Seng Lam 
 

FAST IDENTIFICATION METHOD FOR VOLTAGE SAG TYPE AND CHARACTERISTIC.......................... 3399
Siqi Li, Lili Xie, Yilun Liu 

 

POWER FACTOR CORRECTION AND HARMONIC ELIMINATION FOR LCL-FILTERED 
THREE-LEVEL PHOTOVOLTAIC INVERTER WITH INVERTER-SIDE CURRENT CONTROL ................. 3405

Lei Ming, Zhen Xin, Xiangfei Kong, Changqing Yin, Poh Chiang Loh 
 

POWER QUALITY SURVEY OF INDUSTRIAL LARGE-POWER DC SUPPLY SYSTEM................................ 3411
Qianyi Liu, Yong Li, Christian Rehtanz, Sijia Hu, Longfu Luo 

 

RELATIVE STABILITY ASSESSMENT FOR WIDEBAND HARMONIC RESONANCES IN 
DISTRIBUTED GENERATION POWER PLANTS ................................................................................................... 3417

Zhiyong Chen, An Luo, Xucheng Huang 
 

RESEARCH ON SINGLE-PHASE SVG BASED ON DC 2ND HARMONIC FEEDFORWARD AND 
DECOUPLING CONTROL ........................................................................................................................................... 3423

Wei Cai 
 

A COMPARISON STUDY BETWEEN FLAT SOLENOID COUPLER AND PLANAR SQUARE 
COUPLER FOR WPT SYSTEMS................................................................................................................................. 3431

Yousu Yao, Shenghan Gao, Yijie Wang, Shu Zhang, Xiaosheng Liu, Dianguo Xu 
 

A PROPOSED SINGLE-PHASE FIVE-LEVEL PFC RECTIFIER FOR SMART GRID 
APPLICATIONS: AN EXPERIMENTAL EVALUATION ........................................................................................ 3436

Vitor Monteiro, Nina Tashakor, Mohamed Tanta, Jose Afonso, Julio Martins, Joao Afonso 
 

ANALYSIS OF A THREE-PHASE FOUR-LEG FRONT-END CONVERTER FOR EV CHARGERS 
WITH BALANCED AND UNBALANCED GRID CURRENTS ................................................................................ 3442

Aleksandr Viatkin, Manel Hammami, Mattia Ricco, Gabriele Grandi 
 

AUXILIARY MAGNETIC REPEATER-AIDED DUAL-OUTPUT WIRELESS CHARGING WITH 
COUPLING ANALYSIS AND POWER TRANSFER CAPABILITY CONSIDERATIONS .................................. 3450

Ya-Ming Yang, Shyh-Jier Huang, Jeng-Yi Chen, Shuo-Huei Dai, Tsong-Shing Lee 
 



CURRENT RIPPLE MINIMISATION BASED ON PHASE-SHEDDING OF DC-DC 
INTERLEAVED CONVERTERS FOR EV CHARGING SYSTEM ......................................................................... 3456

Mohammed A. Alharbi, Mohamed Dahidah, Saleh Ali, Salaheddine Ethni, Volker Pickert 
 

DESIGN OF DUAL-OUTPUT WIRELESS POWER TRANSMISSION WITH BACKUP POWER 
CONSIDERATIONS FOR ELECTRIC SCOOTER APPLICATIONS ..................................................................... 3463

Shyh-Jier Huang, Jeng-Yi Chen, Tsong-Shing Lee, Ming-Jia Wu, Yu-Ting Lin 
 

EXPERIMENTAL VALIDATION OF A BIDIRECTIONAL THREE-LEVEL DC-DC 
CONVERTER FOR ON-BOARD OR OFF-BOARD EV BATTERY CHARGERS................................................. 3468

Vitor Monteiro, Joao Ferreira, Andres Melendez, Jose Afonso, Carlos Couto, Joao Afonso 
 

REALIZATION ASSESSMENT OF COAXIAL SYMMETRICAL COILS FOR TWO-TO-ONE 
INDUCTIVE POWER TRANSFER IN RAIL CHARGING APPLICATIONS ........................................................ 3474

Tsong-Shing Lee, Yu-Ting Lin, Shyh-Jier Huang, Jeng-Yi Chen, Ya-Ming Yang 
 

THREE-PHASE UNIDIRECTIONAL QUASI-SINGLE-STAGE DELTA-SWITCH RECTIFIER + 
DC-DC BUCK CONVERTER........................................................................................................................................ 3479

Thiago Soeiro, Pavol Bauer 
 

A NEW 5-LEVEL ANPC SWITCHED CAPACITOR INVERTER TOPOLOGY FOR 
PHOTOVOLTAIC APPLICATIONS ........................................................................................................................... 3487

M. Jagabar Sathik, Zhongting Tang, Yongheng Yang, K. Vijayakumar, Frede Blaabjerg 
 

A NEW FAST FORMULATION OF MODEL PREDICTIVE CONTROL FOR CHB STATCOMS .................... 3493
Zhituo Ni, Mehdi Narimani 

 

A NEW THREE-LEVEL ACTIVE NEUTRAL-POINT-CLAMPED (A-NPC) MULTILEVEL 
CONVERTER TOPOLOGY.......................................................................................................................................... 3499

Vahid Dargahi, Keith Corzine, Arash Khoshkbar Sadigh 
 

ADAPTIVE NEURAL FUZZY INFERENCE SYSTEM CONTROLLER FOR SEVEN-LEVEL 
PACKED U-CELL INVERTER .................................................................................................................................... 3505

Mohammad Babaie, Mohammad Sharifzadeh, Majid Mehrasa, Gabriel Chouinard, Kamal Al-Haddad 
 

AN ENHANCED UNIFIED SPACE VECTOR MODULATION TECHNIQUE FOR DUAL 
CONVERTERS WITH ISOLATED VOLTAGE SUPPLIES ..................................................................................... 3511

Zhen Huang, Tao Yang, Paolo Giangrande, Pat Wheeler, Michael Galea 
 

ANALYSIS AND CONTROL OF A CURRENT MULTILEVEL CONVERTER USING REDUCED 
CELL LINK INDUCTANCE ......................................................................................................................................... 3517

Rafael Hernández, Víctor Cárdenas, Mario González, Gerardo Espinosa-Pérez, Fortino Mendoza-Mondragón 
 

CASCADED H-BRIDGE MULTILEVEL INVERTER WITH SINGLE DC SOURCE FOR 
MEDIUM-VOLTAGE DRIVE APPLICATIONS ........................................................................................................ 3523

Rajesh V, Sumit Kumar Chattopadhyay, Chandan Chakraborty 
 

CLOSED-LOOP DC-LINK VOLTAGE BALANCING ALGORITHM FOR A FOUR-LEVEL P-
TYPE CONVERTER ...................................................................................................................................................... 3529

Jun Wang, Xibo Yuan, Bosen Jin, Ian Laird 
 

GENERALIZED CURRENT CONTROL METHOD FOR ASYMMETRICAL CASCADED H-
BRIDGE MLI .................................................................................................................................................................. 3535

Shweta Gautam, Pinaki Basu, Rajesh Gupta 
 

LOAD ADAPTIVE CASCADED H-BRIDGE LOW CAPACITANCE STATCOM WITH 
MODULAR CAPACITORS ........................................................................................................................................... 3541

Glen Farivar, Hossein Dehghani-Tafti, Christopher Townsend, Ezequiel Rodriguez, Josep Pou 
 

LOAD-SHARING BETWEEN TWO PARALLELED UPS SYSTEMS USING MODEL 
PREDICTIVE CONTROL ............................................................................................................................................. 3547

Tiago Oliveira, Luís Caseiro, André Mendes 
 

NEW CASCADED MULTILEVEL INVERTER CONFIGURATION WITH REDUCED NUMBER 
OF COMPONENTS ........................................................................................................................................................ 3553

Mohammad Ali Hosseinzadeh, Maryam Sarebanzadeh, Ebrahim Babaei, Marco Rivera, Jaime Rohten 
 

ON CONTROL DESIGN AND IMPLEMENTATION OF MULTILEVEL SSBC STATCOM USING 
FPGA ................................................................................................................................................................................ 3559

Ahmed Majed Saif, Carlo Cecati, Elena De Paulis, Concettina Buccella 
 

PASSIVITY CONTROL IN MULTILEVEL CASCADED H-BRIDGE CONVERTERS: A 
VARIABLE GAIN APPROACH ................................................................................................................................... 3565

Ezequiel Ramos, Ramon Leyva, Glen Farivar, Hossein Dehghani Tafti, Christopher D. Townsend, Josep Pou 
 

SLIDING MODE CONTROL STRATEGY FOR THREE-PHASE THREE-LEVEL T-TYPE PWM 
RECTIFIERS WITH CAPACITOR VOLTAGE IMBALANCE COMPENSATION.............................................. 3571

Hasan Komurcugil, Sertac Bayhan 
 

STABLE FREQUENCY RESPONSE FOR MULTI-TERMINAL MMC-HVDC SYSTEM WITH DC 
VOLTAGE FLUCTUATIONS....................................................................................................................................... 3577

Mohammad Sharifzadeh, Majid Mehrasa, Mohammad Babaie, Kamal Al-Haddad 
 



A CONTROLLER DESIGN METHOD OF BILATERAL TELEOPERATION FOR VELOCITY 
CONTROL DRIVER ...................................................................................................................................................... 3585

Yuki Saito, Shuhei Shimmyo, Takahiro Nozaki, Kouhei Ohnishi 
 

ADVANCED WIDEBAND SENSORLESS FORCE CONTROL BASED ON HARMONIC 
ESTIMATION INTEGRATED SINGULAR SPECTRUM ANALYSIS BASED DISTURBANCE 
OBSERVER ..................................................................................................................................................................... 3591

Thao Tran Phuong, Kiyoshi Ohishi, Yuki Yokokura 
 

BANDWIDTH EXPANSION OF BILATERAL TELEOPERATION BASED ON SYNERGY OF 
OBSERVER GAIN AND VELOCITY FEEDBACK GAIN ........................................................................................ 3597

Shuhei Shimmyo, Yuki Saito, Takahiro Nozaki, Kouhei Ohnishi 
 

CONTINUOUSLY VARIABLE TRANSMISSION BY HIGH-SPEED PATH SWITCHING OF 
LINEAR ELECTRO-HYDROSTATIC ACTUATOR ................................................................................................. 3603

Kei Sugihara, Takahiro Nozaki, Toshiyuki Murakami 
 

DEVELOPMENT OF COMPACT HIGH DYNAMIC RANGE SIX-AXIS FORCE SENSOR WITH 
CROSS-ARCH STRUCTURE ....................................................................................................................................... 3609

Ryuya Tamura, Sho Sakaino, Toshiaki Tsuji 
 

GEAR COLLISION REDUCTION OF GEARED IN-WHEEL-MOTOR BY EFFECTIVE USE OF 
LOAD-SIDE ENCODER ................................................................................................................................................ 3615

Seigo Wakui, Tomoki Emmei, Hiroshi Fujimoto, Yoichi Hori 
 

HIGH FIDELITY IMPEDANCE CONTROL OF SERIES ELASTIC ACTUATOR FOR PHYSICAL 
HUMAN-MACHINE INTERACTION ......................................................................................................................... 3621

Chan Lee, Dasol Cheon, Sehoon Oh 
 

MOTION COPYING SYSTEMS: ADAPTATION TO ENVIRONMENT USING DYNAMIC 
MOVEMENT PRIMITIVES .......................................................................................................................................... 3627

Marco Cavazza, Tomoyuki Shimono, Roberto Oboe 
 

POSITION/FORCE SENSORLESS FORCE CONTROL USING REACTION FORCE OBSERVER 
FOR COMPACT DUAL SOLENOID ACTUATOR.................................................................................................... 3635

Sakahisa Nagai, Atsuo Kawamura 
 

SUCCESS/FAILURE IDENTIFICATION OF SKILL MOVEMENT BY NEURAL NETWORK 
USING FORCE INFORMATION ................................................................................................................................. 3641

Koyo Sato, Masahide Oikawa, Kyo Kutsuzawa, Sho Sakaino, Toshiaki Tsuji 
 

SUPPRESSION OF STICK-SLIP IN AN OIL-SEAL-MOUNTED GEARED MOTOR FOR 
FORWARD-DRIVABILITY IMPROVEMENT .......................................................................................................... 3647

Juan Padron, Kiyoshi Ohishi, Yuki Yokokura, Toshimasa Miyazaki 
 

SWITCHING POSITION-TORQUE CONTROL FOR SERIES ELASTIC ACTUATORS WITH 
DISTURBANCE OBSERVER ....................................................................................................................................... 3653

Minjae Jo, Hyunwook Lee, Sehoon Oh 
 

WIDEBAND LOAD-SIDE ACCELERATION CONTROL BASED ON LOAD-SIDE 
ACCELERATION SENSING OF TWO-INERTIA SYSTEM.................................................................................... 3659

Shunsuke Suzuki, Yuki Yokokura, Yusuke Kawai, Kiyoshi Ohishi, Toshimasa Miyazaki 
 

ANALYTICAL INVESTIGATION OF THE TRANSIENT SWITCH-ON CURRENT OF DIRECT-
ON-LINE INDUCTION MOTORS ............................................................................................................................... 3667

Ioannis Tsoumas, George Georgoulas, Jose Antonino-Daviu 
 

DETECTION OF ROTOR ELECTRICAL FAULTS IN INDUCTION MOTORS DURING THE 
START-UP VIA TORQUE MONITORING................................................................................................................. 3673

Konstantinos N. Gyftakis, Enrico Palomeno, Dionysios V. Spyropoulos, Epaminondas D. Mitronikas 
 

MONITORING OF LOAD-FAULT-INDUCED TORSIONAL RESONANCES IN HIGH-SPEED 
ALTERNATORS BY SPEED AND TORQUE ESTIMATION .................................................................................. 3679

Andrea Fedele, Claudio Bruzzese, Ezio Santini, Vincenzo Anastasio 
 

NONDESTRUCTIVE INCIPIENT CRACK DETECTION BASED ON WAVELET AND JENSEN-
SHANNON DIVERGENCE IN THE NICA FRAMEWORK ..................................................................................... 3685

Xiaoxia Zhang, Claude Delpha, Demba Diallo 
 

RECURRENCE QUANTIFICATION ANALYSIS OF STATOR-CURRENT MEASUREMENTS 
FOR ELECTRIC MOTOR FAULT CLASSIFICATION ........................................................................................... 3691

Francesco Ferracuti, Alessandro Freddi, Sauro Longhi, Andrea Monteriù 
 

SIMULATION OF LOAD SHORT-CIRCUITS EXCITING TORSIONAL RESONANCES IN 
HIGH-SPEED ALTERNATORS ................................................................................................................................... 3697

Claudio Bruzzese, Andrea Fedele, Ezio Santini, Vincenzo Anastasio 
 

STRAY FLUX ANALYSIS FOR THE DETECTION OF ROTOR FAILURES IN WOUND ROTOR 
INDUCTION MOTORS ................................................................................................................................................. 3704

Jose Antonino-Daviu, Israel Zamudio-Ramírez, Roque Alfredo Osornio-Ríos, Vicente Fuster-Roig, René De Jesús 
Romero-Troncoso, Larisa Dunai Dunai 

 



THE SYSTEM FOR REMOTE MONITORING OF A VERTICAL AXIS WIND FARM...................................... 3710
Grzegorz Kostro, Filip Kutt, Michal Michna, Roland Ryndzionek, Lukasz Sienkiewicz 

 

WAVELET ENTROPY TO ESTIMATE THE WINDING INSULATION HEALTHINESS IN 
INDUCTION MOTORS ................................................................................................................................................. 3716

Israel Zamudio-Ramirez, Roque A Osornio-Rios, Rene De J Romero-Troncoso, Jose A Antonino-Daviu 
 

A DATA-DRIVEN CLOSED-LOOP SUBSPACE-AIDED APPROACH TO PREDICTIVE 
CONTROLLER DESIGN............................................................................................................................................... 3725

Xinwei Wu, Xuebo Yang, Tianyi Gao 
 

A STATUS ASSESSMENT MODEL FOR DYNAMIC SYSTEM BASED ON CLOUD EVIDENCE 
REASONING ................................................................................................................................................................... 3731

Chao Cheng, Jiuhe Wang, Caixin Fu, Bangcheng Zhang 
 

COARSE-TO-FINE TOOL CONDITION MONITORING USING MULTIPLE GATED 
RECURRENT UNITS..................................................................................................................................................... 3737

Xu Huan, Hong Geok Soon, Zhou Jun Hong, Hong Jihoon, Woon Keng Soon 
 

DATA FUSION BASED ON-LINE PRODUCT QUALITY EVALUATION FOR THE 
MANUFACTURING PROCESS OF TERNARY CATHODE MATERIAL ............................................................. 3743

Jiayang Dai, Shuang Tian, Ning Chen, Weihua Gui, Zhiwen Chen 
 

DATA-DRIVEN DISTURBANCE DECOUPLING FAULT TOLERANT CONTROL FOR SYSTEM 
WITH DETERMINISTIC DISTURBANCE ................................................................................................................ 3749

Tianyi Gao, Shen Yin, Li Kuan, Xinwei Wu 
 

MODEL PREDICTIVE CONTROL METHOD FOR MULTIRATE SAMPLED-DATA SYSTEM 
BASED ON PLS FRAMEWORK .................................................................................................................................. 3755

Shengri Xue, Zhan Li, Yipeng Yang, Liu Yang, Yingxin Yan, Weiyang Lin 
 

MULTIPLE ACTUATOR FAULT CLASSIFICATION FOR WIND TURBINE SYSTEMS BY 
INTEGRATING FAST FOURIER TRANSFORM (FFT) AND MULTI-LINEAR PRINCIPAL 
COMPONENT ANALYSIS (MPCA) ............................................................................................................................ 3761

Yichuan Fu, Yuanhong Liu, Aihua Zhang, Zhiwei Gao 
 

PLUG-AND-PLAY PROCESS CONTROL SYSTEM DESIGN FOR THREE-TANK SYSTEM 
WITH ONLINE TRACKING PERFORMANCE OPTIMIZATION......................................................................... 3767

Zhengkun Yang, Hao Luo, Hao Zhao, Shen Yin, Okyay Kaynak 
 

SLIDING MODE CONTROL ALGORITHM BASED ON RBF NEURAL NETWORK OBSERVER 
FOR PNEUMATIC POSITION SERVO SYSTEM ..................................................................................................... 3773

Gang Liu, Mingsi Tong, Chenglin Yang, Zhitai Liu, Weiyang Lin 
 

CAPACITOR MONITORING FOR FULL-BRIDGE SUBMODULE BASED MODULAR 
MULTILEVEL CONVERTERS.................................................................................................................................... 3781

Chengwei Yin, Fujin Deng, Qiang Yu, Yongqing Lv, Qian Heng, Qingsong Wang 
 

FAULT DIAGNOSIS IN ENERGY CONVERSION SYSTEMS USING NEURAL NETWORKS 
AND STATISTICAL DECISION MAKING ................................................................................................................ 3789

Gerasimos Rigatos, Dimitrios Serpanos, Vasilios Siadimas, Pierluigi Siano, Masoud Abbaszadehg, Patrice Wira 
 

USING AR INTERFACES TO SUPPORT INDUSTRIAL MAINTENANCE PROCEDURES .............................. 3795
Ana Cachada, David Costa, Hasmik Badikyan, José Barbosa, Paulo Leitão, Osmano Morais, Carlos Teixeira, 
João Azevedo, Pedro Miguel Moreira, Luís Romero 

 

ITERATIVE LEARNING OF MULTIPLE UNIVARIATE ZERO-ORDER T-S FUZZY SYSTEMS................... 3803
Jerome Mendes, Francisco A. A. Souza, Ricardo Maia, Rui Araujo 

 

MODELING THE PANTOGRAPH-CATHENARY CONTACT IN RAILWAY 
TRANSPORTATION USING GROUP METHOD OF DATA HANDLING............................................................. 3809

Manuela Panoiu, Stela Rusu-Anghel, Caius Panoiu, Raluca Rob 
 

LONG-TERM PREDICTION OF VEHICLE TRAJECTORY USING RECURRENT NEURAL 
NETWORKS.................................................................................................................................................................... 3817

Abdelmoudjib Benterki, Vincent Judalet, Maaoui Choubeila, Moussa Boukhnifer 
 

OPTIMIZATION-BASED PATH PLANNING FOR AN AUTONOMOUS VEHICLE IN A RACING 
TRACK............................................................................................................................................................................. 3823

Saeed Amirfarhangi Bonab, Ali Emadi 
 

THE ENERGY-BASED AUTO-VERIFICATION FOCUSED ON HIERARCHICAL MODEL 
STRUCTURE FOR MODEL BASED DEVELOPMENT ........................................................................................... 3829

Mamoru Sakura, Kenji Sawada, Seiichi Shin, Osamau Kaneko, Isao Matsuda 
 

A NOVEL FAULT-TOLERANT CONTROL METHOD FOR MODULAR MULTILEVEL 
CONVERTER WITH AN IMPROVED PHASE DISPOSITION LEVEL-SHIFTED PWM................................... 3839

Qian Xiao, Yu Jin, Jinyu Wang, Songda Wang, Linglin Chen, Hongjie Jia, Yunfei Mu, Tomislav Dragicevic, Remus 
Teodorescu 

 



ADAPTIVE SLIDING MODE OBSERVER DESIGN FOR THREE-PHASE GRID VOLTAGE 
PARAMETERS UNDER UNBALANCED FAULTS ................................................................................................... 3845

Yunfei Yin, Ligang Wu, Sergio Vazquez, Jianxing Liu, Qingshuang Zeng, Leopoldo G. Franquelo 
 

AN IMPROVED PARAMETER DYNAMIC ADJUSTMENT MODULE BY INTRODUCING 
NOVEL BOUNDARY CONDITION FOR HARMONIC POWER SHARING ........................................................ 3851

Tongjia Wei, Hao Yi, Kefan Yu, Zhenxiong Wang, Touqeer Ahmed, Nian Lv 
 

AN OPTIMAL TRACKING POWER SHARING CONTROLLER FOR INVERTER-BASED 
GENERATORS IN GRID-CONNECTED MODE....................................................................................................... 3857

Juan F. Patarroyo-Montenegro, Marc Castellà Rodil, Fabio Andrade, Konstantinos Kampouropoulos, Luis 
Romeral, Jesus D. Vasquez-Plaza 

 

COMPARATIVE EIGENVALUE ANALYSIS OF SYNCHRONOUS MACHINE EMULATIONS 
AND SYNCHRONOUS MACHINES ............................................................................................................................ 3863

Eneko Unamuno, Jon Are Suul, Marta Molinas, Jon Andoni Barrena 
 

CONSTANT POWER LOAD CHALLENGES IN DROOP CONTROLLED DC MICROGRIDS ........................ 3871
Niloofar Ghanbari, Subhashish Bhattacharya 

 

COORDINATED CONTROL OF SINGLE PHASE AND THREE PHASE FOUR WIRE 
CONVERTER TO MITIGATE UNBALANCED LOADING IN A MICROGRID .................................................. 3877

Nakul Narayanan K, Ravi Prakash Reddy Siddavatam, Umanand L 
 

DYNAMIC EVOLUTION CONTROL FOR THREE-LEVEL DC-DC CONVERTER WITH 
SUPERCAPACITOR SYSTEM..................................................................................................................................... 3883

Ujjal Manandhar, Hoay Beng Gooi, Xinan Zhang, Ye Jian, Wang Benfei, Jack Zhang Xin 
 

DYNAMIC POWER SHARING STRATEGY FOR HYBRID ENERGY STORAGE SYSTEM 
BASED ON SLIDING MODE CONTROL ................................................................................................................... 3888

David Zambrano-Prada, Oswaldo López-Santos, Luis Martínez-Salamero 
 

FAST SELF-TUNING DECENTRALIZED VARIABLE FREQUENCY OPTIMAL CONTROLLER 
DESIGN FOR THREE-PHASE EMBEDDED GRIDS ................................................................................................ 3894

David Dewar, Jaime Rohten, Andrea Formentini, Pericle Zanchetta 
 

GENERALIZED POWER AND CURRENT CONTROL FOR THREE-PHASE FOUR-WIRE 
CONVERTER UNDER UNBALANCED GRID CONDITIONS ................................................................................ 3900

Jun Ge, Zhikang Shuai, Huimin Zhao, Z. John Shen 
 

HOMOPOLAR HARMONIC INJECTION AND GRID SYNCHRONIZATION IN DISTRIBUTED 
CONTROL SYSTEMS FOR GRID-TIED INTELLIGENT POWER ELECTRONIC BLOCKS IN 4-
WIRE 3-PHASE CONVERTERS .................................................................................................................................. 3906

Carlos Gomez-Aleixandre, Geber Villa, Pablo Garcia, Andres Suarez-Gonzalez, Angel Navarro-Rodriguez 
 

IMPLEMENTATION OF A VIRTUAL SYNCHRONOUS MACHINE TO IMPROVE THE 
DYNAMIC RESPONSE OF INVERTERS ................................................................................................................... 3912

Amiron Serra, Lucas Pinheiro, José De Matos, Luiz Ribeiro 
 

INNOVATIONS ON THE CONTROL OF VSC-BASED DC-LINKS CONNECTING 
DISTRIBUTED GENERATION TO THE GRID ........................................................................................................ 3919

Panos Papageorgiou, Antonio Alexandridis 
 

MODELING AND STABILITY ANALYSIS OF BACK-TO-BACK CONVERTERS IN 
NETWORKED MICROGRIDS..................................................................................................................................... 3925

Mobin Naderi, Yousef Khayat, Rasool Heydari, Qobad Shafiee, Tomislav Dragicevic, Hassan Bevrani, Frede 
Blaabjerg 

 

ON THE POWER SHARING DYNAMICS OF PARALLEL-CONNECTED VIRTUAL 
OSCILLATOR-CONTROLLED AND DROOP-CONTROLLED INVERTERS IN AN AC 
MICROGRID .................................................................................................................................................................. 3931

Muhammad Ali, Animesh Sahoo, Hendra I. Nurdin, Jayashri Ravishankar, John E. Fletcher 
 

STABILITY ANALYSIS OF MULTI-PARALLELED GRID-CONNECTED INVERTERS WITH 
LCL-FILTER IN THE WEAK GRID ........................................................................................................................... 3937

Yinglin Jin, Tianzhi Fang, Shuheng Shen, Shushu Zhu 
 

STABILITY IMPROVEMENT OF CONVERTER-SIDE CURRENT CONTROLLED GRID-
CONNECTED INVERTERS.......................................................................................................................................... 3943

Ali Akhavan, Hamid Reza Mohammadi, Juan C. Vasquez, Josep M. Guerrero 
 

THE RESEARCH ON SEAMLESS SWITCHING CONTROL STRATEGY FOR MICRO-GRID 
INTEGRATING PHOTOVOLTAIC AND ENERGY STORAGE ............................................................................. 3949

Changli Shi, Tongzhen Wei, Lixin Wu, Tongshuo Zhang 
 

TWO-LAYER CURRENT SHARING CONTROL OF PARALLEL CONNECTED GRID 
INVERTERS WITH SPECIFIED LINE IMPEDANCE UNCERTAINTIES............................................................ 3956

Yi-Cheng Chen, Ying-Yu Tzou 
 

VSG SIMPLIFIED DAMPER WINDING: DESIGN GUIDELINES ......................................................................... 3962
Fabio Mandrile, Enrico Carpaneto, Radu Bojoi 

 



DESIGN AND CONTROL OF A HYBRID 48V/375V/400VAC AC/DC MICROGRID .......................................... 3977
Carlos Gomez-Aleixandre, Pablo Garcia, Angel Navarro-Rodriguez, Geber Villa 

 

DESIGN AND CONTROL OF A PHOTOVOLTAIC-FED DC-BUS ELECTRIC VEHICLE 
CHARGING STATION .................................................................................................................................................. 3983

Han Huang, Grazia Todeschini, Surya Santoso 
 

FAST MPC ALGORITHM FOR A GRID TIED PHOTOVOLTAIC SYSTEM BASED ON A 
MULTILEVEL INVERTER .......................................................................................................................................... 3989

Jose Silva, Jose Espinoza, Daniel Sbarbaro, Luis Moran, Jaime Rohten, Luis Vaccaro 
 

IMPACT OF VIRTUAL OSCILLATOR CONTROL ON THE INSTANTANEOUS PROPERTIES 
OF VSC OUTPUT VOLTAGE IN DISTORTED ISLAND GRIDS ........................................................................... 3995

Mathias Melby, Marta Molinas, Olav Bjarte Fosso 
 

NEW APPROACH FOR OPTIMIZING INVERTER LOSSES IN FINITE CONTROL SET MODEL 
PREDICTIVE CONTROL OF INDUCTION MACHINE, EXPERIMENTAL EVALUATION ............................ 4001

Ali Montazeri, Gerd Griepentrog 
 

OUTPUT IMPEDANCE MODELLING AND SENSITIVITY STUDY OF GRID-FEEDING 
INVERTERS WITH DUAL CURRENT CONTROL .................................................................................................. 4007

Lucia Beloqui Larumbe, Zian Qin, Pavol Bauer 
 

PLL-LESS THREE-PHASE DROOP-CONTROLLED INVERTER WITH INHERENT CURRENT-
LIMITING PROPERTY................................................................................................................................................. 4013

Seyfullah Dedeoglu, George Konstantopoulos 
 

REDEFINED POWER QUALITY INDICES FOR STATIONARY AND NONSTATIONARY 
POWER QUALITY DISTURBANCES......................................................................................................................... 4019

Md Moinul Islam, Sanjeevikumar Padmanaban, Charles W. Brice 
 

SUPER-TWISTING SLIDING MODE OBSERVER FOR GRID-CONNECTED DIFFERENTIAL 
BOOST INVERTER BASED PV SYSTEM.................................................................................................................. 4025

Akshaya K Pati, N. C. Sahoo 
 

VIRTUAL-FLUX-BASED DPC OF GRID CONNECTED CONVERTERS WITH FAST DYNAMIC 
AND HIGH POWER QUALITY ................................................................................................................................... 4031

Alireza Jabbarnejad, Sadegh Vaez-Zadeh, Mohammad Khalilzadeh 
 

A MODIFIED SLIDING MODE CONTROLLER FOR ACTIVE STABILIZATION OF DC 
MICROGRIDS WITH CONSTANT POWER LOAD ................................................................................................. 4039

Marius Hatlehol, Daeseong Park, Mehdi Zadeh 
 

AN OFFSET-FREE MODEL PREDICTIVE CONTROLLER FOR DC/DC BOOST CONVERTER 
FEEDING CONSTANT POWER LOADS IN DC MICROGRIDS ............................................................................ 4045

Qianwen Xu, Frede Blaabjerg, Chuanlin Zhang, Jun Yang, Shihua Li, Jianfang Xiao 
 

DISTRIBUTED OPTIMAL DYNAMIC STATE ESTIMATION FOR CYBER INTRUSION 
DETECTION IN NETWORKED DC MICROGRIDS ................................................................................................ 4050

Tuyen Vu, Bang Nguyen, Tuan Ngo, Michael Steurer, Karl Schoder, Rob Hovsapian 
 

ENERGY MANAGEMENT SYSTEM FOR EFFICIENCY INCREASE IN CRUISE SHIP 
MICROGRIDS ................................................................................................................................................................ 4056

Giuseppe La Tona, Maria Carmela Di Piazza, Massimiliano Luna, Andrea Pietra 
 

SHIPBOARD SECONDARY LOAD FREQUENCY CONTROL BASED ON PPLS AND 
COMMUNICATION DEGRADATIONS ..................................................................................................................... 4063

Meysam Gheisarnejad, Mohammad-Hassan Khooban, Tomislav Dragicevic, Jalil Boudjadar 
 

3-PHASE MEDIUM FREQUENCY TRANSFORMER FOR A 100KW 1.2KV 20KHZ DUAL 
ACTIVE BRIDGE CONVERTER................................................................................................................................. 4071

Piotr Dworakowski, Andrzej Wilk, Michal Michna, Bruno Lefebvre, Thomas Lagier 
 

A NON-ISOLATED INVERTING HIGH GAIN MODIFIED NEW SERIES OF LANDSMAN 
CONVERTER.................................................................................................................................................................. 4077

Kiran Pandav Maroti, Sanjeevikumar Padmanaban, Jens Bo Holm-Nielsen, Frede Blaabjerg, Dan M. Ionel, 
Jiangbiao He 

 

A NOVEL CONFIGURATION OF MCC DC-DC CONVERTER USING MULTIPLE VLSI 
MODULES FOR HIGH VOLTAGE RENEWABLE ENERGY APPLICATION .................................................... 4083

Sanjeevikumar Padmanaban, Kiran Pandav Maroti, Jens Bo Holm-Nielsen, Michael Pecht, Olouremfemi Ojo 
 

A ZVZCS DC/DC CONVERTER WITH CAPACITIVE OUTPUT AND INPUT-SERIES OUPUT-
PARALLEL (ISOP) STRUCTURE ............................................................................................................................... 4089

Dong Liu, Yanbo Wang, Zhe Chen 
 

CHARACTERIZATION OF PARASITIC ELEMENTS IN CAPACITORS FOR FAST-
SWITCHING RESONANT CONVERTERS ................................................................................................................ 4095

Martin Hergt, Lukas W. Mayer, Martin Sack, Martin Honsberg, Sebastian Nielebock, Marc Hiller 
 

HIGHER-ORDER AVERAGING FOR DC-DC CONVERTERS .............................................................................. 4101
Thomas Devos, Philippe Martin 

 



LOSS OPTIMIZATION OF SERIES RESONANT DUAL ACTIVE BRIDGE DC-DC CONVERTER 
USING HYBRID SWITCH ............................................................................................................................................ 4108

Lianyong Wei, Zixin Li, Fei Xu, Fanqiang Gao, Cong Zhao, Ping Wang, Yaohua Li 
 

MODELING AND CONTROL OF THREE-LEVEL BI-DIRECTIONAL FLYING CAPACITOR 
DC-DC CONVERTER IN DC MICROGRID............................................................................................................... 4113

Vijesh Jayan, Amer Ghias, Adel Merabet 
 

SHORTEST HORIZON FCS-MPC OUTPUT VOLTAGE TRACKING IN NON-MINIMUM PHASE 
BOOST-TYPE CONVERTERS ..................................................................................................................................... 4119

Felipe Villarroel, Jose Espinoza, Marcelo Perez, Roberto Ramirez, Carlos Baier, Luis Moran 
 

ACTIVE FAULT TOLERANT CONTROL OF GRID-CONNECTED DER: DIAGNOSIS AND 
RECONFIGURATION ................................................................................................................................................... 4127

Behnam Khaki, Heybet Kilic, Musa Yilmaz, Miadreza Shafie-Khah, Mohamed Lotfi, Joao Catalao 
 

COORDINATED MANAGEMENT OF DISTRIBUTED ENERGY RESOURCES IN SMART 
MICROGRIDS ................................................................................................................................................................ 4133

Konstantinos Kotsalos, Jose Luis Dominguez-Garcia, Nikolaos Hatziargyriou, Ismael Miranda, Helder Leite, 
Nuno Silva 

 

ECONOMIC-RELIABILITY RISK-CONSTRAINED SCHEDULING FOR RESILIENT-
MICROGRIDS CONSIDERING DEMAND RESPONSE ACTIONS ....................................................................... 4139

Mostafa Vahedipour-Dahraie, Homa Rashidizadeh-Kermani, Miadreza Shafie-Khah, Mohamed Lotfi, Joao 
Catalao 

 

MICROGRID OPTIMAL STATE ESTIMATION OVER IOT WIRELESS SENSOR NETWORKS 
WITH EVENT-BASED MEASUREMENTS ................................................................................................................ 4145

Seyed Amir Alavi, Mehrnaz Javadipour, Kamyar Mehran 
 

MULTI-AGENT TASK ALLOCATION TO MINIMIZE COSTS OF ENERGY CONSUMPTION IN 
THE PRESENCE OF A PRICE-BASED DEMAND RESPONSE PROGRAM ........................................................ 4151

Ali B. Bahgat, Mohamed Lotfi, Omar M. Shehata, Elsayed I. Morgan, João P. S. Catalão 
 

OPTIMAL SIZING AND SITING OF ELECTRICAL ENERGY STORAGE DEVICES FOR 
SMART GRIDS CONSIDERING TIME-OF-USE PROGRAMS .............................................................................. 4157

Mohammad Sadegh Javadi, Kimia Firuzi, Maedeh Rezanejad, Mohamed Lotfi, Matthew Gough, João P. S. 
Catalão 

 

A COMPACT ISOLATED 6.78-MHZ CLASS E2 CONVERTER VIA WIRELESS INDUCTIVE 
COUPLING...................................................................................................................................................................... 4165

Yaoxia Shao, Chengbin Ma, Ming Liu 
 

A NOVEL WIRELESS FAST CHARGER USING UNREGULATED IPT STAGE ................................................ 4171
Peng Zhao, Rong He, Kang Yue, Yu Liu, Minfan Fu 

 

ANALYTICAL EQUIVALENT CIRCUIT MODEL FOR SERIES-COMPENSATED WIRELESS 
POWER TRANSFER SYSTEMS .................................................................................................................................. 4177

Dario Benatti, Giovanni Migliazza, Raffaele Fornari, Emilio Lorenzani, Giampaolo Buticchi 
 

CAPACTIVE POWER TRANSFER DESIGN FOR MULTIPLE RECEIVERS ON CONVEYORS..................... 4183
Shaoge Zang, Sing Kiong Nguang 

 

TIME DOMAIN COUPLING COEFFICIENT ESTIMATION USING TRANSMITTER-SIDE 
INFORMATION IN WIRELESS POWER TRANSFER SYSTEM ........................................................................... 4189

Kang Yue, Yu Liu, Peng Zhao, Bo Xue, Rong He 
 

A STUDY ON HUMAN-ROBOT COLLABORATION BASED HYBRID ASSEMBLY SYSTEM 
FOR FLEXIBLE MANUFACTURING ........................................................................................................................ 4197

Eunseo Lee 
 

COMMUNICATION SOLUTIONS FOR THE INTEGRATION OF DISTRIBUTED CONTROL IN 
LOGISTICS SYSTEMS.................................................................................................................................................. 4203

Matthias Riedl, Giuliano Persico, Hannes Raddatz, Duy Lam Tran, Paolo Varutti, Metin Tekkalmaz 
 

DYNAMIC DIGITAL TWIN FOR PREDICTIVE MAINTENANCE IN FLEXIBLE PRODUCTION 
SYSTEMS ........................................................................................................................................................................ 4209

André Barthelmey, Eunseo Lee, Ramy Hana, Jochen Deuse 
 

EVALUATING THE SYNERGY OF RELATIVE AND ABSOLUTE INDOOR LOCALIZATION IN 
INDUSTRIAL SPACES .................................................................................................................................................. 4215

Fabian Hölzke, Hannes Raddatz, Frank Golatowski, Dirk Timmermann, Julian Lategahn 
 

EVALUATION OF LORA TECHNOLOGY FOR VEHICLE AND ASSET TRACKING IN SMART 
HARBORS ....................................................................................................................................................................... 4221

Irfan Fachrudin Priyanta, Frank Golatowski, Thorsten Schulz, Dirk Timmermann 
 

IMPLEMENTATION AND TESTING OF A MODULAR SYSTEM ARCHITECTURE FOR 
GENERIC HYBRID PRODUCTION CELLS IN AN INDUSTRIAL ENVIRONMENT ........................................ 4229

Parsha Pahlevannejad, Arnold Herget, Ramon Moreno, André Hennecke, Martin Ruskowski 
 



IMPLEMENTATION OF DISTRIBUTED SMART FACTORY PLATFORM BASED ON EDGE 
COMPUTING AND OPC UA ........................................................................................................................................ 4235

Yang Koo Lee, Seung-Jun Lee, Hakjin Lee, Daesub Yoon 
 

INDIGO: INDUSTRIAL IOT DATA MANAGEMENT AND CONTROL PLATFORM BASED ON 
SEMANTICS ................................................................................................................................................................... 4240

Juan Miguel Gomez Berbís, Juan Manuel Chagendo Benavides, Antonio De Amescua Seco, María Isabel Sánchez 
Segura, Fuensanta Medina Domínguez 

 

COMPARATIVE ANALYSIS BETWEEN THE HALF BRIGE RESONANT LLC AND BUCK 
CONVERTERS AS THE POWER STAGE OF AN LED DRIVER ........................................................................... 4249

Theyllor Oliveira, Marco Dalla Costa, Nelson Spode 
 

CORRELATION STUDY OF ESLS LAMPS VISUAL COMFORT AND POWER QUALITY 
CHARACTERISTICS .................................................................................................................................................... 4255

Rizally Priatmadja, Pascal Dupuis, Ngapuli Sinisuka, Georges Zissis 
 

DEGRADATION OF THE LUMINANCE AND IMPEDANCE EVOLUTION ANALYSIS OF AN 
OLED UNDER THERMAL AND ELECTRICAL STRESS ....................................................................................... 4260

Andrea Al Haddad, Laurent Canale, Pascal Dupuis, Antoine Picot, Georges Zissis, Pascal Maussion 
 

DESIGN OF A LINEAR-ASSISTED VLC-LED TRANSMITTER BASED ON SUMMING THE 
LIGHT .............................................................................................................................................................................. 4268

Daniel G. Aller, Diego G. Lamar, Pablo F. Miaja, Juan Rodríguez, Javier Sebastián 
 

REVIEW OF LED DRIVERS FOR VISIBLE LIGHT COMMUNICATION .......................................................... 4274
Lucas Teixeira, Felipe Loose, José Marcos Alonso, Carlos Henrique Barriquello, Vitalio Alfonso Reguera, Marco 
Antônio Dalla Costa 

 

SENSORLESS CURRENT CONTROL OF LARGE-SCALE LED LIGHTING SYSTEMS BASED 
ON SIMO LED DRIVERS.............................................................................................................................................. 4280

Fernando Bento, Antonio J. Marques Cardoso 
 

A NOVEL GENETIC ALGORITHM BASED EMERGENT ELECTRIC VEHICLE CHARGING 
SCHEDULING SCHEME .............................................................................................................................................. 4289

Junming Ren, Hao Wang, Wei Yang, Yucheng Liu, Kim Fung Tsang, Loi Lei Lai, Chi Chung Lee 
 

ANGULAR OFFSET ANALYSIS IN WIRELESS VEHICLE TO VEHICLE CHARGING SYSTEM ................. 4293
Xiaolin Mou, Rui Zhao, Yingcheng Wang, Daniel Gladwin 

 

EFFICIENCY MAXIMIZATION CONTROL AND VOLTAGE REGULATION FOR DYNAMIC 
WIRELESS EV CHARGING SYSTEMS WITH MUTUAL INDUCTION ESTIMATION .................................... 4298

Ali Zakerian, Sadegh Vaez-Zadeh, Amir Babaki 
 

IMPACT ASSESSMENT OF HIGH POWER ELECTRIC BUS CHARGING ON URBAN 
DISTRIBUTION GRIDS ................................................................................................................................................ 4304

Daniel Stahleder, David Reihs, Stephan Ledinger, Felix Lehfuss 
 

OPTIMAL SIZING OF A PV BASED ELECTRIC VEHICLE CHARGING STATION UNDER 
UNCERTAINTIES .......................................................................................................................................................... 4310

Dongxiang Yan, Chengbin Ma 
 

POWER MANAGEMENT OF EV CAR PARKS ........................................................................................................ 4316
Yingcheng Wang, Daniel. T. Gladwin 

 

SENSORLESS AUTOMATIC STOP CONTROL OF ELECTRIC VEHICLE IN SEMI-DYNAMIC 
WIRELESS POWER TRANSFER SYSTEM WITH TWO TRANSMITTER COILS ............................................ 4323

Jirawat Sithinamsuwan, Katsuhiro Hata, Hiroshi Fujimoto, Yoichi Hori 
 

SENSORLESS VEHICLE DETECTION USING VOLTAGE PULSES WITH ENVELOPE MODEL 
FOR IN-MOTION WIRELESS POWER TRANSFER SYSTEM .............................................................................. 4329

Keiichiro Tokita, Katsuhiro Hata, Hiroshi Fujimoto, Yoichi Hori 
 

TEMPERATURE DEPENDENT STATE OF CHARGE ESTIMATION OF LITHIUM-ION 
BATTERIES USING LONG SHORT-TERM MEMORY NETWORK AND KALMAN FILTER ........................ 4335

Yuhang Yang, Alice Dong, Yihui Li, Ryan Ahmed, Ali Emadi 
 

TOPOLOGY OPTIMIZATION OF MAGNETIC COUPLERS FOR WIRELESS POWER 
TRANSFER CONSIDERING ELECTROMAGNETIC SHIELDS............................................................................ 4341

Yoshitsugu Otomo, Hajime Igarashi 
 

ENHANCING THE TORQUE DENSITY OF CONVENTIONAL PM-SYNREL MACHINE WITH 
HYBRID FLUX BARRIER ............................................................................................................................................ 4347

Ram Kumar R M, Gaurang Vakil, David Gerada, Adam Walker, Chris Gerada, Krzysztof Paciura, Alastair 
McQueen, B G Fernandes, Salvatore La Rocca, Mahir Al-Ani 

 

MULTI-PHYSICS DESIGN OPTIMISATION OF PM-ASSISTED SYNCHRONOUS 
RELUCTANCE MOTOR FOR TRACTION APPLICATION................................................................................... 4353

Mahir Al-Ani, Adam Walker, Gaurang Vakil, Ramkumar Ramanathan, Tianjie Zou, Salvatore La Rocca, Antonino 
La Rocca, David Gerada, Chris Gerada, Krzysztof Paciura 

 



PERFORMANCE EVALUATION OF AN INDUCTION MOTOR DRIVE FOR TRACTION 
APPLICATION ............................................................................................................................................................... 4360

Lino Di Leonardo, Mircea Popescu, Giuseppe Fabri, Marco Tursini 
 

RELUCTANCE SYNCHRONOUS ELECTRIC MOTOR WITHOUT MAGNETS SOLUTION FOR 
E-MOBILITY: A POSSIBLE WORKFLOW FOR A QUICK AND ACCURATE DESIGN AND 
OPTIMIZATION ............................................................................................................................................................ 4366

Emanuel Castagnaro, Luigi Rizzi, Giuseppe Zanocchi, Alberto Rubino 
 

THERMAL ANALYSIS OF TOTALLY ENCLOSED FAN COOLED SYNCHRONOUS 
RELUCTANCE MOTOR-STATE OF ART ................................................................................................................. 4372

Payam Shams Ghahfarokhi, Anouar Belahcen, Ants Kallaste, Toomas Vimann 
 

A NOVEL ZERO SEQUENCE VOLTAGE INJECTION FOR EXTENDING ACTIVE POWER 
BALANCING IN GRID TIED SOLAR PV POWERED CASCADED H-BRIDGE CONVERTER ....................... 4381

Rahul Sharma, Anandarup Das 
 

AN ALGORITHM FOR FAST FLEXIBLE POWER POINT TRACKING IN PHOTOVOLTAIC 
POWER PLANTS ........................................................................................................................................................... 4387

Aditi Narang, Hossein D. Tafti, Christopher D. Townsend, Glen Farivar, Josep Pou, Georgios Konstantinou, 
Sergio Vazquez 

 

COUPLED-INDUCTOR-BASED DIFFERENTIAL BOOST INVERTER WITH WIDE INPUT 
VOLTAGE RANGE FOR PHOTOVOLTAIC GENERATION APPLICATIONS .................................................. 4393

Manxin Chen, Changqing Yin, Poh Chiang Loh 
 

EFFICIENCY STUDY OF THE SINGLE-PHASE SOLAR QZS-BASED INVERTER .......................................... 4399
Oleksandr Husev, Serhii Stepenko, Dmitri Vinnikov, Elena Makovenko, Carlos Roncero-Clemente, Enrique 
Romero-Cadaval 

 

MULTI-LEVEL MULTIPLEXED POWER CONVERTER TOPOLOGY FOR 1500V 
APPLICATIONS ............................................................................................................................................................. 4405

Kepa Odriozola, Thierry Meynard, Alain Lacarnoy 
 

SINGLE-PHASE ACTIVE SPLIT-SOURCE INVERTER WITH HIGH AC GAIN ............................................... 4411
Changqing Yin, Manxin Chen, Lei Ming, Poh Chiang Loh 

 

SOFT-SWITCHING MODULATION METHOD FOR FULL-BRIDGE DC-AC HF-LINK 
INVERTER ...................................................................................................................................................................... 4417

Andrei Blinov, Oleksandr Korkh, Dmitri Vinnikov, Ilya Galkin, Staffan Norrga 
 

SUB-MODULAR POWER OPTIMIZERS BASED ON PARTIAL POWER CONVERTERS FOR 
UTILITY SCALE PV PLANTS ..................................................................................................................................... 4423

Freddy Flores-Bahamonde, Julian Rojas, Samir Kouro, Ana Llor, Christian A. Rojas, Marcelo A. Perez 
 

THREE-MODE RECONFIGURABLE RECTIFIER FOR DC-DC CONVERTERS WITH WIDE 
INPUT VOLTAGE RANGE........................................................................................................................................... 4429

Andrii Chub, Dmitri Vinnikov, Samir Kouro, Mariusz Malinowski 
 

A PRACTICAL SOLUTION FOR TORSIONAL VIBRATIONS EVASION IN VARIABLE SPEED 
DRIVES ............................................................................................................................................................................ 4439

Khaled Elshawarby, Mattia Rossi, Roberto Perini, Antonino Di Gerlando, Giovanni Maria Foglia, Francesco 
Castelli Dezza 

 

A SELECTABLE REGIONAL CHARGING PLATFORM FOR WIRELESS POWER TRANSFER .................. 4445
Yongcan Huang, Chunhua Liu, Senyi Liu, Yang Xiao 

 

A THREE-PHASE TO SINGLE-PHASE MATRIX CONVERTER FOR BIDIRECTIONAL 
WIRELESS POWER TRANSFER SYSTEM ............................................................................................................... 4451

Lei Guan, Zheng Wang, Pengcheng Liu, Jiali Wu 
 

DUTY CYCLE TUNING MATCHING CIRCUIT FOR PIEZOELECTRIC VIBRATING ENERGY 
HARVESTING ................................................................................................................................................................ 4457

Qiang Zhou, Ping Li, Yumei Wen 
 

MODEL PREDICTIVE TORQUE CONTROL WITHOUT PI FUNCTION FOR DUAL THREE-
PHASE PMSM................................................................................................................................................................. 4463

Senyi Liu, Zaixin Song, Chunhua Liu 
 

WIND DISTRIBUTED SYSTEM BASED ON SWITCHED RELUCTANCE GENERATOR USING 
A BIDIRECTIONAL DC-DC CONVERTER WITH SLIDING MODE CONTROL............................................... 4469

Pedro José Dos Santos Neto, Tárcio André Dos Santos Barros, Marcelo Vinicius De Paula, Ernesto Ruppert 
Filho, Juan Carlos Vasquez, Josep M. Guerrero 

 

WIRELESS SECONDARY-CONVERTERLESS BIPOLAR DRIVE FOR AC APPLICATION........................... 4475
Chaoqiang Jiang, K. T. Chau, Hui Wang, Christopher H. T. Lee, T. W. Ching 

 

A DOMAIN SPECI�C LANGUAGE FOR AUTOMOTIVE SYSTEMS INTEGRATION..................................... 4483
Renato Oliveira, David Pereira, Cláudio Maia, Pedro Santos 

 

A NEW DESIGN FOR DATA-CENTRIC ETHERNET COMMUNICATION WITH TIGHT 
SYNCHRONIZATION REQUIREMENTS FOR AUTOMATED VEHICLES ........................................................ 4489

Kai-Björn Gemlau, Jonas Peeck, Nora Sperling, Phil Hertha, Rolf Ernst 
 



A TRUETIME EXTENSION FOR INSTRUCTION-LEVEL TIMING AND MULTI-STACK 
SUPPORT ........................................................................................................................................................................ 4495

Andreas Naderlinger, Michael Moser 
 

OPTIMISING VEHICULAR SYSTEM ARCHITECTURES WITH REAL-TIME 
REQUIREMENTS: AN INDUSTRIAL CASE STUDY............................................................................................... 4501

Arman Hasanbegovic, Marcus Ventovaara, Jimmie Wiklander, Saad Mubeen 
 

RUN-TIME CACHE-PARTITION CONTROLLER FOR MULTI-CORE SYSTEMS........................................... 4509
Jakob Danielsson, Marcus Jägemar, Tiberiu Seceleanu, Moris Behnam, Mikael Sjödin 

 

STATIC ALLOCATION OF PARALLEL TASKS TO IMPROVE SCHEDULABILITY IN CPU-
GPU HETEROGENEOUS REAL-TIME SYSTEMS .................................................................................................. 4516

Nandinbaatar Tsog, Matthias Becker, Fredrik Bruhn, Moris Behnam, Mikael Sjödin 
 

ANALYSIS OF LI-ION BATTERY DEGRADATION USING SELF-ORGANIZING MAPS ............................... 4525
Carlos Bernal-Ruiz, Antonio Bono-Nuez, Bonifacio Martín-Del-Brío, Jesús Sergio Artal-Sevil, Iván Sanz-
Gorrachategui, Pablo Pastor-Flores, Francisco J. Perez-Cebolla 

 

NOVEL ONLINE FITTING ALGORITHM FOR IMPEDANCE-BASED STATE ESTIMATION OF 
LI-ION BATTERIES ...................................................................................................................................................... 4531

Jussi Sihvo, Daniel-Ioan Stroe, Tomi Roinila, Tuomas Messo 
 

ROBUSTNESS EVALUATION OF UNSCENTED KALMAN FILTER FOR STATE OF CHARGE 
ESTIMATION BASED ON BATTERY CAPACITY DEGRADATION MODEL ................................................... 4537

Hamza Mediouni, Soumia El Hani, Khadija El Harouri, João Martins, Ricardo Jardim Goncalves 
 

SENSITIVITY ANALYSIS OF LITHIUM ION BATTERY PARAMETERS TO DEGRADATION 
OF ANODE LITHIUM ION CONCENTRATION ...................................................................................................... 4543

Bharat Balagopal, Cong Sheng Huang, Mo-Yuen Chow 
 

SOLAR PHOTOVOLTAIC ENERGY STORAGE AS HYDROGEN VIA PEM FUEL CELL FOR 
LATER CONVERSION BACK TO ELECTRICITY.................................................................................................. 4549

Nisrine Naseri, Soumia El Hani, Ahmed Aghmadi, Hamza Mediouni, Imad Aboudrar, Mohamed Benbouzid 
 

AHP-ASSISTED MULTI-CRITERIA DECISION-MAKING MODEL FOR PLANNING OF 
MICROGRIDS ................................................................................................................................................................ 4557

Shabbir Bohra, Amjad Anvari-Moghaddam, Behnam Mohammadi-Ivatloo 
 

DEVELOPMENT AND VALIDATION OF A BATTERY MODEL FOR BATTERY ELECTRIC 
MULTIPLE UNIT TRAINS ........................................................................................................................................... 4563

Simon Royston, Dan Gladwin, David Stone, Richard Ollerenshaw, Patrick Clark 
 

ON THE VALUE PROPOSITION OF BATTERY ENERGY STORAGE IN SELF-CONSUMPTION 
ONLY SCENARIOS: A CASE-STUDY IN MADEIRA ISLAND .............................................................................. 4569

Lucas Pereira, Jonathan Cavaleiro 
 

OPTIMIZATION APPROACHES FOR MODEL PREDICTIVE POWER FLOW CONTROL IN 
HYBRID FUEL CELL SYSTEMS ................................................................................................................................ 4575

Verena Neisen, Michael Fueting, Dirk Abel 
 

RECONFIGURABLE BATTERY SYSTEM WITH ACTIVE BALANCING CIRCUIT ........................................ 4583
Kyung-Min Lee, Dae-Hyun Kim, Jae-Hyuck Shin, Tae-Dong Goh, Jun-Hyeong Park, Young-Ho Ryu 

 

TECHNO-ECONOMICAL EVALUATION OF THE SIZING AND OPERATION OF BATTERY 
STORAGE FOR ISOLATED OIL AND GAS PLATFORMS WITH HIGH WIND POWER 
PENETRATION .............................................................................................................................................................. 4587

Spyridon Chapaloglou, Damiano Varagnolo, Elisabetta Tedeschi 
 

A NEW FAULT TOLERANT SINGLE PHASE 5-LEVEL INVERTER TOPOLOGY WITH 
CAPACITOR VOLTAGE BALANCING FOR SOLID STATE TRANSFORMER................................................. 4595

Sai Krishna Saketi, Pradyumn Chaturvedi, Hiralal Muralidhar Suryawanshi, Dharmendra Yadeo, Dipesh Atkar 
 

A NON-INVASIVE METHOD TO EXTRACT THE JUNCTION TEMPERATURE OF IGBT............................ 4601
Rajashree Biswas, Aurobinda Routray, Shuvam Chakraborty 

 

AC SERIES ARC FAULT DETECTION WITH STACKED AUTOENCODERS ................................................... 4606
Hien Duc Vu, Edwin Calderon, Patrick Schweitzer, Serge Weber, Nicolas Britsch 

 

AN INVERTER WITH LARGE FAULT-TOLERANT SPACE FOR BATTERY STORAGE IN 
ISLANDED MICROGRID ............................................................................................................................................. 4610

Yan Li, Peng Xiang, Zhuo Yang 
 

FAST MODEL-BASED FAULT DETECTION IN SINGLE-PHASE PHOTOVOLTAIC SYSTEMS .................. 4615
Simon Mayr, Gernot Grabmair, Johann Reger 

 

FAULT TOLERANT ONLINE CONDITION MONITOR OF DC-LINK CAPACITOR FOR OPEN-
END WINDING MACHINE .......................................................................................................................................... 4623

Bin Zhu, Dan Xiao, Cheng Tan, John Fletcher 
 

FAULT-TOLERANT DESIGN OF THREE-PHASE DUAL-BUCK VSI TOPOLOGIES ...................................... 4630
Armando Cordeiro, Vitor Fernao Pires, Jose Fernando Silva 

 



OPEN CIRCUIT IGBT FAULT CLASSIFICATION USING PHASE CURRENT IN CHB 
CONVERTER.................................................................................................................................................................. 4636

Ahmed H. Abuelnaga, Mehdi Narimani 
 

RESEARCH ON METAL OBJECT DETECTION OF MCR-WPT SYSTEM THAT ALLOWS 
TRANSMISSON COILS TO BE MISALIGNED......................................................................................................... 4642

Chao Qi, Tianhua Lin, Zesong Wang, Dong Li, Tian Sun 
 

SWITCHING PARAMETERS CHARACTERIZATION OF AGED IGBTS BY THERMO-
ELECTRICAL OVERTRESS ........................................................................................................................................ 4648

Evan Dimech, John Fredrick Dawson 
 

EXPERIMENTAL ANALYSIS OF MEASUREMENT PROCESS FOR A QCM USING THE PULSE 
COINCIDENCE METHOD ........................................................................................................................................... 4657

Fabian N. Murrieta-Rico, Vitalii Petranovskii, Oleg Sergiyenko, Paolo Mercorelli, Juan De Dios Sanchez-Lopez, 
Rosario I. Yocupicio-Gaxiola, Joel Antunez-Garcia 

 

GLOBALLY STABLE TRACKING AND ESTIMATION FOR SINGLE-PHASE ELECTRICAL 
SIGNALS WITH DC-OFFSET REJECTION .............................................................................................................. 4663

Gilberto Pin, Boli Chen, Giuseppe Fedele, Thomas Parisini 
 

PHASE LOCKED LOOP WITH DC-OFFSET REMOVAL FOR GRID SYNCHRONIZATION ......................... 4669
Issam Smadi, Mohammad Bany Issa 

 

RESEARCH OF THE UNCERTAINTY OF MEASUREMENT FREQUENCIES AND 
DEFINITIONS OF THE FREQUENCY SIGNAL IN THE WAVEGUIDE WITH RESPECT TO 
POWER ............................................................................................................................................................................ 4674

Valerii Semenets, Igor Zakharov, Maryna Serhiienko, Vladimir Kartashov, Marina Kolendovska, Daniel 
Hernandez Balbuena, Wilmar Hernandez, Juan Ivan Nieto Hipolito, Vera Tyrsa 

 

ACTIVE DAMPING OF LCL FILTER RESONANCE FOR GRID-CONNECTED DISTRIBUTED 
POWER GENERATION SYSTEMS............................................................................................................................. 4683

Benyu Zou, Alireza Bakhshai, Praveen Jain 
 

ANALYTICAL MODELING OF 9-150 KHZ EMI IN SINGLE-PHASE PFC CONVERTER ............................... 4689
Naser Nourani Esfetanaj, Saeed Peyghami, Huai Wang, Pooya Davari 

 

COMPARATIVE ANALYSIS ATTRIBUTED TO DSVPWM-MODE VERSUS SPWM-MODE 
INDIRECT MATRIX CONVERTER ........................................................................................................................... 4694

Amira Ammar, Hadi Y. Kanaan, Nazih Moubayed, Mahmoud Hamouda, Kamal Al-Haddad 
 

DESIGN OF PULSE WIDTH MODULATOR BASED SLIDING-MODE CONTROL (SMC-PWM) 
FOR SENSOR-LESS SINGLE-PHASE PACKED U-CELL INVERTER ................................................................. 4700

Fadia Sebaaly, Hani Vahedi, Hadi Y. Kanaan, Kamal Al-Haddad 
 

PV ASSISTED EV CHARGING IN DC MICRO-GRIDS ........................................................................................... 4706
Sandy Atanalian, Mostafa Abarzadeh, Hadi Y. Kanaan, Kamal Al-Haddad 

 

A MODEL PREDICTIVE CONTROL FOR THE T-TYPE QZS INVERTER WITH CAPACITOR 
IMBALANCE COMPENSATION................................................................................................................................. 4715

Joaquim Monteiro, Vitor Fernao Pires, Jose Fernando Silva 
 

AN EXPLORATION OF DESIGN OPTIONS FOR INTEGRATED RESIDENTIAL PV-ESS .............................. 4721
Konstantina Panagiotou, Christian Klumpner, Mark Sumner, George Georghiou 

 

IMPEDANCE MODELING OF VIRTUAL SYNCHRONOUS GENERATOR CONSIDERING 
DEAD-BAND EFFECT................................................................................................................................................... 4727

Lijun Zhang, Fei Wang, Lintao Ren, Xinwei Xu, Jorge Duarte 
 

INTEGRATION AND OPTIMIZATION OF VOLTAGE ACTIVE FILTERING FUNCTIONALITY 
IN A PV PARK ................................................................................................................................................................ 4733

Federico Cecati, Sante Pugliese, Rongwu Zhu, Marco Liserre 
 

LOSS MODEL FOR IMPROVED EFFICIENCY CHARACTERIZATION OF DC COUPLED PV-
BATTERY SYSTEM CONVERTERS .......................................................................................................................... 4740

Jolien Despeghel, Jeroen Tant, Johan Driesen 
 

MODIFIED STABILITY ANALYSIS MODEL FOR PARALLELED GRID-CONNECTED VSIS 
BASED ON COUPLED SEQUENCE-ADMITTANCE ............................................................................................... 4746

Yanxue Yu, Haoyu Li, Zhenwei Li, Mengxiang Zhang, Xuemei Zheng 
 

OPTIMIZATION OF PV AND WIND MICRO PRODUCTION FOR SMART GRID ........................................... 4752
Vitor Aguiar, Dionísio Barros 

 

PREDICTIVE OPTIMAL CONTROL FOR BACK TO BACK CONVERSION SYSTEM FOR 
PMSG: GRID INTERFACE AND POWER QUALITY ASSESSMENT................................................................... 4758

João Araújo, Paulo Gamboa, Miguel Chaves, José Lopes 
 

THE IMPACT OF TRACTION LOAD HARMONIC CURRENT EMISSIONS ON THE 
HARMONIC ASSESSMENT OF RENEWABLE POWER PLANTS ....................................................................... 4764

Hein Naudé, Johan Beukes, Ulrich Minnaar 
 



ANALYSIS AND DESIGN OF PWM-CSC FOR HVDC TRANSMISSION SYSTEMS.......................................... 4773
Kedong Luan, Yaohua Li, Zixin Li, Bing Xia, Cong Zhao, Fei Xu, Fanqiang Gao, Ping Wang 

 

APPLICATION OF SEQUENCE DOMAIN IMPEDANCES ON THE STABILITY ANALYSIS OF 
AC GRID-CONNECTED CONVERTERS ................................................................................................................... 4778

Gustavo Pinares, Massimo Bongiorno 
 

ASSESSMENT OF THE IMPACT OF SPLIT STORAGE WITHIN MODULAR MULTILEVEL 
CONVERTER.................................................................................................................................................................. 4785

Florian Errigo, Piotr Dworakowski, Laurent Chédot, Florent Morel, Ali Sari, Pascal Venet 
 

COST-PERFORMANCE FRAMEWORK FOR THE ASSESSMENT OF MODULAR 
MULTILEVEL CONVERTER IN HVDC TRANSMISSION APPLICATIONS...................................................... 4793

Nathan Evans, Piotr Dworakowski, Mohammed Al-Kharaz, Sneha Hegde, Elie Perez, Florent Morel 
 

EFFECT OF USING PLL-BASED GRID-FORMING CONTROL ON ACTIVE POWER 
DYNAMICS UNDER VARIOUS SCR .......................................................................................................................... 4799

Ebrahim Rokrok, Taoufik Qoria, Antoine Bruyere, Bruno Francois, Xavier Guillaud 
 

ENHANCING ACTIVE POWER TRANSFER CAPABILITY FOR HYBRID MMC INTEGRATED 
WITH WEAK AC GRID THROUGH PARAMETER ADJUSTMENT .................................................................... 4805

Xiaojun Lu, Wang Xiang, Jinyu Wen 
 

EVALUATION OF VIRTUAL INERTIA CONTROL STRATEGIES FOR MMC-BASED HVDC 
TERMINALS BY P-HIL EXPERIMENTS................................................................................................................... 4811

Salvatore D'Arco, Tuan T. Nguyen, Jon Are Suul 
 

FEEDFORWARD-BASED ACCURATE POWER SHARING AND VOLTAGE CONTROL FOR 
MULTI-TERMINAL HVDC GRIDS ............................................................................................................................ 4819

Armin Teymouri, Parisa M. Shabestari, Mohammad Mousavi, Ali Mehrizi-Sani 
 

IMPACT OF AC-LINE-EMULATION CONTROLLERS OF VSC-HVDC LINKS ON INTER-
AREA-OSCILLATION DAMPING .............................................................................................................................. 4825

Javier Renedo, Luis Rouco, Lukas Sigrist, Aurelio Garcia-Cerrada 
 

INPUT ADMITTANCE CALCULATION OF THE MODULAR MULTILEVEL CONVERTER 
USING A LINEARIZED DYNAMIC PHASOR MODEL........................................................................................... 4831

Ozgur Can Sakinci, Jef Beerten 
 

NOVEL ENERGISATION METHOD FOR OFFSHORE WIND FARMS CONNECTED TO HVDC 
VIA DIODE RECTIFIERS............................................................................................................................................. 4837

Oscar Saborío-Romano, Ali Bidadfar, Jayachandra N. Sakamuri, Ömer Göksu, Nicolaos A. Cutululis 
 

OPERATION AND CONTROL OF HYBRID AC/DC TRANSMISSION GRIDS................................................... 4842
Kjetil Uhlen, Atsede G. Endegnanew, Temesgen M. Haileselassie 

 

OPTIMIZED FRACTIONAL ORDER PIλ POWER CONTROL OF A HVDC LINE IMPEDANCE 
MODEL ............................................................................................................................................................................ 4848

Klebber De Araujo Ottoboni, Thales Augusto Fagundes, Ricardo Quadros Machado 
 

REQUIREMENTS FOR INTERCONNECTION OF HVDC LINKS WITH DC-DC CONVERTERS.................. 4854
Daniel Gomez A., Juan D. Páez, Marc Cheah Mane, José Maneiro, Piotr Dworakowski, Oriol Gomis Bellmunt, 
Florent Morel 

 

STEADY-STATE ANALYSIS OF THE MODULAR MULTILEVEL CONVERTER ............................................ 4861
Daniel Westerman Spier, Oriol Gomis-Bellmunt, Eduardo Prieto-Araujo, Joaquim Lopez Mestre 

 

2-D ANALYTICAL WINDING LOSSES MODEL OF MICRO-INDUCTOR ......................................................... 4869
Yangkun Li, Xingkui Mao, Jungao Zhu, Jiqing Dong, Zhe Zhang 

 

A CONTROL METHOD BASED ON MINIMUM CONDUCTION LOSSES FOR HIGH 
EFFICIENCY ISOLATED DUAL-BRIDGE SERIES RESONANT CONVERTERS ............................................. 4875

Yihan Gao, Hao Ma 
 

A RECONFIGURABLE DUAL-ACTIVE-BRIDGE RESONANT CONVERTER DESIGNED FOR 
WIDE-LOAD-RANGE HIGH-EFFICIENCY OPERATION ..................................................................................... 4881

Yiu-Pang Chan, Ka-Hong Loo 
 

A STRIP-COUPLER FOR DYNAMIC CAPACITIVE WIRELESS POWER TRANSFER 
APPLICATIONS ............................................................................................................................................................. 4887

Xu Chen, Shengbao Yu, Zhe Zhang 
 

ANALYSIS AND PERFORMANCE EVALUATION OF THE DAB AND IBCI DC-DC 
CONVERTER TOPOLOGIES ...................................................................................................................................... 4893

Simone Pistollato, Francesco Toniolo, Tommaso Caldognetto, Paolo Mattavelli, Giorgio Spiazzi 
 

DOUBLE ACTIVE BRIDGE OPERATED IN QUASI DISCONTINUOUS CONDUCTION MODE ................... 4899
Nimrod Vazquez, Rongwu Zhu, Marco Liserre 

 

ISOLATED MULTIPORT CONVERTER AS COST EFFICIENT SOLUTION FOR DC-FAST 
CHARGER OF ELECTRIC VEHICLE ....................................................................................................................... 4905

Felix Hoffmann, Nimrod Vazquez, Jan-Ludwig Lafrenz, Marco Liserre 
 



RECONFIGURABLE THREE STATE DC-DC POWER CONVERTER FOR THE WIDE OUTPUT 
RANGE APPLICATIONS.............................................................................................................................................. 4911

M. Abu Bakar 
 

TRANSFER FUNCTION BASED INPUT IMPEDANCE DETERMINATION OF TRIPLE ACTIVE 
BRIDGE CONVERTER ................................................................................................................................................. 4917

Jiajun Yang, Giampaolo Buticchi, Chunyang Gu, Sandro Günter, Hao Yan, Pat Wheeler 
 

TRIPLE ACTIVE BRIDGE SERIES RESONANT CONVERTER FOR 3-PHASE UNFOLDING 
BASED ISOLATED CONVERTERS ............................................................................................................................ 4924

Dorai Babu Yelaverthi, Mahmoud Mansour, Hongjie Wang, Regan Zane 
 

SECURITY ANALYSIS OF POWER ELECTRONIC-BASED POWER SYSTEMS.............................................. 4933
Bahram Shakerighadi, Saeed Peyghami, Esmaeil Ebrahimzadeh, Frede Blaabjerg, Claus Leth Bak 

 

SLIDING MODE CONTROL STRATEGY FOR THREE-PHASE THREE-LEVEL T-TYPE SHUNT 
ACTIVE POWER FILTERS.......................................................................................................................................... 4938

Hasan Komurcugil, Sertac Bayhan, Samet Biricik 
 

A 13-LEVEL HYBRID MULTILEVEL INVERTER TOPOLOGY BY COMBINING ANPC AND 
IMPROVED H-BRIDGE ................................................................................................................................................ 4947

Sidharth Sabyasachi, Vijay B. Borghate, Santosh K. Maddugari 
 

A NOVEL FIVE-LEVEL CONVERTER FOR MEDIUM-VOLTAGE POWER CONVERSION 
SYSTEMS ........................................................................................................................................................................ 4953

Xibo Yuan, Chen Wei, Wenzhi Zhou, Guifeng Wang 
 

A SWITCHED-CAPACITOR INVERTER WITH OPTIMIZED SWITCH-COUNT CONSIDERING 
LOAD POWER FACTOR .............................................................................................................................................. 4959

Hossein Khoun Jahan, Hadi Tarzamni, Pouya Kolahian, Seyed H. Hosseini, Farzad Tahami, Frede Blaabjerg 
 

IMPROVED PHASE DISPOSITION PULSE WIDTH MODULATION FOR A MODIFIED 
CASCADED DUAL-OUTPUT MULTILEVEL CONVERTER ................................................................................. 4965

Ahmed S. Hussein, Amer Ghias 
 

MODEL PREDICTIVE CONTROL OF NINE-LEVEL ACTIVE NESTED NEUTRAL-POINT 
PILOTED CONVERTER ............................................................................................................................................... 4971

Ahmed S. Hussein, Amer Ghias 
 

REDUCTION OF SWITCHES AND FLYING CAPACITORS IN A HYBRID TOPOLOGY OF THE 
STACKED MULTICELL CONVERTER .................................................................................................................... 4977

Arash Khoshkbar Sadigh, Vahid Dargahi, Keith Corzine 
 

A VIRTUAL SYNCHRONOUS GENERATOR STRATEGY FOR A GRID-CONNECTED QZSI....................... 4985
Manuel A. Diaz, Carlos R. Baier, Felipe Rojas, Alejandro Garcés, Miguel A Torres, Marcelo A Perez 

 

ADVANCED DIGITAL SIGNAL PROCESSING BASED TRANSMISSION LINE FAULT 
DETECTION AND CLASSIFICATION....................................................................................................................... 4991

Md Moinul Islam, Sanjeevikumar Padmanaban, John K. Pedersen, Charles W. Brice 
 

DESIGN STRATEGY OF Z-SOURCE INVERTER FOR UTILIZATION OF POWER 
SEMICONDUCTORS WITH EXTREMELY LOW SHORT-CIRCUIT CAPABILITY ........................................ 4997

Kaoru Takashima, Ryuji IIjima, Tomoyuki Mannen, Takanori Isobe, Hiroshi Tadano, Noriyuki Iwamuro 
 

GRID-CONNECTED SINGLE-PHASE 3L-T-TYPE QZS INVERTER FOR RENEWABLE 
ENERGY .......................................................................................................................................................................... 5003

Carlos Roncero-Clemente, Oleksandr Husev, Mercedes Ruiz-Cortés, Enrique Romero-Cadaval, Fermín Barrero-
González, Eva González-Romera 

 

PI AND SLIDING MODE BASED CONTROL STRATEGY FOR THREE-PHASE GRID-TIED 
THREE-LEVEL T-TYPE QZSI .................................................................................................................................... 5020

Hasan Komurcugil, Sertac Bayhan 
 

RELIABILITY STUDY OF INPUT SIDE CAPACITORS IN IMPEDANCE-SOURCE PV 
MICROCONVERTERS ................................................................................................................................................. 5026

Elizaveta Liivik, Dmitri Vinnikov, Andrii Chub, Yanfeng Shen, Huai Wang, Frede Blaabjerg 
 

SLIDING-MODE-CONTROL STRATEGY FOR SINGLE-PHASE GRID-CONNECTED THREE-
LEVEL NPC QUASI-Z-SOURCE INVERTERS WITH CONSTANT SWITCHING FREQUENCY ................... 5033

Sertac Bayhan, Hasan Komurcugil 
 

SMALL-SIGNAL MODELING AND DYNAMIC ANALYSIS OF THE QUASI-Z-SOURCE 
CONVERTER.................................................................................................................................................................. 5039

Wenjie Liu, Yiwei Pan, Yongheng Yang 
 

SWITCHED CAPACITOR EMBEDDED HIGH GAIN IMPEDANCE SOURCE DC-DC 
CONVERTER.................................................................................................................................................................. 5045

Kharan Shiluveru, Akash Singh, Anish Ahmad, Rajeev Kumar Singh, Abdul R. Beig 
 

ZERO-CURRENT SWITCHING IMPEDANCE-SOURCE DC-DC CONVERTER ............................................... 5051
Oleksandr Korkh, Andrei Blinov, Andrii Chub, Dmitri Vinnikov 

 



Π -SOURCE IMPEDANCE NETWORK...................................................................................................................... 5057
Xiangfei Kong, Chi-Kong Wong, Chi-Seng Lam 

 

ASYMMETRICAL MODULATION STRATEGIES FOR PARTIALLY COVERED INDUCTORS 
IN FLEXIBLE INDUCTION HEATING APPLIANCES............................................................................................ 5065

Pablo Guillén, Héctor Sarnago, Óscar Lucía, José M. Burdío 
 

DESIGN OF A THREE INDUCTOR SYSTEM WITH ONE EXTERNALLY FED FOR AN 
INDUCTIVELY COUPLED HEATING APPLICATION .......................................................................................... 5070

Emilio Plumed, Ignacio Lope, Jesús Acero, José Miguel Burdío 
 

IMPROVED MULTI-LOAD RESONANT POWER CONVERSION USING MODEL PREDICTIVE 
CONTROL ....................................................................................................................................................................... 5075

Sergio Lucia, Hector Sarnago, Denis Navarro, Oscar Lucia 
 

OUTPUT VOLTAGE ESTIMATION OF A HALF-BRIDGE INVERTER FOR DOMESTIC 
INDUCTION HEATING APPLICATIONS ................................................................................................................. 5081

Jorge Villa, Alberto Mur, Jose I. Artigas, Luis A. Barragan, Isidro Urriza, Denis Navarro 
 

STRESS RELIEVING OF TUBE-ENDS IN INDUCTION HEATING: COMPARISON OF 
OPTIMIZATION PROBLEMS ..................................................................................................................................... 5087

Paolo Di Barba, Maria Evelina Mognaschi, Michele Forzan, Sergio Lupi, Elisabetta Sieni 
 

A JUNCTION TEMPERATURE-BASED PSPICE SHORT-CIRCUIT MODEL OF SIC MOSFET 
CONSIDERING LEAKAGE CURRENT ..................................................................................................................... 5095

Hong Li, Yuting Wang, Xingran Zhao, Kai Sun, Zhe Zhou, Yunfei Xu 
 

ACCURATE SWITCHING PERFORMANCE PREDICTION AND CHARACTERIZATION FOR 
WIDE RANGE, HIGH FREQUENCY SIC HIGH VOLTAGE GENERATOR ....................................................... 5101

Jimin Chen, Han Peng, Zhipeng Cheng 
 

CHALLENGES AND OPPORTUNITIES IN THE UTILIZATION OF WBG DEVICES FOR 
EFFICIENT MHZ POWER GENERATION ............................................................................................................... 5107

Thore Stig Aunsborg, Sune Bro Duun, Christian Uhrenfeldt, Stig Munk-Nielsen 
 

COMPARISON OF CURRENT SUPPRESSION METHODS TO ENHANCE SHORT CIRCUIT 
CAPABILITY OF 1.2 KV SIC POWER MOSFETS: A NEW APPROACH USING A SERIES-
CONNECTED, GATE-SOURCE-SHORTED SI DEPLETION-MODE MOSFET VS REDUCED 
GATE BIAS OPERATION............................................................................................................................................. 5114

Ajit Kanale, B. Jayant Baliga 
 

DESIGN, MODELLING AND EVALUATION OF A GAN BASED MOTOR DRIVE FOR A SOLAR 
CAR .................................................................................................................................................................................. 5120

Lu Wang, Zian Qin, Jianning Dong, Pavol Bauer 
 

EFFICIENCY ANALYSIS OF WIDE BAND-GAP SEMICONDUCTORS FOR TWO-LEVEL AND 
THREE-LEVEL POWER CONVERTERS .................................................................................................................. 5126

David Lumbreras, Jordi Zaragoza, Juan Mon, Eduardo Gálvez, Alfonso Collado 
 

GAN BASED CONVERTERS FOR BATTERY CHARGING APPLICATION OF ELECTRIC 
VEHICLE......................................................................................................................................................................... 5134

Moumita Das, Kent Bertilsson 
 

IMPLEMENTATION OF A GAN MOTOR INVERTER WITH AN OBSERVER-BASED ACTIVE 
DAMPED LC FILTER ................................................................................................................................................... 5140

Franz Maislinger, Hans Ertl, Goran Stojcic 
 

MODELING AND DESIGN OF A 1.2 PF COMMON-MODE CAPACITANCE TRANSFORMER 
FOR POWERING MV SIC MOSFETS GATE DRIVERS ......................................................................................... 5147

Hongbo Zhao, Dipen Dalal, Xiongfei Wang, Jannick Jørgensen, Christian Uhrenfeldt, Szymon Beczkowski, Stig 
Munk-Nielsen 

 

PERFORMANCE EVALUATION OF THE BODY-DIODE OF SIC MOSFETS UNDER 
REPETITIVE SURGE CURRENT OPERATION ...................................................................................................... 5154

Thiago Soeiro, Elena Mengotti, Enea Bianda, Gabriel Ortiz 
 

THE POWER DENSITY, EFFICIENCY AND EMC IMPROVEMENT BASED ON ALL-SIC 
POWER DEVICES IN THE POWER MODULE FOR BALLAST WATER MANAGEMENT 
SYSTEM........................................................................................................................................................................... 5160

Zhijun Li, Tiancong Shao, Trillion Zheng, Hong Li, Bo Huang 
 

A SURVEY ON SMOOTH PATH GENERATION TECHNIQUES FOR NONHOLONOMIC 
AUTONOMOUS VEHICLE SYSTEMS ....................................................................................................................... 5167

Omveer Sharma, N. C. Sahoo, N. B. Puhan 
 

ADAPTIVE LOCOMOTION GENERATION FOR A BIONIC HEXAPOD ROBOT ............................................ 5173
Bowen Xu, Weiheng Li, Yinjiex Yinjie Ni, Haozhen Chi, Wenjuan Ouyang 

 

AGORAPHILIC NAVIGATION ALGORITHM IN DYNAMIC ENVIRONMENT WITH AND 
WITHOUT PREDICTION OF MOVING OBJECTS LOCATION ........................................................................... 5179

Hasitha Hewawasam, Yousef Ibrahim, Gayan Kahandawa, Tanveer Choudhury 
 



DATA-DRIVEN TUNING METHOD FOR LQR BASED OPTIMAL PID CONTROLLER ................................. 5186
Zilong Cheng, Xiaocong Li, Jun Ma, Chek Sing Teo, Kok Kiong Tan, Tong Heng Lee 

 

DENSE RGB-D SLAM WITH PLANES DETECTION AND MAPPING................................................................. 5192
Liang Pan, Pengfei Wang, Jiawei Cao, Chee-Meng Chew 

 

DESIGN OF AN OPTIMALLY STIFF AXIAL MAGNETIC COUPLING FOR COMPLIANT 
ACTUATORS .................................................................................................................................................................. 5198

Henrique Fagundes Gasparoto, Olivier Chocron, Mohamed Benbouzid, Pablo Siqueira Meirelles 
 

DESIGN OF DIGITAL TWINS FOR OPTIMIZATION OF A WATER BOTTLING PLANT.............................. 5204
Gareth Gericke, Rangith Kuriakose, Hermanus Vermaak, Ole Mardsen 

 

DISTURBANCE OBSERVER BASED MODEL PREDICTION CONTROL FOR A 2-DOF 
NANOPOSITIONING STAGE ...................................................................................................................................... 5211

Min Ming, Zhao Feng, Jie Ling, Xiaohui Xiao 
 

EXPERIMENTAL COMPARISON OF TRAJECTORY CONTROL AND PLANNING 
ALGORITHMS FOR AUTONOMOUS VEHICLES .................................................................................................. 5217

Davide Piscini, Giammarco Valenti, Edoardo Pagot, Francesco Biral 
 

HISTORICAL IMPROVEMENT OPTIMAL MOTION PLANNING WITH MODEL PREDICTIVE 
TRAJECTORY OPTIMIZATION FOR ON-ROAD AUTONOMOUS VEHICLE.................................................. 5223

Duong Le, Zhichao Liu, Jingfu Jin, Kai Zhang, Bin Zhang 
 

HLT*: REAL-TIME AND ANY-ANGLE PATH PLANNING IN 3D ENVIRONMENT ........................................ 5231
Xiaoxue Zhang, Sunan Huang, Wenyu Liang, Zilong Cheng, Kok Kiong Tan, Tong Heng Lee 

 

MODEL PREDICTIVE TRACKING CONTROL DESIGN FOR A ROBOTIC FISH WITH 
CONTROLLABLE BARYCENTRE ............................................................................................................................. 5237

Xingwen Zheng, Hua Chen, Ouyang Jiao, Minglei Xiong, Wei Zhang, Guangming Xie 
 

MODELING AND CONTROL OF A SOFT CIRCULAR CRAWLING ROBOT ................................................... 5243
Jiangnan Pang, Yibo Shao, Haozhen Chi, Yan Wu 

 

MODELLING AND TRAJECTORY TRACKING CONTROL OF ELBOW BRACING 
MANIPULATORS FOR ENERGY-EFFICIENCY ..................................................................................................... 5249

Han Han 
 

MOTION CONTROL FOR AUTONOMOUS TUGGER VEHICLES IN DYNAMIC FACTORY 
FLOORS SHARED WITH HUMAN OPERATORS ................................................................................................... 5255

Luis Louro, Tiago Malheiro, Pedro Guimaraes, Toni Machado, Sergio Monteiro, Pedro Vaz Silva, Wolfram 
Erlhagen, Estela Bicho 

 

NAVIGATION AND OBSTACLE AVOIDANCE: A CASE STUDY USING PEPPER ROBOT ........................... 5263
João Silva, Miguel Simão, Nuno Mendes, Pedro Neto 

 

ROBOTIC FLOOR-TILING PLATFORM SYSTEM DESIGN................................................................................. 5269
Tianyu Liu, Huixing Zhou, Haiming Lan, Yang Li, Qingsheng Wang, Xuena Che 

 

ROBOTME: A DRONE PLATFORM FOR CONTROL EDUCATION ................................................................... 5275
Ahmad Hably, Rattena Tang, Jonathan Dumon, Aurelien Carriquiry 

 

ROBUST INTELLIGENT SELF-TUNING PID CONTROLLER FOR THE BODY RATE 
STABILIZATION OF QUADROTORS........................................................................................................................ 5281

Kheira Kahili, Fouad Khenfri, Nassim Rizoug, Omar Bouhali 
 

SELF-ORGANIZING FORMATION CONTROL OF MULTIPLE UNMANNED AERIAL 
VEHICLES ...................................................................................................................................................................... 5287

Sunan Huang, Wenbing Cui, Jiawei Cao, Swee Huat Teo 
 

TASK-BASED DESIGN OF AUVS PROPULSION SYSTEMS INCLUDING FIXED OR VECTOR 
THRUSTERS ................................................................................................................................................................... 5292

Olivier Chocron, Emmanuel Delaleau 
 

VISION-BASED FORMATION CONTROL OF A HETEROGENEOUS UNMANNED SYSTEM ...................... 5299
Chenzui Li, Qinyuan Ren, Fei Chen, Ping Li 

 

BRIDGE DYNAMIC ANALYSIS FOR ACCURATE CONTROL AND MONITORING : 
FEASIBILITY STUDY ................................................................................................................................................... 5307

Moise Avoci Ugwiri, Marco Carratù, Consolatina Liguori, Vincenzo Paciello 
 

EXPLORING VARIABILITY IN IOT DATA FOR HUMAN ACTIVITY RECOGNITION ................................. 5312
Yuiko Sakuma, Sofia Kleisarchaki, Levent Gurgen, Hiroaki Nishi 

 

GENERATION OF NEW SIMULATION SCENARIOS FOR NILM BASED ON REAL DATA SETS 
USING HIGH-RESOLUTION CURRENT WAVEFORMS ....................................................................................... 5319

Pirmin Held, Daniel Weißhaar, Djaffar Ould Abdeslam, Dirk Benyoucef 
 

IOT-ENABLED WORKPLACES: A CASE STUDY OF ENERGY MANAGEMENT AND DATA 
ANALYTICS.................................................................................................................................................................... 5325

Alireza Jaribion, Siavash H. Khajavi, Jan Holmström 
 

DC ELECTRICAL DRIVE POWER-HARDWARE-IN-THE-LOOP SYSTEM ...................................................... 5333
Mikhail Mudrov, Anatoliy Ziuzev, Konstantin Nesterov, Stanimir Valtchev 

 



ROBOT CONTROL WITH WIDEBAND ACCELERATION CONTROL EMBEDDED ON 
PROGRAMMABLE SOC .............................................................................................................................................. 5338

Hiroki Kurumatani, Seiichiro Katsura 
 

A ROBUST TABLE DETECTION METHOD FOR DISTORTION IN IMAGE ACQUIRED FROM 
CAMERA ......................................................................................................................................................................... 5347

Toshiya Nakaigawa, Yoshiki Mashiyama, Yasue Mitsukura, Nozomu Hamada 
 

ANALYSIS OF THE INFLUENCE OF LUNG FUNCTION DECLINE ON BRAIN FUNCTION 
USING BRAIN HEALTHCARE QUOTIENT ............................................................................................................. 5353

Hideto Watanabe, Koichi Fukunaga, Toshiharu Ikaga, Yasue Mitsukura 
 

CONTROL USING HIGH-CARRIER FREQUENCY PWM IN FUNCTIONAL ELECTRICAL 
STIMULATION .............................................................................................................................................................. 5358

Tomoya Kitamura, Yuu Hasegawa, Sho Sakaino, Toshiaki Tsuji 
 

DESIGN AND TEST OF A HEADSET ACTIVATION PLATFORM CONTROLLED BY EYE 
GAZE TRACKING ......................................................................................................................................................... 5364

Eoin Lambe, Paul Cuffe 
 

DEVELOPMENT OF NONMECHANICAL ZOOM LENS SYSTEM USING LIQUID CRYSTAL ..................... 5370
Haruka Hirai, Sota Shimizu, Takumi Saito, Hokuto Kurihara 

 

ELUCIDATING EFFECTS OF SHORT WAVELENGTH LIGHT ON THE BODY USING 
BIOLOGICAL SIGNALS............................................................................................................................................... 5376

Ryohei Miyazawa, Kasumi Sasai, Masahiko Ayaki, Yasue Mitsukura 
 

ENHANCEMENT OF GROSS-MOTOR ACTION RECOGNITION FOR CHILDREN BY CNN 
WITH OPENPOSE ......................................................................................................................................................... 5382

Satoshi Suzuki, Yukie Amemiya, Maiko Sato 
 

ESTIMATION OF POSTURE AND POSITION BASED ON GEOMETRIC CALCULATION 
USING IMUS ................................................................................................................................................................... 5388

Yumiko Murata, Toshiyuki Murakami 
 

INCLUDING A MUSCULOSKELETAL MODEL IN THE CONTROL LOOP OF AN ASSISTIVE 
ROBOT FOR THE DESIGN OF OPTIMAL TARGET FORCES ............................................................................. 5394

Andrea Zignoli, Francesco Biral, Kouta Yokoyama, Tomoyuki Shimono 
 

INTEGRATED POSITION AND FORCE SENSING FOR OPTICAL ARTIFICIAL SKIN USING 
MACHINE LEARNING METHODS ............................................................................................................................ 5401

Tiziana Borg, Shelley Cardona Mills, Jeremy Scerri, Clive Seguna, Kris Scicluna 
 

MOTION SUPPORT FOR TREMOR SUPPRESSION BY FREQUENCY RESOLVED 
IMPEDANCE CONTROL.............................................................................................................................................. 5407

Tomoe Kunii, Toshiyuki Murakami 
 

RELIABLE AND ACCURATE PATTERN SEARCH BY COMBINATION OF ABSENT COLOR 
INDEXING WITH CORRELATION FILTER ............................................................................................................ 5413

Ying Tian, Shun'Ichi Kaneko, So Sasatani, Masaya Itoh, Ming Fang 
 

SIDE-SLIP ANGLE ESTIMATION USING ONE-CASTER STEERING MOMENT OF THE 
SWEEPING ROBOT FOR CURLING ......................................................................................................................... 5419

Junghyun Choi, Younghun Chung, Kanghyun Nam, Sehoon Oh 
 

TEAMWORK ASSISTANCE BASED ON CONCERN FOR OTHERS.................................................................... 5425
Genki Sasaki, Hiroshi Igarashi 

 

A CARBON NANOTUBE BASED IONIZATION SENSOR ARRAY TO GAS MIXTURE ................................... 5433
Yong Zhang 

 

ANALYSIS OF DUST DEPOSITION ON PV ARRAYS BY CFD SIMULATION .................................................. 5439
Wu Zuyu, Li Wei, Sokol Kuka, Mohammed Alkahtani 

 

ANALYSIS OF RAIL POTENTIAL WITH THE INFLUENCE OF MULTI-NODE POWER 
DISTRIBUTION IN URBAN RAIL POWER SUPPLY SYSTEM ............................................................................. 5444

Jing Tian, Yuqi Wang, Guifu Du, Mingdi Fan, Jinqiang Hu, Jianqiang Hu 
 

SIMULATION STUDY OF THE EFFECTS OF SYNCHRONOUS GENERATOR PARAMETER 
DEVIATIONS ON THE PERFORMANCE OF A DFIM-SPS.................................................................................... 5450

Kai Ni, Wei Li, Yihua Hu, Mohammed Alkahtani 
 

UBIQUITOUS POWER INTERNET OF THINGS TECHNOLOGY FOR EQUIPMENT 
MONITORING................................................................................................................................................................ 5456

Deyang Yin, Fei Mei, Weiguo He, Jianyong Zheng 
 

A COMPACT HARDWARE IMPLEMENTATION FOR THE SCA-RESISTANT PRESENT 
CIPHER ........................................................................................................................................................................... 5463

Xiao Yu, Ning Wu, Fang Zhou, Jinbao Zhang, Xinggan Zhang 
 

ANNOTATION RULES FOR XML SCHEMAS WITH GROUPED SEMANTIC ANNOTATIONS .................... 5469
Rogerio Campos-Rebelo, Filipe Moutinho, Luís Paiva, Pedro Maló 

 



DYNAMIC TIMING BASED SMART TRAFFIC MANAGEMENT SYSTEM FOR URBAN CITIES ................ 5475
Radwa Ahmed Ossman, Motaz Amer 

 

GENERIC AUTONOMIC MANAGEMENT AS A SERVICE IN A SOA-BASED FRAMEWORK 
FOR INDUSTRY 4.0 ....................................................................................................................................................... 5480

Silia Maksuti, Markus Tauber, Jerker Delsing 
 

IMPLEMENTING OPC-UA SERVICES FOR INDUSTRIAL CYBER-PHYSICAL SYSTEMS IN 
SERVICE-ORIENTED ARCHITECTURE.................................................................................................................. 5486

An Ngoc Lam, Øystein Haugen 
 

IMPROVING AND MODELING THE PERFORMANCE OF A PUBLISH-SUBSCRIBE MESSAGE 
BROKER.......................................................................................................................................................................... 5493

Rafael Rocha, Cláudio Maia, Luis Ferreira, Pal Varga 
 

IOT ENERGY RETROFIT AND THE CONNECTION OF LEGACY MACHINES INSIDE THE 
INDUSTRY 4.0 CONCEPT ............................................................................................................................................ 5499

Fábio Lima, Alexandre Augusto Massote, Rodrigo Filev Maia 
 

NOVAAS: A REFERENCE IMPLEMENTATION OF INDUSTRIE4.0 ASSET ADMINISTRATION 
SHELL WITH BEST-OF-BREED PRACTICES FROM IT ENGINEERING ......................................................... 5505

Giovanni Di Orio, Pedro Maló, José Barata 
 

PLC 4.0: A CONTROL SYSTEM FOR INDUSTRY 4.0 ............................................................................................. 5513
Mahyar Azarmipour, Haitham Elfaham, Caspar Gries, Ulrich Epple 

 

REENGINEERING THE LIFECYCLE OF ARROWHEAD APPLICATIONS: FROM 
SKELETONS TO THE CLIENT LIBRARY................................................................................................................ 5519

Thomas Pedersen, Michele Albano, Brian Nielsen 
 

A STUDY ON THE OPTIMAL BASE STATION PLACEMENT FOR CONNECTED SMART 
FACTORIES .................................................................................................................................................................... 5527

Reza Abrishambaf, Mert Bal 
 

LOW-COST INDUSTRIAL MONITORING PLATFORM FOR ENERGY EFFICIENCY AND 
OPTIMIZED PLANT PRODUCTIVITY...................................................................................................................... 5532

Aniruddh Marellapudi, Shreyas Kulkarni, Szilard Liptak, Sathish Jayaraman, Deepak Divan 
 

PROPOSAL OF A SUSTAINABLE E-BIKE SHARING INFRASTRUCTURE BASED ON THE 
IEEE 1451 STANDARD.................................................................................................................................................. 5538

Rita Pinto, Antonio Espirito-Santo, Vincenzo Paciello 
 

SMART SENSING OF SYSTEMS THERMAL BEHAVIOR USING LOW COST INFRARED 
CAMERAS ....................................................................................................................................................................... 5544

Gustavo Monte, Damian Marasco, Lucas Solorzano, Javier Vallejos, Ruben Bufanio 
 

WATER PH MONITORING WITH A SMART SENSOR POWERED BY A THERMOELECTRIC 
GENERATOR WITH A PHASE-CHANGE MATERIAL .......................................................................................... 5550

António Espírito-Santo, Sofia Ambrósio, Pedro Serra, Rita Pinto 
 

A METHOD OF IMAGE CLASSI�CATION BY USING MULTIDIMENSIONAL SCALING............................ 5559
Wilmar Hernandez, Alfredo Mendez, Francisco Ballesteros, Vicente Gonzalez-Posada, Jose Luis Jimenez, Vera 
Tyrsa, Mykhailo Ivanov, Angel Antonio Ruiz-Pico, Ivan Menes-Camejo, Pablo Alejandro Quezada-Sarmiento 

 

A REGION-BASED FUSION SCHEME FOR HUMAN DETECTION IN AUTONOMOUS 
NAVIGATION APPLICATIONS .................................................................................................................................. 5566

Panagiotis Barmpoutis, Tania Stathaki, Maria Irene Gonzalez 
 

ACCURACY IMPROVEMENT BY ARTIFICIAL NEURAL NETWORKS IN TECHNICAL 
VISION SYSTEM............................................................................................................................................................ 5572

Gabriel Trujillo-Hernández, Julio C. Rodríguez-Quiñonez, Luis R. Ramírez-Hernández, Moises J. Castro-Toscano, 
Daniel Hernández-Balbuena, Wendy Flores-Fuentes, Oleg Sergiyenko, Lars Lindner, Paolo Mercorelli 

 

AN AUTOMATIC DETECTION AND SORTING SYSTEM FOR VALVE CORE BASED ON 
MACHINE VISION ........................................................................................................................................................ 5578

Mingyu Gao, Zhiping Zhan, Yuxiang Yang, Zouchao Deng, Jiye Huang, Zhekang Dong 
 

AN MHD STIRRER 2D VELOCITY PROFILE MEASUREMENT VALIDATION THROUGH A 
MACHINE VISION SYSTEM ....................................................................................................................................... 5584

Wendy Flores-Fuentes, Monica Valenzuela-Delgado, Felix F. Gonzalez-Navarro, Danilo Cáceres-Hernández, 
Oleg Sergiyenko, Julio C. Rodríguez-Quiñonez, Moises Rivas-Lopez, Miguel E. Bravo-Zanoguera, Daniel 
Hernandez-Balbuena 

 

AUTONOMOUS NAVIGATION IN UNKNOWN ENVIRONMENTS USING ROBUST SLAM .......................... 5590
Salvador Ortiz, Wen Yu, Xiaoou Li 

 

CONSISTENT KALMAN FILTER FOR DISTRIBUTED TARGET TRACKING WITH POLAR 
MEASUREMENTS ......................................................................................................................................................... 5596

Yunha Lee, Won-Sang Ra, Ui-Suk Suh, Ick-Ho Whang 
 



DATA-DRIVEN BODY-MACHINE INTERFACE FOR DRONE INTUITIVE CONTROL 
THROUGH VOICE AND GESTURES......................................................................................................................... 5602

Alexander Menshchikov, Dmitrii Ermilov, Igor Dranitsky, Leonid Kupchenko, Maxim Panov, Maxim Fedorov, 
Andrey Somov 

 

EVALUATING THE RGB CAMERA IMAGE RESOLUTION VARIATION IMPACT ON THE 
PERFORMANCE OF AN AGV POSITION CONTROL SYSTEM .......................................................................... 5610

Wallace Pereira Neves Dos Reis, Diogo Puppim De Oliveira, Orides Morandin Junior 
 

FACE TRACKING WITH A PROBABILISTIC VIOLA AND JONES FACE DETECTOR ................................. 5616
Frank Sanabria-Macias, Javier Noa-Turnes, Marta Marron-Romera, Javier Macias-Guarasa, Daniel Pizarro, 
Enrique J. Marañón Reyes 

 

GRASPING POSITION DETECTION USING TEMPLATE MATCHING AND DIFFERENTIAL 
EVOLUTION FOR BULK BOLTS ............................................................................................................................... 5622

Hanana Furukawa, Junya Sato, Takayoshi Yamada, Kazuaki Ito, Shinichi Ito 
 

HIGH ACCURACY CONVEYOR-BASED OBJECT COUNTING ALGORITHM ................................................ 5628
Rangsarit Vanijjirattikhan, Sirichai Nithi-Uthai, Kittipong Ekkachai, Palat Tittinutchanon, Praiwan Tohdam 

 

IMAGE COMPRESSION BASED ON PERIODIC PRINCIPAL COMPONENTS................................................. 5634
Wilmar Hernandez, Alfredo Mendez, Pablo Alejandro Quezada-Sarmiento, Luis Alberto Jumbo-Flores, Paolo 
Mercorelli, Vera Tyrsa, Patricia Acosta-Vargas, Ivan Menes Camejo, Jose Rigoberto Munoz Cagua, Willam 
Bladimir Cevallos Cevallos 

 

VISION-BASED AIRCRAFT POSE ESTIMATION FOR UAVS AUTONOMOUS INSPECTION 
WITHOUT FIDUCIAL MARKERS ............................................................................................................................. 5642

Dario Cazzato, Miguel A. Olivares-Mendez, Jose Luis Sanchez-Lopez, Holger Voos 
 

A COMPARISON BETWEEN MOVING MAGNET AND MOVING COIL ACTUATORS FOR 
VACUUM INTERRUPTERS ......................................................................................................................................... 5651

Boyuan Yin, Xiaoze Pei, Xianwu Zeng, Fred Eastham 
 

COMPARISONS OF MVAC AND MVDC SYSTEMS IN DYNAMIC OPERATION, FAULT 
PROTECTION AND POST-FAULT RESTORATION............................................................................................... 5657

Gen Li, Lu Zhang, Tibin Joseph, Jun Liang, Gangui Yan 
 

FLEXIBLE AC/DC-LINKS IN MV GRID - STABILITY AND ROBUSTNESS IN EXPERIMENTAL 
VALIDATION ................................................................................................................................................................. 5663

Tiago Elias Castelo De Oliveira, Frank Van Overbeeke, Vladimir Cuk, Erik De Jong 
 

INTERLINKED SOLID-STATE MVDC CIRCUIT BREAKER WITH CURRENT REGULATION 
CAPABILITY .................................................................................................................................................................. 5668

Sheng Wang, Wenlong Ming, Jun Liang 
 

OPERATING MODES ANALYSIS AND CONTROL STRATEGY OF SINGLE-STAGE 
ISOLATED MODULAR MULTILEVEL CONVERTER (I-MMC) FOR MEDIUM VOLTAGE 
AC/DC GRID ................................................................................................................................................................... 5674

Dehao Kong, Chuang Liu, Hong Ying, Zhongchen Pei, Jinming Li, Haoran Zhang 
 

STATE OF THE ART OF RESEARCHES AND APPLICATIONS OF MVDC DISTRIBUTION 
SYSTEMS IN POWER GRID ........................................................................................................................................ 5680

Weiwei Li, Yan Li, Songtao Yu, Weitian Liu, Jianfu Chen, Yao Liu, Shukai Xu 
 

THE RESONANT MODULAR MULTILEVEL DC CONVERTERS FOR HIGH STEP-RATIO AND 
LOW STEP-RATIO INTERCONNECTION IN MVDC DISTRIBUTION NETWORK......................................... 5686

Xin Xiang, Xiaotian Zhang, Yue Zhu, Geraint Chaffey, Yunjie Gu, Timothy Green 
 

VOLTAGE SOURCE CONVERTER CONTROL UNDER DISTORTED GRID VOLTAGE FOR 
HYBRID AC-DC DISTRIBUTION LINKS .................................................................................................................. 5694

Yang Wu, Aditya Shekhar, Thiago Soeiro, Pavol Bauer 
 

A PARALLEL CONNECTED UNFOLDING BRIDGE (PCUB) MULTILEVEL CONVERTER FOR 
HVDC APPLICATIONS ................................................................................................................................................ 5703

Zain Hassan, Alessandro Costabeber, Francesco Tardelli, Alan Watson, Jon Clare 
 

A THREE-PORT INPUT-SERIES AND OUTPUT-PARALLEL DC-DC CONVERTER WITH 
DISTRIBUTED CONTROL FOR MEDIUM-VOLTAGE DC DISTRIBUTION SYSTEM .................................... 5709

Kefan Yu, Zuoyu Wei, Yating Gou, Jiarui Zhang, Fang Zhuo 
 

A UNIQUE FIVE-LEVEL CONVERTER TOPOLOGY COMPRISING HIGH-FREQUENCY, 
LOW-FREQUENCY, AND LINE-FREQUENCY SWITCHING SEMICONDUCTOR POWER 
DEVICES WITHOUT FLYING-CAPACITORS AND CLAMPING-DIODES ........................................................ 5715

Vahid Dargahi, Keith Corzine, Arash Khoshkbar Sadigh 
 

A ZETA-CSC CONVERTER COMBINATION FOR SINGLE-INPUT AND BIPOLAR OUTPUT ..................... 5721
Salvador P. Litrán, Eladio Durán, M. Bella Ferrera, Jorge Semião, Rafael S. Barroso 

 

CAPACITOR VOLTAGE BALANCING MODULATION APPROACH FOR 5-LEVEL DCC IN 
INVERTER APPLICATION ......................................................................................................................................... 5727

Juan Diego Nieto Cardona, Pablo Montero-Robina, Fabio Gómez-Estern Aguilar 
 



COMMON MODE CURRENT MINIMIZATION OF CAPACITOR-COUPLED DUAL-ACTIVE-
BRIDGE FOR SIPO MVDC-LVDC DISTRIBUTION CONVERTER...................................................................... 5733

Jin-Su Hong, Jung-Ik Ha 
 

COMPARISON OF MODULATION METHODS TO REDUCE THE CIRCULATING CURRENT 
IN PARALLELED NPC-CONVERTERS WITH COMMON DC-LINK .................................................................. 5739

Anatolii Tcai, Sante Pugliese, Marco Liserre 
 

COST-EFFECTIVE DESIGN OF MAGNETICALLY COUPLED POWER TRANSFER SYSTEM 
WITH STANDBY MODE............................................................................................................................................... 5746

Moon-Young Kim, Jeong-Il Kang, Jonghee Han 
 

MAXIMIZING POWER: SERIALIZATION OF MEDIUM VOLTAGE IGBTS FOR A 3-LEVEL 
NPC 6.6KV/10MW CONVERTER ................................................................................................................................ 5752

Iraitz Legarra, Alain Sanchez-Ruiz, Iñigo Atutxa, Ivan Echeverria, Jon Xabier Balenciaga, Joseba Goienola 
 

MODEL PREDICTIVE CONTROL OF A REGENERATIVE FLYING CAPACITOR 
CONVERTER WITH REDUCED SWITCH COUNT ................................................................................................ 5758

Margarita Norambuena, Samir Kouro, Jose Rodriguez 
 

OPTIMAL MODULATION METHOD FOR DC-LINK CONTROL IN CASCADED H-BRIDGE 
MULTILEVEL CONVERTERS.................................................................................................................................... 5763

Luis Galván, Eduardo Galván, Juan M. Carrasco 
 

SUPPLY GRID SYNCHRONIZATION AND OPERATION OF A FILTERLESS CASCADED H-
BRIDGE BASED GRID EMULATOR.......................................................................................................................... 5769

Nicolai Hildebrandt, Drazen Dujic 
 

DESIGN METHODOLOGY OF A DC NANOGRID INCORPORATING THE V2G 
TECHNOLOGY .............................................................................................................................................................. 5777

Ioannis Skouros, Athanasios Karlis 
 

ECONOMIC ANALYSIS OF ISLANDED MICROGRID CONSIDERING SEASONAL 
VARIATION OF LOAD GROWTH UP TO PLANNING PERIOD .......................................................................... 5783

Hemanth Chaduvula, Das Debapriya 
 

FAULT PROTECTION SCHEME FOR DC NANOGRIDS BASED ON THE COORDINATION OF 
FAULT-INSENSITIVE POWER ELECTRONIC INTERFACES AND CONTACTORS ...................................... 5789

Saroosh Saeed, Luiz A. C. Lopes 
 

MICROGRID TRANSACTIVE ENERGY SYSTEMS: A PERSPECTIVE ON DESIGN, 
TECHNOLOGIES, AND ENERGY MARKETS ......................................................................................................... 5795

Muhammad Fahad Zia, Elhoussin Elbouchikhi, Mohamed Benbouzid, Josep M. Guerrero 
 

MODEL PREDICTIVE CONTROL-BASED THERMAL COMFORT AND ENERGY 
OPTIMIZATION ............................................................................................................................................................ 5801

Abhinandana Boodi, Karim Beddiar, Yassine Amirat, Mohamed Benbouzid 
 

NOVEL CONFIGURATION OF A THREE-PHASE INDUCTION GENERATOR FOR SINGLE-
PHASE LOAD: SIMULATIONS AND EXPERIMENTATIONS .............................................................................. 5807

Bunthern Kim, Maria David, Pascal Maussion 
 

OPTIMAL POWER FLOW BASED ARCHITECTURE DESIGN FOR ELECTRICAL POWER 
SYSTEM IN MORE-ELECTRIC AIRCRAFT ............................................................................................................ 5814

Xin Wang, Jason Atkin, Serhiy Bozhko, Christopher Hill 
 

OPTIMAL SITING AND SIZING OF BATTERIES IN RADIAL AUTONOMOUS MICROGRIDS 
CONSIDERING CONGESTION................................................................................................................................... 5820

Kashinath Hesaroor, Debapriya Das 
 

POWER SUPPLY ARCHITECTURES FOR DRONES - A REVIEW ...................................................................... 5826
Mohamed Nadir Boukoberine, Zhibin Zhou, Mohamed Benbouzid 

 

ANALYSIS AND DESIGN AUTOMATION OF CYBER-PHYSICAL SYSTEM WITH HIPPO AND 
IOPT-TOOLS .................................................................................................................................................................. 5843

Remigiusz Wisniewski, Grzegorz Bazydlo, Luís Gomes, Anikó Costa, Marcin Wojnakowski 
 

CREATION OF DIGITAL TWINS BY COMBINING FUZZY RULES WITH ARTIFICIAL 
NEURAL NETWORKS .................................................................................................................................................. 5849

Matthias Lermer, Christoph Reich 
 

DATA-DRIVEN STOCHASTIC ANOMALY DETECTION ON SMART-GRID 
COMMUNICATIONS USING MIXTURE POISSON DISTRIBUTIONS ................................................................ 5855

Daniel Marino, Chathurika Wikramasinghe, Craig Rieger, Milos Manic 
 

GPGPU APPLIED TO SUPPORT THE CONSTRUCTION OF THE STATE-SPACE GRAPHS OF 
IOPT PETRI NET MODELS ......................................................................................................................................... 5862

Carolina Lagartinho-Oliveira, Filipe Moutinho, Luís Gomes 
 

MODEL BASED SIMULATION FOR A SMARTCITY PROJECT BASED ON LORA........................................ 5868
Rui Mesquita, Rogerio Campos-Rebelo, João Paulo Barros 

 



MODEL VERIFICATION AND EXHAUSTIVE TESTING FOR WHITELIST FUNCTION OF 
INDUSTRIAL CONTROL SYSTEM ............................................................................................................................ 5874

Shintaro Fujita, Kenji Sawada, Seiichi Shin, Shu Hosokawa 
 

SPECIFICATION OF CYBER-PHYSICAL SYSTEMS WITH THE APPLICATION OF 
INTERPRETED NETS ................................................................................................................................................... 5887

Iwona Grobelna, Remigiusz Wisniewski, Marcin Wojnakowski 
 

WEB-BASED EDITOR FOR SIGNAL INTERPRETATION MODELS .................................................................. 5892
Daniel Gomes, Rogerio Campos-Rebelo, Filipe Moutinho 

 

A MULTI-STAGE ENERGY MANAGEMENT SYSTEM FOR MULTI-SOURCE HYBRID 
ELECTRIC VEHICLES ................................................................................................................................................. 5901

Alessandro Serpi, Mario Porru 
 

A REVIEW OF MANAGEMENT ARCHITECTURES AND BALANCING STRATEGIES IN 
SMART BATTERIES ..................................................................................................................................................... 5909

Xinrong Huang, Xin Sui, Daniel-Ioan Stroe, Remus Teodorescu 
 

CHARGE ANALYSIS FOR LI-ION BATTERY PACK STATE OF HEALTH ESTIMATION FOR 
ELECTRIC AND HYBRID VEHICLES....................................................................................................................... 5915

Kodjo Senou Rodolphe Mawonou, Akram Eddahech, Didier Dumur, Emmanuel Godoy, Dominique Beauvois 
 

COMPARATIVE ANALYSIS OF RECONFIGURATION ASSISTED MANAGEMENT OF 
BATTERY STORAGE SYSTEMS ................................................................................................................................ 5921

Mohammad Ashifur Rahman, Klaas De Craemer, Jeroen Büscher, Johan Driesen, Peter Coenen, Carlo Mol 
 

CURRENT CONTROL OF INTERLEAVED DC-DC CONVERTER CONSIDERING A CURRENT 
DEPENDENT INDUCTANCE....................................................................................................................................... 5927

Mario Lopez, Marcelo Perez, Samir Kouro, Christian Rojas 
 

MULTI-PORT SYSTEM FOR BRAKING ENERGY RECOVERY IN DIESEL-ELECTRIC 
LOCOMOTIVES - FOCUS ON THE MULTI-INTERPHASE TRANSFORMER DESIGN .................................. 5933

Sergio Luis Brockveld Junior, Caio Guilherme Da Silva Moraes, Pedro Pivatto Cavilha, Antonio Luiz Schalata 
Pacheco, Marcelo Lobo Heldwein, Gierri Waltrich 

 

AGENT-BASED VOLTAGE REGULATION SCHEME FOR ACTIVE DISTRIBUTED 
NETWORKS WITH DISTRIBUTED QUANTIZED COMMUNICATION ............................................................. 5941

Jingang Lai 
 

DESCENDING-CLOCK REVERSE AUCTION FOR ELECTRICITY MARKETS CONSIDERING 
POWER FLOW CONSTRAINTS ................................................................................................................................. 5947

Sebastian Lange, Jack Bryant, Peter Sokolowski, Xinghuo Yu 
 

DISTRIBUTED COOPERATIVE CONTROL FOR FREQUENCY SYNCHRONIZATION AND 
ECONOMIC DISPATCH IN MICROGRIDS WITH BATTERY ENERGY STORAGE SYSTEMS .................... 5953

Chang Yu, Hong Zhou, Shi Chen, Zhen Zeng 
 

DISTRIBUTED ROBUST POWER FLOW CONTROL FOR PHOTOVOLTAIC GENERATORS 
OVER LV MICROGIRDS WITH LIMITED COMMUNICATION BANDWIDTH ............................................... 5959

Jingang Lai 
 

FREQUENCY STABILITY OF ACTIVE DISTRIBUTION NETWORKS WITH LARGE-SCALE 
DESUS .............................................................................................................................................................................. 5965

Shi Chen, Hong Zhou, Chang Yu, Wenshan Hu, Qijun Deng, Dongguo Zhou 
 

VULNERABILITY ANALYSIS OF SMART GRID UNDER COMMUNITY ATTACK STYLE.......................... 5971
Huan Pan, Honghui Lian, Chunning Na 

 

A DATA BASED DIAGNOSTIC METHOD FOR CURRENT SENSOR FAULT IN PERMANENT 
MAGNET SYNCHRONOUS MOTORS (PMSM) ....................................................................................................... 5979

Tunan Shen, Yuping Chen, Christian Thulfaut, Hans-Christian Reuss 
 

A SECONDARY CLASSIFICATION FAULT DIAGNOSIS STRATEGY BASED ON PCA-SVM 
FOR CASCADED PHOTOVOLTAIC GRID-CONNECTED INVERTER .............................................................. 5986

Wenyi Yuan, Tianzhen Wang, Demba Diallo 
 

DIAGNOSTICS OF STATOR WINDING FAILURES IN WIND TURBINE PITCH MOTORS 
USING VOLD-KALMAN FILTER ............................................................................................................................... 5992

Surya Teja Kandukuri, Van Khang Huynh, Kjell G. Robbersmyr 
 

EDGE PERMUTATION ENTROPY: AN IMPROVED ENTROPY MEASURE FOR TIME-SERIES 
ANALYSIS ....................................................................................................................................................................... 5998

Zhiqiang Huo, Yu Zhang, Lei Shu, Xiaowen Liao 
 

GAUSSIAN PROCESS REGRESSION REMAINING USEFUL LIFETIME PREDICTION OF 
THERMALLY AGED POWER IGBTS........................................................................................................................ 6004

Adla Ismail, Lotfi Saidi, Mounir Sayadi, Mohamed Benbouzid 
 

INDUCTION MACHINES BEARING FAILURES DETECTION AND DIAGNOSIS USING 
VARIABLE NEIGHBORHOOD SEARCH.................................................................................................................. 6010

Charaf Eddine Khamoudj, Fatima Benbouzid-Si Tayeb, Karima Benatchba, Mohamed Benbouzid 
 



INTRODUCTION OF THE ZERO-SEQUENCE STRAY FLUX AS A RELIABLE DIAGNOSTIC 
METHOD OF ROTOR ELECTRICAL FAULTS IN INDUCTION MOTORS ....................................................... 6016

Konstantinos N. Gyftakis, Panagiotis A. Panagiotou, Enrico Palomeno, Sang Bin Lee 
 

ON-LINE MODEL-BASED SHORT CIRCUIT DIAGNOSIS OF LITHIUM-ION BATTERIES FOR 
ELECTRIC VEHICLE APPLICATION ...................................................................................................................... 6022

Jianwen Meng, Moussa Boukhnifer, Demba Diallo 
 

VARIATIONAL MODE DECOMPOSITION-BASED NOTCH FILTER FOR BEARING FAULT 
DETECTION ................................................................................................................................................................... 6028

Yassine Amirat, Elhoussin Elbouchikhi, Zhibin Zhou, Mohamed Benbouzid, Gilles Feld 
 

A NOVEL CONTROL STRATEGY FOR MODULAR MULTILEVEL CONVERTER WITH 
INTEGRATED SUPERCAPACITOR ENERGY STORAGE SYSTEM ................................................................... 6037

Guodong Zhao, Ke Shen, Guangzhao Luo, Dan Zhao 
 

A NOVEL HARDWARE PROTECTION SCHEME FOR A MODULAR MULTILEVEL 
CONVERTER HALF-BRIDGE SUBMODULE .......................................................................................................... 6043

Mohamed Tanta, Jose Cunha, Vítor Monteiro, Antonio Pina Martins, Adriano Silva Carvalho, João Luiz Afonso 
 

A NOVEL MODULAR MULTILEVEL CONVERTER FOR MEDIUM VOLTAGE VARIABLE 
SPEED INDUCTION MOTOR DRIVES ...................................................................................................................... 6049

Shuvam Chakraborty, Suman Maiti 
 

A NOVEL MODULATION METHOD FOR THE MMC APPLIED TO MEDIUM VOLTAGE 
DISTRIBUTION GRIDS ................................................................................................................................................ 6055

Mao Ji, Yi Wang, Can Hu 
 

A NOVEL PHASE-SHIFTED CARRIER PWM AND VOLTAGE BALANCING CONTROL 
SCHEME FOR ENHANCING DYNAMIC PERFORMANCE OF MODULAR MULTILEVEL 
CONVERTER.................................................................................................................................................................. 6060

Minh-Hoang Nguyen, Sangshin Kwak 
 

ALGORITHM FOR IMPROVING POWER BALANCE FOR CASCADED H-BRIDGE 
MULTILEVEL UNDER STAIRCASE MODULATION FOR LINEAR LOADS .................................................... 6066

Luccas Matiuzzi Kunzler, Luiz A. C. Lopes 
 

AN ISOLATED DC-DC MMC FOR HVDC TAPPING .............................................................................................. 6072
Nibedita Parida, Anandarup Das 

 

ANALYSIS OF LOAD IMBALANCE DEGREE USING ONE-DIMENSIONAL ALGORITHMS 
FOR CASCADED RECTIFIER BASED ON THE MODIFIED T-TYPE FIVE-LEVEL TOPOLOGY ................ 6078

Zhiyue Liu, Lei Li 
 

CAPACITOR VOLTAGE RIPPLES REDUCTION OF FULL-BRIDGE MMC WITH 
CIRCULATING CURRENT INJECTION UNDER SINGLE-LINE-TO-GROUND FAULT 
CONDITIONS ................................................................................................................................................................. 6084

Cong Zhao, Fanqiang Gao, Zixin Li, Ping Wang, Yaohua Li 
 

CLOSED LOOP ENERGY BALANCING CONTROL OF MODULAR MULTILEVEL 
CONVERTERS UNDER CAPACITOR DEGRADATION ........................................................................................ 6090

Deepak Ronanki, Apoorva Kelkar, Sheldon Williamson 
 

COMPARATIVE STUDY OF 2-DTC TECHNIQUES FOR A 3 LEVEL NPC INVERTER FED 
IPMSM DRIVE................................................................................................................................................................ 6096

Toshi Sharma, Avik Bhattacharya 
 

CONTROL STRATEGIES FOR LOSS OPTIMIZATION IN MODULAR MULTILEVEL 
CONVERTER.................................................................................................................................................................. 6102

Luis Camurca, Leonardo Falco, Giovanni Monopoli, Marco Liserre, Vito Monopoli, Frederik Hahn 
 

CURRENT CONTROL OF MODULAR MULTILEVEL CONVERTERS USING A DAISY-
CHAINED DISTRIBUTED CONTROL SYSTEM WITH COMMUNICATION PATH 
REDUNDANCY............................................................................................................................................................... 6108

Yushi Koyama, Takanori Isobe 
 

DIFFERENT PARALLEL CONNECTIONS GENERATED BY THE MODULAR MULTILEVEL 
SERIES/PARALLEL CONVERTER: AN OVERVIEW............................................................................................. 6114

Hans Bahamonde, Sebastian Rivera, Zhongxi Li, Stefan Goetz, Angel Peterchev, Ricardo Lizana 
 

DYNAMIC DC-LINK VOLTAGE CONTROL OF BACK TO BACK MODULAR MULTILEVEL 
CONVERTER FOR DRIVE APPLICATIONS. ........................................................................................................... 6120

Jonathan Lillo, Felix Rojas, Diego Verdugo, Matias Diaz, Javier Pereda, Gustavo Gatica, Mauricio Espinoza 
 

MIXED TECHNOLOGY MODULAR MULTILEVEL CONVERTER CELL - A 
COST/EFFICIENCY ANALYSIS ................................................................................................................................. 6127

Luis Camurca, Marco Liserre 
 

OPERATION OF MMC BASED UNIPOLAR HVDC UNDER SUB MODULE FAILURE ................................... 6133
Richa A, Abdul . R Beig, Apparao Dekka, Jayashree R 

 



A MODEL-FREE APPROACH FOR PREDICTIVE DIRECT POWER CONTROL OF GRID-
CONNECTED CONVERTERS ..................................................................................................................................... 6141

Mohammad Khalilzadeh, Sadegh Vaez-Zadeh, Alireza Jabbarnejad 
 

HARMONIC MODEL AND PROPAGATION IN POWER SYSTEM: A REVIEW ............................................... 6147
Yan Li, Wei Wang, Bo Yuwen, Sanmin Wei, Weifeng Su, Zhigang Lu 

 

ON INVESTIGATING EMC FILTER SOLUTIONS IN SOFT OPEN POINTS UNDER LARGE 
UNBALANCED CURRENT .......................................................................................................................................... 6152

Weichi Zhang, Mohamed Dahidah, Graeme Thompson, Volker Pickert, Mohammed Elgendy 
 

OPTIMIZATION OF ACTIVE AND REACTIVE POWER DISPATCH AMONG MULTI-
PARALLELED GRID-CONNECTED INVERTERS CONSIDERING LOW-FREQUENCY 
STABILITY ..................................................................................................................................................................... 6158

Weihua Zhou, Yanbo Wang, Dong Liu, Zhe Chen 
 

POWER QUALITY IMPROVEMENT USING VIRTUAL-FLUX COMBINED CONTROL OF 
GRID-CONNECTED CONVERTERS UNDER BALANCED AND UNBALANCED GRID 
OPERATION ................................................................................................................................................................... 6166

Alireza Jabbarnejad, Sadegh Vaez-Zadeh 
 

REACTIVE POWER BOUNDARIES FOR A MV STATCOM WITH HARMONIC ACTIVE 
FILTER CAPABILITY .................................................................................................................................................. 6172

Markel Zubiaga, Alain Sanchez-Ruiz, Eneko Olea, Jon Xabier Balenciaga, Danel Madariaga, Joseba Arza 
 

A NEW MODEL FOR SIX-PHASE INDUCTION GENERATOR ............................................................................ 6181
Tri Nurwati, Sebastien Carriere, Franck Betin, Gerard André Capolino 

 

ANALYTIC CALCULATION OF SPACE VECTOR MODULATION HARMONIC CONTENT 
FOR MULTIPHASE INVERTERS WITH SINGLE FREQUENCY OUTPUT ....................................................... 6187

Matthias Ippisch, Dieter Gerling 
 

COMPARATIVE STUDY OF TIME DELAY ESTIMATION BASED OPTIMAL 1ST AND 2ND 
ORDER SLIDING MODE FOR CURRENT REGULATION OF SIX-PHASE INDUCTION 
MACHINES ..................................................................................................................................................................... 6194

Yassine Kali, Jorge Rodas, Maarouf Saad, Raul Gregor, Jesus Doval-Gandoy, Khalid Benjelloun 
 

CONTROL OF SIX-PHASE VOLTAGE SOURCE CONVERTERS USING DYNAMIC VOLTAGE 
VECTORS........................................................................................................................................................................ 6200

Juan Jose Aciego Gallardo, Ignacio Gonzalez Prieto, Mario Javier Duran Martinez 
 

DEMAGNETIZATION ANALYSIS OF AN OPEN-END WINDINGS 5-PHASE PMSM UNDER 
TRANSISTOR SHORTCIRCUIT FAULT ................................................................................................................... 6206

Tiago José Dos Santos Moraes, Eric Semail, Ngac Ky Nguyen 
 

FAULT-TOLERANT MULTIPHASE INDUCTION MOTOR DRIVE BASED ON 
FEEDFORWARD VOLTAGE COMPENSATION ..................................................................................................... 6212

Hang Seng Che, Mahdi Tousizadeh, Mario Javier Duran, Wan Noraishah Wan Abdul Munim, Nasrudin Abd 
Rahim 

 

IMPACT OF WINDING PARAMETERS ON TORQUE LEVEL UNDER HARMONIC 
INJECTION IN MULTIPHASE INDUCTION MACHINE ....................................................................................... 6217

Abdelhak Mekahlia, Eric Semail, Franck Scuiller, Hussein Zahr 
 

OPTIMAL THIRD-HARMONIC CURRENT INJECTION FOR AN ASYMMETRICAL NINE-
PHASE PMSM WITH NON-SINUSOIDAL BACK-EMF .......................................................................................... 6223

Andrea Cervone, Marko Slunjski, Emil Levi, Gianluca Brando 
 

PREDICTIVE CURRENT CONTROL OF SIX-PHASE PERMANENT MAGNET SYNCHRONOUS 
MACHINES WITH MODULATED VIRTUAL VECTORS....................................................................................... 6229

Pedro Gonçalves, Sérgio Cruz, André Mendes 
 

DESIGN OF QUARTZ CRYSTAL MICROBALANCE WITH RING ELECTRODE ............................................ 6237
Cheng Ma, Jin Zhu, Yanping Yin, Xiaolong Li 

 

DETECTION OF CYBER ATTACKS ON LEADER-FOLLOWING MULTI-AGENT SYSTEMS...................... 6243
Eman Mousavinejad, Xiaohua Ge, Qing-Long Han, Fuwen Yang, Ljubo Vlacic 

 

DISTRIBUTED SECONDARY CONTROL FOR MICROGRIDS WITH HETEROGENEOUS 
BATTERY ENERGY STORAGE SYSTEMS UNDER SWITCHING COMMUNICATION 
TOPOLOGY .................................................................................................................................................................... 6249

Lei Ding, Dong Yue, Qing-Long Han 
 

ELM BASED ADAPTIVE BACKSTEPPING CONTROL OF HYBRID CONVEYING 
MECHANISM WITH MISMATCHED DISTURBANCES ........................................................................................ 6255

Wei Yuan, Yao Wang, Guoqin Gao 
 

EVENT-TRIGGERED H∞ STATE ESTIMATION FOR DISCRETE-TIME SINGULAR SYSTEMS 
WITH MIXED DELAYS AND SENSOR SATURATION .......................................................................................... 6261

Qiyi Xu, Yijun Zhang, Hui Wang 
 



GRAPHICAL MODELING OF COMMUNICATION ARCHITECTURES IN NETWORK 
CONTROL SYSTEMS WITH TRACEABILITY TO REQUIREMENTS................................................................ 6267

Michael Sollfrank, Emanuel Trunzer, Birgit Vogel-Heuser 
 

IMPULSIVE CONSENSUS OF LEADER-FOLLOWING NONLINEAR MULTI-AGENT SYSTEMS 
UNDER DOS ATTACKS................................................................................................................................................ 6274

Yiting Wang, Wangli He 
 

RELIABLE FILTERING FOR DISCRETE-TIME NONLINEAR SYSTEMS VIA INNOVATION 
CONSTRAINTS .............................................................................................................................................................. 6280

Derui Ding, Qing-Long Han, Zhenwei Cao 
 

RESILIENT H∞ TRIGGERING CONTROL FOR UNCERTAIN DISCRETE-TIME SYSTEM 
AGAINST DOS ATTACKS............................................................................................................................................ 6285

Zihao Cheng, Dong Yue, Songlin Hu, Lei Chen 
 

RESILIENT DISTRIBUTED TARGET TRACKING OVER SENSOR NETWORKS AGAINST 
MISBEHAVED NODES ................................................................................................................................................. 6291

Shunyuan Xiao, Xiaohua Ge, Qing-Long Han, Zhenwei Cao 
 

USING DOWNWARD-LOOKING LIDAR TO DETECT AND TRACK TRAFFIC............................................... 6297
Haiyang Qiu, Sicong Zhu, Hangbin Wu, Hui Wang, Ru Zhang 

 

A LOW COST DEVELOPMENT TOOL FOR EDUCATING ELECTRIC MACHINES....................................... 6305
Roshan Kumar Pappu, Veeranna Kuruva Veeranna, Shinto Anthony, Kumaravel S, Rijil Ramchand 

 

LABORATORY EXPERIMENTS FOR THE EVALUATION OF THE EFFICIENCY OF 
INDUCTION MOTORS OPERATING UNDER DIFFERENT ELECTRICAL AND MECHANICAL 
FAULTS ........................................................................................................................................................................... 6319

Jonathan Herrera-Guachamin, Jose Antonino-Daviu 
 

LEARNING ELECTRICAL AND ELECTRONIC ENGINEERING WITH MULTIDISCIPLINARY 
PROJECTS ...................................................................................................................................................................... 6323

Larisa Dunai Dunai, Ismael Lengua Lengua, Guillermo Peris-Fajarnés, Beatriz Defez García 
 

A NOVEL HYBRID MODELLING APPROACH TOWARDS COMPREHENSIVE DRIVE CYCLE 
ANALYSIS OF SI, SIC, AND GAN BASED ELECTRIC MOTOR DRIVES ........................................................... 6331

Philip Korta, Animesh Kundu, Aiswarya Balamurali, Lakshmi Varaha Iyer, Gerd Schlager, Narayan Kar 
 

COMPARATIVE EVALUATION OF TEMPERATURE REGULATED PULSE AND REFLEX 
CHARGING..................................................................................................................................................................... 6337

Sandhya Lavety, Ritesh Kumar Keshri, Madhuri A. Chaudhari 
 

DESIGN OF SERIES HYBRID ELECTRIC VEHICLE USING ASYNCHRONOUS MACHINE AS 
INTEGRATED STARTED GENERATOR AND TRACTION MOTOR .................................................................. 6343

Prabudha B. V, Vikas Kumar, Selvathai T, Rajaseeli Reginald 
 

DUAL-OUTPUT INVERTER WITH PHASE CORRECTION ABILITY FOR DYNAMIC WPT 
TRACK SUPPLY ............................................................................................................................................................ 6349

Hemant Dashora, Manuele Bertoluzzo, Giuseppe Buja 
 

EMI STANDARD COMPLIANCE OF THREE-PHASE BUCK TYPE PFC RECTIFIER FOR 
APPLICATION IN AIRCRAFT .................................................................................................................................... 6355

Bilal Ahmad, Jorma Kyyrä, Mikko Routimo, Wilmar Martinez 
 

ENERGY MANAGEMENT IN GRID ASSISTED BESS INTEGRATED SOLAR PV BASED 
SMART CHARGING STATION................................................................................................................................... 6363

D Srujan, Ram Babu Thogaru, Arghya Mitra, V B Borghate 
 

AN IMPROVED NUMERICAL MODEL OF FLYBACK CONVERTERS CONSIDERING 
PARAMETER TOLERANCE FOR FUEL CELL ELECTRIC VEHICLES ............................................................ 6371

Ke Shen, Dan Zhao, Guodong Zhao 
 

ANALYSIS OF FUEL CELL ELECTRIC VEHICLES ENERGY CONSUMPTION STANDARD 
DEMAND IN CHINA...................................................................................................................................................... 6376

Cancan An, Feiqiang Li, Wenxu Niu, Xiao Hu, Tong Zhang, Ke Song 
 

CHALLENGES OF THE REMAINING USEFUL LIFE PREDICTION FOR PROTON 
EXCHANGE MEMBRANE FUEL CELLS.................................................................................................................. 6382

Zhiguang Hua, Zhixue Zheng, Fei Gao, Marie-Cécile Péra 
 

CONFIGURATION ANALYSIS AND PARAMETER MATCHING OF FUEL CELL VEHICLE 
DRIVING SYSTEM ........................................................................................................................................................ 6388

Honghui Zhao, Yupeng Wang, Xing Huang, Jing Du, Tianwei Ding, Ziliang Zhao 
 

FUEL CELL AIR SUPPLY SYSTEM CONTROL BASED ON OXYGEN EXCESS RATIO ................................ 6394
Yao Zhang, Feiqiang Li, Xiao Hu, Tong Zhang, Cong Feng, Ke Song 

 

NONLINEAR PI AND FINITE-TIME CONTROL FOR DC-DC CONVERTER BASED ON EXACT 
FEEDBACK LINEARIZATION ................................................................................................................................... 6398

Cong Yuan, Yigeng Huangfu, Rui Ma, Ben Zhao, Hao Bai 
 



A HARDWARE-IN-THE-LOOP VALIDATION OF ADVANCED BALANCING SERVICES IN 
POWER SYSTEMS......................................................................................................................................................... 6407

Adolfo Anta 
 

ACCELERATED-TIME AND REDUCED-SCALE HARDWARE-IN-THE-LOOP TESTS OF AN 
ISLANDED MICROGRID ............................................................................................................................................. 6413

Anthony Roy, Florian Dupriez-Robin, Francois Auger, Salvy Bourguet, Quoc Tuan Tran 
 

ARCHITECTURE AND LABORATORY IMPLEMENTATION OF A TESTING PLATFORM FOR 
WIDE AREA MONITORING SYSTEMS .................................................................................................................... 6419

Thuc Dinh Duong, Salvatore D'Arco, Jonh Olav Tande 
 

ASYNCHRONOUS INTEGRATION OF REAL-TIME SIMULATORS FOR HIL-BASED 
VALIDATION OF SMART GRIDS .............................................................................................................................. 6425

Catalin Gavriluta, Georg Lauss, Thomas Strasser, Juan Montoya, Ron Brandl, Panos Kotsampopoulos 
 

COMPREHENSIVE HIGH IMPEDANCE FAULT MODEL FOR REAL-TIME ENVIRONMENT.................... 6432
Aldair Wontroba, Adriano Peres De Morais, Jean Pereira Rossini, Mairon Gallas, Patrick Escalante Farias, 
Ghendy Cardoso Junior, João Paulo Abreu Vieira, Marcelo Costa Santos 

 

DEVELOPMENT OF A POWER HARDWARE IN THE LOOP SIMULATION OF AN ISLANDED 
MICROGRID .................................................................................................................................................................. 6438

Hicham Fakham, Taoufik Qoria, Martin Legry, Olivier Ducarme, Frederic Colas 
 

MODAL ANALYSIS OF SYSTEM PARTITIONING IN DISTRIBUTED REAL-TIME 
SIMULATIONS............................................................................................................................................................... 6444

Milica Bogdanovic, Marija Stevic, Antonello Monti 
 

REAL TIME SIMULATION OF TRANSIENT OVERVOLTAGE AND COMMON-MODE 
DURING LINE-TO-GROUND FAULT IN DC UNGROUNDED SYSTEM ............................................................. 6451

Mark Vygoder, Matthew Milton, Jake Gudex, Robert Cuzner, Andrea Benigni 
 

SETUP AND HARDWARE-IN-THE-LOOP OPERATION OF AN OPEN CONTROL RESEARCH 
WIND TURBINE ON A SYSTEM TEST BENCH....................................................................................................... 6457

Christian Leisten, Norman Hummel, Uwe Jassmann, Dirk Abel 
 

SITE-SPECIFIC EVALUATION OF MICROGRID CONTROLLER USING CONTROLLER AND 
POWER-HARDWARE-IN-THE-LOOP ....................................................................................................................... 6463

Kumaraguru Prabakar, Annabelle Pratt, John Fossum, Jing Wang, Brian Miller, Martha Symko-Davies, 
Muhammad Usama Usman, Thomas Biallek 

 

TESTING AN IEC 61850-BASED LIGHT-WEIGHTED CONTROLLER FOR REACTIVE POWER 
MANAGEMENT IN SMART DISTRIBUTION GRIDS............................................................................................. 6469

Katja Sirviö, Mike Mekkanen, Felipe Castro, Shoaib Ansari, Davood Babazadeh, Kimmo Kauhaniemi, Hannu 
Laaksonen 

 

A BOUNDARY CONDUCTION MODE FEEDFORWARD CONTROL ALGORITHM FOR 
BOOST CONVERTERS IN LOW-VOLTAGE DC APPLICATIONS ...................................................................... 6477

Simon Ravyts, Luc Lasne, Mauricio Dalla Vecchia, Giel Van Den Broeck, Leonie Hallemans, Johan Driesen 
 

INDIRECT MODEL PREDICTIVE CONTROL FOR INVERTER CONNECTED TO DISTORTED 
GRID WITH SIGNIFICANT COMPUTATION DELAY........................................................................................... 6483

Oleksandr Husev, Sergio Pimentel, Jose Rodriguez, Dmitri Vinnikov, Lauri Kutt 
 

LEAKAGE CURRENT ELIMINATION PWM METHOD FOR FAULT-TOLERANT STRING H-
NPC PV INVERTER....................................................................................................................................................... 6489

Mokhtar Aly, Christian A. Rojas, Emad M. Ahmed, Samir Kouro 
 

MULTILEVEL CONVERTER FED SRM DRIVE FOR SINGLE STAGE PV ARRAY BASED 
WATER PUMPING ........................................................................................................................................................ 6495

V. Pires, Armando Cordeiro, Daniel Foito, João Martins, Armando Pires, Hao Chen 
 

NOVEL THREE-PHASE MULTI-LEVEL INVERTER WITH REDUCED COMPONENTS............................... 6501
Ahmed Salem, Huynh Van Khang, Kjell G. Robbersmyr, Margarita Norambuena, Jose Rodriguez 

 

PORT-CONTROLLED HAMILTONIAN AND ENERGY-SHAPING BASED CURRENT 
CONTROL SCHEME FOR GRID-CONNECTED INVERTER ................................................................................ 6507

Wei Zhang, Wei Wang, Wentao Wu 
 

DECENTRALIZED COMMUNICATION-FREE SECONDARY VOLTAGE RESTORATION AND 
CURRENT SHARING CONTROL FOR ISLANDED DC MICROGRIDS .............................................................. 6515

Fanghong Guo, Zhijie Lian, Changyun Wen, Qianwen Xu 
 

DELAY-DEPENDENT STABILIZATION OF SINGULAR MARKOVIAN JUMP SYSTEMS WITH 
DISTRIBUTED DELAYS............................................................................................................................................... 6521

Zhoutong Gu, Baoyong Zhang, Yingjing Yan, Yijun Zhang 
 

MULTILAYERED SELF-TRIGGERED CONTROL FOR THERMOSTATICALLY 
CONTROLLED LOADS ................................................................................................................................................ 6532

Zhiyi Chen, Xinghuo Yu, Guanghui Wen, Wenying Xu, Jinhu Lu 
 



NEURAL NETWORK BASED NONSINGULAR TERMINAL SLIDING-MODE CONTROL OF 
INDUCTION MOTORS ................................................................................................................................................. 6538

Minghao Zhou, Yong Feng, Chen Xue, Long Xu 
 

OPTIMAL SCHEDULING OF ELECTRIC VEHICLE CHARGING WITH ENERGY STORAGE 
FACILITY IN SMART GRID........................................................................................................................................ 6549

Chen Liu, Ke Deng, Guanghui Wen, Xinghuo Yu 
 

SYSTEMATIC MODEL REDUCTION FOR A SINGLE-PHASE ACTIVE-FRONT-END ................................... 6560
Marta Laterza, Stephen M. Cox, Alessandro Costabeber, Pericle Zanchetta 

 

A NOVEL MULTILEVEL T-TYPE INDIRECT MATRIX CONVERTER FOR THREE-PHASE 
OPEN-END AC LOADS ................................................................................................................................................. 6575

Alexandre Bento, Ricardo Luis, Sonia Pinto, J. Fernando Silva 
 

AN OPTIMIZED SINGLE-STAGE ISOLATED PHASE-SHIFTED FULL-BRIDGE BASED SWISS-
RECTIFIER ..................................................................................................................................................................... 6581

Binfeng Zhang, Shaojun Xie, Jinming Xu, Kunshan Xu, Zhouyang Li, Qiang Qian 
 

ENERGY MANAGEMENT OF MICROGRID USING SLIDING MODE AND FUZZY LOGIC 
CONTROL TECHNIQUES............................................................................................................................................ 6587

Jean Ernst Bester, Augustin Mpanda Mabwe, Ahmed El Hajjaji 
 

EXPERIMENTAL EVALUATION OF SIC MOSFET AND GAN HEMT LOSSES IN INVERTER 
OPERATION ................................................................................................................................................................... 6595

Pedro B. C. Costa, José Fernando Silva, Sonia Pinto 
 

A FREQUENCY MULTIPLYING CIRCUIT CONTAINING A HIGH-FREQUENCY OUTPUT 
INVERTER AND AN IMPEDANCE MATCHING TRANSFORMER ..................................................................... 6603

Koji Orikawa, Satoshi Ogasawara, Masatsugu Takemoto, Jun-Ichi Itoh 
 

A NOVEL ALTERNATING CURRENT AUXILIARY RESONANT COMMUTATED POLE 
CONVERTER.................................................................................................................................................................. 6609

Kyle Steyn, Johan Beukes 
 

FREQUENCY TUNING OF THE RESONANT WIRELESS ENERGY TRANSFER SYSTEM ........................... 6615
Elena Baikova, Alexandre Baikov, Stanimir Valtchev, Rui Melicio 

 

OPTIMUM DESIGN OF PLANAR TRANSFORMER FOR LLC RESONANT CONVETER USING 
METAHEURISTIC METHOD ...................................................................................................................................... 6621

Emad Nazerian, Farzad Tahami 
 

VOLTAGE-SOURCE PARALLEL RESONANT CLASS DE INVERTER WITH SHUNT 
CAPACITOR ................................................................................................................................................................... 6627

Yuma Mitsusada, Hirotaka Koizumi 
 

A MODEL-DRIVEN AND ONTOLOGY-BASED ENGINEERING APPROACH FOR SMART 
GRID AUTOMATION APPLICATIONS..................................................................................................................... 6635

Claudia Zanabria, Filip Pröstl Andrén, Thomas Strasser, Wolfgang Kastner 
 

AGENT-BASED POWER SCHEDULING FRAMEWORK FOR INTERCONNECTED LOCAL 
ENERGY COMMUNITIES INCORPORATING DSO OBJECTIVES ..................................................................... 6642

Sebastian Schwarz, Hendrik Flamme, Gonca Gürses-Tran, Marco Cupelli, Antonello Monti 
 

COOPERATIVE CONTROL OF CHARGING STATIONS FOR AN EV PARK WITH 
STOCHASTIC DYNAMIC PROGRAMMING ........................................................................................................... 6649

Gustavo Aragon, Erdem Gümrükcü, Vinoth Pandian, Otilia Werner-Kytölä 
 

IMPROVEMENTS TO THE CO-SIMULATION INTERFACE FOR GEOGRAPHICALLY 
DISTRIBUTED REAL-TIME SIMULATION ............................................................................................................. 6655

Steffen Vogel, Vetrivel Subramaniam Rajkumar, Ha Thi Nguyen, Marija Stevic, Rishabh Bhandia, Kai Heussen, 
Peter Palensky, Antonello Monti 

 

MOTOR TEST BENCH CONTROL FOR LOAD PROFILE EMULATION .......................................................... 6663
Jucelino Taleires, Wilkley Correia, Victor Aguiar, Ricardo Pontes 

 

A RESONANT DC-DC CONVERTER WITH MODULAR RECTIFIER FOR HIGH VOLTAGE 
GAIN AND WIDE OUTPUT VOLTAGE RANGE APPLICATIONS ....................................................................... 6671

Weiwen Ye, Wentao Cui, Shuai Shao, Junming Zhang, Kuang Sheng 
 

DESIGN OF AN IGBT-SERIES-BASED SOLID-STATE CIRCUIT BREAKER FOR BATTERY 
ENERGY STORAGE SYSTEM TERMINAL IN SOLID-STATE TRANSFORMER ............................................. 6677

Rui Wang, Biao Zhang, Shanshan Zhao, Lin Liang, Yu Chen 
 

DISTRIBUTION NETWORK HYBRID TRANSFORMER FOR LOAD CURRENT AND GRID 
VOLTAGE COMPENSATION ..................................................................................................................................... 6683

Alvaro Carreno, Marcelo Perez, Carlos Baier, Jose Espinoza 
 

HIGH PERFORMANCES VOLTAGE CONTROL OF BIDIRECTIONAL-ASYMMETRICAL 
DC/DC CONVERTER IN SMART TRANSFORMER FOR LIMITED REVERSE POWER FLOW ................... 6689

Rongwu Zhu, Marco Liserre, Nimrod Vazquez Nava 
 



HIGH-EFFICIENCY SOLID STATE TRANSFORMER ARCHITECTURE FOR LARGE-SCALE 
PV APPLICATION ......................................................................................................................................................... 6695

Kangan Wang, Rongwu Zhu, Youngjong Ko, Marco Liserre 
 

METHODOLOGY FOR ASSESSMENT OF THE IMPACT OF SMART TRANSFORMERS ON 
POWER SYSTEM RELIABILITY ............................................................................................................................... 6701

Junru Chen, Alireza Nouri, Andrew Keane, Terence O'Donnell 
 

SMART TRANSFORMER MODELLING IN OPTIMAL POWER FLOW ANALYSIS........................................ 6707
Junru Chen, Ran Li, Alireza Soroudi, Andrew Keane, Damian Flynn, Terence O'Donnell 

 

A MINIATURIZED ELECTROMAGNETIC ENERGY HARVESTER WITH OFF-AXIS MAGNET 
AND STACKED FLEXIBLE COILS ............................................................................................................................ 6715

Yunjia Li, Qi Cao, Aijun Yang, Kai Tao, Dayong Qiao 
 

A POWER MANAGEMENT CIRCUIT FOR ELECTRICAL FIELD ENERGY HARVESTER .......................... 6720
Ping Li, Yumei Wen, Tao Han, Xiao Jun Ji 

 

A SEMI-COAXIAL MEMS-BASED LIDAR ............................................................................................................... 6726
Fahu Xu, Dayong Qiao, Xiumin Song, Wenhui Zheng, Yaojun He, Qiaodan Fan 

 

EXPLORING IIOT AND ENERGY HARVESTING BOUNDARIES ....................................................................... 6732
Roger N. Alegret, Raul Aragones, Joan Oliver, Carles Ferrer 

 

INDUCTIVE-CAPACITIVE COUPLED PROBE FOR NON-CONTACT MEASUREMENT OF 
LIQUID CONDUCTIVITY ............................................................................................................................................ 6737

Tejaswini Kantamani, Boby George, Jagadeesh Kumar V 
 

INDUCTOR ENERGY STORAGE POWER MANAGEMENT CIRCUIT FOR MICRO-POWER 
PIEZOELECTRIC ENERGY HARVESTER .............................................................................................................. 6742

Yaoyao Zhang, Ping Li, Yumei Wen 
 

QUANTITATIVE DETECTION OF MIXED GASES BY SENSOR ARRAY USING C-MEANS 
CLUSTERING AND ARTIFICIAL NEURAL NETWORK ....................................................................................... 6748

Jifeng Chu, Weijuan Li, Xu Yang, Heng Yu, Dawei Wang, Chengyu Fan, Aijun Yang, Yunjia Li, Xiaohua Wang, 
Mingzhe Rong 

 

A FAST SIMULATION MODEL OF CASCADED H BRIDGE-POWER ELECTRONIC 
TRANSFORMER ............................................................................................................................................................ 6755

Fei Xu, Zixin Li, Fanqiang Gao, Cong Zhao, Ping Wang, Yaohua Li 
 

FIVE LEVEL BIDIRECTIONAL DUAL ACTIVE BRIDGE WITH SYMMETRICAL 
CONFIGURATION ........................................................................................................................................................ 6761

Dharmendra Yadeo, Pradyumn Chaturvedi, H. M. Suryawanshi, Dipesh Atkar, Sai Krishna Saketi 
 

HYBRID TRANSFORMERS WITH VIRTUAL INERTIA FOR FUTURE DISTRIBUTION 
NETWORKS.................................................................................................................................................................... 6767

Carlos R. Baier, Miguel A. Torres, Marcelo A. Perez, Roberto Cárdenas, Roberto Ramirez, Pedro Melin 
 

RELIABILITY MODELING AND ASSESSMENT OF DUAL ACTIVE BRIDGE BASED DC 
TRANSFORMER FOR DC POWER DISTRIBUTION APPLICATION ................................................................. 6773

Yating Gou, Jiachen Tian, Kefan Yu, Cuicui Liu, Fang Zhuo, Feng Wang, Jiarui Zhang 
 

UNBALANCED LOAD COMPENSATION FOR SOLID-STATE TRANSFORMER USING 
SMOOTHING CAPACITORS OF CASCADED H-BRIDGES AS ENERGY BUFFER ......................................... 6779

Motoki Akihiro, Takanori Isobe, Katsushi Terazono, Hiroshi Tadano 
 

AFFORDABLE REMOTE PLATFORM FOR ROBOTICS LEARNING IN ENGINEERING 
COURSES ........................................................................................................................................................................ 6789

Cláudio André Rosário, João Almeida Rosas 
 

TEACHING COMPUTATIONAL REASONING WITHOUT A COMPUTER ....................................................... 6795
Rafael Dias, Anikó Costa, José Malaquias, Manuel Camara 

 

UNDERSTANDING THE IMPORTANCE OF INTEROPERABILITY STANDARDS IN THE 
CLASSROOM OF THE FUTURE ................................................................................................................................ 6801

Claudia-Melania Chituc, Marc Rittberger 
 

A CNN BASED INVISIBLE QR CODE GENERATOR FOR HUMAN LIVING SPACE ...................................... 6809
Kohei Yamauchi, Hiroyuki Kobayashi 

 

A PROPOSAL FOR IMPROVING ESTIMATION ACCURACY OF LOCALIZATION USING QR 
CODES AND IMAGE SENSORS .................................................................................................................................. 6815

Ryo Taketani, Hiroyuki Kobayashi 
 

A STUDY ON ACTIVE WHEEL LEVEL CONTROL OF ROBOTS WITH STEERING MOVING 
OMNIDIRECTIONALLY .............................................................................................................................................. 6821

Yuya Nakanishi, Yuki Inoue 
 

AN APPROACH OF USER MODELING FOR ASSISTING PROVIDED SERVICE TO OLDER 
ADULTS ........................................................................................................................................................................... 6827

Yihsin Ho, Eri Sato-Shimokawara, Toru Yamaguchi 
 



ANALYSIS OF EYE TRACKING OF PHYSIOTHERAPISTS DURING WALK 
REHABILITATION........................................................................................................................................................ 6832

Zhen Liu, Koji Makino, Masahiro Nakamura, Kazuyoshi Ishida, Yoshinobu Hanagata, Shohei Ueda, Kohei 
Shirataki, Hidenori Omori, Hidetsugu Terada 

 

ATTENUATION OF PMSM TORQUE-RIPPLE BASED ON COMBINATION OF EQUIVALENT-
INPUT-DISTURBANCE APPROACH AND SLIDING-MODE CONTROL ........................................................... 6838

Ruoyu Jiang, Jinhua She, Zhentao Liu, Danyun Li, Wangyong He 
 

CEPHEID: THE INFRASTRUCTURE-LESS INDOOR LOCALIZATION USING LIGHTING 
FIXTURES' ACOUSTIC FREQUENCY FINGERPRINTS ....................................................................................... 6842

Hiroyuki Kobayashi 
 

CONSTRUCTION OF THE BILATERAL SYSTEM TO CONNECT MICRO AND REAL 
WORLDS ......................................................................................................................................................................... 6848

Daisuke Iguchi, Koutarou Motoi, Kiyoshi Matsumoto 
 

DEEP-LEARNING-BASED IDENTIFICATION OF INFLUENTIAL SPREADERS IN ONLINE 
SOCIAL NETWORKS ................................................................................................................................................... 6854

Feng Wang, Jinhua She, Yasuhiro Ohyama, Min Wu 
 

DESIGN OF A BIOMEDICAL KIT FOR BEDRIDDEN PATIENTS: A CONCEPTUAL 
APPROACH .................................................................................................................................................................... 6859

Filipe Moreira, Demétrio Matos, Vítor Carvalho, Filomena Soares 
 

DEVELOPMENT OF A COMMUNICATION ROBOT SYSTEM FOR MONITORING OLDER 
PEOPLE ........................................................................................................................................................................... 6866

Yoshiyuki Takahashi, Motoki Takagi, Kaoru Inoue 
 

DEVELOPMENT OF AN OPEN-SOURCE EDUCATIONAL AND RESEARCH PLATFORM FOR 
AUTONOMOUS CARS .................................................................................................................................................. 6871

Naohiro Nakamoto, Hiroyuki Kobayashi 
 

DEVELOPMENT OF ONE HAND DRIVE ELECTRIC ASSIST WHEELCHAIR SYSTEM - 
REPRODUCTION OF PSEUDO INERTIA DECELERATION RUNNING BY MOTORS - ................................. 6877

Akira Takahashi, Sho Yokota, Akihiro Matumoto, Daisuke Chugo, Hiroshi Hashimoto 
 

EXTRACTION AND PRESENTATION OF PEOPLE FLOW INFORMATION TO ASSIST 
DYNAMIC ENVIRONMENT RECOGNITION FOR VISUALLY IMPAIRED PERSONS................................... 6883

Kanon Fujino, Mihoko Niitsuma 
 

HEALING AND AWAKENING EFFECTS BY VIBRATION BASED ON SUBJECTIVE 
EVALUATION OF MUSIC -APPLICATION TO MASSAGE- ................................................................................. 6890

Shun Nonomura, Mitsuo Yasushi, Hideki Hashimoto 
 

LOCALIZATION FAILURE DETECTION FOR AUTONOMOUS MOBILE ROBOTS IN 
CROWDED ENVIRONMENT BASED ON OBSERVATION LIKELIHOOD MAPS 
PRECOMPUTED IN SIMULATIONS ......................................................................................................................... 6896

Akinori Sasaki, Yoshimasa Nakamura, Masao Matsumoto 
 

RESEARCH ON DISPLAY THAT REPRODUCES THE THERMAL SENSATION PERCEIVED 
BY HUMAN ..................................................................................................................................................................... 6902

Yoshiya Sugimoto, Takuya Hoshino, Kentaro Watanabe, Kiyoshi Matsumoto 
 

RESEARCH ON MULTI-AXIS SERVO SYNERGIC CONTROL SYSTEM BASED ON SLIDING 
MODE VARIABLE STRUCTURE ............................................................................................................................... 6908

Jing He, Jin Ding, Changfan Zhang, Songan Mao, Jianhua Liu, Jiaxi Hu, Zhenyu Ma 
 

ROBUST CLOSED-LOOP TORQUE CONTROL FOR PMSM OF RAILWAY TRACTION 
CONSIDERING DEMAGNETIZATION ..................................................................................................................... 6916

Kaihui Zhao, Jinhua She, Changfan Zhang, Jing He, Gang Huang, Jianhua Liu 
 

ROBUSTLY PREDICTING PEDESTRIAN DESTINATIONS USING PRE-TRAINED MACHINE 
LEARNING MODEL FOR A VOICE GUIDANCE ROBOT ..................................................................................... 6922

Asami Ohta, Satoshi Okano, Nobuto Matsuhira, Yuka Kato 
 

RRI REAL TIME MEASUREMENT SYSTEM USING CAPACITIVE COUPLED ELECTRODES -
CONSIDERATION ON BODY MOVEMENT- ........................................................................................................... 6928

Naoki Ishiyama, Motoki Mizusako, Yuki Nagatsu, Hideki Hashimoto 
 

SLEEPINESS DETECTION SYSTEM BASED ON FACIAL EXPRESSIONS ....................................................... 6934
Yutaka Tsuzuki, Motoki Mizusako, Mitsuo Yasushi, Hideki Hashimoto 

 

SLEEPINESS ESTIMATION METHOD OF DRIVER CONSIDERING STAY-AWAKE EFFORT.................... 6940
Motoki Mizusako, Yutaka Tsuzuki, Mitsuo Yasushi, Hideki Hashimoto 

 

STANDING ASSISTANCE THAT ENCOURAGES A SUITABLE POSTURE WITH INTENDED 
MOVEMENTS AND VOICE MESSAGES................................................................................................................... 6946

Daisuke Chugo, Masahiro Yokota, Shohei Kawazoe, Satoshi Muramatsu, Sho Yokota, Hiroshi Hashimoto 
 



STUDY ON SUB-OPTIMAL ROTATION SPEED AND CAM SHAPE FOR UNGROUNDED 
FORCE DISPLAY USING GROOVED CAM ............................................................................................................. 6952

Emi Kakuda, Sho Yokota, Akihiro Matsumoto, Daisuke Chugo, Hiroshi Hashimoto 
 

SUPPRESSION OF DISTURBANCES IN NETWORKED CONTROL SYSTEMS WITH TIME-
VARYING DELAY BASED ON EQUIVALENT-INPUT-DISTURBANCE APPROACH...................................... 6957

Meiliu Li, Jinhua She, Zhentao Liu, Chuanke Zhang, Min Wu, Yasuhiro Ohyama, Xinkai Chen 
 

VIRTUAL REALITY SUPPORT SYSTEM FOR HYPERTHERMIA TREATMENT ........................................... 6961
Yasuhiro Shindo, Kazuo Kato 

 

A COMPARATIVE STUDY FOR BALL BEARING FAULT CLASSIFICATION USING KERNEL-
SVM WITH KULLBACK LEIBLER DIVERGENCE SELECTED FEATURES .................................................... 6969

Zahra Mezni, Claude Delpha, Demba Diallo, Ahmed Braham 
 

A CONTROL STRATEGY FOR ACTIVE DISTURBANCE REJECTION CONTROL BASED ON 
MARINE CURRENT TURBINE ................................................................................................................................... 6975

Xiangyang Zhou, Tianzhen Wang, Milu Zhang, Tao Xie, Zhichao Li, Shreya Pandey 
 

CONTROL STRATEGIES FOR TIDAL STREAM TURBINE SYSTEMS - A COMPARATIVE 
STUDY OF ADRC, PI, AND HIGH-ORDER SLIDING MODE CONTROLS ......................................................... 6981

Zhibin Zhou, Seifeddine Ben Elghali, Mohamed Benbouzid, Yassine Amirat, Elhoussin Elbouchikhi, Gilles Feld 
 

DESIGN AND EXPERIMENT OF AN INDIRECT WAVE POWER GENERATION DEVICE 
USING MAGNETIC LEAD SCREW............................................................................................................................ 6987

Aqiang Zhao, Weimin Wu, Lixun Zhu, Hao Chen, Kaiyuan Lu, Frede Blaabjerg 
 

MODEL OF A PERMANENT MAGNET LINEAR GENERATOR.......................................................................... 6992
Henry M. Zapata, Fernando A. Cabrera, Marcelo A. Perez, Cesar A. Silva, Werner Jara 

 

PMSG-BASED TIDAL CURRENT TURBINE BIOFOULING DIAGNOSIS USING STATOR 
CURRENT BISPECTRUM ANALYSIS ....................................................................................................................... 6998

Lotfi Saidi, Mohamed Benbouzid, Demba Diallo, Yassine Amirat, Elhoussin Elbouchikhi, Tianzhen Wang 
 

POWER SMOOTHING IN MCT SYSTEM WITH SUPERCAPACITOR BASED ENERGY 
STORAGE FOR ISLANDED GRID.............................................................................................................................. 7004

Mohamed Trabelsi, Jean-Frédéric Charpentier, Franck Scuiller 
 

SECOND-ORDER SLIDING MODE CURRENT CONTROL OF DOUBLY SALIENT 
PERMANENT MAGNET GENERATOR FOR MARINE CURRENT APPLICATION ........................................ 7010

Hao Chen, Shifeng Tang, Jingang Han, Nadia Aït-Ahmed, Tianhao Tang 
 

A COMPARISON BETWEEN REAL AND COMPLEX HARMONIC SELECTIVE REPETITIVE 
CONTROL SCHEMES WITH IMPROVED STABILITY CHARACTERISTICS.................................................. 7019

Rafael C. Neto, Francisco A. S. Neves, Helber E. P. De Souza, Gustavo M S. Azevedo 
 

A PHASE ANGLE JUMP ESTIMATOR TO IMPROVE THE CONVERGENCE TIME OF 
SYNCHRONIZATION SCHEMES ............................................................................................................................... 7026

Daniel S. S. Andrade, Francisco A. S. Neves, Ygo N. Batista, Helber E. P. De Souza, Rafael C. Neto 
 

A SIMPLE MODELING OF STATIC SERIES SYNCHRONOUS COMPENSATOR IN NEPLAN 
FOR POWER SYSTEM CONTROL ............................................................................................................................ 7033

Ayman Awad, Francisco Jurado, Hany M. Hasanien, Ahmed Al-Durra 
 

ACTIVE POWER FILTER COMMITMENT FOR HARMONIC COMPENSATION IN 
MICROGRIDS ................................................................................................................................................................ 7038

Abbas Marini, Luigi Piegari, Mohammad-Sadegh Ghazizadeh, Seyed Saeedallah Mortazavi 
 

BLACK START BY HVDC-CONNECTED OFFSHORE WIND POWER PLANTS.............................................. 7045
Jayachandra Naidu Sakamuri, Ömer Göksu, Ali Bidadfar, Oscar Saborío-Romano, Anubhav Jain, Nicolaos Antoio 
Cutululis 

 

CONCEPTS OF A CONTROL STRATEGY FOR MULTILEVEL CSC STATCOM TOWARD 
REDUCE ITS LOSSES USING A FIXED MODULATION INDEX.......................................................................... 7051

Pedro Melin, Carlos Baier, Johan Guzman, Ramon Blasco-Gimenez, Guo Xiaoqiang, Eduardo Espinosa, Ricardo 
Lizana 

 

FREQUENCY CONTROL OF OFFSHORE WIND FARMS WITH SERIES-CONNECTED DIODE 
RECTIFIER UNITS-BASED HVDC CONNECTION................................................................................................. 7057

Ashkan Nami, Jose Luis Rodriguez Amenedo, Santiago Arnaltes, Miguel Angel Cardiel Alvarez, Roberto Alves 
Baraciarte 

 

MODEL PREDICTIVE CONTROL OF FOUR LEVEL NNPC DSTATCOM FOR POWER 
QUALITY IMPROVEMENT IN DISTRIBUTION SYSTEM.................................................................................... 7063

Pranay Kumar Alladi, Siva Kumar G, Sreenivasarao D 
 

NEGATIVE SEQUENCE COMPONENT ELIMINATION WITH M-STATCOM FOR VERSATILE 
FACTS .............................................................................................................................................................................. 7069

Semih Isik, Harshit Nath, Mohammed Alharbi, Subhashish Bhattacharya 
 



REDUCED SWITCH SINGLE DC SOURCE CASCADED H-BRIDGE MULTILEVEL INVERTER 
BASED DSTATCOM ...................................................................................................................................................... 7074

Ramyani Chakrabarty, Ravindranath Adda 
 

ASSESSMENT TECHNIQUES TO ENSURE RELIABLE ELECTRICAL INSULATION FOR 
MORE ELECTRIC TRANSPORTATION................................................................................................................... 7083

Luca Lusuardi, Alberto Rumi, Andrea Cavallini 
 

DV/DT FILTERING TECHNIQUES FOR ELECTRIC DRIVES: REVIEW AND CHALLENGES..................... 7088
Marco Pastura, Stefano Nuzzo, Mario Kohler, Davide Barater 

 

ELECTRICAL MACHINES AND POWER ELECTRONICS FOR STARTER-GENERATORS IN 
MORE ELECTRIC AIRCRAFTS: A TECHNOLOGY REVIEW............................................................................. 7094

Jonas Kristiansen Nøland, Matteo Leandro, Jon Are Suul, Marta Molinas, Robert Nilssen 
 

MODELING OF PARTIAL DISCHARGE PROCESSES IN WINDING INSULATION OF LOW-
VOLTAGE ELECTRICAL MACHINES SUPPLIED BY HIGH DU/DT INVERTERS ......................................... 7102

Niklas Driendl, Florian Pauli, Kay Hameyer 
 

MODULAR MULTI-THREE-PHASE ELECTRIC DRIVES FOR ENHANCED RELIABILITY 
AND CURRENT RIPPLE MINIMIZATION ............................................................................................................... 7108

Ciro Alosa, Fabio Immovilli, Emilio Lorenzani 
 

ON THE THERMAL INSULATION QUALIFICATION OF LOW VOLTAGE ELECTRICAL 
MACHINES ..................................................................................................................................................................... 7115

Vincenzo Madonna, Paolo Giangrande, Giovanni Migliazza, Giampaolo Buticchi, Michael Galea 
 

ONLINE PARAMETER IDENTIFICATION OF SYNCHRONOUS MACHINES USING KALMAN 
FILTER AND RECURSIVE LEAST SQUARES......................................................................................................... 7121

Erick F. Alves, Jonas Nøland, Giancarlo Marafioti, Geir Mathisen 
 

OVERVIEW AND NEW TRENDS IN TECHNOLOGY BRICKS FOR RELIABILITY 
ENHANCEMENT IN FUTURE WIDE BAND GAP POWER CONVERTERS FOR MORE 
ELECTRICAL AIRCRAFT (MEA) AND MORE ELECTRICAL PROPULSION (MEP) SYSTEMS.................. 7128

Stephane Azzopardi, Bertrand Revol, Toni Youssef, Jean Sylvio Ngoua Teu, Cyrille Gautier, Rabih Khazaka, Sara 
Roggia 

 

SMART: MODULAR ARCHITECTURE FOR RELIABLE TRANSPORTATION ............................................... 7135
Savvas Papadopoulos, Alessandro Galassini, Laimonas Ruksnaitis, Nabilah Farhat, Oleh Kiselychnyk, Will 
Midgley, Michele Degano 

 

STUDY OF VIBRATION SENSING TECHNIQUE USING FABRY-PÉROT INTERFEROMETER 
WITH OPTICAL FIBERS ............................................................................................................................................. 7143

Kaoru Kuribayashi, Ryo Nagase, Satoru Wada, Akio Kobayashi 
 

Author Index 




