
 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
IEEE Catalog Number: 

ISBN: 

CFP20ISI-POD 

978-1-7281-5636-1 

2020 IEEE 29th International 

Symposium on Industrial 

Electronics (ISIE 2020) 

Delft, Netherlands 

17-19 June 2020 

Pages 1-820 

1/2 



 
 
 
 

 

 

 

Copyright © 2020 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:   CFP20ISI-POD 
ISBN (Print-On-Demand):  978-1-7281-5636-1 
ISBN (Online):   978-1-7281-5635-4 
ISSN:                            2163-5137 
 
           
 

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 

 

ADVANCED TRANSPORTATION TECHNOLOGIES 

A SMART ENERGY MANAGEMENT SYSTEM FOR BATTERY-SUPERCAPACITOR IN 
ELECTRIC VEHICLES BASED ON THE DISCRETE WAVELET TRANSFORM AND DEEP 
LEARNING.......................................................................................................................................................... 9 

Miguel Robayo, Mohammad Abusara, Markus Mueller, Suleiman Sharkh 

DESIGN OF A SYNCHRONOUS MOTOR WITH A NOVEL FRACTIONAL SLOT 
CONCENTRATED WINDING FOR THE USE AS COMPRESSOR DRIVE IN AUTOMOTIVE 
AIR CONDITIONING ....................................................................................................................................... 15 

Markus Harke 

FCS MODEL PREDICTIVE TORQUE CONTROL WITH SWITCHING PERIOD TRACKING 
FOR EV POWERTRAINS ................................................................................................................................. 21 

Christian A. Rojas, Samir Kouro, Matias Aguirre, Sergio Vazquez, Héctor Young 

IDENTIFICATION OF PEM FUEL CELL SYSTEM MODEL FOR TRACTION CHAIN BASED 
ON PROFILE MISSION MEASUREMENT .................................................................................................... 27 

Saba Amirdehi, Baptiste Trajin, Paul-Etienne Vidal, Johana Vally, Didier Colin, Sylvain 
Tastet 

COMPUTATIONAL INTELLIGENCE 

A CROSS-BLOCK CONNECTION NETWORK FOR RETINAL VESSEL SEGMENTATION ................... 35 
Shaochong Liu, Shen Yin, Hao Luo, Minglei Li, Xiang Li 

BALANCED MAP COVERAGE USING REINFORCEMENT LEARNING IN REPEATED 
OBSTACLE ENVIRONMENTS ....................................................................................................................... 41 

Xue Xia, Thaddeus Roppel, John Y. Hung, Jian Zhang, Senthilkumar Cg Periaswamy, Justin 
Patton 

COMPARISON OF PREPROCESSORS FOR MACHINE LEARNING IN THE PREDICTIVE 
MAINTENANCE DOMAIN ............................................................................................................................. 49 

Stefan Kollmann, Alireza Estaji, Aleksey Bratukhin, Alexander Wendt, Thilo Sauter 

FAST FACE-CPU: A REAL-TIME FAST FACE DETECTOR ON CPU USING DEEP 
LEARNING........................................................................................................................................................ 55 

Muhamad Dwisnanto Putro, Kang-Hyun Jo 

INVESTIGATION INTO PARAMETER CHOICE IN USE OF THE ENHANCED FIREWORKS 
ALGORITHM TO OPTIMIZE NOISE COVARIANCES USED IN EXTENDED KALMAN 
FILTER SPEED ESTIMATION FOR AN INDUCTION MOTOR DRIVE SYSTEM .................................... 61 

Katherine Manson, Daniel Lee, Jeff Bloemink, Ali Palizban 

MOVING OBJECT DETECTION BASED ON DEEP ATROUS SPATIAL FEATURES FOR 
MOVING CAMERA.......................................................................................................................................... 67 

Ajmal Shahbaz, Kang-Hyun Jo 



CONTROL SYSTEMS AND APPLICATIONS 

ACHIEVING ASSISTED REQUIREMENT ENGINEERING FOR BUILDING AUTOMATION 
USING REQUIREMENT VARIANTS ............................................................................................................. 73 

Tuan Linh Mai, Klaus Kabitzsch 

ALGORITHM FOR GENERATING REFINED FREQUENCY ESTIMATES IN 
ATMOSPHERIC RADIO SOUNDING SYSTEMS .......................................................................................... 79 

Vladimir Kartashov, Wilmar Hernandez, Daniel Hernandez-Balbuena, Marina Kolendovska, 
Vera Tyrsa, Mykhailo Ivanov, Yelyzaveta Tolstykh, Oksana Konovalenko, Viktor Melnyk 

BRUSHLESS AND MAGNETLESS SYNCHRONOUS GENERATOR FOR STANDALONE DC 
LOAD WITH VIENNA RECTIFIER ................................................................................................................ 83 

Haimanti Bhattacherjee, Yalla Tirumala Rao, Chandan Chakraborty 

CONTOURING CONTROL BASED ON REFERENCE ADJUSTMENT AND UNCERTAINTY 
COMPENSATOR FOR PRECISION MOTION OF INDUSTRIAL FEED DRIVE SYSTEMS* ................... 89 

Mathew Renny Msukwa, Enock William Nshama, Naoki Uchiyama 

CONTROL OF NEIMARK-SACKER BIFURCATION IN ONE CYCLE CONTROLLED CUK 
CONVERTERS .................................................................................................................................................. 95 

Y. L. Guo, L. Wang, Q. H. Wu 

D-DECOMPOSITION BASED ROBUST DISCRETE-TIME CURRENT REGULATOR FOR 
GRID-CONNECTED VSI ............................................................................................................................... 100 

Ilya Tyuryukanov, Marjan Popov 

DISTRIBUTED REAL-TIME POWER MANAGEMENT IN MICROGRIDS USING MULTI-
AGENT CONTROL WITH PROVISIONS FOR FAULT-TOLERANCE ...................................................... 108 

Marcos Eduardo Cruz Victorio, Behzad Kazemtabrizi, Mahmoud Shahbazi 

DYNAMIC ANALYSIS OF THE GOVERNOR’S SPEED CONTROLLER FOR THE FRANCIS 
TURBINE OF THE MARCEL LANIADO DE WIND HYDROELECTRIC POWER PLANT .................... 114 

Sánchez G. Elio, Ronald J. Garcia, Urquizo C. Javier 

GRID-CONNECTED SHUNT ACTIVE PHOTOVOLTAIC FILTER ........................................................... 120 
Mohamad Alaa Eddin Alali, Zakaria Sabiri, Yuri B. Shtessel, Jean-Pierre Barbot 

HARDWARE-IN-THE-LOOP SETUP FOR LOW VOLTAGE MODULAR MULTILEVEL 
CONVERTER CONTROL DEVELOPMENT ................................................................................................ 126 

Marc René Lotz, Mirko Kohn, Timur Öznur, Martin Könemund 

ITERATIVE APPROACH FOR PARAMETER ESTIMATION IN DC MOTOR BASED 
MOTION SYSTEMS ....................................................................................................................................... 134 

W. M. Theekshana G. Wijewardhana, Esala H. Senevirathne, A. M. Harsha S. Abeykoon 

LOAD FREQUENCY-BASED POWER MANAGEMENT FOR SHIPBOARD DC HYBRID 
POWER SYSTEMS ......................................................................................................................................... 142 

Kiyoune Kwon, Daeseong Park, Mehdi Karbalaye Zadeh 

MINIMIZING POWER CONSUMPTION OF AUTOMOTIVE AC SYSTEM BY CONDENSER 
FAN SPEED CONTROL ................................................................................................................................. 148 

Jan Glos, Matúš Kozovský, František Šolc, Pavel Václavek 



MODELING AND SIMULATION OF A SINGLE GAIN TUNING ADRC CONTROLLER IN 
MATLAB/SIMULINK ..................................................................................................................................... 154 

Mohammad Kia, Pouya Mansouri, Ali Javdani 

NONLINEAR OPTIMAL CONTROL FOR UNDERACTUATED OFFSHORE CRANES .......................... 160 
G. Rigatos, P. Wira, J. Pomares, M. Abbaszadeh 

OPTIMAL PHOTOVOLTAIC SYSTEM EXPANSION BASED ON ELECTRIC VEHICLE 
CHARGING STATION IN SMART GRID .................................................................................................... 166 

Chen Liu, Xinghuo Yu, Guanghui Wen 

PARAMETER ESTIMATION WITH CONTINUOUS-DISCRETE EXTENDED KALMAN 
FILTERS USING IMPLICIT INTEGRATION METHODS ........................................................................... 172 

Jean-Marie Guihal, François Auger, Emmanuel Schaeffer, Nicolas Bernard 

PERMANENT MAGNET SYNCHRONOUS MOTOR CURRENT HARMONIC 
COMPENSATION METHOD USING MODEL PREDICTIVE CONTROL ................................................. 179 

Vinicius Lopes Simoes, Najla Haje Obeid, Fabien Vidal Naquet, Gianluca Zito 

PHASE EFFECT IN FREQUENCY MEASUREMENTS OF A QUARTZ CRYSTAL USING 
THE PULSE COINCIDENCE PRINCIPLE .................................................................................................... 185 

Fabian N. Murrieta-Rico, Vitalii Petranovskii, Donald H. Galván, Oleg Sergiyenko, Joel 
Antúnez-García, Rosario I. Yocupicio-Gaxiola, Juan De Dios Sanchez-Lopez 

REDUCTION OF GRID BACKGROUND HARMONICS IN THREE-PHASE INVERTERS BY 
APPLYING SLIDING MODE CONTROL ..................................................................................................... 191 

D. Memije, O. Carranza, J. J. Rodriguez, R. Ortega, F. E Rodarte 

SHARED-CONTROL CONCEPTS FOR LARGE VEHICLE-MANIPULATORS ....................................... 197 
Balint Varga, Yannick Burkhardt, Stefan Schwab, Sören Hohmann 

STATE ESTIMATION WITH PARTIAL RANDOM WALK ........................................................................ 204 
Chao Cheng, Weijun Wang, Guoli Cheng, Wanxiu Teng 

STOCHASTIC RESONANCE IN IMPERFECT ELECTROMECHANICAL SYSTEMS ............................ 210 
Maide Bucolo, Arturo Buscarino, Luigi Fortuna, Carlo Famoso 

THE USE OF FACTORIZATION AND MULTIMODE PARAMETRIC SPECTRA IN 
ESTIMATING FREQUENCY AND SPECTRAL PARAMETERS OF SIGNAL.......................................... 215 

Valerii Semenets, Vladimir Kartashov, Oleg Sergiyenko, Vyacheslav Tikhonov, Paolo 
Mercorelli, Sergiy Sheiko, Nataliya Chmelarova Kudriavtseva, Julio C. Rodríguez-Quiñonez, 
Wendy Flores-Fuentes 

ELECTRICAL MACHINES AND INDUSTRIAL DRIVES 

A NEW STATOR WINDING INTER-TURN SHORT CIRCUIT FAULT DETECTION 
METHOD FOR BRUSHLESS DOUBLY FED INDUCTION MACHINE .................................................... 223 

Mojtaba Afshar, Salman Abdi, Abolfazl Mortazavizadeh, Poria Fajri, Mohammad Ebrahimi 

A NINE LEVEL INVERTER TOPOLOGY WITH LINEAR OPERATION AT OVER-
MODULATION REGION ............................................................................................................................... 229 

Souradeep Pal, Mriganka Ghosh Majumder, R Rakesh, Ruman Kalyan Mahapatra, K. 
Gopakumar, L. Umanand 



A NOVEL APPROACH FOR DETERMINING SALIENT-POLE SYNCHRONOUS MACHINE 
MAGNETIZING REACTANCES FROM ON-LINE MEASUREMENTS .................................................... 235 

Iuri Abrahão Monteiro, Luis Alfredo Esteves Meneses, Mateus Giesbrecht 

A-SOURCE INVERTER-FED PMSM DRIVE WITH FAULT-TOLERANT CAPABILITY FOR 
ELECTRIC VEHICLES ................................................................................................................................... 241 

Vivek Sharma, Subhas Mukhopadhyay, M. J. Hossain, S. M. Nawazish Ali, Muhammad Kashif 

ADAPTIVE FUZZY SLIDING MODE BASED TORQUE AND SPEED COMPENSATOR FOR 
DTC IM DRIVE ............................................................................................................................................... 247 

Abhimanyu Sahu, Kanungo Barada Mohanty, Rabi Narayan Mishra, Dipak Ranjan Nayak 

ANALYSIS AND MODELLING OF HIGH FREQUENCY EFFECTS ON SYNCHRONOUS 
GENERATOR’S ARMATURE CONDUCTORS ........................................................................................... 253 

Quadir H. Quadri, Stefano Nuzzo, Chris Gerada, Michael Galea 

APPLICATION OF FUZZY UNSCENTED KALMAN FILTER FOR STATES AND 
PARAMETER ESTIMATION OF TWO-MASS DRIVE ............................................................................... 259 

Karol Wróbel, Krzysztof Drózdz, Krzysztof Szabat 

APPLICATION OF THE MULTI-LAYER OBSERVER FOR A TWO-MASS DRIVE SYSTEM ............... 265 
Krzysztof Szabat, Anita Tokarczyk, Karol Wróbel, Seiichiro Katsura 

BAYESIAN OPTIMIZATION OF FCS-MPC PARAMETERS FOR REDUCTION OF 
INDUCTION MOTOR ELECTROMAGNETIC NOISE ................................................................................ 271 

Michal Kroneisl, Václav Šmídl 

CHALLENGES AND FUTURE OPPORTUNITIES OF HAIRPIN TECHNOLOGIES ................................ 277 
A. Arzillo, P. Braglia, S. Nuzzo, D. Barater, G. Franceschini, D. Gerada, C. Gerada 

COMMON MODE VOLTAGE ELIMINATION IN INDUCTION MOTOR DRIVE BY SPACE 
VECTOR BASED PULSE DENSITY MODULATION SCHEME ................................................................ 283 

Monisha Menon A., Jeeshma Mary Paul, Biji Jacob 

DYNAMIC ANALYSIS OF A WIND TURBINE DRIVEN SYNCHRONOUS RELUCTANCE 
GENERATOR WITH THREE-PHASE AUXILIARY STATOR WINDING ................................................ 289 

Thuso Karen Malelu, Mbika Muteba 

FAULT DETECTION IN BRUSHLESS DC MOTOR VIA PARTICLE FILTER ......................................... 295 
Letícia Maria Sathler Vianna, João Paulo Silva Gonçalves, Fabiano Fruett, Mateus 
Giesbrecht 

FEASIBILITY DESIGN STUDY OF HIGH-PERFORMANCE, HIGH-POWER-DENSITY 
PROPULSION MOTOR FOR MIDDLE-RANGE ELECTRIC AIRCRAFT ................................................. 300 

Ahmed Hebala, Stefano Nuzzo, Giuseppe Volpe, Peter H. Connor, Paolo Giangrande, Chris 
Gerada, Michael Galea 

FREQUENCY-ADAPTIVE PERIODIC CONTROLLER DESIGN FOR FAULT-TOLERANT 
SPMSM SPEED CONTROL SYSTEMS ........................................................................................................ 307 

Devi Hendriyono, Tian-Hua Liu, Muhammad Syahril Mubarok, Suwarno 

GENERATION OF 42-SIDED POLYGONAL VOLTAGE SPACE VECTOR STRUCTURE FOR 
SUPPRESSION OF LOWER ORDER HARMONICS IN IM DRIVE APPLICATIONS .............................. 313 

Rahul Dewani, Mriganka Ghosh Majumder, Rakesh R., K. Gopakumar, L. Umanand, Dariusz 
Zieliski, Wojciech Jarzyna 



IMPROVING PERFORMANCE AND EXTENDING LIFETIME OF PMSMS VIA ADVANCED 
END-WINDING COOLING ............................................................................................................................ 319 

Vincenzo Madonna, Cosimo Spagnolo, Paolo Giangrande, Michael Galea 

MAGNETIC PROPERTIES OF FERROMAGNETIC MATERIALS PRODUCED BY 3D 
MULTI-MATERIAL PRINTING .................................................................................................................... 326 

Nikolaus Trnka, Johannes Rudolph, Ralf Werner 

MODEL PREDICTIVE TORQUE CONTROL WITH SYNCHRONIZED SAMPLING 
FREQUENCY FOR HIGH FREQUENCY INDUCTION MACHINE DRIVES ............................................ 332 

Péter Stumpf, István Bara 

PENTAGON CONNECTED FIVE-PHASE INDUCTION MACHINE WORKING UNDER ONE-
PHASE FAULT ............................................................................................................................................... 339 

Pavel Zaskalicky 

PERFORMANCE EVALUATION OF A FOUR-PORT PM VERNIER MOTOR FOR HYBRID 
ELECTRIC VEHICLES ................................................................................................................................... 345 

Mbika Muteba 

POSITION SENSORLESS CONTROL METHOD BY USING REDEFINED EXTENDED 
ELECTROMOTIVE FORCE FOR ALL-SPEED-RANGE DRIVE OF IPMSM AND ITS 
EVALUATION ON ELECTRIC VEHICLE ................................................................................................... 351 

Kentaro Kitamura, Nimura Takumi, Shinji Doki 

RADIAL -FLUX TWO-STATOR MOTOR WITH HALBACH PMS ............................................................ 357 
Shahin Asgari, Reza Yazdanpanah, Mojtaba Mirsalim 

RESEARCH ON EFFICIENCY INTERVAL DISTRIBUTION OF PERMANENT MAGNET 
SYNCHRONOUS MOTOR FOR ELECTRIC VEHICLE BASED ON OPERATION DATA 
STATISTICS .................................................................................................................................................... 362 

Hai Yu, Junjun Deng, Zhenpo Wang, Shuo Wang 

SYNCHRONOUS MACHINE PARAMETERS IDENTIFICATION FROM DATA ACQUIRED 
DURING OPERATIVE RANGE TEST .......................................................................................................... 368 

Maximiliano Conde Alexandre Rocha, Luis Alfredo Esteves Meneses, Mateus Giesbrecht 

TORQUE RIPPLE REDUCTION USING VARIABLE DC-LINK VOLTAGE TECHNIQUE FOR 
PERMANENT MAGNET SYNCHRONOUS MOTOR IN BATTERY ELECTRIC VEHICLE ................... 374 

Libo Liu, Gunther Götting, Jian Xie 

ZERO TORQUE RIPPLE OPERATION OF SEVEN-PHASE CONCENTRATED-FULL-PITCH 
WINDING INDUCTION MOTOR UNDER OPEN CIRCUIT FAULTS ....................................................... 380 

Shan He, Xin Sui, Dao Zhou, Frede Blaabjerg 

ELECTRONIC SYSTEMS-ON-CHIP AND EMBEDDED SYSTEMS 

A 5V, 20MHZ BANDWIDTH, FULLY DIFFERENTIAL OPERATIONAL AMPLIFIER WITH 
70 V/µS SLEW RATE AND 205 NS/30 NS ENABLE/DISABLE TIME IN 180 NM CMOS ....................... 389 

Timo Mai, Robert Weigel 

A FULLY-INTEGRATED EFFICIENT POWER MANAGEMENT SYSTEM FOR MICRO-
SCALE BIOMEDICAL APPLICATIONS ...................................................................................................... 394 

Mahmoud H. Kamel, Basem A. Abdelmagid, Ahmed N. Mohieldin 



COMPENSATION SCHEME FOR HIGH BANDWIDTH LDOS WITH LARGE PARASITIC 
ESL ................................................................................................................................................................... 400 

Cristina Azcona, Santiago Iriarte 

CONTROLLING REAL MEMRISTORS IN EMBEDDED SYSTEMS ........................................................ 405 
Philipp Grothe, Jan Haase 

PLANT GROWTH PREDICTION THROUGH INTELLIGENT EMBEDDED SENSING .......................... 411 
Sergey Nesteruk, Dmitrii Shadrin, Vladislav Kovalenko, Antonio Rodríguez-Sánchez, Andrey 
Somov 

TURBO PARAMETRIC SPECTRAL ESTIMATION METHOD OF CLUTTER PROFILE FOR 
ADAPTIVE RADAR DETECTION ................................................................................................................ 417 

Berna Eraslan, Gökhan M. Güvensen, Yalcin Tanik 

ENGINEERING EDUCATION 

A CONTINUOUS DESIGN PBL MACHINERY SLIDE TABLE SYSTEM PROJECT IN 
CONTROL ENGINEERING ........................................................................................................................... 425 

Sheng Qiang, Liguo Tan, Xiaoping Shi, Bin Zhou, Yurong Lin, Mingda Ma 

ONLINE LABORATORY SESSIONS FOR THE EDUCATION OF ELECTRICAL MACHINES 
AND DRIVES .................................................................................................................................................. 430 

Jianning Dong, Thiago Batista Soeiro, Joris Koeners, Pavol Bauer 

STUDY THE CONTROL ANALYSIS METHODS ON A DIRECT CURRENT MOTOR ........................... 436 
N. Fusun Oyman Serteller 

TEACHING DIGITALIZATION AND SYSTEMS MODELING FOR VIRTUAL 
COMMISSIONING USING VIRTUAL LABS ............................................................................................... 440 

Michael Dietz, Barbara Meissner, Ronald Schmidt-Vollus 

UNDERSTANDING SWITCHED RELUCTANCE MOTOR ANALYSIS USING 
ANSYS/MAXWELL ....................................................................................................................................... 446 

Bekir Gecer, N. Fusun Oyman Serteller 

FACTORY AUTOMATION AND INDUSTRIAL INFORMATICS 

AUTOMATIC INDUSTRY PCB BOARD DIP PROCESS DEFECT DETECTION WITH DEEP 
ENSEMBLE METHOD ................................................................................................................................... 453 

Yu-Ting Li, Paul Kuo, Jiun-In Guo 

INTEGRATING 2D AND 3D DIGITAL PLANT INFORMATION TOWARDS AUTOMATIC 
GENERATION OF DIGITAL TWINS ............................................................................................................ 460 

Seppo Sierla, Mohammad Azangoo, Alexander Fay, Valeriy Vyatkin, Nikolaos 
Papakonstantinou 

NEXT GENERATION CONTROL UNITS SIMPLIFYING INDUSTRIAL MACHINE 
LEARNING...................................................................................................................................................... 468 

Stefano De Blasi, Elmar Engels 

SUPPLY CHAIN OPTIMIZATION TO MITIGATE ELECTRONIC COMPONENTS 
SHORTAGE IN MANUFACTURING OF TELECOMMUNICATIONS NETWORK 
EQUIPMENT ................................................................................................................................................... 474 

Agata Migalska, Witold Pawlus 



SURVEY ON SECURITY CONCEPTS TO ADAPT FLEXIBLE MANUFACTURING AND 
OPERATIONS MANAGEMENT BASED UPON MULTI-AGENT SYSTEMS .......................................... 480 

Sebastian Braun, Chi-Tsun Cheng, Steve Dowey, Jörg Wollert 

INDUSTRIAL INFORMATICS AND CLOUD COMPUTING 

BRAILLE BLOCK RECOGNITION USING CONVOLUTIONAL NEURAL NETWORK AND 
GUIDE FOR VISUALLY IMPAIRED PEOPLE ............................................................................................ 487 

Toshiaki Okamoto, Tomoyuki Shimono, Yuichi Tsuboi, Mayuko Izumi, Yousuke Takano 

DEPLOYMENT OF A SMART AND PREDICTIVE MAINTENANCE SYSTEM IN AN 
INDUSTRIAL CASE STUDY ......................................................................................................................... 493 

Filipe Alves, Hasmik Badikyan, H. J. António Moreira, João Azevedo, Pedro Miguel Moreira, 
Luís Romero, Paulo Leitão 

LOW-INFORMATION-LOSS ANONYMIZATION OF TRAJECTORY DATA CONSIDERING 
MAP INFORMATION .................................................................................................................................... 499 

Masahiro Hashimoto, Ryo Morishima, Hiroaki Nishi 

MODELING AND PREDICTING AN INDUSTRIAL PROCESS USING A NEURAL 
NETWORK AND AUTOMATION DATA .................................................................................................... 505 

Mikko Nykyri, Mikko Kuisma, Jukka Hallikas, Mika Immonen, Pertti Silventoinen 

MODULAR DATA ACQUISITION ARCHITECTURE FOR THIN-FILM SENSORS 
SURFACES ...................................................................................................................................................... 510 

Nelson Rodrigues, José Lima, Pedro João Rodrigues, José Augusto Carvalho, Jorge 
Laranjeira, Wellington Maidana, Paulo Leitão 

MECHATRONICS AND ROBOTICS 

A TENACITY LEARNING ALGORITHM FOR HUMANOID ROBOT LOCOMOTION BASED 
ON THE HUMAN GAIT CYCLE ................................................................................................................... 519 

Fabio Suim Chagas, Luis David Peregrino De Farias, Matheus Bozza, Paulo Fernando 
Ferreia Rosa 

AUTOMATED STACKING AND SCREWING OF LOW VOLUME ELECTROMECHANICAL 
PRODUCTS WITH INDUSTRIAL ROBOT .................................................................................................. 525 

Johan Fahlström, Gabor Sziebig 

EVALUATING A VISUAL SIMULTANEOUS LOCALIZATION AND MAPPING SOLUTION 
ON EMBEDDED PLATFORMS ..................................................................................................................... 530 

Onias C B Silveira, João G O C De Melo, Leandro A S Moreira, João B N G Pinto, Luiz R L 
Rodrigues, Paulo F F Rosa 

EVALUATING THE PERFORMANCES OF THE AGORAPHILIC NAVIGATION 
ALGORITHM UNDER DEAD-LOCK SITUATIONS ................................................................................... 536 

H. S. Hewawasam, M. Yousef Ibrahim, Gayan Kahandawa, T. A. Choudhury 

FINE TORSION TORQUE CONTROL FOR GEARED MOTORS BY A STATE-REFERENCE-
DEPENDENT VARIABLE-ORDER FRICTION OBSERVER ...................................................................... 543 

Juan Padron, Yusuke Kawai, Yuki Yokokura, Kiyoshi Ohishi, Toshimasa Miyazaki 

MICROSCALE PRECISION OF 6DOF LOCALIZATION RECTIFICATION OF LOW-END 
STEREO VISION USING DEEP LEARNING ............................................................................................... 549 

Ramy Farag, Mohamed S. Saad, H. Emara, A. Bahgat 



NONLINEAR OPTIMAL CONTROL FOR THE 3-DOF LABORATORY HELICOPTER ......................... 555 
G. Rigatos, P. Wira, M. A. Hamida, M. Abbaszadeh, J. Pomares 

OBJECT STIFFNESS RECOGNITION WITH DESCRIPTORS GIVEN BY AN FPGA-BASED 
TACTILE SENSOR ......................................................................................................................................... 561 

Raúl Lora-Rivera, José Antonio Luna-Cortés, Arturo De Guzmán-Manzano, Paula Ruiz-
Barroso, Julián Castellanos-Ramos, Óscar Oballe-Peinado, Fernando Vidal-Verdú 

PRECISE OPTIMIZATION OF ROBOTIC BIPEDAL WALKING USING HAMILTONIAN 
DYNAMICS ..................................................................................................................................................... 567 

Rodrigo Matos Carnier, Yasutaka Fujimoto 

TASK-SPACE ZERO IMPEDANCE CONTROL OF THREE-DEGREE-OF-FREEDOM 
FLEXIBLE MANIPULATOR BASED ON DISTURBANCE OBSERVER .................................................. 573 

Wonbum Yun, Deokjin Lee, Sehoon Oh 

UAV PATH AUTOMATION USING VISUAL WAYPOINTS ACQUIRED FROM THE 
GROUND ......................................................................................................................................................... 579 

Fabio Luiz Junior, Leandro A. S. Moreira, Erick Menezes Moreira, Thiago J. M. Baldivieso, 
Martin S. Brunaes, Paulo F. F. Rosa 

VARIABLE-HORIZON BASED MODEL PREDICTIVE CONTROL FOR TELE-OPERATION 
WITH TIME-VARYING DELAY ................................................................................................................... 586 

Hiroki Arai, Hiroki Nagakura, Yutaka Uchimura 

POWER ELECTRONICS AND ENERGY CONVERSION 

A BJT SELF-OSCILLATING BUCK-BOOST CONVERTER FOR BATTERY-POWER LED 
FLASHLIGHTS ............................................................................................................................................... 595 

Yueh-Ru Yang 

A MODIFIED CPS-PWM FOR CAPACITOR VOLTAGE RIPPLES REDUCTION OF 
MODULAR MULTILEVEL CONVERTER BASED VARIABLE SPEED DRIVE ...................................... 601 

Safia Babikir Bashir, Hasan A. Zidan, Zulfiqar Ali Memon 

A NOVEL DC TO AC CONVERTER TOPOLOGY BASED ON MAGNETIC FLUX RATE 
SWITCHING .................................................................................................................................................... 606 

Ruman Kalyan Mahapatra, Souradeep Pal, L Umanand, K. Gopakumar 

A NOVEL HIGH-FREQUENCY SINUSOIDAL PULSE-CHARGING METHOD BASED ON A 
CONTACTLESS BATTERY CHARGER FOR MOBILE SERVICE ROBOTS ........................................... 612 

Ying-Chun Chuang, Hung-Shiang Chuang, Chun-Hsiang Yang, Shu-Yuan Fan 

A SIMPLIFIED MODULATED MODEL PREDICTIVE CONTROL FOR A GRID-TIED 
THREE-LEVEL T-TYPE INVERTER ............................................................................................................ 618 

Junzhong Xu, Thiago Batista Soeiro, Fei Gao, Houjun Tang, Pavol Bauer 

ACCURATE REACTIVE POWER SHARING FOR MICROGRID USING DISTRIBUTED 
ADAPTIVE VIRTUAL IMPEDANCE ........................................................................................................... 624 

Shuaicheng Hou, Zeng Fan, Ling Fang, Jiawei Chen 

ACTIVE VOLTAGE CONTROLLED SWITCHING OF THE POWER GAN HEMT ................................. 630 
Patrick Palmer, Jiacheng Wang, Edward Shelton 



AN EFFECTIVE DOUBLE FREQUENCY RIPPLE SUPPRESSION BASED ON SLIDING-
MODE CONTROL FOR CASCADED MULTILEVEL QUASI-Z-SOURCE INVERTERS......................... 636 

Farzaneh Bagheri, Hasan Komurcugil, Sertac Bayhan 

AN IMPROVED HIGHLY EFFICIENT LLC RESONANT CONVERTER IN DC ENERGY 
CONVERSION SYSTEMS WITH A WIDE-RANGE INPUT SOURCE ...................................................... 642 

Ying-Chun Chuang, Shu-Yuan Fan, Jian-Liang Pan, Chun-Hsiang Yang 

AN INDUCTIVE POWER TRANSFER SYSTEM CASE STUDY: LARGE GAP IN LOW 
POWER WIRELESS POWER SUPPLY ......................................................................................................... 649 

Alexis A. Narvaez, Claudio Carretero, Jesus Acero, Jose M. Burdio 

AN SOC-BASED ACTIVE EQUALIZER FOR FAST CHARGE BALANCE OF SERIES-
CONNECTED BATTERY PACK ................................................................................................................... 655 

Hung-Yu Pai, Kun-Che Ho, Guan-Jhu Chen, Po-Han Liao, Shun-Chung Wang, Yi-Hua Liu 

ANALYSIS OF COMMON MODE NOISE REDUCTION MECHANISM IN A SHIELDED 
INDUCTOR ..................................................................................................................................................... 660 

Mamoru Sasaki, Jun Imaoka, Masayoshi Yamamoto, Akira Nakano, Koji Fuse 

BINARY CAPACITOR VOLTAGE CONTROL-BASED MULTI-LEVEL CONVERTER FOR 
LOW NOMINAL DC VOLTAGE APPLICATIONS ...................................................................................... 666 

Sanghun Choi 

COMPARISON OF SWITCHING PERFORMANCE BETWEEN GAN AND SIC MOSFET VIA 
13. 56MHZ HALF-BRIDGE INVERTER ....................................................................................................... 672 

Yi Xiong, Aoi Oyane, Tengfei Ou, Senanayake Thilak, Jun Imaoka, Masayoshi Yamamoto 

COMPARISON OF TWO AND THREE-LEVEL DC-AC CONVERTERS FOR A 100 KW 
BATTERY ENERGY STORAGE SYSTEM .................................................................................................. 677 

Marco Stecca, Thiago Batista Soeiro, Laura Ramirez Elizondo, Pavol Bauer, Peter Palensky 

COST FUNCTION DESIGN FOR STABLE PERFORMANCE OF MODULATED MODEL 
PREDICTIVE CONTROL FOR GRID-TIED INVERTERS .......................................................................... 683 

Jordan Zucuni, Fernanda Carnielutti, Margarita Norambuena, José Rodriguez, Humberto 
Pinheiro 

DESIGN METHOD FOR MULTI-COIL WIRELESS POWER TRANSFER SYSTEMS ............................. 689 
Krystian Frania, Zbigniew Kaczmarczyk, Krzysztof Bodzek 

DESIGN OF ACTIVE COMMON MODE NOISE VOLTAGE CANCELER FOR SIC 
INVERTER FED INDUCTION MOTOR DRIVE WITH REDUCED COMMON MODE 
VOLTAGE PWM ............................................................................................................................................. 695 

Manish Kumar, Kalaiselvi Jayaraman 

DQ-BASED RADIAL BASIS FUNCTION CONTROLLER FOR SINGLE-PHASE PEC9 
INVERTER ...................................................................................................................................................... 701 

Mohammad Babaie, Majid Mehrasa, Mohammad Sharifzadeh, Guillaume Melis, Kamal Al-
Haddad 

FAILURE-RATE COMPARISON OF SINGLE-ENDED AND DOUBLE-ENDED FORWARD 
CONVERTER BY MEANS OF FAULT-TREE ANALYSIS ......................................................................... 707 

Yun-Gi Kwak, Dae-Ho Heo, Byoung-Hee Lee, Feel-Soon Kang 

GATE DRIVERS TECHNIQUES AND SOLUTIONS FOR GAN HEMTS IN HIGH 
FREQUENCY APPLICATIONS ..................................................................................................................... 712 

Wei-Ren Lin, Camilo Suarez, Kazuhiro Umetani, Wilmar Martinez 



HIGH FREQUENCY THREE-PHASE 5-LEVEL T-TYPE DC-DC CONVERTER USING SIC 
MOSFETS ........................................................................................................................................................ 717 

Amin Ashraf Gandomi, Leila Parsa 

HIGH-SPEED NONLINEAR MPC WITH LONG PREDICTION HORIZON FOR 
INTERLEAVED SWITCHING AC/DC-CONVERTERS ............................................................................... 723 

Thomas Hausberger, Andreas Kugi, Alexander Eder, Wolfgang Kemmetmüller 

HYSTERESIS CONTROL OF THE PSEUDO BOOST PFC CONVERTER ................................................ 731 
Aleksandra Lekic-Vervoort, Milovan Majstorovic, Leposava Ristic, Dušan Stipanovic 

IDENTIFICATION OF THE STRONG IGBT SWITCHING SPIKES ........................................................... 736 
Zhihao Yu, Yevgen Biletskiy, Liuchen Chang 

INDEPENDENT VOLTAGE ORIENTED DC-SIDE SENSORLESS CONTROL OF THREE-
PHASE CASCADED H-BRIDGE MULTILEVEL INVERTER WITH DECENTRALIZED 
MPPTS ............................................................................................................................................................. 740 

Khalil Saad A. Algarny, Mahinda Vilathgamuwa, Mark Broadmeadow, Wooyoung Choi 

MITIGATION ZERO-CROSSING DISTORTION OF ACTIVE NEUTRAL-POINT-CLAMPED 
RECTIFIER WITH IMPROVED HYBRID PWM TECHNIQUE .................................................................. 744 

Mohammad Najjar, Morten Nymand, Alireza Kouchaki 

MODULATION STRATEGY FOR A HV-DAB DRIVING DE TRANSDUCERS 
CONSIDERING RESONANT TRANSITIONS .............................................................................................. 750 

Samuel Junglas, Jürgen Maas 

MULTI-PHYSICS ANALYSIS OF ELECTROMAGNETIC VALVES BASED ON 
VOLUMETRIC ENERGY CONVERSION .................................................................................................... 756 

Minxiang Wu, M. Kiani 

OUTPUT IMPEDANCE COMPENSATION OF A CASCADED ADVANCED AC-SIMULATOR ........... 761 
Peter Jonke, Markus Makoschitz, Sumanta Biswas, Johannes Stöckl, Hans Ertl 

QUADRATIC DC/DC CONVERTER WITH AUTOTRANSFORMER AT THE OUTPUT SIDE .............. 767 
Felix A. Himmelstoss, Helmut L. Votzi, Michael Windisch 

ROBUSTNESS ANALYSIS AND DESIGN OF DELAY-BASED PLL FOR SINGLE-PHASE 
INVERTERS WITH RESONANT CURRENT CONTROLLER IN WEAK GRID ....................................... 773 

Shenyiyang Bian, Jinming Xu, Qiang Qian 

ROBUSTNESS AND HARMONICS SUPPRESSION OF GRID-CONNECTED INVERTERS 
WITH DIFFERENT GRID VOLTAGE FEEDFORWARD COMPENSATIONS IN WEAK GRID ............. 779 

Yuan Hu, Jinming Xu, Hao Qian, Shenyiyang Bian, Shaojun Xie 

STEP-DOWN MAGNETIC INTEGRATED DC-DC CONVERTER FOR LOW CURRENT 
RIPPLE AND HIGH POWER DENSITY APPLICATIONS .......................................................................... 785 

Yu Gu, Zanyi He, Wenqiang An, Zhicheng Zhou, Donglai Zhang 

SUPER-TWISTING SLIDING MODE CONTROL FOR GRID-TIED T-TYPE QZSI WITH 
REDUCED CAPACITOR VOLTAGE ............................................................................................................ 790 

Hasan Komurcugil, Sertac Bayhan 

THEORETICAL ANALYSIS OF THE AC CURRENT RIPPLE IN THREE-PHASE FOUR-LEG 
SINUSOIDAL PWM INVERTERS ................................................................................................................. 796 

Aleksandr Viatkin, Riccardo Mandrioli, Manel Hammami, Mattia Ricco, Gabriele Grandi 



POWER SYSTEMS AND SMART GRIDS 

A FEATURE REDUCTION STRATEGY FOR ENABLING LIGHTWEIGHT NON-INTRUSIVE 
LOAD MONITORING ON EDGE DEVICES ................................................................................................ 805 

Enrico Tabanelli, Davide Brunelli, Luca Benini 

A TECHNICAL ASSESSMENT ON PHOTOVOLTAIC POWER GENERATION UNDER 
VARYING WEATHER PROFILE – NORTHUMBRIA UNIVERSITY PILOT............................................ 811 

Rahul R Urs, Zunaib Ali, Mousa Marzband, Komal Saleem, B. Mohammadi-Ivatloo, A. 
Anvari-Moghaddam 

ANALYSIS OF THE GRADUAL SYNTHETIC INERTIA CONTROL ON LOW-INERTIA 
POWER SYSTEMS ......................................................................................................................................... 816 

Harold R. Chamorro, Roozbeh Torkzadeh, Mojtaba Eliassi, Pedro Betancourt-Paulino, 
Michel Rezkalla, Francisco Gonzalez-Longatt, Vijay K. Sood, Wilmar Martinez 

DISTRIBUTED LEARNING CONTROL FOR ECONOMIC POWER DISPATCH: A PRIVACY 
PRESERVED APPROACH* ........................................................................................................................... 821 

Mahya Adibi, Jacob Van Der Woude 

DISTRIBUTED OPTIMAL ECONOMIC DISPATCH WITH UNCOORDINATED FIXED STEP 
SIZES FOR MICROGRIDS ............................................................................................................................. 827 

Shuai Mao, Ziwei Dong, Wei Du, Yang Tang 

DYNAMIC BEHAVIOR ANALYSIS AND CONTROL OF REACTIVE ELECTRIC SPRINGS ............... 833 
Stefano Giacomuzzi, Giuseppe Buja, Manuele Bertoluzzo, Qingsong Wang 

DYNAMIC STATE ESTIMATION OF GENERATOR USING PMU DATA WITH UNKNOWN 
INPUTS ............................................................................................................................................................ 839 

Yonggu Lee, Seon Hyeog Kim, Gyul Lee, Yong-June Shin 

EMULATION OF IEEE EXCITATION SYSTEM MODELS USING MICRO-ALTERNATOR’S 
EXCITATION SYSTEM ................................................................................................................................. 845 

Tanmay Mishra, Gurunath Gurrala 

EXCITATION SYSTEM RESPONSE ANALYSIS OF THE BABA HYDROELECTRIC POWER 
PLANT GENERATION UNITS ...................................................................................................................... 851 

Rommel Chang, Paul Amen, Giovanny Medina, Javier Urquizo 

EXPLORING THE PRACTICALITY OF HUANG-HILBERT TRANSFORM FOR NILM 
FEATURE EXTRACTION .............................................................................................................................. 857 

Alaa Saleh, Dirk Benyoucef, Djaffar Ould Abdeslam 

FROM GRID FEEDING TO GRID SUPPORTING CONVERTERS: A CONSTANT POWER 
ACTIVE DISTRIBUTION NETWORK PERSPECTIVE ............................................................................... 862 

Shah Fahad, Arman Goudarzi, Ji Xiang 

HARMONIC RESONANCE RISK ASSESSMENT OF PHOTOVOLTAIC APPLICATIONS IN 
LOW VOLTAGE GRID .................................................................................................................................. 868 

Duc-Thanh Do, Holger Hirsch 

HYBRID DIAGNOSTIC TECHNIQUES FOR HIGH VOLTAGE ON-LOAD TAP CHANGERS .............. 874 
Zain Riaz, Peter Wouters, Fahim Riaz, Peter Van Der Wielen, Jos Wetzer 



IMPACT OF GRID IMPEDANCE AND THEIR RESONANCE ON THE STABILITY OF 
SINGLE-PHASE PV-INVERTERS IN LOW VOLTAGE GRIDS ................................................................. 880 

Elias Kaufhold, Jan Meyer, Peter Schegner 

IMPLEMENTATION OF DYNAMIC PROGRAMMING ALGORITHMS FOR ELECTRIC 
VEHICLE SMARTCHARGING IN A REAL PARKING LOT WITH SUPERVISION ............................... 886 

David Roszczypala, Christophe Batard, Frédéric Poitiers, Nicolas Ginot 

INTEGRATION OF BLOCKCHAIN WITH IEC 61850 FOR INTERNAL MANAGEMENT OF 
MICROGRIDS ................................................................................................................................................. 892 

M. Gayo, F. J. Rodríguez, C. Santos, P. Martín, J. A. Jiménez 

INVESTIGATION INTO THE IMPACT OF CABLE FAILURE LOCALISATION METHODS 
ON THE UNDERGROUND CABLE LIFE TIME IN A MEDIUM VOLTAGE DISTRIBUTION 
NETWORK ...................................................................................................................................................... 898 

Samuel Afotey, Seyed Morteza Aliadeh 

LOAD PROFILE CYCLE RECOGNITION FOR INDUSTRIAL DC MICROGRIDS WITH 
ENERGY STORAGE SYSTEMS .................................................................................................................... 904 

Alexander Männel, Kevin Müller, Elias Knöchelmann, Tobias Ortmaier 

LONG SHORT-TERM MEMORY AUTOENCODER NEURAL NETWORKS BASED DC 
PULSED LOAD MONITORING USING SHORT-TIME FOURIER TRANSFORM FEATURE 
EXTRACTION ................................................................................................................................................ 912 

Yue Ma, Atif Maqsood, Keith Corzine, Damian Oslebo 

NADIR FREQUENCY ESTIMATION IN LOW-INERTIA POWER SYSTEMS ......................................... 918 
Harold R. Chamorro, Alvaro D. Orjuela-Cañón, David Ganger, Mattias Persson, Francisco 
Gonzalez-Longatt, Vijay K. Sood, Wilmar Martinez 

ONLINE DYNAMIC ASSESSMENT OF SYSTEM STABILITY USING UNSCENTED 
KALMAN FILTER .......................................................................................................................................... 923 

Ricardo Moreno, Harold R. Chamorro, Rebecca Rye, Hesam Khazraj, Francisco Gonzalez-
Longatt, Vijay K. Sood, Wilmar Martinez 

OPTIMAL BATTERY STORAGE ARBITRAGE CONSIDERING DEGRADATION COST IN 
ENERGY MARKETS ...................................................................................................................................... 929 

Alireza Akbari-Dibavar, Behnam Mohammadi-Ivatloo, Amjad Anvari-Moghaddam, Sayyad 
Nojavan, Morteza Vahid-Ghavidel, Miadreza Shafie-Khah, João P. S. Catalão 

OPTIMAL CHARGING SCHEDULING OF ELECTRIC VEHICLES BASED ON PRINCIPAL 
COMPONENT ANALYSIS AND CONVEX OPTIMIZATION .................................................................... 935 

J. A. Dominguez, A. W. Dante, K. Agbossou, N. Henao, J. Campillo, A. Cardenas, S. 
Kelouwani 

OPTIMAL ENERGY MANAGEMENT AND ECONOMIC ANALYSIS OF A GRID-
INTERACTIVE PV WITH BATTERY STORAGE SYSTEM IN CAPE TOWN .......................................... 941 

Stephen Marais, Kanzumba Kusakana, Sandile Philip Koko 

PARAMETER ESTIMATION OF A SINGLE-DIODE PV MODEL USING A HYBRID 
CHARGED SYSTEM SEARCH ALGORITHM ............................................................................................. 947 

Chao-Ming Huang, Shin-Ju Chen, Sung-Pei Yang 

PEAK-TO-AVERAGE RATIO ANALYSIS OF A LOAD AGGREGATOR FOR INCENTIVE-
BASED DEMAND RESPONSE ...................................................................................................................... 953 

Alejandro Fraija, Kodjo Agbossou, Nilson Henao, Sousso Kelouwani 



POWER QUALITY EXAMINATION OF MEASURED DATA AT POINT OF CUSTOMER 
CONNECTION IN QATAR ............................................................................................................................ 959 

Sertac Bayhan, Ali Elreyyah 

RELIABILITY ASSESSMENT CONSIDERING INTERMITTENT USAGE OF ELECTRIC 
VEHICLES IN PARKING LOTS .................................................................................................................... 965 

Usama Bin Irshad, Sohaib Rafique, Graham Town 

ROBUST OPTIMIZATION APPROACH FOR GENERATION SCHEDULING OF A HYBRID 
THERMAL-ENERGY STORAGE SYSTEM ................................................................................................. 971 

Hooman Khaloie, Amjad Anvari-Moghaddam 

RENEWABLE ELECTRIC ENERGY CONVERSION,PROCESSING AND STORAGE 

A COMPARATIVE STUDY OF CONTROL METHODS FOR GRID SIDE CONVERTERS IN 
PMSG-BASED WIND ENERGY CONVERSION SYSTEMS ...................................................................... 979 

Mohammad Sadegh Eslahi, Sadegh Vaez-Zadeh, Alireza Jabbarnejad 

A FULL-BRIDGE PARTIAL-POWER PROCESSING CONVERTER APPLIED TO SMALL 
WIND TURBINES SYSTEMS ........................................................................................................................ 985 

Anderson José Balbino, Moises Carlos Tanca-Villanueva, Telles Brunelli Lazzarin 

A RECONFIGURABLE DUAL-OUTPUT ENERGY HARVESTING SYSTEM WITH MPPT 
AND STORAGE CAPABILITY ..................................................................................................................... 991 

Basem A. Abdelmagid, Mahmoud H. Kamel, Ahmed N. Mohieldin 

CAPACITY LOSS REDUCTION USING SMART-BATTERY MANAGEMENT SYSTEM FOR 
LI-ION BATTERY ENERGY STORAGE SYSTEMS ................................................................................... 997 

Dulmini Karunathilake, Mahinda Vilathgamuwa, Yateendra Mishra, Troy W. Farrell, San 
Shing Choi 

DESIGN OF A COST OPTIMIZED HYBRID RENEWABLE ENERGY SYSTEM FOR 
IMPRESSED CURRENT CATHODIC PROTECTION ............................................................................... 1003 

Cyncol Akani Sibiya, Bubele Papy Numbi, Kanzumba Kusakana 

EFFICIENT ELECTRO-MECHANICAL CONVERSION SYSTEM IN BLADELESS WIND 
TURBINES .................................................................................................................................................... 1009 

Ashwani Gautam, Sanga Sai Srinivas, A. V. Ravi Teja 

FAULT DETECTION IN PHOTOVOLTAIC ARRAYS VIA SPARSE REPRESENTATION 
CLASSIFIER .................................................................................................................................................. 1015 

Heybet Kiliç, Behnam Khaki, Bilal Gumus, Musa Yilmaz, Peter Palensky 

FLEXIBLE ACTIVE/REACTIVE POWER RIPPLE CONTROL OF GRID-CONNECTED 
VOLTAGE SOURCE CONVERTERS UNDER UNBALANCE CONDITIONS ........................................ 1022 

Kambiz Adnani, Sadegh Vaez-Zadeh, Alireza Jabbarnejad 

INVESTIGATION OF MODULAR MULTILEVEL CONVERTERS FOR E-STATCOM 
APPLICATIONS ............................................................................................................................................ 1028 

Frederik Hahn, Luis Camurca, Marco Liserre 

MAXIMIZATION OF RENEWABLE POWER GENERATION FOR OPTIMAL OPERATION 
OF THE EGYPTIAN GRID .......................................................................................................................... 1033 

Hady H. Fayek, Omar H. Abdalla 



MAXIMUM POWER POINT TRACKING BASED MODEL PREDICTIVE CONTROL AND 
EXTENDED KALMAN FILTER USING SINGLE VOLTAGE SENSOR FOR PV SYSTEMS ................ 1039 

Mostafa Ahmed, Mohamed Abdelrahem, Ralph Kennel, Christoph M. Hackl 

MONOLITHIC BIDIRECTIONAL SWITCH BASED ON GAN GATE INJECTION 
TRANSISTORS ............................................................................................................................................. 1045 

Salvatore Musumeci, Marco Panizza, Fausto Stella, Francois Perraud 

MULTI-CELL SOC ESTIMATION FOR LI-ION BATTERY APPLIED TO AN ENERGY 
STORAGE SYSTEM ..................................................................................................................................... 1051 

Juliana Cintra Miranda De Souza Aranha, Mateus Giesbrecht 

OPTIMIZATION OF MARINE CURRENT TURBINES ARRANGEMENT USING A GENETIC 
ALGORITHMAPPLICATION TO THE FROMVEUR STRAIT (FRANCE) .............................................. 1057 

Eyman Fakhri, Jèrôme Thiebot, Salvy Bourguet, Mohamed Machmoum, Hamid Gualous 

POWER SHARING MANAGEMENT OF A PEC9-BASED MICROGRID BY FEEDBACK-
FEEDFORWARD CONTROL STRATEGY ................................................................................................. 1062 

Majid Mehrasa, Mohammad Sharifzadeh, Mohammad Babaie, Kamal Al-Haddad 

RESONANT CONTROLLER DESIGN FOR CONVERTERS IN THE SYNCHRONOUS 
REFERENCE FRAME FOR APPLICATIONS IN WIND POWER GENERATION SYSTEMS ............... 1068 

F. E Rodarte, J. J. Rodriguez, O. Carranza, R. Ortega, D. Memije 

TECHNICAL ASSESSMENT OF LARGE SCALE PEM ELECTROLYZERS AS FLEXIBILITY 
SERVICE PROVIDERS ................................................................................................................................ 1074 

Digvijay Gusain, Miloš Cvetkovic, Ron Bentvelsen, Peter Palensky 

WASTE HEAT RECOVERY UNIT FOR ENERGY INTENSIVE INDUSTRIES 
THERMOELECTRICITY HARVESTING ................................................................................................... 1079 

J. Oliver, R. Malet, R. Aragonés, R. Voces, C. Ferrer 

SENSORS, ACTUATORS AND MICRO-/NANOTECHNOLOGY 

APPLICATION OF DIFFERENTIAL EVOLUTION TO MONO-OBJECTIVE TUNING OF 
VIBRATION SPECTRUM ANALYZERS BASED ON MICROELECTROMECHANICAL 
SYSTEMS ...................................................................................................................................................... 1087 

Yara Quilles Marinho, Fabiano Fruett, Mateus Giesbrecht 

CUBATURE KALMAN FILTERING FUSING EXPECTATIONMAXIMIZATION METHOD 
FOR ATTITUDE DETERMINATION APPLIED TO UNDERWATER GLIDER ...................................... 1093 

Haoqian Huang, Guangsheng Wu, Jiacheng Tang 

IMPEDANCE SPECTROSCOPY FOR ENHANCED DATA COLLECTION OF 
CONDUCTOMETRIC SOOT SENSORS ..................................................................................................... 1099 

L. M. Middelburg, M. Ghaderi, D. Bilby, J. H. Visser, G. Q. Zhang, R. F. Wolffenbuttel 

SELF-CLEANING MICRO-WINDOWS FOR IN-TAILPIPE OPTICAL EXHAUST GAS 
MEASUREMENTS ....................................................................................................................................... 1104 

Amir Ghaderi, Luke M. Middelburg, David Bilby, Jaco H. Visser, Per Lundgren, Peter 
Enoksson, Reinoud F. Wolffenbuttel 

SENSOR FAULT IDENTIFICATION IN MECHATRONIC SYSTEMS DESCRIBED BY 
LINEAR AND NONLINEAR MODELS* .................................................................................................... 1109 

Alexey Zhirabok, Alexander Zuev, Alexey Shumsky 



TOWARDS FACTORY SCHEDULE BASED ADAPTATION FOR RELIABLE NETWORKING 
IN INDUSTRIAL IOT ................................................................................................................................... 1115 

Sabari Nathan Anbalagan, Fatjon Seraj, Paul Havinga 

ADVANCED TECHNOLOGIES FOR DC MICROGRID PLUG AND PLAY OPERATIONS 

ACCURATE POWER SHARING OF HYBRID ENERGY STORAGE SYSTEM IN DC 
SHIPBOARD POWER SYSTEM BASED ON QUADRATIC PROGRAMMING ALGORITHM ............. 1123 

Tianling Shi, Heyu Liu, Fei Wang, Shengqi Zhang, Hui Guo, Zhengyu Lin 

DATA-DRIVEN FAULT LOCALIZATION OF A DC MICROGRID WITH REFINED DATA 
INPUT ............................................................................................................................................................ 1129 

Waqas Javed, Dong Chen 

IMPROVED POWER FLOW METHODS FOR DC GRIDS ........................................................................ 1135 
Nils H. Van Der Blij, Dario Chaifouroosh, Claudio A. Cañizares, Thiago B. Soeiro, Laura M. 
Ramirez-Elizondo, Matthijs T. J. Spaan, Pavol Bauer 

MULTI-AGENT CONTROL STRATEGY FOR MICROGRIDS USING PETRI NETS ............................ 1141 
Harold R. Chamorro, Camilo Pazmino, David Paez, Fernando Jiménez, Josep M. Guerrero, 
Vijay K. Sood, Wilmar Martinez 

MULTIFUNCTIONAL CONTROL DESIGN FOR MODULAR PLUG-AND-PLAY BATTERY 
STORAGE IN DC MICROGRIDS ................................................................................................................ 1147 

Fulong Li, Haoge Xu, Zhengyu Lin 

ADVANCED TOPOLOGIES AND CONTROL TECHNIQUES FOR MULTILEVEL 

CONVERTERS 

A FIFTEEN CONCENTRIC 30-SIDED POLYGONAL SPACE VECTOR STRUCTURE USING 
A SINGLE DC-LINK FOR OEIM DRIVE .................................................................................................... 1155 

R Rakesh, Mriganka Ghosh Majumder, K. Gopakumar, Loganathan Umanand, Leopoldo G. 
Franquelo, Wojciech Jarzyna 

A NOVEL CASCADED MULTILEVEL CONVERTER TOPOLOGY BASED ON THREE-
PHASE CELLS WITH MODEL PREDICTIVE CONTROL ........................................................................ 1161 

Renner Sartório Camargo, Daniel Santamargarita Mayor, Lucas De Mingo Fernandes, Alvar 
Mayor Miguel, Emilio José Bueno Peña, Lucas Frizera Encarnação 

INVERTER CONTROL BASED ON VIRTUAL IMPEDANCE UNDER UNBALANCED LOAD .......... 1167 
Kang Ge, Zeng Fan, Ling Fang, Jiawei Chen 

MODIFIED CARRIERS PULSE WIDTH MODULATION FOR CASCADED H-BRIDGE 
INVERTERS .................................................................................................................................................. 1173 

Juhamatti Korhonen, Heikki Järvisalo, Mikko Nykyri, Pertti Silventoinen, William Giewont, 
Dan Isaksson, Janne Hannonen 

PASSIVITY-BASED CONTROL STRATEGY FOR SINGLE-PHASE THREE-LEVEL T-TYPE 
PWM RECTIFIERS ....................................................................................................................................... 1179 

Hasan Komurcugil, Sertac Bayhan 

PREDICTIVE CONTROL ON MULTILEVEL BACK-TO-BACK CASCADE H-BRIDGE 
DRIVING AN INDUCTION MOTOR .......................................................................................................... 1185 

Victor M. R De Oliveira, Renner Sartório Camargo, Emilio José Bueno Peña, Lucas Frizera 
Encarnação 



ADVANCES IN DATADRIVEN PROCESS MONITORING AND CONTROL FOR COMPLEX 

INDUSTRIAL SYSTEMS 

A DATA-DRIVEN FAULT DETECTION SCHEME FOR COMPLEX INDUSTRIAL SYSTEMS 
USING RIEMANNIAN METRIC AND RANDOMIZED ALGORITHMS ................................................. 1193 

Han Yu, Shuting Yang, Steven X. Ding, Zhongcheng Dai, Shen Yin 

A PROBABILISTIC FINITE STATE AUTOMATA-BASED FAULT DETECTION METHOD 
FOR TRACTION MOTOR ............................................................................................................................ 1199 

Tao Peng, Liuxiang Dai, Zhiwen Chen, Chenglei Ye, Xia Peng 

AN IMPROVED SIMULTANEOUS FAULT DIAGNOSIS METHOD BASED ON COHESION 
EVALUATION AND BP-MLL FOR ROTATING MACHINERY .............................................................. 1205 

Yixuan Zhang, Yu Han, Rui Yang, Dongke Su, Yiqi Wang, Yun Di, Qidong Lu, Mengjie Huang 

DATA-DRIVEN SENSOR FAULT ESTIMATION FOR THE WIND TURBINE SYSTEMS ................... 1211 
Reihane Rahimilarki, Zhiwei Gao, Nanlin Jin, Richard Binns, Aihua Zhang 

ONTOLOGY-BASED MODEL IDENTIFICATION OF INDUSTRIAL ENERGY SYSTEMS ................. 1217 
Gernot Steindl, Wolfgang Kastner 

TEMPERATURE BALANCING METHOD BASED ON FCSM2PC FOR THREE-LEVEL 
INVERTERS .................................................................................................................................................. 1224 

Tao Peng, Feiran Xie, Chao Yang, Zhiwen Chen, Chunhua Yang 

CHALLENGES AND SOLUTIONS TOWARDS FULLY POWER ELECTRONIC 

CONVERTED BASED POWER SYSTEMS 

ANALYSIS OF STRAY CURRENT CORROSION ON BURIED PIPELINE DUE TO HVDC 
GROUNDING CURRENT ............................................................................................................................ 1233 

Zhongtian Li, Mohamad Ghaffarian Niasar, Mohsen Kavian, Frank De Wild 

EVALUATION OF PHASE IMBALANCE COMPENSATION FOR MITIGATING DFIG-
SERIES CAPACITOR INTERACTION ....................................................................................................... 1239 

V. N. Sewdien, J. L. Rueda Torres 

HARDWARE-IN-THE-LOOP BASED TESTING OF WIND TURBINE CONTROLLERS FOR 
TRANSIENT STABILITY ENHANCEMENT ............................................................................................. 1244 

Zameer Ahmad, Stelios Papadakis, Arcadio Perilla, Jose Rueda Torres, Mart Van Der 
Meijden 

IMPROVEMENT OF THE FREQUENCY RESPONSE INDICATORS BY OPTIMAL UFLS 
SCHEME SETTINGS .................................................................................................................................... 1250 

Martha N. Acosta, Manuel A. Andrade, Ernesto Vázquez, Choidorj Adiyabazar, F. Gonzalez-
Longatt, J. L Rueda, P. Palensky 

UNDER-FREQUENCY LOAD SHEDDING IN MONGOLIA: SIMULATION ASSESSMENT 
CONSIDERING INERTIA SCENARIOS ..................................................................................................... 1256 

Choidorj Adiyabazar, Martha N. Acosta, F. Gonzalez-Longatt, J. L Rueda, P. Palensky 



EMERGING TOPICS IN MORE POWER ELECTRONICS GRID 

DIGITAL TWIN MODELLING OF SHIP POWER AND PROPULSION SYSTEMS: 
APPLICATION OF THE OPEN SIMULATION PLATFORM (OSP) ......................................................... 1265 

Florian Perabo, Daeseong Park, Mehdi Karbalaye Zadeh, Øyvind Smogeli, Levi Jamt 

EVALUATION OF ENERGY TRANSFER EFFICIENCY FOR SHORE-TO-SHIP FAST 
CHARGING SYSTEMS ................................................................................................................................ 1271 

Siamak Karimi, Mehdi Zadeh, Jon Are Suul 

IMPEDANCE MODELING AND STABILITY ANALYSIS OF WEAK-GRID INTERFACED 
VSG ................................................................................................................................................................ 1278 

Xinying Zhang, Jie Chen, Chunying Gong, Jiawei Chen 

ON THE IMPORTANCE OF TRACKING THE NEGATIVE-SEQUENCE PHASE-ANGLE IN 
THREE-PHASE INVERTERS WITH DOUBLE SYNCHRONOUS REFERENCE FRAME 
CURRENT CONTROL .................................................................................................................................. 1284 

Lucia Beloqui Larumbe, Zian Qin, Pavol Bauer 

UNBALANCED VOLTAGE/POWER CONTROL IN BIPOLAR DC DISTRIBUTION GRIDS 
USING POWER FLOW CONTROLLER ..................................................................................................... 1290 

Jianquan Liao, Zian Qin, Pavel Purgat, Niancheng Zhou, Qianggang Wang, Pavol Bauer 

VALIDATION OF THE CONCEPT FOR A WIDEBAND-FREQUENCY GRID IMPEDANCE 
BASED GRID EMULATOR ......................................................................................................................... 1296 

Robert Uhl, Antonello Monti 

ENERGY STORAGE SYSTEMS FOR RESILIENCE AND ROBUSTNESS IMPROVEMENT 

IN SMART GRID AND ELECTRIC MOBILITY 

A COMPARISON OF ENSEMBLE MACHINE LEARNING TECHNIQUES FOR THE 
ESTIMATE OF RESIDUAL CAPACITY OF LI-ION BATTERIES ........................................................... 1307 

Antonio Guarino, Walter Zamboni, Eric Monmasson 

AN OPTIMAL ZIGBEE WIRELESS SENSOR NETWORK DESIGN FOR ENERGY STORAGE 
SYSTEM ........................................................................................................................................................ 1313 

Yucheng Liu, Yang Wei, Hao Wang, Kim Fung Tsang, Hongxu Zhu, Yuk Tak Chow 

ANALYSIS OF ECM-BASED LI-ION BATTERY STATE AND PARAMETER ESTIMATION 
ACCURACY IN THE PRESENCE OF OCV AND POLARIZATION DYNAMICS MODELING 
ERRORS ........................................................................................................................................................ 1318 

Filip Maletic, Joško Deur 

BI-LEVEL DISTRIBUTION NETWORK PLANNING INTEGRATED WITH ENERGY 
STORAGE TO PV-CONNECTED NETWORK ........................................................................................... 1325 

A. Ashoornezhad, H. Falaghi, M. Yousefi, A. Hajizadeh 

CONTROL SCHEME FOR A HYBRID ENERGY STORAGE SYSTEM EMPLOYED IN A 
GRID-TIED DC NANO-GRID ...................................................................................................................... 1330 

Zaid Hamed Zaid, Luiz A. C. Lopes 

STATE OF HEALTH ESTIMATION OF LI-ION BATTERIES USING MULTI-INPUT LSTM 
WITH OPTIMAL SEQUENCE LENGTH .................................................................................................... 1336 

Si Joong Kim, Seon Hyeog Kim, Hyeong Min Lee, Sue Hyang Lim, Gu-Young Kwon, Yong-
June Shin 



MACHINE VISION, CONTROL AND NAVIGATION 

3D PIPE NETWORK RECONSTRUCTION BASED ON STRUCTURE FROM MOTION WITH 
INCREMENTAL CONIC SHAPE DETECTION AND CYLINDRICAL CONSTRAINT .......................... 1345 

Sho Kagami, Hajime Taira, Naoyuki Miyashita, Akihiko Torii, Masatoshi Okutomi 

A COMPARATIVE EXAMPLE BETWEEN THE USE OF PCA AND MDS FOR IMAGE 
CLASSIFICATION ........................................................................................................................................ 1353 

Wilmar Hernandez, Alfredo Mendez, Omar Flor-Unda, Vicente Gonzalez-Posada, Jose Luis 
Jimenez, Oleg Sergiyenko, Julio C. Rodriguez-Quiñonez, Mykhailo Ivanov, Ivan Menes 
Camejo, Marina Kolendovska 

A DIFFERENT APPROACH TO SOLVING THE PBVS CONTROL PROBLEM ..................................... 1359 
Adrian Burlacu, Daniel Condurache 

A LEAN CONVOLUTIONAL NEURAL NETWORK FOR VEHICLE CLASSIFICATION .................... 1365 
Jonathan J. Sanchez-Castro, Julio C. Rodríguez-Quiñonez, Luis R. Ramírez-Hernández, 
Guillermo Galaviz, Daniel Hernández-Balbuena, Gabriel Trujillo-Hernández, Wendy Flores-
Fuentes, Paolo Mercorelli, Wilmar Hernández-Perdomo, Oleg Sergiyenko, Félix Fernando 
González-Navarro 

A LOW COST VISUAL POSITIONING SYSTEM FOR SMALL SCALE TRACKING 
EXPERIMENTS ON UNDERWATER VEHICLES ..................................................................................... 1370 

Shiming He, Yubin Liu, Ji Xiang 

CLASSIFICATION OF VEHICLE IMAGES THROUGH DEEP NEURAL NETWORKS FOR 
CAMERA VIEW POSITION SELECTION .................................................................................................. 1376 

Cuauhtémoc Mariscal-García, Wendy Flores-Fuentes, Daniel Hernández-Balbuena, Julio C. 
Rodríguez-Quiñonez, Oleg Sergiyenko, Félix Fernando González-Navarro, Jesús Elías 
Miranda-Vega 

DECONVOLUTION OF IMAGE SEQUENCES WITH A LEARNING FFT-BASED 
APPROACH ................................................................................................................................................... 1381 

Iaroslav Koshelev, Andrey Somov, Stamatios Lefkimmiatis, Antonio Rodríguez-Sánchez 

PAPER TITLE EXPERIMENTAL ESTIMATION OF THE FREQUENCY RESPONSE OF AN 
OPTICAL SYSTEM IMPLEMENTING THE PHASE TRIANGULATION METHOD ............................. 1387 

Sergey V. Dvoynishnikov, Vitaly V. Rahmanov, Grigory V. Bakakin 

GAP BASED NOVEL APPROACH FOR SAFE AND FAST OBSTACLE AVOIDANCE FOR 
AUTONOMOUS PLATFORMS ................................................................................................................... 1392 

Eren Çakmak, Serhat Tekin, Aykut Özdemir, Seta Bogosyan 

GEOMETRIC ANALYSIS OF A LASER SCANNER FUNCTIONING BASED ON DYNAMIC 
TRIANGULATION ....................................................................................................................................... 1398 

Cesar Sepulveda-Valdez, Oleg Sergiyenko, Vera Tyrsa, Wendy Flores-Fuentes, Julio César 
Rodríguez-Quiñonez, Fabian Natanael Murrienta-Rico, Jesús Elías Miranda-Vega, Daniel 
Hernandez-Balbuena, Paolo Mercorelli, Marina Kolendovska 

METHOD OF STRUCTURED IMAGE DECODING AT NONLINEARITY OF THE SOURCE–
RECEIVER PATH OF OPTICAL RADIATION .......................................................................................... 1404 

Sergey V. Dvoynishnikov, Vladimir G. Meledin, Ivan K. Kabardin 

POSE ESTIMATION OF STACKED RECTANGULAR OBJECTS FROM DEPTH IMAGES ................. 1409 
Daiki Matsuno, Ryo Hachiuma, Hideo Saito, Junichi Sugano, Hideyuki Adachi 



REAL TIME OPERATOR FOCUS MONITORING SYSTEM BASED ON A BRAIN-
COMPUTER INTERFACE ........................................................................................................................... 1415 

Ariel Guerra, Danilo Caceres, Fernando Merchan, Kang-Hyun Jo 

TRANSIMPEDANCE AMPLIFIER FOR LASER SCANNING SYSTEM RANGE EXTENSION ........... 1421 
Ivan Yeniseysk Alba Corpus, Lars Lindner, Oleg Sergiyenko, Mykhailo Ivanov, Wendy Flores 
Fuentes, Julio C. Rodriguez, Daniel Hernandez Balbuena, Fabián N. Murrieta Rico, 
Alexander Gurko 

WIRELESS ADAPTER MODULE DEVELOPMENT FOR ROBOT COMMUNICATION IN IOT 
ECOSYSTEMS .............................................................................................................................................. 1427 

Kevin B. Ruiz-López, Luis C. Basáca-Preciado, Moises J. Castro-Toscano, Yamel Ungson-
Almeida, Verónica Rojas-Mendizabal, Arnoldo Díaz-Ramírez, Wendy Flores-Fuentes 

MAGNETIC DESIGN, IMPLEMENTATION AND ANALYSIS FOR NEXT GENERATION 

POWER CONVERTERS 

ANALYSIS OF WINDING LOSS AND OPTIMIZATION OF INDUCTIVE POWER 
TRANSFER COILS ....................................................................................................................................... 1435 

J. Acero, I. Lope, C. Carretero, J. M. Burdío 

DOWNSIZING OF THREE-PHASE WIRELESS POWER TRANSFER SYSTEM WITH 12 
COILS BY REDUCING MAGNETIC INTERFERENCE ............................................................................ 1442 

Rintaro Kusui, Keisuke Kusaka, Jun-Ichi Itoh, Shuichi Obayashi, Tetsu Shijo, Masaaki Ishida 

IRON LOSS EVALUATION OF GAN PWM-SUPPLIED MAGNETIC CORES FOR MHZ 
CONVERTERS IN MORE ELECTRIC AIRCRAFTS - 400HZ CASE ........................................................ 1448 

Wilmar Martinez, Camilo Suarez, Weiren Lin 

MEASURING AND MODELING BROADBAND MAGNETIC LOSSES VERSUS 
TEMPERATURE AND AGING EFFECTS IN COO-DOPED MN-ZN FERRITES .................................... 1454 

Vasiliki Tsakaloudi, Cinzia Beatrice, Samuel Dobák, Fausto Fiorillo, Vassilios Zaspalis 

SECONDARY-SIDE CENTER-TAPPED TRANSFORMER STRUCTURE WITH ONE-TURN 
SECONDARY COILS INTEGRATING RECTIFIER FOR REDUCING COPPER LOSS OF 
FORWARD CONVERTER ........................................................................................................................... 1459 

Tomohide Shirakawa, Kazuhiro Umetani, Eiji Hiraki, Wilmar Martinez 

TEMPERATURE DEPENDENCY MODELING, SIMULATION AND EXPERIMENTAL 
VALIDATIONS OF DC SUPERIMPOSITION CHARACTERISTICS FOR GAPPED-FERRITE 
INDUCTOR INCLUDING SATURATION REGION .................................................................................. 1466 

Jun Imaoka, Tatsuya Aoki, Koichi Shigematsu, Masayoshi Yamamoto 

PV SYSTEMS AND OTHER DISTRIBUTED ENERGY RESOURCES IN GRIDS 

CHALLENGES, MONITORING, AND POWER QUALITY ASSESSMENT 

A MATHEMATICAL METHOD FOR INDUCTION GENERATOR BASED WIND POWER 
PLANT SIZING AND SITING IN DISTRIBUTION NETWORK ............................................................... 1477 

Seyed Morteza Alizadeh, Akhtar Kalam, Cagil Ozansoy, Sakineh Sadeghipour 

A STANDALONE PHOTOVOLTAIC SYSTEM BASED ON THE SPUC5 INVERTER .......................... 1484 
Hind El Ouardi, Ayoub El Gadari, Youssef Ounejjar, Kamal Al-Haddad, Salaheddine Alibou 

AC VOLTAGE PROFILE ANALYSIS OF CABLES AND BUS BARS FOR BIPV DC FEEDERS.......... 1490 
S. Ravyts, T. Roose, G. Van Den Broeck, J. Beerten, J. Driesen 



AN ASSESSMENT OF DIFFERENT LOAD DEMANDS ON PHOTOVOLTAIC PLUS 
BATTERY STORAGE SYSTEM PROFITABILITY: A CASE STUDY OF AUSTRALIA ....................... 1497 

Rafah Ahmed Alarrouqi, Omar Ellabban, Luluwah Al-Fagih 

FIELD MEASUREMENTS OF NON-INTENTIONAL EMISSIONS ABOVE 2 KHZ IN 
PHOTOVOLTAIC INVERTER INSTALLATIONS .................................................................................... 1503 

Rafael Kotchetkoff Carneiro, João Inácio Yutaka Ota, José Antenor Pomilio 

IMPROVED DROOP CONTROL BASED ON STATE-OF-CHARGE IN DC MICROGRID ................... 1509 
Wen Wang, Meina Zhou, Hongwei Jiang, Zekun Chen, Qingsong Wang 

SENSORLESS CONTROL ISSUES OF ELECTRICAL DRIVES AND MACHINES 

A MRAS OBSERVER FOR SENSORLESS OPERATION OF GRID-CONNECTED BDFRG 
WIND TURBINES ......................................................................................................................................... 1517 

M. R. Agha Kashkooli, Milutin G. Jovanovic 

A VARIABLE SPEED CONTROL OF PERMANENT MAGNET SYNCHRONOUS MOTOR 
WITHOUT CURRENT SENSORS ............................................................................................................... 1523 

Younes Azzoug, Mohamed Sahraoui, Remus Pusca, Tarek Ameid, Raphaël Romary, Antonio 
J. Marques Cardoso 

APPLICATION OF STAR-POINT VOLTAGE EXPLOITING SENSORLESS TECHNIQUES TO 
LOW-POWER PMSMS ................................................................................................................................. 1529 

Riccardo Mandriota, Marco Palmieri, Matthias Nienhaus, Francesco Cupertino, Emanuele 
Grasso 

EFFECT OF EDDY CURRENTS ON THE STAR-POINT VOLTAGE DYNAMICS OF 
SYNCHRONOUS MACHINES FOR SENSORLESS OPERATION ........................................................... 1535 

Riccardo Mandriota, Marco Palmieri, Matthias Nienhaus, Emanuele Grasso 

ROBUST SENSORLESS DIRECT SPEED PREDICTIVE CONTROL OF SYNCHRONOUS 
RELUCTANCE MOTOR .............................................................................................................................. 1541 

Ahmed Farhan, Mohamed Abdelrahem, Amr Saleh, Adel Shaltout, Ralph Kennel 

SPEED PMSM CONTROL TECHNIQUE USING A SINGLE CURRENT SENSOR WITH 
RANDOM SVPWM ....................................................................................................................................... 1547 

Mokrane Bala, Imen Bahri, Adrien Mercier, Mohamed Khanchoul, Guillaume Krebs 

THEORY AND TECHNOLOGY ON HUMAN FACTORS 

AN EXPERIMENTAL STUDY ON CLASSIFICATION OF DRIVERS BASED ON 
CONFIDENCE AND COMMAND OF DRIVING ....................................................................................... 1555 

Daghan Dogan, Tankut Acarman, Seta Bogosyan 

ANALYSIS OF THE REACTION TIME OF ESPORTS PLAYERS THROUGH THE GAZE 
TRACKING AND PERSONALITY TRAIT ................................................................................................. 1560 

Denis Koposov, Maria Semenova, Andrey Somov, Andrey Lange, Anton Stepanov, Evgeny 
Burnaev 

CLOSED-LOOP TORQUE CONTROL FOR PERMANENT MAGNET SYNCHRONOUS 
MOTOR BY SUPER-TWISTING ALGORITHM BASED SLIDING-MODE OBSERVER 
CONSIDERING DEMAGNETIZATION ...................................................................................................... 1566 

Kaihui Zhao, Aojie Leng, Jinhua She, Changfan Zhang, Jing He, Tao Li 



EFFECTS OF AUDITORY CUES ON HUMAN-ROBOT COLLABORATION ........................................ 1572 
Jumpei Okimoto, Mihoko Niitsuma 

FORCE AND IMPEDANCE CONTROL FOR AUTOMATIC VIOLIN PERFORMANCE ....................... 1578 
Kodai Fujisaki, Hiroki Kurumatani, Seiichiro Katsura 

WIRELESS CHARGING OF ELECTRIC VEHICLES 

AN ORTHOGONAL DECOUPLED TRANSFORMER DESIGN FOR INDUCTIVE POWER 
TRANSFER APPLICATIONS ...................................................................................................................... 1587 

Zhuhaobo Zhang, Shaoting Zheng, Dehong Xu, Philip T. Krein, Hao Ma 

AUTO-RESONANT CONTROL OF THE H-BRIDGE RESONANT CONVERTER FOR 
INDUCTIVE POWER TRANSFER APPLICATIONS ................................................................................. 1593 

Francesca Grazian, Peter Van Duijsen, Bart Roodenburg, Thiago Batista Soeiro, Pavol 
Bauer 

DETECTION OF METALLIC FOREIGN OBJECTS AND ELECTRIC VEHICLES USING 
AUXILIARY COIL SETS FOR DYNAMIC INDUCTIVE POWER TRANSFER SYSTEMS ................... 1599 

Wenli Shi, Francesca Grazian, Jianning Dong, Thiago Batista Soeiro, Pavol Bauer 

EVALUATION OF CAPACITIVE POWER TRANSFER FOR SMALL VESSELS CHARGING 
APPLICATIONS ............................................................................................................................................ 1605 

Hussein Mahdi, Bjarte Hoff, Trond Østrem 

FEA-ASSISTED OPTIMIZATION DESIGN OF ASYMMETRIC DD TYPE STRUCTURE 
MAGNETIC COUPLER FOR WIRELESS ELECTRIC VEHICLE CHARGER ......................................... 1611 

Lantian Li, Zhenpo Wang, Feng Gao, Junjun Deng, Shuo Wang 

MODEL OF MISALIGNMENT TOLERANT INDUCTIVE POWER TRANSFER SYSTEM FOR 
EV CHARGING ............................................................................................................................................. 1617 

Mattia Simonazzi, Leonardo Sandrolini, Luca Zarri, Ugo Reggiani, José Alberto 

MODELING AND ANALYSIS OF NONE-SERIES COMPENSATION FOR INDUCTIVE 
WIRELESS POWER TRANSFER LINKS .................................................................................................... 1623 

D. Baimel, M. Mellincovsky, M. Sitbon, Y. Darhovsky, A. Kuperman 

OUTPUT VOLTAGE RANGE OF A NS-COMPENSATED INDUCTIVE WPTL IN LOAD 
INDEPENDENT REGIME ............................................................................................................................ 1628 

D. Baimel, M. Mellincovsky, M. Sitbon, Y. Darhovsky, A. Kuperman 

Author Index 

 




