2023 24th International
Conference on the Computation

of Electromagnetic Fields
(COMPUMAG 2023)

Kyoto, Japan
22 — 26 May 2023

I E E E IEEE Catalog Number: CFP23CUM-POD
4 ISBN: 979-8-3503-0106-9



Copyright © 2023 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: CFP23CUM-POD
ISBN (Print-On-Demand): 979-8-3503-0106-9
ISBN (Online): 979-8-3503-0105-2

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings

.com



TABLE OF CONTENTS

Power Transfer Efficiency Calculation for Non-Contact Charger with Wire Coils in the 85-KHz
BN . h e E bRt h e R e R e e Ee e Rt ARt oA R e R e e eR e e Rt e bt e nbeab e e e reenreenreennas 1
Daigo Yonetsu, Yuki Maehara

A Fast Physics-Informed Neural Network Based on Extreme Learning Machine for Solving
MagnetoStatic PIODICINS ........oiviiriiiiiiiiiiiee it sr et s 5
Takahiro Sato, Hidenori Sasaki, Yuki Sato

A New Classification Method for Radial Faults of Transformer Winding by FRA and PSO-RVM...................... 9
Song Wang, Fengye Yang, Shengxuan Qiu, Naming Zhang, Nana Duan, Shuhong Wang

Cogging Torque Minimization of Axial Flux-Switching Permanent Magnet Machine via Rotor
TEEHN SKEWINZ ...ttt bttt b b h bt bt e et b bt b e bt bt e s e e e e er e 13
Nian Li, Jianhui Li, Da Xu, Xiangjun Hao, Qiang Li, Mingyao Lin

A Software Framework for the Parallel Computation of Ground Wave Propagation Delay and
F N 7<) 3 1L F: R o) PSRRI 17
Niklas Hehenkamp, Filippo Giacomo Rizzi, Lars Grundhdfer, Stefan Gewies

Comparison of Learning-Based Surrogate Models for Electric MOtOrS .........cccvvieiiiiiiiiiiiniicccese s 21
Yihao Xu, Bingnan Wang, Yusuke Sakamoto, Tatsuya Yamamoto, Yuki Nishimura

Current Loop Approach to Computing Losses in Coaxial Multi-Phase Air-Core Coil Systems ..........c.c.cceveee. 25
Noah J. Salk, Chathan M. Cooke

Fast Fictitious Surface Charge Method for Calculation of Torso Surface Potentials...........c.ccocovvviviiiiiiniiinnnns 29
Bojana Petkovic, Marek Ziolkowski, Hannes Toepfer, Jens Haueisen

Design and Experimental Evaluation of One-DOF Axial Magnetic Bearing for Hemolysis
Assessment Platform DEeVEIOPIMENLT. .........ociiiiiiiiieieiee et sr e ane 33
Nobuyuki Kurita, Eiji Ogiwara, Victor Tedesco, Iki Adachi, O. H. Frazier, Yaxin Wang

High-Performance Linear-System Solver for Asymmetric Saddle-Point Problem Obtained by
Discretization with Extended Element-Free Galerkin Method.............coooiiiiiiiiiei e 37
Atsushi Kamitani, Teruou Takayama

Meta-Models for Torque Optimization of Spoke Type Permanent Magnet Synchronous Machines.................. 41
Marcelo D. Silva, Sandra Eriksson

Increasing the Robustness of Fault Detection for Induction Motors Based on Neural Networks and
the Winding Function Method..........ooviiiiiiiiiei et 45
Moritz Benninger, Marcus Liebschner, Christian Kreischer

Visualization of Physical Fields with Augmented Reality in Teaching ...........cccccoceviiininiiiiiiniecces 49
Dominik Mayrhofer, Lucas Alexander Ebner, Clemens Hagenbuchner, Eniz Museljic, Paul
Baumgartner, Manfred Kaltenbacher

Characterizing the Performance of Field Computation and System Analysis by Causal Correlation
Fingerprinting for Digital TWINS........ccooiiiiiiiiiiie bbbt n e srenre e 53
Aron Szucs



A Novel Acceleration Pedal with Variable Damper in Electric Vehicle for Avoiding Misstep
Accident Based on Magnetorheological TReOTY.........ccoviiiiiiiiiiieiieeeeee e 57
Haijun Zhang, Zhenan Jian, Xin Wang, Yang Li, Jun Zou

Electric Motor Surrogate Model Combining Subdomain Method and Neural Network ...........ccocevvvviieiiennnnne 61
Yusuke Sakamoto, Yihao Xu, Bingnan Wang, Tatsuya Yamamoto, Yuki Nishimura

Dynamic Modeling of Magnetic Core Materials for Sub-MHz Range using Cauer Circuit ..........cccccovvnirnnnnns 65
Ichiro Okuda, Tetsuji Matsuo

Investigation of Scattering Invariant Modes for Electromagnetic Wave Propagation in Random
75118 1o} 1LY (o 1<) SRR 69
Olivér Csernyava, Jozsef Pavo, Zsolt Badics

Analyzing the Performance of Radial-Flux PMSGs for Applications in Wind Turbines by using
Different TYPes Of WINAINES. .......coiieiieiieiiiieiie et sr e e e e sne e nne e neennennnennne s 73
E. Ortiz-Garcia, R. Iracheta-Cortez

BESO Topology Optimization for PMa-SynRM Based on Printed FeSi6.5(% Wt)........ccoovviiniiiciiiinieins 77
Maya Hage Hassan, Meher Zaied, Alessandro Silvestrini, Alejandro Ospina Vargas,
Nouredine Fenineche, Guillaume Krebs

FEM Analysis on Performance Improvement of Superconducting Linear Acceleration System ...............c.ce... 81
T Takayama, A. Saitoh, A. Kamitani

Multi-Objective Optimization Design of External Rotor Permanent Magnet Machine for In-Wheel
APPLICALIONS. ...t R e r R R bRt er e 85
Chengxu Sun, Qi Li, Tao Fan, Xuhui Wen, Ye Li

Finite Element Modeling of Induction Machine Coupled with Three-Mass Mechanical System...................... 89
Mehrnaz Farzam Far, Jenni Pippuri-Mdkeldinen, Janne Kerdnen, Anouar Belahcen, Sampo
Laine, Raine Viitala

Spectral Analysis of Time Domain Simulations using a Convoluted Radial Basis Function Network .............. 93
Rodrigo Silva Rezende, Albert Piwonski, Rolf Schuhmann

Optimization and Design of Versatile ANteNNa ATTAYS ......cvveieeieeieirieiiesieseeseeseeiessee e seesteeseeenesaeesseesseenes 97
Karoly Marak, Jan Kracek, Arnold Bingler

Support Vector Classifier for Constraints Handling in the Design of Inductors for DC-DC
L0011 S 473 PP 99
Gianmarco Lorenti, Carlo Stefano Ragusa, Maurizio Repetto, Luigi Solimene

Design Optimization of a Sensor-Actuator System to Determine Local Variations of Magnetic
POIMIEADIIIEY ...ttt R bt 103
A. Reinbacher-Kdstinger, A. Gschwentner, K. Roppert, E. Museljic, M. Kaltenbacher

Nonlinear Eddy Current Analysis by BEM Utilizing Fourier Series EXpansion ..........ccoccoveerieeneiieiienienneenn 107
Kazuhisa Ishibashi, Zoran Andjelic, Christian Lage, Paolo Di Barba

Author Index





