2023 IEEE International Workshop
on Metrology for Automotive
(MetroAutomotive 2023)

Modena, Italy
28 — 30 June 2023

.Q IE E E |EEE Catalog Number:  CFP23X55-POD
° ISBN: 979-8-3503-2188-3



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: CFP23X55-POD
ISBN (Print-On-Demand): 979-8-3503-2188-3
ISBN (Online): 979-8-3503-2187-6

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

An Enhanced Light Gradient Boosting Regressor for Virtual Sensing of CO, HC and NOX........cccoccevveerennieannn. 1
Emanuele Giovannardi, Alessandro Brusa, Boris Petrone, Nicolo Cavina, Enrico Corti,
Massimo Barichello

Review of the Last Draft Requirements of the Euro 7 Emissions Standard and Their Impact on
Light-Duty Car ManUFACTUTETS .......c.viviriiiirisii ittt sr sttt sr e an bbb een e ar e reene s 7
Andrea Forte

Experimental Testing of a Heavy-Duty Diesel Engine at the Dynamic Test Bench to Assess the
Potential of Regenerative BraKiNg...........ooviiiiiiiii i 13
Andrea Altomonte, Emmanuele Frasci, Giovanni Di Ilio, Ivan Arsie, Elio Jannelli

Study of Particulate Matter Formation at High-Performance Engines Using In-Cylinder Optical and
Fast Exhaust Gas Sampling TEChNIQUES .........cccovviiiiiiiii i 19
Federico Gioachini, Roberto Mariconti, loannis Kitsopanidis, Harald Philipp, Marco lorfino

Machine Learning and Impedance Spectroscopy for Battery State of Charge Evaluation...........cccoccvvevviinnnene 24
Mattia Stighezza, Roberto Ferrero, Valentina Bianchi, llaria De Munari

Time-Domain Battery State-of-Charge Estimation Based on Domain-Transformation and Linear

DiSCIIMINANE ANALYSIS ..euviiviiiiiitieiti ettt sttt b e bt b ettt e e s b e s beesbe e sbe e sbeeeeemeeeaeesbeeebe e beenbeannenrnens 30
Paolo Carbone, Alessio De Angelis, Emanuele Buchicchio, Francesco Santoni, Antonio
Moschitta

An Analytical Model for Lithium-Ion Batteries Based on Genetic Programming Approach.............ccocoevvennnne 35

F. Milano, G. Di Capua, N. Oliva, F. Porpora, C. Bourelly, L. Ferrigno, M. Laracca

Development of a Numerical Framework for the Analysis of a Multi-Tone EIS Measurement
N 1S 1 TR UR PP PP PR PR PR 41
Nicola Lowenthal, Roberta Ramilli, Marco Crescentini, Pier Andrea Traverso

An RFID System Enabling Battery Lifecycle Traceability ..........cccccoveriiiniiniiieiiiice e 46
Gabriele Bandini, Alice Buffi, Gianluca Caposciutti, Mirko Marracci, Bernardo Tellini

Exponential Degradation Model for Remaining Useful Life Estimation of Electrolytic Capacitors.................. 51
Gabriele Patrizi, Lorenzo Ciani, Marcantonio Catelani

Challenges in Designing Measurement Systems for Formula One Cars ..........ccceoeeiiiininienseese e 57
Przemyslaw Wojciechowski, Konrad Wojtowicz

TinyML for Safe Driving: The Use of Embedded Machine Learning for Detecting Driver

I {5 Lol (o ) s NSRS 62
Thommas Flores, Marianne Silva, Mariana Azevedo, Thais Medeiros, Morsinaldo Medeiros,
Ivanovitch Silva, Max Mauro Dias Santos, Daniel G. Costa

Conducted Emission and Power Line Filter Design of a Three-Phase Grid-Connected Battery
Charger for AUtomotive APPIICALION .......couiiviiiiiiiiicie e 67
Marco Bosi, Mattia Simonazzi, Lorenzo Peretto, Leonardo Sandrolini

Optimization of Automotive Software Tests by Simplification of the Bus Simulation ............cccoeevevvicviiennnene. 72
Rudolf Keil, Jan Alexander Tschorn, Johannes Tiimler, Mehmet Ercan Altinsoy



Digitization of the Distribution Grid to Support e-Mobility Charging Infrastructure ............c.ccocvevveviiininnnnns 78
Gerd Vom Bogel, Felix Essingholt, Bernhard Bennertz, Thorben Grenter

Design of a Novel Pulser for Frequency Selective-Based Power and Data TranSmission ...........ccccceeevererennns 83
Stefano Taccetti, Lorenzo Mistral Peppi, Federica Zonzini, Masoud Mohammadgholiha,
Matteo Zauli, Luca De Marchi

A Low Power NFC Data Over Power Acquisition System for High Speed Electric Motor Rotors................... 88
Mariano Nerone, Igor Valic, Matteo Zauli, Nicola Matteazzi, Luca De Marchi

Automated Measurement Set-Up for the Electro-Mechanical Characterization of Piezoelectric

|3 B ] 1<) ¢ OO PUPR TR 94
Nicola Lowenthal, Gian Piero Gibiino, Cinzia Tamburini, Mattia Mengozzi, Aldo Romani,
Marco Crescentini, Pier Andrea Traverso

Temperature Sensors Virtualization in High Performance Electric MOtOrS. .......cccovvvrireenee e 99
Andrea Zanellini, Stefano Pellegrini, Mariano Nerone, Igor Valic, Matteo Zauli, Luca De
Marchi, Nicola Matteazzi, Mattia Violi, Riccardo Rovatti

Long GNSS Secondary Codes Acquisition by Characteristic Length Method...........cccccoiiiiiiiiiinin e, 105
Domenico Di Grazia, Fabio Pisoni, Salvatore Crasta, Antonio Napolitano, Donatella
Darsena, Simone Ardiero

A Loosely Coupled Architecture for INS/GNSS Integration with Tracking Loops Aiding........cccccveevvrivvreennen. 111
Fabio Pisoni, Nicola Matteo Palella, Domenico Di Grazia, Leonardo Colombo, Giovanni
Gogliettino

Demonstrating Galileo Has in Single Point POSIHONING..........cccvviiiiiiiiiiii e 117

Giovanni Cappello, Antonio Angrisano, Silvia Ascione, Silvio Del Pizzo, Ciro Gioia, Gabriele
Portelli, Melania Susi, Salvatore Gaglione

Galileo High Accuracy Service: An AUOMOLIVE TESE ....vivviriiiiiiiiiie e 122
Luca Cucchi, Ciro Gioia, Tommaso Senni, Matteo Paonni

GNSS Threat Identification and Mitigation, Cyber-Security Aspects in Automotive Scenarios............c........ 127
Carmine Gianni, Rosario Giordano, Gregorio Pitolli, Graziano Lubello Lincenti

On-Field Metrological Verification 0f EVSE ........c.cooiiiiiiiiiic s 132
Antonio Delle Femine, Daniele Gallo, Claudio lodice, Carmine Landi, Mario Luiso

Design of an ICT Platform for a Sustainable Charging of Light Electric Vehicles Using Renewable

RESOUICES ....iiiiiiii ittt e e et e e e e ettt e e e e e e s e et bbb e et e e e e e e st bbb aeeeeeeeesbbbbaaeeeeessabbbaeeeeesssaabbbaaeeeeessantes 137
Stefano Rinaldi, Paolo Bellagente, Paolo Ferrari, Alessandra Flammini, Marco Pasetti,
Emiliano Sisinni

Metrological Characterization of EV Power Train Efficiency.........cccccoviiiiniiiiiiiececee 143
Antonio Delle Femine, Daniele Gallo, Claudio Iodice, Carmine Landi, Mario Luiso

Measurement and Evaluation of Vibration Exposure in Automotive Workplace ...........cccooevvrivniciinnennenn, 148
Paolo Caruso, Matteo Ferro, Vincenzo Paciello, Alessandro Ruggiero, Domenico Russo

Frequency Analysis for the Measurement of Environmental NOISE ........cceieeieiiiiiiiiiiniesieeeie e 154
Maria Lamberti, Consolatina Liguori, Alessandro Ruggiero, Domenico Russo, Paolo
Sommella



Characterization of Green Materials for Automotive Acoustic COMIOIT.......ccvveiiiiiiiiiiiiiiie e, 159
Claudio Guarnaccia, Alessandro Ruggiero, Domenico Russo, Matteo Ferro, Salvatore Dello
lacono, Petr Valasek

AUTOSAR in the Smart Cities Era: Current Developments and Research Trends............ccocvvviinincnincnnne 164
Gongalo M. D. Santos, Daniel G. Costa

Sub-Clock Digital Delay for Radar Target SImulation............ccocveviiiiiiiiiiiii s 170
Jan Sobotka, Viktor Adler, Jiri Novak

Motorcycle Longitudinal and Lateral State Estimation Via Kalman Filtering ...........ccccccovvveiiiiiniiniinieennenn. 175
Luca Caiaffa, Fabio Maran, Stivi Peron, Mattia Bruschetta

Computer Vision Approaches for Vehicle Sideslip Angle EStimation ............ccoovvvvviiiiiiiiniic e, 181
Leonardo Serena, Basilio Lenzo, Mattia Bruschetta, Ricardo De Castro

A Strain-Based Estimation of Tire-Road Forces Through a Supervised Learning Approach.............ccoceevenee. 187
Ciro Tordela, Salvatore Strano, Mario Terzo, Raffaele Marotta

Deep Learning for the Estimation of the Longitudinal Slip Ratio...........ccooviviviiiiiiiiiiie 193
Raffaele Marotta, Valentin Ivanov, Salvatore Strano, Mario Terzo, Ciro Tordela

An Adaptive TinyML Unsupervised Online Learning Algorithm for Driver Behavior Analysis ..................... 199
Marianne Silva, Thais Medeiros, Mariana Azevedo, Morsinaldo Medeiros, Mikael Themoteo,
Tatiane Gois, Ivanovitch Silva, Daniel G. Costa

Over-the-Air Automotive Radars Hardware-In-Loop Test for Development and Validation of Active
Safety Systems and AULONOMOUS CALS ......c.verieiiieeieeieire et e e e sreesreesre e e sneesneesneenre e neesnenrneas 205
Mokrane Hadj-Bachir, Toktam Bagheri, Henrik Toss, Philippe De Souza, Martin Sanfridson

A Simple Setup for the Experimental Verification of Measurement Artifacts Introduced by 3D-
LiDAR in IN-MOtION ACQUISTEIONS.......eeuveriririisrcsieiiieieet ettt sr et r et sr e nesnean et ese e e enennea 211
Davide Cassanelli, Stefano Cattini, Lorenzo Medici, Luca Ferrari, Luigi Rovati

Research on Dual-Infrared Laser Based Speed Meter for Tunnel Traffic ..........cccooviiiiiinciiniic e, 217
Weixian Zeng, Hao Tang, Wenhui Lin, Lan Yin, Wu Yao, Fu Lin, Qiuxi Deng, Zheng Peng,
Zaichong Zhang, Feilong Wang

Research on Automatic Calibration Method of Transmission Loss for Millimeter-Wave Radar
Testing System in Intelligent VEhiCle ..........ccoiiiiiiiiiiiiii s 223
Xiaomin Shen, Jianwen Shao, Xin Zhang, Cunbin Zhao, Kai Wang, Lei Luo, Bing Ouyang

Luminance Simulation in CARLA Under Cloud Coverage - Model Validation and Implications.................. 228
Fabian Ulreich, Elisabeth Moser, Florian Olbrich, Martin Ebert, Rudolf Bierl, André Kaup

ZPVehicles: A Dataset of Large Vehicle 3D Point Cloud Data...........cccccoviiiiiiiiiiiiieeece 234
Zhengzhou Ye, Zihao Wang, Xi Chen, Tianlong Zhou, Chonghao Yu, Junjun Guo, Jian Li

Anti-Interference Algorithm of Environment-Aware Millimeter Wave Radar...........cccocevveviieiviinie e, 240
Jinzhou Dai, Shuo Sha, Yao Yao

Author Index





