
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

IEEE Catalog Number: 
ISBN: 

CFP22AD0-POD 
978-1-6654-8850-1 

2022 Smart Systems Integration 
(SSI 2022) 

Grenoble, France 
27-28 April 2022 



 
 
 
 
 
 
 
Copyright © 2022 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:   CFP22AD0-POD 
ISBN (Print-On-Demand):  978-1-6654-8850-1 
ISBN (Online):   978-1-6654-8849-5 
 
 
           
 
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 
 
Modeling and Characterization of a 3D Environment for the Design of an Inductively Based 
Locating Method by Coil Couplings .................................................................................................................... 1 

Sven Lange, Christian Hedayat, Harald Kuhn, Ulrich Hilleringmann 

Modelling and On-Chip Detector Design for a MEMS Photoacoustic System .................................................... 7 
Akash Gupta, Ananya Srivastava, Achim Bittner, Alfons Dehé 

Novel Fabrication Technology for Thermoelectric Infrared Sensors using Surface Micromachining ............... 13 
Philipp Raimann, Sophie Billat, Irina Spies, Jochen Dietrich, Daniel Hoffmann, Steffen 
Keller, Alfons Dehé 

Miniaturized and Highly Integrated Humidity Sensor with Biocompatible Sensing Material for 
Smart Farming .................................................................................................................................................... 17 

Moritz Schlagmann, Franz Selbmann, Marco Haubold, Matthias Vobl, Thomas Otto 

On Trustworthy Scalable Hardware/Software Platform Design ......................................................................... 21 
Friedrich Pauls, Sebastian Haas, Stefan Köpsell, Michael Roitzsch, Nils Asmussen, Gerhard 
Fettweis 

Touch Sensor Based on Highly Compressive Magnetic Foam Composite ........................................................ 27 
Gildas Diguet, Joerg Froemel, Masanori Muroyama, Koichi Ohtaka 

Comparison of Artificial and Spiking Neural Networks for Ambient-Assisted Living ..................................... 31 
Sven Nitzsche, Brian Pachideh, Moritz Neher, Marius Kreutzer, Norbert Link, Lukas Theurer, 
Jürgen Becker 

Parametrically Generated FE Models for the Design for Reliability of Classical and Embedded 
Power Modules ................................................................................................................................................... 37 

Kshitij Kolas, Marie Böhme, Jan Albrecht, Sven Rzepka 

Far-Field Calculation from Magnetic Huygens Box Data using the Boundary Element Method ...................... 41 
Christoph Marschalt, Dominik Schröder, Sven Lange, Ulrich Hilleringmann, Christian 
Hedayat, Harald Kuhn, Denis Sievers, Jens Förstner 

Cascaded H-Bridge Multilevel Inverter with a Distributed Control System for Solar Applications .................. 47 
Thibault Bertin, Ghislain Despesse, Rémy Thomas 

Detection of Defects on Irregularly Structured Surfaces using Supervised and Semi-Supervised 
Learning Methods ............................................................................................................................................... 51 

Tom Sander, Sven Lange, Ulrich Hilleringmann, Volker Geneiß, Christian Hedayat, Harald 
Kuhn 

Design of a MEMS-Based Fully Passive Wireless Pressure Sensor for Harsh Environments ........................... 57 
Romain Alcesilas, Patrice Rey, Camille Jouvaud, Marc Sansa, Jean-Claude Bastien, 
Christophe Delaveaud 

Functional CMOS Extension with Integrated Carbon Nano Devices ................................................................. 61 
Böttger Simon, Dietz Franz, Martin Hartmann, Dahra Nipun, Kaulfersch Eberhard, Hermann 
Sascha 

Deep System for Physio-To-Sobriety Augmented Driving Risk Assessment in Next Generation 
Cars ..................................................................................................................................................................... 65 

Francesco Rundo, Sabrina Conoci, Concetto Spampinato 



Smart Domain-Adapted Visual Saliency Perception in Advanced Driver Motion-Assisted System ................. 69 
Francesco Rundo, Michele Calabretta, Antonio Imbruglia, Angelo Messina, Sabrina Conoci, 
Concetto Sparnpinato 

Die-To-Die Alignment for Lithographic Processing of Reconstructed Wafers .................................................. 73 
Mikhail Loktev, Sylvain I. Misat, Ralph Schiedon, Jeroen De Boeij, Michiel Van Der Stam, 
Pierre Sixt, Haidar Al Dujaili, Tristan Dewolf, Nacima Allouti, Laurent Pain, Cyril Vannuffel, 
Perceval Coudrain, Arnaud Garnier 

Fabrication of Nanoimprint-Lithography Masters for Optical Nano Gratings ................................................... 79 
Heike Christian, Haase Micha, Reuter Danny, Zorbach Walter, Kneidinger Andrea, Kuhn 
Harald 

High-Resolution Projection Lithography for MEMS-Applications using Thick Photoresist AZ 
10XT ................................................................................................................................................................... 84 

Sebastian Schermer, Christian Helke, Danhe Song, Danny Reuter, Harald Kuhn 

Backscattered Visual Light Positioning using LED Sensing in Combination with Edge Computing 
Based Artificial Neural Network Classification ................................................................................................. 89 

Christian Fragner, Andreas P. Weiss, Franz P. Wenzl 

The Role of Disorder in Elementary Photonic Components .............................................................................. 95 
David Röhlig, Eduard Kuhn, Angela Thränhardt, Thomas Otto, Thomas Blaudeck 

Real-Time Thermographic Object Tracking of the Body Temperature of a Neonate ........................................ 98 
Kianoush Rassels, Paddy French 

AEFishBIT: A Smart System to Monitor Fish Activity and Welfare ............................................................... 102 
Manuel Lozano, Enric Cabruja, Jaume Pérez-Sánchez, Josep Calduch Giner, Juan Antonio 
Montiel-Nelson, Javier Sosa, Aurelio Vega, Miguel Ángel Ferrer 

800 nm Band MEMS-Tunable VCSEL for Microfabricated Atomic Clock .................................................... 106 
Zhijan Zhao, Masaya Toda, Takahito Ono, Motoaki Hara, Satoshi Shinada, Hiroshi 
Nakagawa, Katsuya Kikuchi 

Bio-Remote Sensing in Predicting Infection in Neonates with Thermal Imaging and Machine 
Learning ........................................................................................................................................................... 110 

Kianoush Rassels, Paddy French 

A Smart Battery Free System for Wireless Condition Monitoring using Piezoelectric Energy 
Harvester .......................................................................................................................................................... 114 

Namanu Panayanthattaa, Giacomo Clementi, Merieme Ouhabaz, Mario Costanza, Samuel 
Margueron, Ausrine Bartasyte, Skandar Basrour, Edwige Bano, Laurent Montes, Catherine 
Dehollain, Roberto La Rosa 

Multi-Mode Silicon Waveguides at Long Infrared Wavelengths ..................................................................... 118 
Julia Wecker, Karla Hiller, Toni Großmann, Steffen Kurth, Susann Hahn, Ray Saupe, Jörg 
Martin, Alexander Weiß, Harald Kuhn 

High Precision Liquid Level and Leak Detection Based on Capacitive Micromachined Ultrasound 
Transducer ........................................................................................................................................................ 124 

Nooshin Saeidi, Karman Selvam, Felipe Tortato, Maik Wiemer, Harald Kuhn 

Effect of Surface Uniformity and Droplet Volume on Actuation Voltage of PCB Based EWOD 
Microfluidic System ......................................................................................................................................... 129 

Wail Al-Mogahed, Sebastian Voigt, Jan Mehner 



Nonlinear Model Predictive Control for Lifetime Extension of Self-Reconfigurable Batteries ....................... 133 
Jérôme Blatter, Vincent Heiries, Rémy Thomas, Ghislain Despesse 

High-G Acceleration Sensors for the Automotive Industry ............................................................................. 137 
Sebastian Pregl, Erhard Landgraf, Daniel Koehler, Steffen Bieselt, Claudia Hengst, Dirk 
Meinhold, Claus Dahl, Alexey Shaporin, Sebastian Weidlich, Dirk Wünsch, Susann Hahn, 
Roman Forke, Karla Hiller, Harald Kuhn 

Characterization of a cMUT as a Gas Sensor for a Fast-Response Electronic Nose ........................................ 143 
Boutonnet Charles, Vialletelle Adrien, Le Blanc Christophe, Bastien Jean-Claude, Blard 
François, Herrier Cyril, Livache Thierry, Fain Bruno 

Design, Simulation, and Analysis of Physical Unclonable Functions with MEMS AlN Cantilevers .............. 147 
Saeed Abdolinezhad, Axel Sikora, Achim Bittner 

Author Index 
 




