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Iker Gutierrez (University of the Basque Country, Spain); Roberto Garay-Martinez (Universidad de Deusto,

Spain)

Prediction horizon error analysis in thermal consumption models for control applications 476

Ifigo Lopez-Villamor (TECNALIA, Basque Research and Technology Alliance (BRTA), Spain); Olaia

Eguiarte (University of the Basque Country, Spain); Befiat Arregi (TECNALIA, Basque Research and

Technology Alliance (BRTA), Spain); Antonio Garrido Marijuan (TECNALIA, Spain); Roberto Garay-

Martinez (Universidad de Deusto, Spain)

Application of resistance-capacitance (RC) models to predict soil surface temperature: A case study in 480
the Netherlands

Ifigo Lopez-Villamor (TECNALIA, Basque Research and Technology Alliance (BRTA), Spain); Olaia

Eguiarte (University of the Basque Country, Spain); Befiat Arregi (TECNALIA, Basque Research and

Technology Alliance (BRTA), Spain); Roberto Garay-Martinez (Universidad de Deusto, Spain); Juan Pablo

Aguilar and Leonardo Duarte (Delft University of Technology, The Netherlands)

Impact of pavement material properties on radiant heat exchanges with the built environment 484
Beniat Arregi, Ifiigo Lopez-Villamor and Diego Zamora-Sanchez (TECNALIA, Basque Research and

Technology Alliance (BRTA), Spain); Roberto Garay- Martinez (Universidad de Deusto, Spain)

EMB2 — ENERGY MODELLING OF BUILDINGS AND HVAC SYSTEMS FOR ENERGY &
COMFORT PERFORMANCE ASSESSMENT AND NEAR REAL-TIME CONTROL - PART |

Energy consumption in a multi-family residential building 489
Martyna Bocian, Tomasz Cholewa and Alicja Siuta-Olcha (Lublin University of Technology, Poland);

Krawczyk D A (Bialystok University of Technology, Poland); Bozena Babiarz (Rzeszow University of

Technology, Poland); Anna Werner-Juszczuk and Beata Sadowska (Bialystok University of Technology,

Poland); Joanna Krason (Rzeszow University of Technology, Poland),; Piotr Rynkowski and Dorota

Gawryluk (Bialystok University of Technology, Poland); Przemystaw Migsik (Rzeszow University of

Technology, Poland); Maciej Ktopotowski (Bialystok University of Technology, Poland)

Optimization of Life Cycle Energy in an Educational Building: A Case Study of an Elementary School in 493
Nis

Vladan S. Jovanovi¢ (University of Nis, Serbia); M. Stojilikovi¢ (University of Nis, Serbia); Marko Ignjatovic

and Dusan J. Randelovi¢ (University of Nis, Serbia); Aleksandar Andjelkovic (University of Novi Sad,

Serbia)

Energy Efficiency and Indoor Microclimate in Balloon Halls: A Case Study on Thermal Stability and 499
Ventilation Simulation



Dusan J. Randelovi¢, Miomir Vasov, Dragan Kostic¢, Vladan S. Jovanovi¢ and Jelena Savic¢ (University of

Nis, Serbia); Aleksandar Andjelkovic (University of Novi Sad, Serbia)

Comparison between PMV and modified PMV indices in the context of thermal comfort assessment and 503
predicted productivity loss

Anton Kercéov (University of Belgrade, Serbia); Tamara Bajc (University of Belgrade Faculty of Mechanical
Engineering, Serbia); Maja Todorovi¢ (University of Belgrade, Serbia)

Phase Change Materials as Solution for Cooling Energy Efficiency and Thermal Comfort in Mosque 509
Buildings

Ahmet Yuksel (Yalova University, Turkey); Muslum Arici (Kocaeli University, Turkey); Michal Krajcik

(Slovak University of Technology, Slovakia); Mihriban Civan (Kocaeli University, Turkey); Sandro Nizetic
(University of Split, FESB, Croatia); Hasan Karabay (Engineering Faculty, Kocaeli University, Turkey)

Optimization of the SMAW Welding Process in Carbon Steel Pipes for District Heating Systems 515
Vanesa Estremera Carrera (Public University of Navarre, Spain); Sergio Ruiz Gonzalez (University of La

Rioja (Spain), Spain); Ruben Lostado-Lorza (University of La Rioja, Spain); Carlos Berlanga-Labari

(Public University of Navarre, Spain)

EM3 - ENERGY MODELLING OF BUILDINGS AND HVAC SYSTEMS FOR ENERGY & COMFORT
PERFORMANCE ASSESSMENT AND NEAR REAL-TIME CONTROL - PART I

Design, Fabrication, and Evaluation of Novel 3D-Printed Thermal Metamaterials for Energy Optimization 521
in Sustainable Buildings

Sergio Ruiz Gonzélez (University of La Rioja (Spain), Spain); Vanesa Estremera Carrera (Public

University of Navarre, Spain); Ruben Lostado-Lorza and Saul Ifiguez Macedo (University of La Rioja,

Spain)

Comprehensive Revision of the Feasibility of Impact Monitoring of Possitive Energy Districts 527
José L. Hernandez and Andrea Gabaldon (Fundacion CARTIF, Spain); Roberto Garay-Martinez, Ainhoa

Arriazu and Asier Divasson (Universidad de Deusto, Spain)

Automated Assessment of Building Carbon Footprint Through the Integration of Material Emission 532
Factor Databases in a BIM Environment

Sanja Dubljevi¢ (University of Novi Sad, Serbia); Aleksandra Stefanovi¢ (NET ZERO DOO, Serbia); Bojan
Tepavdevicé (University of Novi Sad, Serbia); Miljan Sunjevié (Science Associate, Serbia); Aleksandar

Andjelkovic (University of Novi Sad, Serbia)

H: E - HEALTH

H1 — ARTIFICIAL INTELIGENCE AND ADVANCED TECHNOLOGIES IN HEALTHCARE

A Deep Learning Approach to Multi-Class ECG Interpretation 536
Elzana Dupljak and Zhilbert Tafa (International Balkan University, Macedonia, the former Yugoslav

Republic of)

LLM-Twins: A Large Language Model driven trusted Cyber Twin framework for Healthcare 5.0 540
ecosystems

Pronaya Bhattacharya (Amity University, Kolkata, India); Ebrahim Abdulla Mattar (University of Bahrain,

Bahrain); Pushan Kumar Dutta (Amity University Kolkata, India & Amity School of Engineering and

Technology, India); Joel J. P. C. Rodrigues (Senac Fac of Ceara, Brazil)

Web Content and Anxiety in Today’s Society 546
Filip Mustac (University Hospital Centre Zagreb, Croatia); Maja Skarié¢ and Marko Luka Boskovic

(Neuropsychiatric Hospital Popovaca, Croatia); Karlo Papi¢ (Community Health Centre Zagreb, Croatia);

Tali Horvat (Practice of General Medicine, Croatia); Martina Matovinovi¢ and Darko Marcinko (University

Hospital Centre Zagreb, Croatia)

Design and development of a wearable device for real-time health monitoring and telemedicine 552
Vincenzo Randazzo and Matteo Reineri (Politecnico di Torino, Italy); Eros GA Pasero (Politecnico of

Turin, Italy & Neuronica Lab, Italy)

Scoping Review of Technology Enabled Healthcare Integration - Towards Sustainable Care 558
Tatjana Loncar-Turukalo (University of Novi Sad, Serbia); Eftim Zdravevski (University of Ss. Cyril and

Methodius - Skopje, Macedonia, the former Yugoslav Republic of); Ana Madevska Bogdanova (Ss. Cyril

and Methodius University, Macedonia, the former Yugoslav Republic of); Milica Solarevic (University of

Novi Sad, Serbia); Fedor Lehocki (Slovak University of Technology, Slovakia); Vladimir Trajkovic (Ss. Cyril

& Methodius University, Faculty of IT, Macedonia, the former Yugoslav Republic of))

Health Data and Information Ownership: Cybersecurity, Protection and Privacy Perspectives 564



Hrvoje Belani (Ministry of Health & University of Split, Croatia); Toni Perkovi¢ and Petar Soli¢ (University
of Split, FESB, Croatia); Zelka Karin and Anamarija Juréev Savicevi¢ (Teaching Institute for Public Health
of Split-Dalmatia County, Split, Croatia)

IOT: INTERNET OF THINGS

IOT1 — SYMPOSIUM ON INTERNET OF THINGS - GENERAL TRACK

A Review on 6G: Pioneering the Future of Wireless Communication

Camilla Zambetti, Giuseppe Montaruli and Daniele Piccolomo (Politecnico di Bari, Italy); Niko Makitalo
(University of Helsinki, Finland); Marco Fiore and Marina Mongiello (Politecnico di Bari, Italy)
loT-Enabled Pyranometer using LoRa Technology

Ivan Burazin and Antonio Vuletic (University of Split, Croatia); Tea Erceg (University of Split & FESB,
Croatia); Tihomir Betti (University of Split, Croatia)

EngageMate: An loT-Driven Platform for Monitoring Teacher Engagement and Classroom Dynamics
Oihane Gémez-Carmona and Martin Fernandez-de-Retana (University of Deusto, Spain); Joan Navarro
(La Salle Campus Barcelona, Universitat Ramon Llull, Spain); Xavier Solé-Beteta (La Salle - Universitat
Ramon Llull, Spain); Diego Casado-Mansilla (University of Deusto, Spain); Diego Lépez-de-Ipifia (Deusto
Institute of Technology - DeustoTech, University of Deusto, Spain)

Path planning of Unmanned Aerial Vehicle flying at low height for Internet of Underground Things -
Application to data collection of buried communicating sensor nodes in agriculture

Christophe Cariou (University of Clermont Auvergne & INRAE, France); Laure Moiroux-Arvis, Fatiha
Bendali, Yuankang Hu and Jean Mailfert (University Clermont Auvergne, France)

Assessing Energy Consumption and Thermal Impact in IoT Edge Federated Learning

Davide Cantoro, Angela-Tafadzwa Shumba, Gianluigi Semeraro, Teodoro Montanaro, llaria Sergi, Davide
Rollo and Mattia Cotardo (University of Salento, Italy); Massimo Merenda (University Mediterranea of
Reggio Calabria, Italy); Luigi Patrono (University of Salento, Italy)

RHEA: Residential Home Energy Advisor

Nikolaos Virtsionis Gkalinikis (Aristotle University of Thessaloniki, Greece & NET2GRID, Greece);
Chrstoforos Nalmpantis (Aristotle University of Thessaloniki, Greece); Spyridon Chatzigeorgiou, Christos
Athanasiadis and Dimitrios Doukas (NET2GRID BV, Greece); Dimitris Vrakas (Aristotle University of
Thessaloniki, Greece)

I0OT2 —= WORKSHOP ON IOT AND Al FOR SUSTAINABLE AND SMART SERVICES IN
HEALTHCARE - PART 1

Leveraging blockchain-based healthcare services with artificial intelligence

Lazar Markovic, Aleksandra Trpkov and Danica Sovti¢ (University of Belgrade, Serbia); Branka Rodi¢
(Academy of Applied Studies Belgrade, Serbia); Aleksandra Labus (University of Belgrade, Serbia)
Edge-Cloud Latency Optimization: A Priority-Based Scheduling Framework with Dynamic VM Allocation
Ebrahim Abdulla Mattar (University of Bahrain, Bahrain); Pushan Kumar Dutta (Amity University Kolkata,
India & Amity School of Engineering and Technology, India); Pronaya Bhattacharya (Amity University,
Kolkata, India); Joel J. P. C. Rodrigues (Senac Fac of Ceara, Brazil)

An Innovative Digital Twin Platform for Supporting Doctors and Patients Affected by Chronic Heart
Failure

Teodoro Montanaro, llaria Sergi and Angela-Tafadzwa Shumba (University of Salento, Italy); Nadia
Mammone and Cosimo leracitano (University Mediterranea of Reggio Calabria, Italy); Cosimo Distante
(CNR, ltaly); Alessia Bramanti and Marina Garofano (University of Salerno, Italy); Luigi Patrono (University
of Salento, Italy)

Nephele - Remote Healthcare Services, Ultrasound Medical Device Dematerialization

Antonio Passalacqua (Esaote S.p.A., Italy); Alessandro Carrega (UNIGE, Italy & CNIT, Italy); Giacomo
Pedemonte and Silvia Volta (Esaote S.p.A., Italy)

Analyzing the Impact of Non-IID Data on loT-Enabled Federated Learning for ECG Arrhythmia Detection
Davide Cantoro, Angela-Tafadzwa Shumba, Gianluigi Semeraro, Teodoro Montanaro, llaria Sergi,
Massimo De Vittorio and Luigi Patrono (University of Salento, Italy)
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IOT3 — WORKSHOP ON IOT AND Al FOR SUSTAINABLE AND SMART SERVICES IN
HEALTHCARE - PART Il

A Novel Multi-Resolution Heart Rate Variability Analysis for loT-based Drowsiness Detection: Preserving 632
Temporal Trends in Features Series

Hossem Eddine Hafidi (University of Salento, Italy); Elisabetta De Giovanni (BCAM, Spain); Teodoro

Montanaro, llaria Sergi, Massimo De Vittorio and Luigi Patrono (University of Salento, Italy)

IMU-Based Energy Expenditure Estimation for Various Walking Conditions Using TransEE 638

Abdelkarim Mamen, Teodoro Montanaro and llaria Sergi (University of Salento, Italy); Enrico Junior
Schioppa (Inmatica S.p.A., Italy); Luigi Patrono (University of Salento, Italy)

A protocol for balance and mobility training via sensorized movement analysis 644

Dario Ghezzi (National Research Council of Italy, Italy); Filippo Palumbo (National Research Council

(CNR), Italy)

Smart Hearing Protection System based on loT and Al for Industrial Noisy Environments 649
Davide Rollo, Mattia Cotardo, llaria Sergi, Teodoro Montanaro and Hossem Eddine Hafidi (University of

Salento, Italy); Luca Landi (University of Perugia, Italy); Raffaele Mariconte and Claudia Giliberti (Inail,

Italy); Luigi Patrono (University of Salento, Italy)

I0T4 — SPECIAL SESSION ON ARTIFICIAL INTELLIGENCE AND DEEP LEARNING APPLIED TO
SMART ENVIRONMENTS

Deep Learning for UAV Classification: Impact of Noise and Multipath Fading in RF Signals 655
Prajoy Podder, Maciej Zawodniok and Sanjay Madria (Missouri University of Science and Technology,

USA)

Multi-Dimensional loT-Based Energy Management Approach for Smart Homes: A Unified Model for 661
Comfort and Energy Efficiency

Muhammad Ans, Teodoro Montanaro and llaria Sergi (University of Salento, Italy); Ahmad Alsharoa

(Missouri University of Science and Technology, USA); Miriam Pezzuto (Parsec326, Italy); Luigi Patrono
(University of Salento, Italy)

Comparative Analysis of YOLOv7 with Modified Mosaic Augmentation Against YOLOv8-11 for Object 667
Detection in Unbalanced Datasets

Boris Gasparovi¢ (University of Rijeka, Croatia); Jonatan Lerga (University of Rijeka, Croatia & University

of Rijeka, Center for Artificial Intelligence and Cybersecurity, Croatia)

Sparse Temporal AutoEncoder for ECG Anomaly Detection 671

Radia Daci (Consiglio Nazionale delle Ricerche, Italy); Abdelmalik Taleb-Ahmed (IEMN DOAE UMR

CNRS 8520, Université Polytechnique Hauts-de- France, Algeria); Cosimo Distante (CNR, Italy); Luigi

Patrono (University of Salento, Italy)

Machine Learning in Breast Cancer Diagnosis: Model Comparison and Practical Implications 676
Nemanja Sepa (University of Novi Sad, Serbia); Milovan Medojevic (The Institute for Atrtificial Intelligence

Research and Development of Serbia & EnergyPulse DOO, Serbia); Aleksandar Rikalovic (University of

Novi Sad, Serbia)

Hybrid Condition Monitoring for lloT Applications 683
Nikola Markovi¢ (The Institute for Artificial Intelligence Research and Development of Serbia, Serbia);

Milovan Medojevi¢ (The Institute for Artificial Intelligence Research and Development of Serbia &

EnergyPulse DOO, Serbia)



IOT5 — SPECIAL SESSION ON BIG DATA AND IOT SPECIAL

Performance of Edge and Cloud-based Large Language Models in Smart Spaces

Ayqiin Varol (Tampere University, Finland); Naser Hossein Motlagh (University of Helsinki, Finland); Mirka
Leino (Satakunta University of Applied Sciences, Finland); Johanna Virkki (Tampere University, Finland)
A Real-Time loT-Based System for Solar Energy Forecasting and Automated Anomaly Notifications
Giuseppe Del Fiore, Giacomo Erroi, Maria Luisa Belcuore, llaria Sergi, Teodoro Montanaro and Luigi
Patrono (University of Salento, Italy)

Enhancing Network Observability and QoS Provisioning for Industrial Scenarios: A Unified Architecture
with Event-Triggered Server Logic

Géza Szab¢ (Ericsson Research, Hungary), Boldizsar Bunda (Ericsson Hungary, Hungary); Jozsef Varga
(Ericsson Research, Hungary); Marcell Balogh (Ericsson Research)

Combining loT and Al technologies to improve safety in noisy industrial environments

Mattia Cotardo, Davide Rollo, llaria Sergi, Teodoro Montanaro and Giuseppe Del Fiore (University of
Salento, Italy); Raffaele Mariconte and Claudia Giliberti (Inail, Italy); Luca Landi (University of Perugia,
Italy); Luigi Patrono (University of Salento, Italy)

Data Harmonization as a Keystone for loT-Enabled Data Spaces: Challenges, Techniques, and Future
Trends

Josu Diaz-de-Arcaya (TECNALIA, Basque Research and Technology Alliance (BRTA), Spain); Asier
Garcia-Perez (TECNALIA, Basque Research & Technology Alliance (BRTA), Spain); Lander Bonilla
(Tecnalia, Basque Research and Technology Alliance (BRTA), Spain & Deusto University, Spain); Raul
Mindén and Ana Isabel Torre-Bastida (TECNALIA, Basque Research and Technology Alliance (BRTA),
Spain)

EcoSentinel: Towards A Techno Natural Internet of Things Approach for Large Scale Sustainable
Remote Monitoring of Soil and Wilderness

Joan Navarro (La Salle Campus Barcelona, Universitat Ramon Llull, Spain); Alan Briones (La Salle
Campus BCN - Ramon Llull University, Spain); Agustin Zaballos (Enginyeria La Salle - Universitat Ramon
Llull, Spain); Daniél Groen, Marjolein Helder and Hadi Rajaei (Plant-e, The Netherlands); Jaume Anguera
(Ignion & Universitat Ramon Llull, Spain); Aurora Anddjar (Ignion, Spain); Armando Carpaneto and Enrica
Roccotiello (University of Genova, Italy); Leonardo Lizzi and Davide Brunelli (University of Trento, Italy);
Cécile Belleudy (Université Céte d’Azur, Nice, France); Fabien Ferrero (Université Cote d’Azur, CNRS,
LEAT & CREMANT, France)
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IOT6 — SESSION ON BLOCKCHAIN APPLICATIONS AND CYBERSECURITY SOLUTIONS FOR

IOT SYSTEMS

Dynamic Temporal Positional Encodings for Early Intrusion Detection in loT

loannis Panopoulos, Maria-Lamprini Bartsioka and Sokratis Nikolaidis (National Technical University of
Athens, Greece); Stylianos Venieris (Samsung Al, United Kingdom (Great Britain)); Dimitra | Kaklamani
and lakovos S. Venieris (National Technical University of Athens, Greece)

U-FIRST: Transformer-based Framework for Secure and Intelligent UAV Communication in Battlefield
Environment Underlying 5G

Lakshin Pathak, Shivanshi Bhatt, Shreya Bhatia and Rajesh Gupta (Nirma University, India); Sudeep
Tanwar (Nirma University & Institute of Technology, India); Jitendra Bhatia (Nirma University, India);
Kashif Saleem (King Saud University, Saudi Arabia); Joel J. P. C. Rodrigues (Senac Fac of Ceara, Brazil)
DL-based Framework for Detecting Malicious Proof-of-Stake Blocks in Gaming Transactions

Jay Gor, Karm Dave, Neel Kaushikkumar Patel, Keyaba Gohil and Rajesh Gupta (Nirma University, India);
Sudeep Tanwar (Nirma University & Institute of Technology, India); Kashif Saleem (King Saud University,
Saudi Arabia); Joel J. P. C. Rodrigues (Senac Fac of Ceara, Brazil)
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Secure Runtime Reconfiguration of FPGAs via Lightweight Authenticated Encryption for IoT Systems 742

Lars Kadel and Hassan Nassar (Karlsruhe Institute of Technology, Germany); Lars Bauer (Germany);

Joerg Henkel (KIT, Germany)

Large-Scale (Semi-)Automated Security Assessment of Consumer loT Devices - A Roadmap 748
Pascal Schoéttle, Matthias Janetschek, Florian Merkle, Martin Nocker and Christoph Egger (MCI - the
Entrepreneurial School, Austria)

Industrial 10T cybersecurity: a bibliometric analysis 756
Ignacio José Dasso (Nantes Université, France & IETR, France); Sébastien Maudet (Nantes Université &

IETR UMR 6164, France); Renzo E Navas (IMT Atlantique, France); Guillaume Andrieux (University of

Nantes & IETR Laboratory, France)

LC: LIFE CYCLE ASSESSMENT, DIGITAL SOLUTIONS, AND SUSTAINABLE
PRACTICES IN BUILDING DESIGN AND CONSTRUCTION

LC - LIFE CYCLE ASSESSMENT, DIGITAL SOLUTIONS, AND SUSTAINABLE PRACTICES IN
BUILDING DESIGN AND CONSTRUCTION

Al-Assisted loT Monitoring for Tracking Construction and Demolition Waste 762
Pavel Travnicek (Ceské vysoké udeni technické v Praze, Fakulta stavebni, Czech Republic); Vaclav

Nezerka (Ceské vysoké udeni technické v Praze, Czech Republic)

Comparison of energy and environmental labels of a refurbished building in Southern Italy 766
Antonio Gigante (University of Sannio, Italy); Rosa Francesca De Masi (Universita degli Studi del Sannio,

Italy); Alessandro Russo (University of Sannio, Italy); Dimitra Papadaki (University of Athens, Greece)

Recent Developments in Life Cycle Assessment Implementation in the EU: Advancing Sustainability 770
Through Level(s) and the New European Bauhaus

Paris Fokaides (Frederick University, Cyprus)

Whole Life Cycle Analysis of Buildings: Carbon Sequestration Databases and Carbon Balances 774
Paris Fokaides and Evi Demetriou (Frederick University, Cyprus)

Renovation wave: Energy and environmental analysis of heat pumps and renewable energy systems for 780
buildings

Effrosyni Giama, Marios Efthymiadis and Elli Kyriaki (Aristotle University of Thessaloniki, Greece); Paris

Fokaides (Frederick University, Cyprus); Agis Papadopoulos (Aristotle University of Thessaloniki, Greece)

Energy Efficiency vs. Smart Readiness: A Comparative Assessment of EPC and SRI in Building 786
Renovations

Konstantinos Chatzikonstantinidis and Effrosyni Giama (Aristotle University of Thessaloniki, Greece);

Afroditi Zamanidou (University of Western Macedonia & IsZEB DIH, Greece); Konstantinos Giagkoulas,

Achilleas Nikolaos Mertzimekis and Agis Papadopoulos (Aristotle University of Thessaloniki, Greece)



MLE: STATISTICS AND MACHINE LEARNING IN ELECTRONICS

MLE — MACHINE LEARNING AND STATISTICS IN ELECTRONICS

LLM-based PID controller optimization 791
llija Kamenko and Slobodan llic (The Institute for Artificial Intelligence Research and Development of
Serbia, Serbia); Velimir Congradac (University of Novi Sad, Serbia)

Investigation of Ceramic Bearing Systems With an Intelligent Measuring System Using Statistics and 797
Machine Learning
Valentin Petrov Tsenev, Prof. and Teodor Draganov (Technical University of Sofia, Bulgaria)

Improving Handwritten Character Recognition Using YOLO Algorithms 803
Zrinka Gligo and Marija Srdanovié¢ (University of Split, Croatia); Sven Gotovac (University of Split & FESB,

Croatia); Linda Vickovic, Tamara Grujic and Ana Kuzmanic¢ Skelin (University of Split, Croatia)

Large and Small Language Models in Manufacturing and Electronics 809
Malinka lvanova (Technical University of Sofia, Bulgaria); Galina Bogdanova (Institute of Mathematics and
Informatics at the Bulgarian Academy of Science, Bulgaria); Csaba Zoltan Kertész (Transilvania University

of Brasov, Romania)

Diving Deep: Comparative Analysis and Design of Neural Network Based Algorithm Selection for 813
Underwater Image Processing

Nihitha Malayarukil and Hai Nam Tran (University of Brest, France); Barbara DZaja (University of Split,
Croatia); Vincent Rodin (Université de Bretagne Occidentale, France)

Transient Analysis of a Single-Channel Service System Operation with Positive and Negative Messages 820
Wojciech M Kempa and Patrycja Grabarz (Silesian University of Technology, Poland)

RFID: RFID, ELECTROMAGNETICS, AND ELECTRONICS FOR IOT DEVICES:
THE HARDWARE SIDE OF 10T

RFID1 — SPECIAL SESSION ON ELECTROMAGNETIC INNOVATION THROUGH ADDITIVE AND
ADVANCED MANUFACTURING TECHNOLOGIES (SUPPORTED BY IEEEE CRFID AND IEEE TC-
AMES)

Designing Flexible Antenna Substrates with 3D-Printed Compliant Structures 826
Francesco P Chietera and Waleef Ullah Usmani (Polytechnic of Bari, Italy); Luca Catarinucci (University of

Salento, Italy); Luciano Mescia (Polytechnic University of Bari, Italy)

Preliminary characterization of 3D printed tunable conductive structures for sensing applications 831
Luigi Davide Gala (Universita di Napoli Federico Il, Italy); Federico Parenti and Carlotta Ragazzo Capello
(Universita di Pisa, Italy); Claudio Esposito and Lorenzo Lombardi (Universita di Napoli Federico I, Italy);

Elisabetta Dimaggio (Universita di Pisa, Italy); Daniele Tammaro (University of Naples Federico Il, Italy)

A Sinusoidal-Shaped 3-D Printed Wideband Microstrip Patch Antenna 837
Giovanni Andrea Casula (Universita di Cagliari, Italy); Giorgio Montisci and Enrico Mattana (University of

Cagliari, Italy)

Substrate-free Epidermal Tattoo Antennas for NFC and UHF Applications 841
Adina B. Barba (Radio6ense Srl, Italy & University of Rome Tor Vergata, Italy); Alessio Mostaccio

(University of Rome Tor Vergata, Italy); Cecilia Occhiuzzi (University of Roma Tor Vergata, Italy); Gaetano
Marrocco (University of Rome Tor Vergata, Italy)

Dual-Extrusion 3D Printing of Graphene-Based Composites for Strain Sensing Applications 846
Meshari Alsharari, Khaled Aligab and Ammar Armghan (Jouf University, Saudi Arabia)



RFID2 — SPECIAL SESSION ON HARDWARE, INTELLIGENCE AND ENGAGEMENT: FROM
CIRCUITS TO GAMEFUL 10T

Preliminary analysis of the exploitation of QVAR sensor for gesture recognition 850
Alfonso Messina (University of Reggio Calabria, Italy); Alessia Lazzaro (Mediterranean University of

Reggio Calabria, Italy); Riccardo Carotenuto (University “Mediterranea” of Reggio Calabria, Italy);

Massimo Merenda (University Mediterranea of Reggio Calabria, Italy)

A Novel Pulsing Technique for Synaptic Weight Updates in Memristor Crossbar Arrays 857
Alberto Arciello (Universita Mediterranea di Reggio Calabria, Italy); Giuseppe Cimino (University

Mediterranea di Reggio Calabria, Italy); Massimo Merenda (University Mediterranea of Reggio Calabria,

Italy)

Precision Enhancement of Full-Body Tracking for Virtual Reality Applications 861
Antonia Bartulovi¢ (University of Split, FESB, Croatia); Maja Braovic¢ (University of Split - FESB, Croatia);

Jakov Bejo and Ljiljana Seri¢ (University of Split, FESB, Croatia)

From Bracelets to Hoodies: Exploring Embedded Multimodal Assistive Controllers 866
Mustasin Mahmood Sakif and Tiina Ihalainen (Tampere University, Finland); Sari Merilampi (Satakunta

University of Applied Sciences, Finland); Tiina Vuohijoki, Pasi Raumonen and Johanna Virkki (Tampere

University, Finland)

Towards Real-World EDA Monitoring in Children: The Potential of Everyday Socks with Textile 871
Electrodes

S M Musfequr Rahman (Tampere University, Finland & Tampere University of Technology, Finland);

Henna Mattila, Lotta Eerola, Annika Maenpaa, Terhi Helminen, Pasi Raumonen, Anneli Kylliainen and

Johanna Virkki (Tampere University, Finland)

Microstructure regulation of heat transfer at solid-solid interfaces with lower stress for electronic 876
devices cooling

Qingsong Song, Yunguang Ji and Hongtao Li (Hebei University of Science and Technology, China)

RFID3 — SPECIAL SESSION ON INNOVATIVE ANTENNAS AND INTELLIGENT SYSTEMS:
SHAPING THE FUTURE OF RFID APPLICATION

Evaluation of Growing Skin Organoid Culture Utilizing RFID Tag 881
Mohammed S. Salim (University of Kent, United Kingdom (Great Britain) & University of Ninevah, Iraq);

Alexander J Casson (The University of Manchester, United Kingdom (Great Britain)); Benito Sanz-

Izquierdo and John Batchelor (University of Kent, United Kingdom (Great Britain))

Wireless Battery-Free Sensor Probe for Temperature/Humidity Measurement in Sustainable 885
Pharmaceutical Blister

Adina B. Barba (Radio6ense Srl, Italy & University of Rome Tor Vergata, Italy); Nicola D’Uva

(RADIO6ENSE srl, Italy); Sara Amendola (University of Rome Tor Vergata & Radio6ense stl, Italy);

Gaetano Marrocco (University of Rome Tor Vergata, Italy); Cecilia Occhiuzzi (University of Roma Tor

Vergata, Italy)

Digital Twin of Retail Environment Using RFID Particle Filter Localization 888
Christopher Turner, Dheeraj Bhaskaruni and Xiangyu Wang (Auburn University, USA); Jian Zhang

(Kennesaw State University, USA); Shiwen Mao, Senthilkumar Periaswamy and Justin Patton (Auburn

University, USA)

Numerical Analysis of Human Head Exposure to Electromagnetic Radiation Due to 5G Mobile Phones 894
Francesco P Chietera and Waleef Ullah Usmani (Polytechnic of Bari, Italy); Domenico Caggiano and

Claudio Maria Lamacchia (IAMAtek Srl, Italy); Gaetano Chimenti (IAMAtek stl, Italy); Luciano Mescia

(Polytechnic University of Bari, Italy)

Advancing Wireless Sensing: PEDOT Integration in High-Frequency RFID Sensors 899
Giovanni Andrea Casula (Universita di Cagliari, ltaly); Giovanna Mura and Giorgio Montisci (University of

Cagliari, Italy); Paolo Maxia (INAF, Italy); Piero Cosseddu, Giuseppe Sforazzini, Antonello Mascia and

Enrico Mattana (University of Cagliari, Italy)

Thue-Morse Code Implementation for the Design of a Concentric Hexagonal Ring Array 904
Waleef Ullah Usmani and Francesco P Chietera (Polytechnic of Bari, Italy); Luciano Mescia (Polytechnic

University of Bari, Italy)



RFID4 — SPECIAL SESSION ON TECHNOLOGY FOR LIFE: REVOLUTIONIZING WORK, HEALTH
MONITORING, AND SAFETY WITH MODERN ELECTRONICS & BACKSCATTERING
COMMUNICATIONS

Wireless Automatic Inspection of Soil and Plants through RFID loT devices 909
Glauco Cecchi, Andrea Ria, Andrea Motroni, Paolo Bruschi and Paolo Nepa (University of Pisa, Italy)
A CDS-compensated RC Relaxation Oscillator for Clock Generation in Single-Chip 10T Devices 914

Francesco Gagliardi (University of Pisa, Italy); Simone Contardi (University of Pisa, Italy & Sensichips Srl,

Italy); Margherita Scognamiglio (University of Pisa, Italy); lacopo Nannipieri (Sensichips Srl, Italy); Paolo

Bruschi and Andrea Ria (University of Pisa, Italy)
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Heterogeneous Environment

Zohra Dakhia (University Mediterranea of Reggio Calabria, Italy & University Federico 2 of Naples, Italy);

Alessia Lazzaro (Mediterranean University of Reggio Calabria, Italy); Mohamed Riad Sebti, Demetrio lero,
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Smarttendance: A BLE-Based Mobile Application for Real-Time Student Attendance Tracking 926
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Gotovac (University of Split & FESB, Croatia)
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Hosam Alamleh and Ulku Clark (University of North Carolina Wilmington, USA); Bilge Karabacak

(University of North Carolina Wilmington, USA & UNCW, USA)

Wireless Pressure Sensor Based on an Additively Manufactured Thermoplastic Polyurethane (TPU) 938
Transducer

Amirhossein Karami-Horestani (CIMITEC, Departament d’Enginyeria Electronica & Universitat Autonoma

de Barcelona, Spain); Ferran Paredes (Universitat Autonoma de Barcelona, Spain); Sandra Rodini, Filippo
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Barcelona, Spain)

RFID5 — SPECIAL SESSION ON EXPLORING HARDWARE ASPECTS OF LOW POWER
WIRELESS COMMUNICATION FOR IOT APPLICATIONS ACROSS ASIA

Bluetooth Low Energy Antenna Design for Monitoring Applications 942
Radhika Raina (Indian Institute of Technology Ropar, India); Kamal Jeet Singh and Suman Kumar (IIT

Ropar, India)

Enhanced Range Dual-Coil NFC Antenna System for Diverse Near Field Applications 946
Hafiz Usman Tahseen (CNR-Institute for Microelectronics and Microsystems, Italy); Luca Catarinucci

(University of Salento, Italy); Riccardo Colella (CNR, Italy); Chiara De Pascali and Vanessa Esposito

(CNR-IMM, Italy); Luca Francioso (CNRInstitute for Microelectronics and Microsystems, Italy)

Circularly Polarised RFID Reader Antenna with an Integrated Power Divider 951
Radhika Raina (Indian Institute of Technology Ropar, India); Kamal Jeet Singh and Suman Kumar (IIT

Ropar, India)

Transformation of Vehicular Networks through Machine Learning: Challenges and Opportunities 954
Sameer Kumar Singh (lIT Ropar, Rupnagar, India); Nishant Gupta (LinkGping University, India); Rohit

Singh (Dr B R Ambedkar National Institute of Technology Jalandhar, India); Brijesh Kumbhani and Arnav

Hari (IIT Ropar, India)

Enhancing UAV Network Security: Machine Learning for DDoS Attack Detection 960
Ishita Sharma (IIT Ropar, India); Satyam Agarwal and Shashi Shekhar Jha (Indian Institute of Technology

Ropar, India)
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RFID P — SPECIAL POSTER SESSION: “RFID/IOT RESEARCH PROJECTS: HARDWARE AND

SOFTWARE SOLUTIONS IN FOCUS”

On-Device Dataset Distillation: The MNIST Use Case and Initial Experiments on Agri-Food product
classification

Mohamed Riad Sebti (University Mediterranea of Reggio Calabria, Italy); Zohra Dakhia (University
Mediterranea of Reggio Calabria, Italy & University Federico 2 of Naples, Italy); Antonella Macheda,
Demetrio lero, Mariateresa Russo and Massimo Merenda (University Mediterranea of Reggio Calabria,
Italy)

Sensor Technology NoiSens for Noise Detection on Construction Sites

Boris Obrovski (University of Novi Sad, Serbia); lvana Krtolica (The Institute for Atrtificial Intelligence
Research and Development of Serbia, Serbia); Miljan Sunjevi¢ (Science Associate, Serbia); Vladimir Rajs
(Faculty of Technical Sciences, Serbia)

SENNSE loT-Driven Platform for Real-Time Environmental Monitoring: Network Design and Hardware
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Mohamed Emara, Noushin Najafiragheb and Mohamed Ali Jaziri (ISPC-CNR, Italy); Riccardo Colella
(National Research Council (CNR), Italy); Andrea Pandurino (National Research Council, Italy); Francesco
Taurino (ISPC-CNR, ltaly); Davide Zecca (CNR - Istituto di Scienze del Patrimonio Culturale, Italy);
Alberto Bucciero (CNR, Italy)

LiDAR and UWB Sensor Fusion for Improved Safety in Agricultural Work Sites

Andrea Motroni, Emanuele Tavanti and Paolo Nepa (University of Pisa, Italy); Danilo Monarca and
Pierluigi Rossi (University of Tuscia, Italy); Davide Gattamelata, Daniele Puri and Leonardo Vita (Italian
Institute for Insurance Against Accidents at Work - INAIL, Italy)

Precision in Contactless Respiratory Monitoring: Machine Learning-Based Algorithm Performance

Arnav Hari (IIT Ropar, India); Harsh Arora (IlIT Una, India); Simarpreet Singh (Thapar Institute of
Engineering and Technology Patiala, India); Brijesh Kumbhani (IIT Ropar, India); Sam Darshi, Satyam
Agarwal and Jyotindra Singh Sahambi (Indian Institute of Technology Ropar, India); Suksham Jain and
Deepak Chawla (Government Medical College and Hospital, Chandigarh, India)

Flexible Phased Antenna Array for Ka-Band Applications: the WONDER Research Project

Domenico Caggiano (IAMAtek Srl, Italy); Francesco P Chietera and Waleef Ullah Usmani (Polytechnic of
Bari, Italy); Serafino Convertini (IAMAtek srl, Italy); Claudio Maria Lamacchia (IAMAtek Srl, Italy); Gabriele
Incerti, Filippo Rossi and Paul Danca (RINA Consulting S.p.A., Italy); Giuseppe Cirillo (Elettronica S.p.A.,
Italy); Luciano Mescia (Polytechnic University of Bari, Italy)

Integrating Emerging Technologies for Comprehensive Healthcare Solutions: Early Insights from the
BRILLIANCE Project

Massimo Merenda (University Mediterranea of Reggio Calabria, Italy); Martina Teresa Bevacqua
(Universita Mediterranea di Reggio Calabria, Italy); Riccardo Carotenuto (University “Mediterranea” of
Reggio Calabria, Italy); Riccardo Colella (National Research Council (CNR), Italy); Massimo De Vittorio,
Barbara Gili Fivela and Giuseppe Grassi (University of Salento, Italy); Giuseppe Martino (Universita
“Mediterranea” di Reggio Calabria, Italy); Vincenzo Mastronardi, Luigi Portaluri, Michele Scaraggi,
Francesco Sigona and Luca Catarinucci (University of Salento, Italy)

DSTM: Dual-Strategy Framework for Energy and Thermal Management on Heterogeneous Multicore
Systems-on-Chip

Milanpreet Kaur Sandhu and Suman Kumar (IIT Ropar, India)

Populating the Digital Twin of a Retail Store Using an RFID Autonomous Mobile Robot

Rafael Pous and Abdussalam Ali Alajami (Universitat Pompeu Fabra, Spain); Lluis Hernandez and Alvaro
Jiménez (Keonn Technologies, Spain)

Citizen Science for Sustainable Energy Transition and Air Quality: Social Perception and Evidence-
Based Policymaking in Krzywcza (Poland)

Monika Peptowska (Mineral and Energy Economy Research Institute of the Polish Academy of Sciences,
Poland & Instytut Gospodarki Surowcami Mineralnymi i Energig PAN, Poland); Wit Hubert and Dominik
Kryzia (Mineral and Energy Economy Research Institute of the Polish Academy of Sciences, Poland);
Wojciech Kowalik (AGH University, Poland)
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SC: SMART CITY

SC1 - SMART CITY - ENERGY MODELING

Wind Field Estimation by Disparate Data Harmonization and Clustering: A Case Study in SplitDalmatia
County

Mateo Radié (University of Split, Croatia); Ljiliana Seri¢ (University of Split, FESB, Croatia); Marin Bugari¢

(University of Split, Croatia); Selena Knezi¢ Buhovac (University of Mostar & University of Split, Bosnia
and Herzegovina)

Evaluating Time Series Models for Urban Wastewater Management: Predictive Performance, Model
Complexity and Resilience

Vipin Singh (Berlin University of Applied Sciences and Technology, Germany); Tianheng Ling (University
of Duisburg-Essen, Germany); Teodor Chiaburu (Berlin University of Applied Sciences and Technology,
Germany); Felix Biessmann (Berlin University of Applied Science, Germany)

Adaptive Safety Modeling for Improved Battery Protection via Integrated State-of-Safety Estimation
Changwoo Kim and Hyo-Sub Choi (Korea Electronics Technology Institute, Korea (South))

Leveraging Machine Learning for Self-adaptive Sensing in WSNs: an Energy-aware Approach

Alessandro Vanacore (Company, Italy); Antonio Pescapé (University of Napoli Federico I, Italy); Paulo
Carvalho (Centro Algoritmi, Universidade do Minho, Portugal); Solange Rito Lima (Centro Algoritmi,
University of Minho, Portugal)

SC2 - SMART CITY - AQUATIC APPLICATIONS

Exploring the role of digital technology in the waterborne passenger mobility
Laura Pirrone, Arianna Bionda, Sergio Terzi and Andrea Ratti (Politecnico di Milano, Italy)
Ultrasound-Based Indirect Water Temperature Measurement Using Machine Learning

Ander Palacios (University of Deusto, Spain); Hugo Landaluce (Universidad de Deusto, Spain); Laura
Arjona (University of Deusto, Spain); Lola Farifias (University of Deusto and Ikerbasque, Basque
Foundation for Science, Spain)

Fading Colours: Investigating Spectral Attenuation in Underwater Photography with Distance

Barbara DzZaja, Hrvoje Turic and Viadimir Plestina (University of Split, Croatia)

System for Automatic Vessel Detection and Tracking in the Port of Split

Sven Gotovac (University of Split & FESB, Croatia); Paula Muslim and Dunja Bozié-Stuli¢ (University of
Split, Croatia)

Integration of Ship-to-Grid Technology in Maritime Transport: A Case Study of the Island of Bra¢

Filip Juri¢, Sandra Divkovi¢ and Hrvoje Mikulci¢ (University of Zagreb, Croatia)

SC3 - SMART CITY - ENVIRONMENTAL PERSPECTIVE

Geolocalizing Pixels on PTZ Camera Imagery in Natural Environments using Deep neural network
Ljiliana Seri¢, Antonia Bartulovié, Jakov Bejo and Ivana Damjanovié (University of Split, FESB, Croatia)
Smart Environmental Monitoring of Marine Pollution using Edge Al

Mohamed Moursi, Norbert Wehn and Bilal Hammoud (RPTU Kaiserslautern-Landau, Germany))

Remote Sensing for Assessing Vegetation Fuels in Wildfire Risk and Propagation Modelling
Sven Gotovac (University of Split & FESB, Croatia); Paula Muslim (University of Split, Croatia); Ante

Ivanovié (University of Split - FESB, Croatia); Ana Sarié¢ Gudelj (University of Split, Croatia); Ante Sanader

(Croatian Firefighting Association Split, Croatia)
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ECORIS - Environmental Control and Observation - River Information System of Bosnia and Herzegovina 1090
Zoran Tabak (Mostar, Bosnia and Herzegovina); Karlo Gustin (Business Development, Croatia)
Smart Charging of V2G-Enabled EVs in Positive Energy Districts with Shared Energy Storage 1094

Jernej Hribar (Jozef Stefan Institute, Slovenia); Mihael Mohorcic (Jozef Stefan Institute & Jozef Stefan
International Postgraduate School, Slovenia); Andrej Campa (Comsensus, Slovenia)

Evaluation of GEO Satellite NB-loT Performance in Urban Mobility Scenarios 1099

Toni Perkovic (University of Split, FESB, Croatia); Josip Sabic (University of Split, Croatia); Nikola Brebric¢
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Applications of Al in Modern/Smart Power Grids: A Short Review 1108

Emina Haskovic, Zakira Jasarevic, Samir Avdakovi¢ and Maja Muftic Dedovi¢ (University of Sarajevo,
Bosnia and Herzegovina); Aida Zugor (Institute of Advanced Systems and Technologies d.0.0 Sarajevo,
Bosnia and Herzegovina)
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Model for recognizing patterns and influencing factors between water inflow, hydroelectric power 1123
generation and market electricity prices

Zoran Tabak (Mostar, Bosnia and Herzegovina); Tomislav Capuder (Zagreb, Croatia)
Leveraging Quasi-Dynamic Grid Analysis of Industrial Loads: A 132 kV Norwegian Case Study 1128

Oleksandra Ishchenko and Nils Jakob Johannesen (University of South-Eastern Norway, Norway); Le
Nam Hai Pham (56 Kjolnes Ring & University of South-Eastern Norway, Norway); Carlos Pfeiffer
(University College in South East Norway, Norway)
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Zoran Tabak (Mostar, Bosnia and Herzegovina)
Optimized Wind Farm Power Scheduling Using Hybrid Battery Energy Storage Systems 1140
Jayachandra Malavatu and Ankit Kumar (University of Agder, Norway)
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