2025 Symposium on Inter net of
Things (SloT 2025)

Campinas, Brazil
14-16 October 2025

|EEE Catalog Number:  CFP25DZ8-POD @lEEE
ISBN: 979-8-3315-5905-2 A My,



Copyright © 2025, |IEEE
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 |EEE Copyrights Manager, |EEE Service Center, 445 Hoes Lane,
Piscataway, NJ 08854. All rights reserved.

*** Thisisaprint representation of what appearsin the IEEE Digital Library. Some format issues inherent in the
e-mediaversion may also appear in this print version.

|EEE Catalog Number: CFP25DZ8-POD
ISBN (Print-On-Demand): 979-8-3315-5905-2
ISBN (Online): 979-8-3315-5904-5

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

proceedings



TABLE OF CONTENTS

Real-Time Monitoring System for Flooding in Urban ATE8S ..........coi it 1
Caio Martins Da Slva, Thiago Quintal Da Slva, Andres Pablo Lopez Barbero
Claudia Barucke Marcondes, Vinicius Nunes Henrique Da Silva, M.A.D. Garrido, F.H.B. Bittar
V.A. Oliveira, A.C. Carneiro

Spatial Aggregation of 10T Datain Sustainable Mobility SCENAIOS ........cccovvviiieie i 6
Massimiliano Gaffurini, Dennis Brandao, Salvatore Dello lacono, Alessandra Flammini, Emiliano Ssinni
Paolo Ferrari, Ivanovitch Slva

A Systemic View on Implementing 10T SOIULTONS ........covciriiiriririere s 10
Luiz Carlos Ferreira, Pedro Chaves, Omar Branquinho, Raphael Assump¢do, Paulo Cardieri

CAN Bus Analyzer for Educational Applications: Expanding a Didactic Arduino Platform .........c.ccceevviineienenne 14
Juliano De Méllo Pedroso, Maria Aline Gongalves, Eliane Silva Custodio

An Optimization Model for |0T Gateways Placement in AQriVOILaICS ........ccccvciveiinisie s 19
Byron Alejandro Acufia Acurio, Diana Estefania Chérrez Barragan, Osvaldo Ronald Saavedra
Francisca Dulcinéia Da Cruz Gomes, Barbara Teruel, Luiz Carlos Pereira Da Slva

An loT System for Monitoring the Quality of Vaccinesin the Storage Chain ..o 23
Bruno J. Cavalcanti, Petrénio C. Bezerra, Paulo |. L. Ferreira, Antonio G. A. Slva, Joao E. G. S. Junior
Felipe B. Slva

Remote Management in Public Ligthing - The Experiment at Unicamp Campus ........c.ccoerereerierereeresneesesseseseseenns 27
Hildo Guillardi Janior, Jodo Guilherme Ito Cypriano, Jodo Luiz Jucd, Oswaldo Sanchez Junior
Andre Luis Da Rocha

On-Device KWS and Speaker Recognition System for Discreet Emergency Assistance on Android ..........cccceeu.e. 31
Diana Laura Fernandez Duarte, Felipe A. P. de Figueiredo, Victoria D. P. Souto

Optimization of the Number of 10T Devices Assisted by RF-based WET SyStEMS ........cccceveireierennennenesenenienens 35
Natalia Pereira Batista, Victoria Dala Pegorara Souto, Richard Demo Souza

Integrated Circuit Design for Fast TDR Pulse Generator Using CM OS 180nm Technology Embedded in
PHOLOVOITAIC MOTUIES ...ttt et bt bbb e bbb r e nee 39
Allan Mariano Campos Da Slveira, Gabriel Teixeira Brasil, Wellington Romeiro de Melo
Vinicius Vono Peruzz, Saulo Finco, Leandro Tiago Manera

Microstrip Patch Antenna Design with Metamaterial as Reflector for 5G Applicationsin Automotive

Systems: Electromagnetic Simulation APPrOBCH .........ccceiiiiieieerieeeeeeee s st sa e se e ne e e eneenens 43
Allan Mariano Campos Da Slveira, Gabriel Teixeira Brasil, Wellington Romeiro De Melo
Vinicius Vono Peruzz, Saulo Finco, Leandro Tiago Manera

Predicting E-Bus Energy Consumption USING ALOT ..ottt st st s s ses st sneneas 47
M. B. Ana Chonillo, Madson C. de Almeida, Danillo Roberto Pereira

Assessing 10T devices for altitude monitoring: Impacts on BEB Energy Consumption Estimation .............cc.cce..... 51
Thonny E. M. Pefia, Madson C. De Almeida, Thais R. De Oliveira, Henrique C. De Oliveira

Exploring the Impact of Operational Variables on BEB Energy Consumption Using 10T devices.........ccccvvveerienene 55
T. R DeOliveira, H. C. DeOliveira, J. P. Ordlana-Ifiguez, M. C. De Aimeida



Socially Aware Design for the Internet of HUMan ThiNgS .......coo i 59
Jose V. Da Slva, Yusseli L. M. Mendoza, M. Cecilia, C. Baranauskas

Embedded Joint Kinematics Estimation via Smart Insoles for Decentralized IoHT Gait Monitoring ...........ccccev..... 63
Wesley R. Dos Santos, Armando S. Sanca

Joint PB Placement and Beamforming Design for |oT Energy Transfer via Evolutionary Algorithms..................... 67
Abellard Christley Mainviel, Victoria Dala Pegorara Souto

Property Security System with Temporal Algorithm Applied to RSSI Variation ...........cccoeveieieneinininenenenene 71
Pablo Santos, Luiz Carlos Branquinho Caixeta Ferreira

Tiny machine learning for real-time defect detection on metallic SUfaCesS ........cccveveieveececiceeeeee e 75
JoséH. L. Dias, Paulo H. A. Bezerra, Rosana C. B. Rego, Tiago Henrigue Machado

A Transparent Baseline for LoRa Device Fingerprinting With CNIN ..o 79
Julio Graziano Pontes, Jodo Henrique Kleinschmidt

Al-Driven Optimization of Power Beacon Placement and Charging Scheduling in WET Systems ..........ccocveeveneene 83
Elaine C. de C. Slva, Natalia P. Batista, V. S Marcelo de Oliveira, D. P. Victoria Souto, Richard D. Souza

0T Ecosystem Integrated with DLT Applied to the TOUMSM SECLON ......cccieiieeicese e 87
Edison A. Arteaga Lopez, Gustavo A. Ramirez Gonzalez, Carlos A. Astudillo

TID-Hardened |oT Design Using Diamond and Octo MOSFET LayOuts StYIES ........ccverrereereerieeriecniecseeeseens 91
Anderson Leocédio Alves, Rafael Galhardo Vaz, Vinicius Vono Peruzz, Odair Lelis Gongalez, Saulo Finco
Salvador Pinillos Gimenez

An Open-Source LoRaWAN Architecture for Educational and Scientific loT Applications: A Case

StUAY USING BItDOGLAD ...ttt ettt b e he st s h e bbb e e b e b se et e e e e e e e e e neeneeneebenaeene 95
Fabiano Fruett, Rodrigo Cardoso, JoAo Lucas, Marina Farias, Adriana Huaracallo
Ediraldo Dos Santos Filho, Francine Menezes, Jacobus Swart

Zero-Day Device ldentification for 10T Security through Optimized Incremental Learning and Drift
X0 7= 0] - 1 o 1TSS 99
Ogobuchi Daniel Okey, Sajjad Dadkhah, Deméstenes Zegarra Rodriguez, Jodo Henrique Kleinschmidt

Temperature-Driven Variationsin Stand-by Energy Use of an Electric Bus: A CAN-IoT Case Study in
L@ 00T 01T 0= S T .| S 103
Franklin Saquinga, Flavio Tonioli Mariotto, Jonathan Aviles-Cedeno, Madson C. de Almeida

loT for Diving Support: Development of a Prototype for Water Temperature Monitoring ........c.ccccceeeveeeenereseenens 107
Marcelo F. Pereira, Flavio F. Vilela, Henrique L. M. Monteiro, Diego P. Rozo, Jodo P. Santos
Pedro Queiroz

Rule-Based Control Strategy for Battery Energy Storage Systems Providing Ancillary Servicesin
DiStrDULION NEIWOTKS .....c.veiiieecie e sttt e s e aeeteeseeaeebesbeseesaebesteseansesseaensenennenneanens 111
Tllio S. Costa, Maria Cecilia C. Lima, Manoel Marinho

MetroBESS Analytics - A Tool for Regenerative Energy Analysis and BESS Sizing in Urban Rail
Systems: A Case Study on the ReCITE CaNral LiNE .......ccvieiieereceee st ene s 115
Tulio S Costa, Maria Cecilia C. Lima, Manoel Marinho



LoRaRadio Link Quality Assessment Strategy Using Sensitivity asaLink Quality Indicator ...........cccceceveeceeene. 119
Pedro Henrique Fonseca Bertoleti, Omar Carvalho Branguinho, Raphael Montali Da Assumpcao
Lucas Alachev, Paulo Cardieri

Drone Fault and Maneuver Direction Classification Using Deep Neural Networks in Multitask Learning ............ 123
Luis Paulo Albuquerque Guedes, Mariane Petraglia, Pedro Henrique Monteiro Guedes

A Linux Device Driver for Human Presence Detection Using Millimeter-Wave Radar ............cccoeoveiveccniecninne, 127
Pabllo R. B. S Lins, Leandro P. Dantas, Fernando S Sousa

Quantized Clustering Of GNSS BUS TIEJECLOMES .......cccieruiriririerieriesiesie e seesee s se e sie e sbesbesaesaesbesbese e s e see e e e eneenes 131
lan A. M. Aguiar, Hernan R. Ullon, Madson C. Almeida, Danillo R. Pereira

Edge Al Smart Cane for Real-Time Indoor Localization and Vision-Based Obstacle Detection ...........ccccccevevenee. 135
Airam Eliel de Aradjo Silva, Gabriel Slva Smao, Patric Lacouth Da Slva, Lincoln Machado de Aradjo
Cleumar Da Silva Moreira, Thyago Leite de Vasconcelos Lima

Visualizing 10T through Digital Twins: A LOW-COSt APPrOBCH .....c.cveuirieiirieiirieerieesie sttt 139
Melyssa M. Gomes, Antonio E. Pereira, Marcelo Sehling De Castro

Embedding Federated Learning in 10T Governance: An Extension to the TpM+ Methodology .........cccceeeveereenuenne. 143
Renan Yamaguti, Francisco Guimar&es de Paula, B.C. Luiz Carlos Ferreira, Omar C. Brangquinho
Paulo Cardieri

Low-Cost Embedded System for Real-Time Supervision of Agricultural Tractor Performance Using loT ............ 147
Fernando Daniel Finger, Barbara Teruel

Resource-Constrained Federated Learning for Precision Agriculture Using ESP32 Edge Devices. ... 151
Oluyemisi Adenike Oyedemi, Renata Lopes Rosa, Okwudili Matthew Ugochukwu, Sinatu Juliet Ayobamidele
Yetunde Esther Ogunwale, Demdstenes Zegarra Rodriguez

An loT-Based Urban Waste Monitoring Platform with Route Optimization and Citizen Engagement ................... 155
Yago T. Da Slva, Diana C. Gonzalez

Enhancing Retrieval-Augmented Generation through Modular Optimization: Evaluation Across the

LA R T o= 11 L= 159
Edma Mattos, Diego Amoedo, Victéria Guimaraes, Pedro Matias, Emanuel Oliveira, Andrey Bessa
Luca Naja, Matheus Castro, Lucas Castro, Pedro Oliveira, Matheus Uchoa, Cristian Maia, Lucas Botinelly
Rosiane Brito, Bruno Cardoso, Laura Leite, Lucas Pessoa, Alexandre Miranda, Agemilson Pimentel
Ruan Belém, Rdmulo Fabricio, Celso B. Carvalho, S. S Waldir Janior

A case of a Cyber-Physical System Laboratory improvements implementation ...........c.ccocvveevvreniesereseneeseeseeennes 163
Antonio Pestana Neto, Thiago Maximo Pavao, Rafael Ifanger Ribeiro, Fabiano Fruett

Context-Aware 0T Smart Hub: A Semantic and Cognitive Architecture for Adaptive Internet of

RODOLIC THINGS ENVIFONMIBNLS ...ttt et e e et eae e st sbesb e besbeebesbese e b e nbeseeneensene e e eneesennas 167
Tarcio Augusto Canhamina Quissanga, Ervin Alain Bolivar Huayhua, Felipe Augusto Oliveira Mota
Eric Rohmer

Integration of Airborne LIDAR and TV White Space Connectivity for Precision Agriculture ...........cccceceevevenenne. 171

Leticia C. Souza, CarlosE. S Inécio, Luis G. Slva, Mayara O. Paula, Francisco M. Portelinha
Vanessa M. Rennd, Luciano L. Mendes

Proposal of a Sensor and 10T-Based Structural Health Monitoring System for Marine Fenders ..........cccoeeveennene. 175
Luiz Augusto Almeida Santos, Mariana Amorim Fraga



Development of a Teaching and Research Platform for Industrial Networks and Internet of Things
PEPRITTOT .tttk b et s £ b e bt s e £ b e Rt e e £ e b e b e 4E 4 £ e b e b et £ b ek e Re e e A e b ek e e s e e b ek et ne b et e be e se b abe e 179
Eduardo Fernandes Nunes, Ana Vitéria Galvao Vieira, Renan Tesch, Vandeir Anicelo Pinheiro

Joint Analog Beamforming and Beyond-Diagonal RIS Design for Efficient Wireless Energy Transfer ................ 182
Victoria Dala Pegorara Souto, Osmel Martinez Rosabal, Onel Luis Alcaraz Lépez, Richard Demo Souza
Bartolomeu F. Uchba-Filho, Hirley Alves

Real-Time Power Measurement System for Electric Vehicle Chargers ... 186
Patrick Diego Alves Da Silva, Camila Seibel Gehrke, Lucas Vinicius Hartmann

Edge Machine Learning for Forest Acoustic Monitoring Implementation .............cccceiererienenenese e 190
Matheus A. de Oliveira, Caio M. Carlos, Walter A. Gontijo, Richard D. Souza

PE Model Applied to LoRa Communication Characterization for 10T in Precision Agriculture .........cccceeveveeenenee. 194
Diego Parada Rozo, C. A. Esquea, Cassio G. Rego, Ana M. Granja Dias, Dinael Guevara
Ricardo A. De Araujo, Henrique L. M. Monteiro, Diego Tami

Energy Budget and Time-to-Failure Analysis of Wi-Fi, LoRa, and 3G/4G Back-Haulsin a

Landslide-MONITOIrTNG NOUE ......cccuiiieiirieiiriei ettt e et b bbb bt e bbbt b s b e bbb en e b e e b enes 198
Samuel R. S Oliveira, Agnelo R. Da Silva, Marco A. Soohn, Pedro T. Do Nascimento, Saulo N. Matos
J6 Ueyama

An Easy-to-Use Platform for [0T Systems on LOW-CoSt HArAWare ...........cccoceeeieiinine e 202

Matheus Willian Sprotte, Pablo Dutra Da Slva, Alexandre Altair de Melo

Local Detection with Low Computational Cost of Faultsin Rotating Maching BEarings .........cccceevevvevevesesiennens 206
Karoline Da Rocha, Valdir F. Filho, Bruno C. Bispo, Marcio H. Costa, Diego M. Do Carmo, Danilo Braga

Educational Electric Consumption Analysis for Campinas-SP Brazilian Region ..........c.cceevvevvrereeneeieneseeseseneens 210
Brenda Peixoto Batista, Danlsia Arantes Ferreira, Hildo Guillardi Jinior

MOEPSO-based Reactive Power Control in Distribution Systems with DG SOUICES ........ccccererereneneresiesiesienens 214
Rene Cruz Freire, Angelo Cesar Colombini, Vitor Hugo Ferreira

Low-Cost Flood Monitoring System Using ESP32-CAM with Edge Image Processing for Data

[ o 11 o o O STPPST T SPTSPSRSTN 218
Gabriel Passos de Oliveira, Otavio Ferracioli Coletti, Leonardo Tortoro Pereira, JO Ueyama
Caetano Mazzoni Ranieri

Multi-Threaded Wi-Fi Probe-Sniffing for Automatic Passenger Counting SyStem .........ccoeveveerenenennensenenienens 222
Hernan R. Ullon, Madson C. De Almeida

CPU-Based Horizontal Pod Autoscaling for Distributed 10T Control in Kubernetes Edge Environments............. 226
Y. F. Vitor Freitas, J. O. Marcelo de A Melo, Arthur P. de O. Queiroz, A. C. Marcelo Fernandes

Experimental Performance Evaluation of |EEE 802.15.4-Based |0T Networks Integrated with

o oS oY= g o= TSRS 230
Leonid H. Mamani, Carlos A. Astudillo, Emily Morihiro, Tiago P. C. De Andrade, Eduardo S. Gama
Juliano A. Wickboldt, Cristiano B. Both, Nelson L. S. Da Fonseca

Automated Machine Learning for loT Security: A Comparative Study of Intrusion Detection
F N o] (0= o ST 234
Rivaldo Ribeiro Marinho, Tiago Eugenio De Melo





