
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

IEEE Catalog Number: 
ISBN: 

CFP24O95-POD 
979-8-3503-7869-6 

2024 International Symposium on 
Sensing and Instrumentation in 
5G and IoT Era (ISSI 2024) 

Lagoa, Portugal 
29-30 August 2024 
 



 
 
 
 
 
 
 
Copyright © 2024 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:   CFP24O95-POD 
ISBN (Print-On-Demand):  979-8-3503-7869-6 
ISBN (Online):   979-8-3503-7868-9 
 
           
 
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 
 
Lightweight Convolutional Neural Network-Based Drone Detection Using Radar Spectrograms ...................... 1 

J. Rai, P. Carniglia, A. Dey, B. Balaji, S. Rajan, S. Pant, P. Patnaik 

Vision-Based Measurement:The Application and Research in Gantry Cranes at Bulk Cargo 
Terminals .............................................................................................................................................................. 7 

Chaoyue Chen, Yujie Zhang, Chao Mi 

Smart Sensors and IoT Applied in Digital Twin for Industry 4.0 ....................................................................... 13 
Assiya Boltaboyeva, Zhanel Baigarayeva, Octavian Postolache, Madina Mansurova, Nurgul 
Karymssakova, Baurzhan Belgibayev 

A Dual-Purpose Device for Condition-Based Maintenance and Energy Harvesting in the Context of 
IIoT Applications ................................................................................................................................................ 19 

José Dias Pereira, Vítor Viegas, Octavian Postolache, Pedro Silva Girão 

SensorSuite: Enhancing Precision Agriculture with Penta Sensors IoT Solution ............................................... 23 
R. Banu Prakash, V. Dhilip Kumar, Oana Geman, Iuliana Chiuchisan 

Enhancing Energy Management in IoT Networks .............................................................................................. 29 
João Mota, Carlos Coutinho 

Vehicle Kinematic Exploitation from Port-Like Videos Via an Ensemble Generative Adversarial 
Network .............................................................................................................................................................. 35 

Xinqiang Chen, Qianli Ma, Yongsheng Yang, Huafeng Wu, Yuzhen Wu, Jie Wang 

Exploration of Open Source in Low-Income Countries: Review and Future Research Directions .................... 41 
Domingos G. Silva, Carlos Coutinho, Carlos J. Costa 

Wearable Smart Sensing Platform for Cardiac Activity Assessment .................................................................. 47 
Mariana Jacob Rodrigues, Octavian Postolache, Francisco Cercas 

Integrating IoT and Machine Learning for Advanced Chemoresistive Sensor Development in Smart 
Lab Environments .............................................................................................................................................. 53 

Bibars Amangeldy, Nurdaulet Tasmurzayev, Inzhu Amangeldi, Symbat Sharipova, Madina 
Mansurova, Baglan Imanbek 

Cardiac Response Detection with 1D Deep Learning: Combining ECG and Continuous Blood 
Pressure Measurements ...................................................................................................................................... 59 

Bárbara Costa, Octavian Postolache, John Fontenele Araujo 

Point Cloud Data Processing Method for Bulk Cargo Piles Based on Airborne LiDAR ................................... 65 
Zongliang Zhu, Weike Cao, Kai Luo, Yongsheng Yang 

Gearbox Fault Diagnosis of Port Crane Based on IoT ....................................................................................... 71 
Peng Su, Yongsheng Yang, Xinqiang Chen, Octavian Postolache 

Digital Twin Framework for Personalized Serious Games-Based Therapy........................................................ 76 
André Antunes, Rui Neves Madeira, Octavian Postolache 

Smart Sensing and IoT for Precision Agriculture - Soil Characteristics Monitoring .......................................... 82 
Oleksandr Kobelyuk, Octavian Postolache, Bruno Mataloto 



Soil and Air Characteristics Monitoring Base on IoT for Precision Agriculture ................................................ 88 
Roberto Miguel, Octavian Postolache, Mariana Jacob Rodrigues 

IoT Monitoring System for Post-Operated Patients with Degenerative Cervical Disc Herniation ..................... 94 
Joana Cerqueira, Filipe Vaz Da Silva, Adélio Vilaça, Joaquim Mendes 

Postural Sway Detection Using Kolmogorov-Arnold Network as Siamese Model.......................................... 100 
Ebrahim A. Nehary, Sreeraman Rajan, Bruno Ando 

A Method for Selecting Maritime Service Providers Based on Three-Way Decision Making ......................... 106 
Gao Tianmiao, Xu Bowei, Yang Yongsheng, Octavian Postolache 

Benefit-Aware Charging Scheme Considering Multiple Routing Mechanisms in Wireless 
Rechargeable Sensor Networks ......................................................................................................................... 112 

Binhui Sun, Jie Lian, Haiqing Yao 

Sensors System Based on Fuzzy Logic for Irrigation ........................................................................................ 118 
Mihaela Dumitrascu, Mihaela Hnatiuc, Catalin J. Iov 

Intelligent IoT Environment for Early Crop Disease Prediction and Management .......................................... 123 
S. Maheswari, V. Dhilip Kumar, Oana Geman, Iuliana Chiuchisan 

Techniques for Target Detection and Localization at Bulk Cargo Terminals Combining 
Morphological Algorithms and Improved YOLOv5 ........................................................................................ 129 

Yujie Zhang, Octavian Adrian Postolache, Chao Mi 

Optimization of Ship Battery Swapping Station Siting on the Yangtze River Mainline Based on 
Particle Swarm Algorithm ................................................................................................................................ 135 

Cong Wang, Junjun Li, Bowei Xu, Yongsheng Yang, Octavian Postolache 

Fault Detection Method of Gantry Slewing Bearing Based on Improved Comprehensive Features ................ 140 
Jian Hao, Yifei Wang, Yongsheng Yang, Xinqiang Chen, Octavian Postolache 

AgriUXE: Integrating Explainable AI and Multimodal Data for Smart Agriculture ........................................ 145 
Rui Pedro Porfírio, Rui Neves Madeira, Pedro Albuquerque Santos 

SmartCargo Monitoring System for Cargo Transport Integrated with IoT and AI ........................................... 151 
Daniela Meléndez Vega, Alejandra Cruz Elosúa, Yareli Marisol Ramírez Flores, Pamela 
Morales Martínez, María José Vital Castillo, Antonio Carlos Bento, Elsa Yolanda Torres 
Torres, Daniel Couto Gatti 

A Deep Learning Toolkit for Water Stress Detection in Viticulture ................................................................. 157 
Gustavo Ferreira, Octavian Postolache, Pedro Sebastião 

Monitoring Solution for Cold Chain Logistic Transport Based on LoRa Technology ..................................... 162 
Gonçalo Redondo, Carlos Coutinho 

Synchro-Squeezed Time-Frequency Representations for Radar-Based Human Activity Recognition ............. 167 
Ankita Dey, Sreeraman Rajan, Gaozhi George Xiao, Jianping Lu 

Thermography-Based Breast Abnormality Detection Using Pre-Trained RadImageNet Models .................... 173 
Huda Sheikh, Ankita Dey, Sreeraman Rajan 

Time-Constraint Multiple Mobile Chargers Scheduling Method for Large-Scale Wireless 
Rechargeable Sensor Networks ........................................................................................................................ 179 

Xiaoqiang Lu, Qian Zhang, Haiqing Yao 



Mobile Xamarin App Adaptive to Mixed Reality Serious Game for Smart Physical and Cognitive 
Rehabilitation ................................................................................................................................................... 185 

Miguel Gaspar, Octavian Postolache 

Analysis of the Origin of Differences in Position Among Different Fingerprinting Datasets .......................... 191 
Louis Royet, Joaquín Torres-Sospedra, Raúl Montoliu, Antoni Pérez-Navarro 

Impact of Aromatherapy Diffusion on Healthcare Monitoring ........................................................................ 197 
Gonçalo Ribeiro, Octavian Postolache 

Enhancing Egocentric Insights: Comparison of Deep Learning Models for Food and Beverage 
Object Detection from Egocentric Images ....................................................................................................... 203 

Md Billal Hossain, Edward Sazonov 

Comparative Evaluation of Commercial and Custom-Designed Inertial Systems for Physical 
Activity Analysis .............................................................................................................................................. 209 

Sergio Lluva-Plaza, Juan Jesús García-Domínguez, José Manuel Villadangos-Carrizo, Ana 
Jiménez-Martín 

Fog Computing Assisted Anaesthesia Monitoring to Enhance Realtime Surgical Efficiency .......................... 215 
Fernandes Caren, Jonathan Zasada James, Kavya Adhikari, Najam Ul Hasan, James 
Baldwin, Laurence Hirsch 

Research on Online Fault Diagnosis Data Enhancement Method for Portal Crane Based on 
Improved CycleGAN........................................................................................................................................ 221 

Fangliang Cao, Yongsheng Yang, Xinqiang Chen 

Optimized Design of Container Terminal Yard Space Allocation Based on Clustering Idea ........................... 227 
Bowei Xu, Wei Chen, Yongsheng Yang 

Using Ellipses to Improve the Estimation of the Error Bound on Indoor Positioning Problems ...................... 232 
Cristian Valero-Abundio, Raúl Montoliu, Marina Martínez-García, Emilio Sansano-Sansano, 
Joaquín Torres-Sospedra, Antoni Pérez-Navarro 

Towards a Digital Twin for Vineyard Farms .................................................................................................... 238 
Stefan Postolache, Pedro Sebastião, Vítor Viegas, Octavian Postolache 

Smart IoT Lightning System for Energy Consumption Optimization .............................................................. 244 
Diogo Da Silva, Bruno Mataloto, Carlos Coutinho 

Multi-Level Intelligent Control System for Inter-Vehicle Communication Between Smart Traffic 
Lights with Computer Vision and Autonomous Electric Vehicles .................................................................... 250 

Madina Mansurova, Baurzhan Belgibayev, Sanzhar Abdrakhim, Moldakhmetov Didar, Zhanel 
Baigarayeva, Talshyn Sarsembayeva, Assiya Boltaboyeva 

Integrating Cloud and Edge/Fog Computing in Advanced Metering Infrastructure ......................................... 256 
Ioan Ungurean, Nicoleta Cristina Gaitan 

Author Index 
 




