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Preface

We are delighted to introduce the proceedings of the eighth edition of the European

Alliance for Innovation (EAI) International Conference on IoT Technologies for Health-

Care (HealthyIoT 2021). This conference brought together researchers, developers, and

practitioners around the world who are contributing towards the design, development,

and deployment of healthcare solutions based on IoT technologies, standards, and pro-

cedures. This year the emphasis has been on using IoT to respond to epidemic/pandemic

situations and on the security aspects – keeping the critical IoT infrastructure safe and

running in states of emergency.

The technical program of HealthyIoT 2021 consisted of 17 full papers, including

one invited paper, in oral presentation sessions at the conference tracks. Oral sessions

included high-quality technical presentations of the papers submitted to the HealthyIoT

2021 track, but also of those papers submitted to two other tracks, namely “Wearables

in Healthcare” and “AI-assisted Solutions for COVID-19 and Biomedical Applications

in Smart Cities”, both of which consisted of two oral presentations.

Coordination with the steering chair, Imrich Chlamtac, was essential for the success

of the conference. We sincerely appreciate his constant support and guidance. It was

also a great pleasure to work with such an excellent organizing committee team for their

hard work in organizing and supporting the conference. In particular, we are grateful to

the Technical Program Committee who completed the peer-review process or technical

papers and helped to put together a high-quality technical program. We are also grateful

to the Conference Manager, Elena Davydova, for her support and all the authors who

submitted their papers to the HealthyIoT 2021 conference.

We strongly believe that the HealthyIoT conference provides a good forum for all

researchers, developers, and practitioners to discuss all science and technology aspects

that are relevant to the creation of healthcare solutions based on IoT technologies, stan-

dards, and procedures. We also expect that the future HealthyIoT conferences will be as

successful and stimulating as this year’s, as indicated by the contributions presented in

this volume.

February 2022 Susanna Spinsante

Bruno Silva

Rossitza Ivanova Goleva

Ivan Miguel Serrano Pires

Petre Lameski

Eftim Zdravevski



Organization

Steering Committee

Imrich Chlamtac University of Trento, Italy

Organizing Committee

General Chair

Susanna Spinsante Università Politecnica delle Marche, Italy

General Co-chairs

Bruno Silva Universidade Europeia and Universidade da Beira

Interior, Portugal

Rossitza Ivanova Goleva New Bulgarian University, Bulgaria

Technical Program Committee Co-chairs

Ivan Miguel Serrano Pires Instituto Politécnico de Viseu, Portugal

Petre Lameski University of Ss. Cyril and Methodius in Skopje,

Macedonia

Eftim Zdravevski University of Ss. Cyril and Methodius in Skopje,

Macedonia

Sponsorship and Exhibit Chair

Nuno M. Garcia Universidade da Beira Interior, Portugal

Workshops Chair

Nuno Cruz Garcia Universidade de Lisboa, Portugal

Publicity and Social Media Chair

Angelica Poli Università Politecnica delle Marche, Italy

Publications Chair

Aleksandar Jevremovic Singidunum University, Serbia



viii Organization

Web Chair

Gonçalo Marques Polytechnic of Coimbra, Portugal

Technical Program Committee

Alessia Paglialonga National Research Council (CNR), Italy

An Braeken Vrije Universiteit Brussel, Belgium

Marko Sarac Singidunum University, Serbia

Sandeep Pirbhulal Norwegian University of Science and Technology,

Norway

Virginie Felizardo Universidade da Beira Interior, Portugal

Ivan Ganchev University of Limerick, Ireland

Ennio Gambi Università Politecnica delle Marche, Italy

Emmanuel Conchon University of Limoges, France



Contents

Security and Privacy - Software and Application Security

Non-intrusive and Privacy Preserving Activity Recognition System

for Infants Exploiting Smart Toys . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Niko Bonomi and Michela Papandrea

Human-Centered Computing - Ubiquitous and Mobile Computing

Co-design the Acceptability of Wearables in the Healthcare Field . . . . . . . . . . . . . 21

Paolo Perego, Martina Scagnoli, and Roberto Sironi

Evaluations on Pending Regulation on Ethical Review Measures

for Biomedical Research Involving Human Subjects and Artificial

Intelligence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

Xiaoyu Sun

Integration of Wearable, Persuasive, and Multimedia Design Principles

in Enhancing Depression Awareness: A Conceptual Model . . . . . . . . . . . . . . . . . . 39

Umi Hanim Mazlan, Siti Mahfuzah Sarif, Sobihatun Nur Abdul Salam,

Nur Fadziana Faisal Mohamed, and Maznah Ibrahim

Information Systems – Information Retrieval

A Comparative Study of Data Mining Techniques Applied to Renal-Cell

Carcinomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53

Ana Duarte, Hugo Peixoto, and José Machado

Predicting Diabetes Disease in the Female Adult Population, Using Data

Mining . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63

Carolina Marques, Vasco Ramos, Hugo Peixoto, and José Machado

Not Just a Matter of Accuracy: A fNIRS Pilot Study into Discrepancy

Between Sleep Data and Subjective Sleep Experience in Quantified-Self

Sleep Tracking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74

Zilu Liang

Detection of Diabetic Retinopathy Using CNN . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88

Raghad Abdulghani, Ghaida Albakri, Rawan Alraddadi,

and Liyakathunisa Syed



x Contents

Automatic Classification of Diabetic Retinopathy Through Segmentation

Using CNN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99

Saif Hameed Abbood, Haza Nuzly Abdull Hamed,

and Mohd Shafry Mohd Rahim

Pulp Stone Detection Using Deep Learning Techniques . . . . . . . . . . . . . . . . . . . . . 113

Amal Selmi, Liyakathunisa Syed, and Bashaer Abdulkareem

Identification of Drug-Drug Interactions Using OCR . . . . . . . . . . . . . . . . . . . . . . . 125

Enas Saleem Alrehily, Rawan Fahad Alhejaili, Dalal Rasheed Albeladi,

and Liyakathunisa Syed

Applied Computing - Physical Sciences and Engineering

Patients Behaviour Monitoring Inside a Hospital Garden: Comparison

Between RADAR and GPS Solutions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139

Gianluca Ciattaglia, Deivis Disha, Adelmo De Santis, and Ennio Gambi

IoT-Enabled Analysis of Subjective Sound Quality Perception Based

on Out-of-Lab Physiological Measurements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153

Nefeli Dourou, Angelica Poli, Alessandro Terenzi, Stefania Cecchi,

and Susanna Spinsante

CS-Based Decomposition of Acoustic Stimuli-Driven GSR Peaks Sensed

by an IoT-Enabled Wearable Device . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166

Federico Casaccia, Grazia Iadarola, Angelica Poli,

and Susanna Spinsante

GAIToe: Gait Analysis Utilizing an IMU for Toe Walking Detection

and Intervention . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180

Ghazal Ershadi, Migyeong Gwak, Jane Liu, Gichan Lee,

Afshin Aminian, and Majid Sarrafzadeh

Applied Computing – Life and Medical Sciences

Prediction of Conversion to Alzheimer’s Disease Using 3D-DWT and PCA . . . . 199

Li Yew Aow Yong, Mohd Shafry Mohd Rahim, and Chi Wee Tan

DIY Wrist-Worn Device for Physiological Monitoring: Metrological

Evaluation at Different Band Tightening Levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . 214

Angelica Poli, Gloria Cosoli, Lorenzo Verdenelli, Francesco Scardulla,

Leonardo D’Acquisto, Susanna Spinsante, and Lorenzo Scalise

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 231


