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Preface

This proceeding, which collects selected results produced in engineering doctoral
programs, focuses on research and development in technological innovation for life
improvement. Nowadays, life improvement has become a trending topic across
different areas due to technological advancements that focus on human wellbeing.
Different scientific areas, such as electronics, telecommunications, computing, and
energy, are innovating and changing their paradigms to promote a digital-oriented
world. Concepts and tools coming from the areas of artificial intelligence, collaborative
networks, virtual and augmented reality, machine learning, big data, cyber-physical
systems, and the internet of things (IoT), can be adopted to provide a better and
sustainable future with high quality of life. The impacts of these technological
developments can result in enhancement of health care, environment, manufacturing,
transportation, and communication systems across the globe, namely through new
products and services. This ongoing digital transformation has a huge potential to face
existing societal challenges, while increasing knowledge, wellbeing, quality of life, and
collaboration among companies, organizations, people, and systems.

The 11th Advanced Doctoral Conference on Computing, Electrical and Industrial
Systems (DoCEIS 2020) aims at providing a venue for sharing and discussing ideas
and results from doctoral research in various interrelated areas of engineering, while
promoting a strong multidisciplinary dialog. Furthermore, the conference aims at
creating collaborative opportunities for young researchers as well as an effective way of
collecting valuable feedback from colleagues in a welcoming environment. As such,
participants were challenged to look beyond the specific technical aspects of their
research question and relate their work to the selected theme of the conference, namely,
to identify in which ways their research topics can contribute to life improvement.
Furthermore, current trends in strategic research programs point to the fundamental role
of multidisciplinary and interdisciplinary approaches in innovation. More and more
funding agencies are including this element as a key requirement in their research
agendas. In this context, the challenge proposed by DoCEIS is a contribution to the
process of acquiring such skills, which are mandatory in the profession of a PhD.

DoCEIS 2020, which was sponsored by SOCOLNET, IFIP, and IEEE IES, attracted
a good number of paper submissions from a large number of PhD students and their
supervisors from 18 countries. This book comprises the works selected by the Inter-
national Program Committee for inclusion in the main program and covers a wide
spectrum of application domains. As such, research results and ongoing work are
presented, illustrated, and discussed in areas such as:

— Collaborative systems
— Decision and optimization systems
— Communications systems
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— Digital twins and smart manufacturing
Energy systems

— Biomedical systems

Instrumentation and health

We hope that this collection of papers will provide readers with an inspiring set of
new ideas and challenges, presented in a multidisciplinary context, and that by their
diversity these results can trigger and motivate richer research and development
directions.

We would like to thank all the authors for their contributions. We also appreciate the
efforts and dedication of the DoCEIS International Program Committee members, who
both helped with the selection of articles and contributed valuable comments to
improve the quality of papers.

July 2020 Luis M. Camarinha-Matos
Nastaran Farhadi

Fabio Lopes

Helena Pereira



Organization

DOCEIS

Conference and Program Chair

Luis M. Camarinha-Matos

Organizing Committee Co-chairs

Luis Gomes
Jodo Goes
Jodo Martins

International Program Committee

Antonio Abreu, Portugal
Andrew Adamatzky, Poland
Vanja Ambrozic, Slovenia
Amir Assadi, USA

Olga Battaia, France

Luis Bernardo, Portugal
Erik Bruun, Denmark
Barbora Buhnova, Czech Republic
Giuseppe Buja, Italy

Luis M. Camarinha-Matos, Portugal
Roberto Canonico, Italy
Laura Carnevali, Italy
Wojciech Cellary, Poland
Noelia Correia, Portugal
Jose de la Rosa, Spain
Stefano Di Carlo, Italy
Matteo Faschini, Italy

Filipa Ferrada, Portugal
Florin G. Filip, Romania
Maria Helena Fino, Portugal
José M. Fonseca, Portugal
Paulo Gil, Portugal

NOVA University of Lisbon, Portugal

NOVA University of Lisbon, Portugal
NOVA University of Lisbon, Portugal
NOVA University of Lisbon, Portugal

Jodo Goes, Portugal

Luis Gomes, Portugal

Paul Grefen, The Netherlands
Michael Huebner, Germany
Ricardo Jardim-Gongalves, Portugal
Vladimir Katic, Serbia
Asal Kiazadeh, Portugal
Paula Louro, Portugal
Marin Lujak, France

Jodo Martins, Portugal

Rui Melicio, Portugal
Paulo Miyagi, Brazil
Renato Moraes, Brazil
Filipe Moutinho, Portugal
Horacio Neto, Portugal
Rodolfo Oliveira, Portugal
Luis Oliveira, Portugal
Joaquin Ordieres, Spain
Angel Ortiz, Spain

Peter Palensky, Austria
Luis Palma, Portugal

Nuno Paulino, Portugal



viii Organization

Pedro Pereira, Portugal

Duc Pham, UK

Jodo Pimentdo, Portugal

Paulo Pinto, Portugal

Armando Pires, Portugal
Ricardo J. Rabelo, Brazil

Luis Ribeiro, Sweden

Juan Rodriguez-Andina, Spain
Enrique Romero-Cadaval, Spain
Carlos Roncero, Spain

Thilo Sauter, Austria

Eduard Shevtshenko, Estonia
Thomas Strasser, Austria
Kleanthis Thramboulidis, Greece
Damien Trentesaux, France
Manuela Vieira, Portugal
Ramon Vilanova, Spain

Soufi Youcef, France

Tamus Zoltan Adam, Hungary

Local Organizing Committee (PhD Students)

Fabio Lopes, Portugal

Helena Pereira, Portugal

Nastaran Farhadi, Portugal/Iran
Akashkumar Rajaran, Portugal/India
Guilherme Guerreiro, Portugal
Hugo Antunes, Portugal

Amineh Mazandarani, Portugal/Iran
Humberto Queiroz, Portugal/Brazil
Sonia Hosseinpour, Portugal/Iran
Carolina Lagartinho-Oliveira, Portugal
Dério Pedro, Portugal

Luis Mateus, Portugal

Organizers of Special Session on Instrumentation for Health

Ricardo Vigario, Portugal
Sofia Pessanha, Portugal
Valentina Vassilenko, Portugal
Carla Pereira, Portugal

Technical Sponsors

Hugo Gamboa, Portugal
Claudia Quaresma, Portugal
Mauro Guerra, Portugal
José Paulo Santos, Portugal

M Society of Collaborative Networks

net

DIGIFOF "

FORTHE

/ IFIP WG 5.5 COVE
s Co-Operation Infrastructure for Virtual Enterprises
e’

and Electronic Business



CS

Organizational Sponsors

SIDAp,
WD,
RS

y FCE

FACULDADE DE
CIENCIAS E TECNOLOGIA
UNIVERSIDADE NOVA DE LISBOA

SIS |

&)
*0gsr 20

Organized by

Organization

IEEE—Industrial Electronics Society

[ )
WUNINOVA

The PhD Program in Electrical and Computer Engineering,
in collaboration with the PhD Program in Biomedical Engineering,
Faculty of Sciences and Technology at the NOVA University of Lisbon.

ix



Contents

Collaborative Networks

Performance Indicators of a Collaborative Business Ecosystem —
A Simulation Study. . ... ...
Paula Graca and Luis M. Camarinha-Matos

Towards a Reference Model for Mass Collaborative Learning. . . . ... ... ..
Majid Zamiri and Luis M. Camarinha-Matos

A Framework for Behavioural Change Through Incentivization
in a Collaborative Virtual Power Plant Ecosystem. . .. ................
Kankam O. Adu-Kankam and Luis M. Camarinha-Matos

Decision Systems

Selecting Normalization Techniques for the Analytical Hierarchy Process . . .
Nazanin Vafaei, Rita A. Ribeiro, and Luis M. Camarinha-Matos

ColANet: A UAV Collision Avoidance Dataset . ....................
Dario Pedro, André Mora, Jodo Carvalho, Fabio Azevedo,
and José Fonseca

A Decision-Making Tool to Provide Sustainable Solutions to a Consumer . . .
Ricardo Santos, J. C. O. Matias, and Antonio Abreu

A Risk Assessment Model for Decision Making in Innovation Projects . . . . .
Vitor Anes, Luis Reis, Elsa Henriques, and Antonio Abreu

Analysis and Synthesis Algorithms

Reachability Graph of IOPT Petri Net Models Using CUDA
C++ Parallel Application . . ... ... .
Carolina Lagartinho-Oliveira, Filipe Moutinho, and Luis Gomes

Automatic Flat-Level Circuit Generation with Genetic Algorithms. . . ... ...
Miguel Campilho-Gomes, Rui Tavares, and Jodo Goes

Towards the Detection of Malicious URL and Domain Names Using
Machine Learning . . . .. ... ...
Nastaran Farhadi Ghalati, Nahid Farhady Ghalaty, and José Barata

18

31

43

53

63

79



Xii Contents

Communication Systems

Cooperative Communication Mechanisms Applied to Wireless
Sensor Network . . ... .o 121
Suelen Laurindo, Ricardo Moraes, and Carlos Montez

Probabilistic Network Coding for Reliable Wireless Sensor Networks . . . . . . 129
Eman AL-Hawri, Faroq AL-Tam, Noelia Correia, and Alvaro Barradas

Joint Channel and Information Estimation on Symbol

Decomposition-Based Secure Point-to-Point Communications. . . .. ....... 137
Akashkumar Rajaram, David Borges, Paulo Montezuma, Rui Dinis,
Dushnatha Nalin K. Jayakody, and Marko Beko

Self-interference in Multi-tap Channels for Full-Duplex Wireless Systems ... 147
Ayman T. Abusabah, Rodolfo Oliveira, and Luis Irio

Optimization Systems

Distributed Approach to Traffic Management Automation Implemented
According to IEC 61499 . . . . . ... L 159
Dmitry Elkin and Valeriy Vyatkin

Formal Verification of IEC 61499 Enhanced with Timed Events. . ... ... .. 168
Viktor Shatrov and Valeriy Vyatkin

Thin Film Refractive Index and Thickness. ... ..................... 179
Paulo Lourenco, Manuela Vieira, and Alessandro Fantoni

Digital Twins and Smart Manufacturing

The Role of Digital Twins in Collaborative Cyber-Physical Systems . . . . . .. 191
Artem A. Nazarenko and Luis M. Camarinha-Matos

Production Process Modelling Architecture to Support Improved

Cyber-Physical Production Systems. . . .......... ... .. ... ....... 206
Fabio Seixas-Lopes, Jose Ferreira, Carlos Agostinho,
and Ricardo Jardim-Goncalves

The Impact of Additive Manufacturing on Supply Chain Resilience . . . . . .. 214
Bardia Naghshineh and Helena Carvalho

Big Data Acquisition Architecture: An Industry 4.0 Approach . .......... 222
Felipe A. Coda, Diolino J. Santos Filho, Fabricio Junqueira,
and Paulo E. Miyagi



Contents

Power Systems

Study of Electric Field Emissions in Wireless Energy Transfer...........

Elena N. Baikova, R. Melicio, and S. S. Valtchev

Scenario Reduction for Stochastic Optimization Applied to Short-Term

Trading of PV Power . . ... ... . . .

Isaias L. R. Gomes, Rui Melicio, and Victor M. F. Mendes

Model Predictive Current Control of Switched Reluctance Motor Drive:

An Initial Study . .. ... .

Manuel Pereira and Rui Esteves Araujo

A Simple Analysis to Determine the Limits of a CMOS Technology

to Implement SC DC-DC CONVerters. . . .. ... .ovv vt i

Ricardo Madeira and Nuno Paulino

Energy Control

Prospects for the Improvement of Energy Performance in Agroindustry

Using Phase Change Materials . . .. ............ .. ... . ... ... .

Carlos Simao, Jodo Murta-Pina, Luis Coelho, Jodo Passaro,
Rui Amaral Lopes, Fernando Reboredo, Tiago Jorge, and Diogo Lemos

Modeling of Asymmetric Supercapacitor Cells Based on Electrode’s

Laboratorial Tests Data . . . ... ... ... .. . e

Leonardo Malburg and Rita Pereira

Design of a SFCL with an Inductive Stage in Series with a Resistive Stage

Which Transits by Magnetic Field. . . . ......... ... .. ... .. .. .....

Belén Rivera, Alfredo Alvarez, and Belén Pérez

Power Transportation

Study of Electrical Integrity of Low Voltage Nuclear Power Cables

in Case of Plant Life Extension . ....... ... ... ... ... ...,

Ehtasham Mustafa, Ramy S. A. Afia, Semih Bal, and Zoltan Addam Tamus

Investigating the Complex Permittivity of Low Voltage Power Cables

Under Different Stresses . . ... ... e

Ramy S. A. Afia, Ehtasham Mustafa, Semih Bal, and Zoltdn Adam Tamus

Investigation of Power Line Sag Uncertainty in Day-Ahead DLR

Forecast Models . . . . . ... oo e

Levente Racz, David Szabo, Gabor Gécsei, and Balint Néemeth

Xiii



X1v Contents

Biomedical Analysis and Diagnosis

Combination of Medical Imaging and Demographic Data for Parkinson’s

Disease Diagnosis. . . . . ..o

Helena Rico Pereira, José Manuel Fonseca,
and Hugo Alexandre Ferreira

Ventricular Assist Device in Health 4.0 Context . . ... ................

Marcelo Barboza, Fabricio Junqueira, Eduardo Bock, Tarcisio Ledo,
Jeferson Dias, Jonatas Dias, Marcosiris Pessoa, José Ricardo Souza,
and Diolino dos Santos

RehabVisual: Application on Subjects with Stroke . ..................

Ana Ferreira, Patricia Santos, Pedro Dias, Amélia Alves,
Beatriz Carmo, Filipe Vilhena, Sofia Costa, Claudia Quaresma,
and Carla Quintdo

Instrumentation in Health

Algorithm for Automatic Peak Detection and Quantification

for GC-IMS Spectra . . . .. ..ot

Jorge M. Fernandes, Valentina Vassilenko, and Paulo H. Santos

Algorithm for Automated Segmentation and Feature Extraction

of Thermal Images . .. ... ... ... . i

Anna A. Poplavska, Valentina B. Vassilenko, Oleksandr A. Poplavskyi,
and Sergei V. Pavlov

Development and Validation of an Experimental Protocol to Evaluate

Posture Control. . . . . . ... e

Daniel Noronha Osorio, Emanuela Teixeira, Fernando Pimentel-Santos,
Hugo Silva, Hugo Gamboa, and Claudia Quaresma

A Genetic Algorithm to Design Job Rotation Schedules

with Low Risk Exposure . . .. ... ... . .

Jodo Rodrigues, Hugo Gamboa, Nafiseh Mollaei, Daniel Osorio,
Ana Assun¢do, Carlos Fujao, and Filomena Carnide

Real Time Mental Stress Detection Through Breath Analysis. ...........

Paulo Santos, Peter Roth, Jorge M. Fernandes, Viktor Fetter,
and Valentina Vassilenko

Multi-sensor Synchronization Model for Sensor Fusion Applied

to Innovative Cardiovascular Markers . ... ........................

Paulo Bonifacio, Valentina Vasssilenko, Andreia Serrano,
Filipa Cardoso, and Stanimir Valtchev



Contents

Device Development for Evaluation of Gingiva Microcirculation . ........
Hojat Lotfi, Valentina Vassilenko, Paulo Bonifacio, and Bibiana Falcao

Arterial Stiffness and Central Hemodynamic Assessment

by Novel Portable Device . ....... ... ...
Andreia Serrano, Valentina Vassilenko, Beatriz Ramalho,
Paulo Bonifdcio, and Anna Poplavska

Indoor and Outdoor Air Profiling with GC-IMS . .. ..... ... ... ... ....
Pedro C. Moura, Valentina Vassilenko, Jorge M. Fernandes,
and Paulo H. Santos

Idle Tone Detection in Biomedical Signals Using

Time-Frequency Techniques. . ... ... ... .. ..
Filipa E. Cardoso, Arnaldo Batista, Valentina Vassilenko,
Andreia Serrano, and Manuel Ortigueira

Correction to: Modeling of Asymmetric Supercapacitor Cells Based
on Electrode’s Laboratorial Tests Data. . . .. ...... ... .. .. .. ... ....
Leonardo Malburg and Rita Pereira

Author Index . . ... ... ... .. . .. ..

XV



	Preface
	Organization
	Contents



