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Projetos de Investigacao

1. 2ARTs — Accessing Autonomic Control I n Cardiac Rechbilitaion

Papel: Investigador Principal

Referéncia: FCT — PDTC/EMD-EMD/5688/2020;

Financiamento: 239 304 Euros.

Periodo de Execucao: 2020- 2024

Resumo: Cardiac rehabilitation (CR) is a multidisciplinary process for patients recovering after an acute cardiac event or
with chronic cardiovascular disease that reduces mortality and morbidity and improves quality of life.

The main goal of 2ART project is to propose a CR program focused on the assessment of the Autonomic Nervous System
(ANS), based on the evidence provided by intelligent methodologies of data analysis and Machine Learning. The obtained
model is intended to account for the effect of the intervention and to be adapted to individual suitability.

2. Plenoptic imaging for skin lesion assessment- PlenoISLA

Papel: Investigador

Referéncia: FCT - 02/SAICT/2017 — 28325;

Financiamento: 239 304 Euros.

Periodo de Execucao: 2017- 2021

Resumo: This project proposes the development and implementation of new imaging techniques for non-invasive skin
surface characterization, based on recent light field imaging technology. The main objective is to obtain a new set of 3D-
based quantitative markers associated to physiological processes of the skin, allowing the characterization of its
morphological and functional structure, that can then be used as markers in evolution and prognosis in Dermatology studies.
Based on the obtained skin?s 3D characteristics, new patterns of dermoholoscopy will be considered, leading to the
definition of clusters of features and dermoholoscopic patterns to be used in the context of automatic learning algorithms,
in particular within the scope of "Deep Learning". Besides the computational analysis, new techniques for acquisition and
compression of the light field images will

also be addressed, as well as a database with skin lesion plenoptic images that will be created for the scientific community;

3. Physical Activity Monitoring Platform - MOVIDA

Papel: Investigador Responsavel

Referéncia: FCT - 02/SAICT/2016 — 23878;

Financiamento: 150 000 Euros.

Periodo de Execucao: 2017 — 2019

Resumo: Chronic diseases prevention and management joint with rehabilitation programs establishes a true challenge to
the health care community. Epidemiological studies point to an increased prevalence of cardiovascular and chronic
diseases, and specifies the supervised physical activity as a strong tool to control the progression thereof.

This project will create a global health community program, centered in a platform with a mobile App and a dashboard,
aimed to monitor physical activity, being divided into 4 main modules, targeting several branches of the population. This
program enables exercise prescription and monitor user’s performance and adherence, in metabolic diseases patients by
(MOVIDA.cronos), to draw and follow a cardiac rehabilitation program (MOVIDA.eros), to track and quantify indoor
movements (MOVIDA.domus), and also to access to a stratified training circuit, for maintain or improve fitness level
(MOVIDA.polis).

The project enrolls three academic partners and included research institutes, but also health and community stakeholders.
Students from engineering and health sciences will be integrated in the project, benefiting of this interdisciplinary
environment;

4. A New Medical Device For Screening Metabolic Diseases- CBMeter

Papel: Investigador

Referéncia: FCT - 02/SAICT/2016 — 23278;

Financiamento: 150 000 Euros.

Periodo de Execucao: 2017 — 2019

Resumo: Type 2 diabetes mellitus (T2DM) is a highly prevalent disease worldwide which is asymptomatic in about 44% of
patients being critical to search for new ways of early diagnosis. Recent studies have demonstrated that the etiology of this
disease may be associated with alterations in the function of the carotid body (CB), a chemosensor organ located within the
bifurcation of the carotid artery. In animal models of metabolic syndrome it was observed that the CBs are overactivated,
causing an increase in sympathetic nervous system tone, underlying diseases such as obesity, hypertension and T2DM.
This discovery provided a new paradigm for Neuroendocrinology, suggesting that diagnostic function of the CBs has
predictive value for the development of metabolic diseases. Despite this fact, it is not common in clinical practice to look at
the CBs as organs associated with endocrine dysfunction and we believe this is probably due to the nonexistence of a user-
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friendly, portable medical device that diagnosis the function of the CBs, together with sympathetic and metabolic function
assessment. Thus, this project aims to answer this need, with the objective of building an equipment to evaluate the function
of the carotid body — a CBmeter.

Light Field Laser Speckle in Medical Applications - LFSL

Papel: Investigador Responsavel

Referéncia: UID/EEA/50008;

Financiamento: 40 000 Euros.

Periodo de Execucao: 2016 — 2019

Resumo: : Laser speckle is an interference phenomenon that is observed when coherent light (e.g.laser ) is scattered from
a diffusing surface. In general, a speckle pattern is a random pattern whose properties can be described using stochastics
and probabilistic laws.

New image processing techniques have been used to quantify the change in the speckle pattern, as a consequence of the
micromovements ( in dynamic speckle) of the surfaces being studied. These techniques include Pattern Analysis and
unsupervised Machine Learning algorithms whose study is being done in our research group. The use of stereoscopic
speckle analysis is also under study in the context of skin microcirculation analysis.

Speckle imaging is a noninvasive imaging technology having high potential in terms of industrial applications and material
engineering, but also in the context of Medical Imaging, which is the main research interest within LaserLabMed research
team;

Feature extraction and artifact removal in Dermoscopy - DERMCLASS

Papel: Investigador Responsavel

Referéncia: CENTRO-07-ST24-FEDER-002024;

Financiamento: 58 823 Euros.

Periodo de Execucao: 2014 - 2016

Resumo: To improve a quantitative clinical assessment diagnosis in dermoscopic images was the main motivation in this
research project. This objective is closely related with the need of tools to access the dermatologista in the skin lesion
classification challenge. Artifact removal in dermoscopy is an important pre-processing task in order to maintain the key
anatomical structures and this selective filtering is central to an accurate diagnosis. Automatic lesion border detection and
feature identification is also crucial to follow the progression/regression of skin lesions, and to define markers as growth
rate and boundary shape. This task is extremely dependent on the previous one, as the incorrect artefact removal (hairs
and air bubbles) conducts to artificial borders, compromising diagnostic metrics. Classification system of malignancy in
lesions uses automatic feature identification (ABCD rule, and 7 point check-list) or other similar semi-qualitative approaches
proposed by a few experts all over the world. Nowadays each diagnostic category within the realm of pigmented skin lesions
is characterized by few global patterns and a rather distinctive combination of specific local features. Feature identification
might help for the identification of diagnostic clues, and feature extraction also can be used to propose a quantitative
measure of malignancy using geometric characteristics of lesion borders growth (linear, fractal, chaotic,...).

Mapping the Sympathetic Efferent Activity in Carotid-Body Mediated Insulin
Resistance — SYMPATH

Papel: Investigador

Referéncia: FCT - EXPL/NEU-SCC/2183/2013;

Financiamento: 48 371 Euros.

Periodo de Execucao: 2014 - 2015

Resumo: To improve a quantitative clinical assessment diagnosis in dermoscopic images was the main motivation in this
research project. This objective is closely related with the need of tools to access the dermatologista in the skin lesion
classification challenge. Artifact removal in dermoscopy is an important pre-processing task in order to maintain the key
anatomical structures and this selective filtering is central to an accurate diagnosis. Automatic lesion border detection and
feature identification is also crucial to follow the progression/regression of skin lesions, and to define markers as growth
rate and boundary shape. This task is extremely dependent on the previous one, as the incorrect artefact removal (hairs
and air bubbles) conducts to artificial borders, compromising diagnostic metrics. Classification system of malignancy in
lesions uses automatic feature identification (ABCD rule, and 7 point check-list) or other similar semi-qualitative approaches
proposed by a few experts all over the world. Nowadays each diagnostic category within the realm of pigmented skin lesions
is characterized by few global patterns and a rather distinctive combination of specific local features. Feature identification
might help for the identification of diagnostic clues, and feature extraction also can be used to propose a quantitative
measure of malignancy using geometric characteristics of lesion borders growth (linear, fractal, chaotic,...).
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ATIVIDADE PEDAGOGICA

Atividade pedagdgica com inicio no ano 2000 ao nivel do ensino secundario. Apds ingresso no ensino superior
em 2002, lecionou inicialmente na area da Matematica e Fisica na ESTG, e posteriormente tem lecionado na
area de fronteira entre as Ciéncias de Base e de Engenharia e as ciéncias da Saude.

As unidades curriculares de que foi responsavel encontram-se em seguida:

= Cursos de Licenciatura em Engenharia (varias)
o Matematica I e Matematica II
o Analise Matematica e Matematica Aplicada
o Fisica, Mecanica e Biofisica
= Curso de Licenciatura em Tecnologia dos Equipamentos de Saude
o Sistemas de Imagiologia
o Fisica Geral
= Cursos de Especializacdo Tecnolégica (CET) e Cursos Técnicos Superiores Profissionais (CTeSP)
o Fundamentos de Matematica
=  Pés Graduagao em Terapia da Mao e Mestrado em Terapia da Mao
o Anatomia Funcional e Biomecéanica
o Imagiologia
o Condigées clinicas do Membro Superior
= Curso de Licenciatura em Terapia Ocupacional
o Biomecanica e Movimento Humano
o Anatomia
o Fisiologia e Biologia de Esforco
o Doenca, Avaliacio e Diagndstico
=  (Curso de Licenciatura em Fisioterapia
o Biofisica
o Cinesiologia e Biomecanica
= Curso de Licenciatura em Ciéncias da Informagao em Saude
o Tecnologias de Diagndstico e Imagiologia Médica
= Curso de Mestrado em Prescri¢ao do Exercicio (ESECS) e Mestrado em Design para a Satde e Bem
estar (ESAD.cr)
o Metodologia de Investigacao
o Sistemas e Sinais Neurobioldgicos

Outras atividades

=  Membro fundador da equipa do projeto CiencialLIZar (www.ciencializar.ipleiria.pt). Trata-se
de um centro de recursos que promove a cultura cientifica e a descoberta da ciéncia pela
experiéncia e pela tecnologia. Neste ambito, o candidato tem também realizado palestras nas
escolas secundarias no sentido de demostrar a aplicacdo das ciéncias de base (Matematica,
Fisica, Biologia e Quimica) em problemas relacionados com a melhoria dos cuidados de satde,
contribuindo desta forma para proporcionar aos alunos uma visido externa a sala de aula
relativa centrados na aplicabilidade dos conceitos em que se estdo a iniciar.

= Formador certificado pelo Conselho Cientifico-Pedagégico da Formacdo Continua de
Professores (http://www.ccpfc.uminho.pt/) do Ministério da Educacido com formacoes
acreditadas e lecionadas a professores dos Ensinos Bésico e Secundario.

=  Participacdo em programas de Mobilidade para docentes no ambito do Ensino Superior
(Erasmus e Eureka)
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