
•  
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 978-1-7138-4030-5 
 
 

13th International Joint 
Conference on Biomedical 
Engineering Systems and 
Technologies (BIOSTEC 2020) 

Valletta, Malta 
24 – 26 February 2020 
 

 

Editors: 
 
Pedro Gómez Vilda 
Ana Fred  
Hugo Gamboa 

 

 

Volume 4: BIOSIGNALS 

 



Printed from e-media with permission by: 

 
Curran Associates, Inc. 

57 Morehouse Lane 
Red Hook, NY  12571 

 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2020) by SCITEPRESS – Science and Technology Publications, Lda. 
All rights reserved. 
 
Printed with permission by Curran Associates, Inc. (2021) 
  
For permission requests, please contact SCITEPRESS – Science and Technology Publications, Lda. 
at the address below. 
  
SCITEPRESS – Science and Technology Publications, Lda.  
Avenida de S. Francisco Xavier, Lote 7 Cv. C, 
2900-616 Setúbal, Portugal 
 
Phone:  +351 265 520 185 
Fax:  +351 265520 186 
 
info@scitepress.org 
 
 
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 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



CONTENTS

INVITED SPEAKERS

KEYNOTE SPEAKERS

Visualizing Health Data – From Fundamental Research to Successful Applications
Roy Ruddle 5

Patient Innovation - When Patients Innovate and Improve Their Lives
Helena Canhão

7

Uncertainty Modeling and Deep Learning Applied to Food Image Analysis
Eduardo Aguilar, Bhalaji Nagarajan, Rupali Khatun, Marc Bolaños and Petia Radeva 9

Towards Robust Machine Learning in the Medical Domain
Andreas Holzinger 17

PAPERS

FULL PAPERS

Exploring the Merit of Collaboration in Classification and Compression of Epilepsy EEG Signal
Rushda Basir Ahmad and Nadeem Ahmad Khan

23

Eye-pointer Coordination in a Decision-making Task Under Uncertainty
Catia Cepeda, Maria Camila Dias, Dina Rindlisbacher, Marcus Cheetham and Hugo Gamboa 30

Source-based Multifractal Detrended Fluctuation Analysis for Discrimination of ADHD Children in a
Time Reproduction Paradigm
Shiva Khoshnoud, Mohammad Ali Nazari and Mousa Shamsi

38

The Effect of Maxblur-pooling in Neural Networks on Shift-invariance Issue in Various Biological
Signal Classification Tasks
Xianyin Hu, Shangyin Zou, Yuki Ban and Shin’ichi Warisawa

49

Recurrent Neural Network for Gait Pathology Detection
Jorge Sanchez-Casanova, Judith Liu-Jimenez, Pablo Fernandez-Lopez and Raul Sanchez-Reillo 60

An Autoregressive Multiple Model Probabilistic Framework for the Detection of SSVEPs in
Brain-Computer Interfaces
Rosanne Zerafa, Tracey Camilleri, Owen Falzon and Kenneth P. Camilleri

68

Explaining the Ergonomic Assessment of Human Movement in Industrial Contexts
Sara Santos, Duarte Folgado, João Rodrigues, Nafiseh Mollaei, Carlos Fujão and Hugo Gamboa 79

Delayed Mutual Information to Develop Functional Analysis on Epileptic Signals
Victor Hugo Batista Tsukahara, Pedro Virgilio Basilio Jeronymo, Jasiara Carla de Oliveira,
Vinicius Rosa Cota and Carlos Dias Maciel

89

Image Evaluation in Magnetic Resonance Cholangiopancreatography
K. E. P. Pinho, P. M. Gewehr, A. C. Pinho, A. M. Gusso and C. A. Goedert 98

XIII



Saliency Maps of Video-colonoscopy Images for the Analysis of Their Content and the Prevention of
Colorectal Cancer Risks
Valentine Wargnier-Dauchelle, Camille Simon-Chane and Aymeric Histace

106

Prediction of the Impact of Physical Exercise on Knee Osteoarthritis Patients using Kinematic Signal
Analysis and Decision Trees
M. Mezghani, N. Hagemeister, M. Kouki, Y. Ouakrim, A. Fuentes and N. Mezghani

115

On the Metrics and Adaptation Methods for Domain Divergences of sEMG-based Gesture Recognition
István Ketykó and Ferenc Kovács 121

SHORT PAPERS

Feature Space Reduction for Multimodal Human Activity Recognition
Yale Hartmann, Hui Liu and Tanja Schultz 135

A Study on Variation in EMG Trends under Different Muscular Energy Condition for Repeated
Isokinetic Dumbbell Curl Exercise
Rushda Basir Ahmad, Nadeem Ahmad Khan and Muhammad Usama Rizwan

141

High Performance Multi-class Motor Imagery EEG Classification
Gul Hameed Khan, M. Asim Hashmi, Mian M. Awais, Nadeem A. Khan and Rushda Basir 149

Impact of Mental Fatigue during Repetitive Exercises of a Visual P300 Speller
Patrick Schemrbi, Mariusz Pelc and Jixin Ma 156

A Public Dataset of Overground and Treadmill Walking in Healthy Individuals Captured by Wearable
IMU and sEMG Sensors
Harald Loose, Laura Tetzlaff and Jon Lindström Bolmgren

164

Changes in a Chaotic Fluctuation of Eye Movement Produced by Stiff Shoulder Treatment
Eri Shibayama, Kasumi Tanaka and Taira Suzuki 172

Evaluation of a New Functional near Infrared Spectroscopy (fNIRS) Sensor, the fNIRS Explorer™,
and Software to Assess Cognitive Workload during Ecologically Valid Tasks
Bethany K. Bracken, Colette Houssan, John Broach, Andrew Milsten, Calvin Leather, Sean Tobyne,
Aaron Winder and Mike Farry

179

Assessing the Impact of Idle State Type on the Identification of RGB Color Exposure for BCI
Alejandro A. Torres-García, Luis Alfredo Moctezuma and Marta Molinas 187

Electroencephalography-based Motor Hotspot Detection
Ga-Young Choi, Chang-Hee Han, Hyunmi Lim, Jeonghun Ku, Won-Seok Kim and Han-Jeong Hwang 195

Two-stage Artificial Intelligence Clinical Decision Support System for Cardiovascular Assessment
using Convolutional Neural Networks and Decision Trees
Shahab Pasha, Jan Lundgren, Marco Carratù, Patrik Wreeby and Consolatina Liguori

199

Analysis of ECG and PCG Time Delay around Auscultation Sites
Xinqi Bao, Yansha Deng, Nicholas Gall and Ernest Nlandu Kamavuako 206

An Attention-based Architecture for EEG Classification
Italo Zoppis, Alessio Zanga, Sara Manzoni, Giulia Cisotto, Angela Morreale, Fabio Stella and
Giancarlo Mauri

214

XIV



Learning Human Behaviour Patterns by Trajectory and Activity Recognition
Letícia Fernandes, Marília Barandas and Hugo Gamboa 220

A Novel Approach for Modelling the Relationship between Blood Pressure and ECG by using
Time-series Feature Extraction
Stefan Kochev, Neven Stevchev, Svetlana Kocheva, Tome Eftimov and Monika Simjanoska

228

Detection of Abnormalities in Electrocardiogram (ECG) using Deep Learning
João Pestana, David Belo and Hugo Gamboa 236

Time-frequency Features for sEMG Signals Classification
Somar Karheily, Ali Moukadem, Jean-Baptiste Courbot and Djaffar Ould Abdeslam 244

Inferring Low-level Mental States of Mobile Users from Plethysmogram Features by Regression
Models based on Kernel Method
Toshiki Iso

250

Algorithm for Extracting Initial and Terminal Contact Timings during Treadmill Running using
Inertial Sensors
Laura Prijot, Cédric Schwartz, Julien Watrin, Alex Mendes, Jean-Louis Croisier,
Bénédicte Forthomme, Vincent Denoël, Olivier Brüls and Mohamed Boutaayamou

258

Indirect Posture Correction System without Additional Equipment using Display Content Rotation
Akira Takahashi, Masahiro Inazawa, Yuki Ban and Shin’ichi Warisawa 266

Impact of Task-evoked Mental Workloads on Oculo-motor Indices during a Manipulation Task
Minoru Nakayama and Yoshiya Hayakawa 274

Clustering of Voice Pathologies based on Sustained Voice Parameters
Alessa Anjos de Oliveira, Maria E. Dajer, Paula O. Fernandes and João Paulo Teixeira 280

Deep-learning in Identification of Vocal Pathologies
Felipe L. Teixeira and João P. Teixeira 288

Fractional Order Analysis of the Activator Model for Gene Regulation Process
Hisham H. Hussein, Shaimaa A. Kandil and Khadeeja Amr 296

Methods of the Pulse Wave Velocity Estimation based on Pneumatic Blood Pressure Sensor Data and
Synchronous ECG Records
V. E. Antsiperov, G. K. Mansurov and A. S. Bugaev

301

Improving Dysarthric Speech Intelligibility using Cycle-consistent Adversarial Training
Seung Hee Yang and Minhwa Chung 308

Visualizing and Modifying Difficult Pixels in Cell Image Segmentation
Daisuke Matsuzuki and Kazuhiro Hotta

314

Predicting Function Related Pain Outcomes using Comorbidity and Age Dependent Model
Aleksandar Jeremic, Dejan Nikolic, Milena Kostadinovic and Milena Santric Milicevic 319

ECG based Human Identification using Short Time Fourier Transform and Histograms of Fiducial
QRS Features
Abdullah Biran and Aleksandar Jeremic

324

Cell Segmentation by Image-to-Image Translation using Multiple Different Discriminators
Sota Kato and Kazuhiro Hotta

330

XV



Investigating the Gait of Lower Limb Amputees Regarding the Present Classification of Mobility
Grades
Katja Orlowski, Kai-Uwe Mrkor, Harald Loose, Stephanie John and Kerstin Witte

336

Detecting Neonatal Seizures using Short Time Fourier Transform and Frechet Distance
Aleksandar Jeremic and Dejan Nikolic 342

Possibilities of Predicting Arterial Pressure by Means of Heart Rate Variability
Anton Yu Dolganov 348

SPECIAL SESSION ON MINING SELF-REPORTED OUTCOME MEASURES, CLINICAL
ASSESSMENTS, AND NON-INVASIVE SENSOR DATA TOWARDS FACILITATING
DIAGNOSIS, LONGITUDINAL MONITORING, AND TREATMENT

FULL PAPERS

Parkinson’s Disease Glottal Flow Characterization: Phonation Features vs Amplitude Distributions
Agustín Álvarez, Andrés Gómez, Daniel Palacios, Jiri Mekyska, Athanasios Tsanas, Pedro Gómez and
Rafael Martínez

359

Large-scale Clustering of People Diagnosed with Parkinson’s Disease using Acoustic Analysis of
Sustained Vowels: Findings in the Parkinson’s Voice Initiative Study
Athanasios Tsanas and Siddharth Arora

369

Assessing Preferred Proximity Between Different Types of Embryonic Stem Cells
Minhong Wang, Athanasios Tsanas, Guillaume Blin and Dave Robertson 377

Data-Driven Insights towards Risk Assessment of Postpartum Depression
Evdoxia Valavani, Dimitrios Doudesis, Ioannis Kourtesis, Richard F. M. Chin, Donald J. MacIntyre,
Sue Fletcher-Watson, James P. Boardman and Athanasios Tsanas

382

AUTHOR INDEX 391

XVI




