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2019 Fifth International Conference on Advances in Biomedical Engineering (ICABME)

Biomedical Image Processing (Oral Session 1)

Biomedical Signal Processing (Oral Session 2)

Biomechanics, Bioinformatics, Biometrics, Imaging (Flash Oral Presentation)

Data augmentation for training deep regression for in vitro cell detection
Olivier Debeir (ULB, Bruxelles, Belgium), Christine Decaestecker (Universite Libre de Bruxelles, Belgium) 1

Assessment and sensitivity analysis of a motor units recruitment model during isometric contractions of the Biceps Brachii
Ines Douania (University of Technology de Compiègne, France), Sofiane Boudaoud (UMR University of Technology of Compiegne (UTC),
France), Kiyoka Kinugawa Bourron (Sorbonne University and AP-HP Hôpital Charles Foix, France), Jeremy Laforet (University of Technology
of Compiegne (UTC), France) 4

An overview of nearly a half century of microembolic signal processing techniques
Jean-Marc Girault (Ecole Supérieure d'Electronique de l'Ouest & UMR CNRS 6613 LAUM, France), Maroun Geryes (Lebanese University,
Lebanon), Jamal Charara (Lebanese University & Faculty of Sciences, Lebanon), Sébastien Ménigot (ESEO Group & LAUM, UMR-CNRS,
Université du Maine, Le Mans, France) 8

Human-Exoskeleton Joint Misalignment: A Systematic Review
Randa Mallat (University of Paris-Est-Créteil, France), Mohamad Khalil (Lebanese University - AZM Center for Biotechnology -DSST &
Faculty of Engineering, Lebanon), Gentiane Venture (Tokyo University of Agriculture and Technology, Japan), Vincent Bonnet (University of
Paris Est Créteil, France), Samer Mohammed (University Paris 12, France) 12

A Novel Deep Learning Approach for Left Ventricle Automatic Segmentation in Cardiac Cine MR
Hisham Abdeltawab (University of Louisville, USA), Fahmi Khalifa (University of Louisville, USA), Fatma Taher (Dubai, UAE & Zayed
University, United Arab Emirates), Garth Beache (University of Louisville, USA), Tamer Mohamed (University of Louisville, USA), Adel S
Elmaghraby (University of Louisville, USA), Mohammed Ghazal (University of Abu Dhabi, United Arab Emirates), Robert Keynton (University
of Louisville, USA), Ayman Sabry El-Baz (University of Louisville, USA) 16

Recent advances in Glioma grade classification using machine and deep learning on MR data
Paul Dequidt (University of Poitiers & Siemens Healthcare, France), Pascal Bourdon (Xlim Sic, France), Olfa Ben Ahmed (XLIM, France),
Benoit Tremblais (University of Poitiers, France), Carole Guillevin (CHRU Poitiers, France), Mathieu Naudin (University of Poitiers, France),
Christine Fernandez-Maloigne (XLIM, France), Rémy Guillevin (CHRU Poitiers, France) 20

Development of a New Biometric Authentication Approach Based on Electrocardiogram Signals
Nour Ali Deeb (City University of Tripoli in Lebanon, Lebanon), Alaa Daher (Laster Research Center, Doctoral School for Sciences and
Technology, Lebanese University, Lebanon), Mashhour Chakouch (City University, Lebanon), Sarah Nachar (Hospital Albert Haykel,
Lebanon), Walid Kamali (City University, Lebanon) 24

In silico and in vitro Blood-Brain Barrier models for early stage drug discovery
Ralph Saber (Holy Spirit University of Kaslik, Lebanon), Sandy Rihana (Holy Spirit University of Kaslik, Lebanon), Rami Mhanna (AUB,
Lebanon) 28

Neuromotor Strategy of Gait Rehabilitation for Lower-Limb Spasticity
Jinan Charafeddine (Paris Saclay, France), Sylvain Chevallier (University of Versailles-Saint Quentin & Laboratoire d'Ingénierie des
Systèmes de Versailles (LISV), France), Mohamad Khalil (Lebanese University - AZM Center for Biotechnology -DSST & Faculty of
Engineering, Lebanon), Didier Pradon (End:icap, Paris saclay , france, France), Samer Al Fayad (Paris Saclay, France) 32

Comparison between K-Nearest Neighbor and Support Vector Machine Algorithms for PPG Biometric Identification
Mohamad Hajj-Hassan (Lebanese International University, Lebanon), Ali Cherry (LIU, Lebanese International University, Lebanon), Hussein
Hajj-Hassan (Lebanese International University, Lebanon), Aya Al-Sidani (Lebanese International University, Lebanon) 36

Identification of individuals using palm vein classification
Maha Hallal Abdulsater (IUL, Lebanon), Hussein Kanaan (Islamic University of Lebanon, Lebanon), Mohammad Ayache (Islamic University
of Lebanon (IUL), Lebanon) 40

Robotic Feeder for Disabled People
Gaby H Abou Haidar (American University of Science and Technology, Lebanon), Georgio Abou Saad (American University of Science and
Technology, Lebanon) 44

Influence of Head Movement on Human Gait through Biomechanical Kinematic Modelling
Rami Alkhatib (RHU, Lebanon), Mohamad O. Diab (Rafik Hariri University & College of Engineering, Lebanon), Maher Sabbah (Rafik Hariri
University, Lebanon), Zahraa Bassyouni (Rafik Hariri University, Lebanon) 48

Functional Magnetic Resonance Imaging Based Framework for Autism Diagnosis
Reem Haweel (Faculty of Computers and Information Sciences, Ain Shams University & University of Louisville, Egypt), Omar Dekhil (CECS,
USA), Ahmed Shalaby (University of Louisville, USA), Ali Mahmoud (University of Louisville, USA), Mohammed Ghazal (Abu Dhabi
University, United Arab Emirates), Ashraf Khalil (Abu Dhabi University, United Arab Emirates), Said Ghoniemy (University of Ain Shams,
Egypt), Robert Keynton (UofL, USA), Adel S Elmaghraby (University of Louisville, USA), Gregory Barnes (University of Louisville Autism
Center, USA), Ayman Sabry El-Baz (University of Louisville, USA) 52



Signal and Image Processing (Flash Oral Presentation)

Affordable Automated Blood Cell Imager
Mohamad Abou Ali (Author, Lebanon), Abdallah Kassem (Notre Dame University, Lebanon), Mohamad Hajj-Hassan (Lebanese International
University, Lebanon), Lara Hamawy (LIU, Lebanese International University, Lebanon), George J. El Hajj-Moussa (Lebanese International
University, Lebanon), Mohammad Wadaane (LIU, Lebanon), Saeed Bamashmos (LIU, Lebanon), Ahmed N. Al-naggar (Lebanese
International University, Yemen) 56

Brain Segmentation from Super-Resolved Magnetic Resonance Images
Farah Bazzi (University Paul Sabatier, France), Juan Dios Rodriguez-Callejas (Center for Research and Advanced Studies of the
Ploytechnique Institute, France), Caroline Fonta (Centre de Recherche Cerveau et Cognition, France), Ahmad Diab (Lebanese University,
Lebanon), Omar Falou (American University of Culture and Education & Lebanese University, Lebanon), Hassan Amoud (Lebanese
University & Faculty of Sciences, Lebanon), Muriel Mescam (Centre de Recherche Cerveau et Cognition, France), Adrian Basarab
(University of Toulouse, France), Denis Kouamé (University of Toulouse, France) 60

Breast Cancer Classification in Ultrasound Images using Transfer Learning
Ahmad Mostafa Hijab (Cairo University & Biomedical Engineer, Egypt), Ayman Eldeib (Cairo, Egypt), Muhammad Rushdi (Cairo University,
Egypt) 64

A CNN-Based Framework for Bladder Wall Segmentation Using MRI
Kamal Hammouda (University of Louisville, USA), Fahmi Khalifa (University of Louisville, USA), Ahmed Soliman (University of Louisville,
USA), Mohammed Ghazal (Abu Dhabi University, United Arab Emirates), Mohamed Abou El-Ghar (Mansoura University, Egypt), Ahmed
Haddad (University of Louisville, USA), Mohammed M. Elmogy (Faculty of Computers and Information & Mansoura University, Egypt), Hanan
Darwish (Mansoura University, Egypt), Adel S Elmaghraby (University of Louisville, USA), Adel Elmaghraby (University of Louisville, USA),
Robert Keynton (University of Louisville, USA), Ayman Sabry El-Baz (University of Louisville, USA), Ashraf Khalil (Abu Dhabi University,
United Arab Emirates) 68

Bidimensional Colored Fuzzy Entropy Measure: a Cutaneous Microcirculation Study
Mirvana Hilal (LARIS - University of Angers, France), Andreia Gaudêncio (LIBPhys, University of Coimbra, Portugal), Clémence Berthin
(University of Angers - Angers Hospital, France), Pedro Guilherme Vaz (LIBPhys, University of Coimbra, Portugal), Joao Cardoso (University
of Coimbra, Portugal), Ludovic Martin (PXE ref Center MAGEC and Angers University Hospital, France), Anne Humeau-Heurtier (LARIS,
Univ Angers, France) 72

A Signal Processing Method for Artefact Rejection in Transcranial Doppler Signals used for Micro-embolus detection
Maroun Geryes (Lebanese University, Lebanon), Sébastien Ménigot (ESEO Group & LAUM, UMR-CNRS, Université du Maine, Le Mans,
France), Jamal Charara (Lebanese University & Faculty of Sciences, Lebanon), Ahmad Skaiky (Aul, Lebanon), Ali Mcheick (Lebanese
University, Lebanon), Jean-Marc Girault (Ecole Supérieure d'Electronique de l'Ouest & UMR CNRS 6613 LAUM, France) 76

Surface EMG Classification Of Basic Hand Movement
Youssef Omama (LIU(Lebanese International University), Lebanon), Christelle Haddad (LIU(Lebanese International University), Lebanon),
Maroun Machaalany (Lebanese International University, Lebanon), Ahmad Hammoudi (Medconsul Company, Lebanon), Mohamad Abou Ali
(LIU Lebanese International University, Lebanon), Mohamad Hajj-Hassan (Lebanese International University, Lebanon), Lara Hamawy (LIU,
Lebanese International University, Lebanon) 80

Ventilation Estimation from a Chest Strap: A Case Study Limitations
Hala Abdul Rahman (ENS - Rennes, France), Di GE (University of Rennes 1, France), Jacques Prioux (ENS - Rennes, France), Alexis Le
Faucheur (ENS - Rennes, France), Guy Carrault (Universite de Rennes, France) 84

Automatic segmentation of bipolar EHGs' contractions using wavelet decomposition - Mono & Multi-dimensional Study
Amer Zaylaa (UTC - LU & Koura Hospital, Lebanon), Ahmad Diab (Lebanese University, Lebanon), Ziad Fawal (Lebanese University,
Lebanon), Mohamad Khalil (Lebanese University - AZM Center for Biotechnology -DSST & Faculty of Engineering, Lebanon), Catherine
Marque (Université de Technologie de Compiegne, France) 88

Pregnancy Labor classification using neural network based analysis
Kamil Badereldine (University of Technology of Compiègne, France), Noujoud Nader (Lebanese University & Azm Center, Lebanon), Wassim
El Falou (Lebanese University, Lebanon), Mohamad Khalil (Lebanese University - AZM Center for Biotechnology -DSST & Faculty of
Engineering, Lebanon), Catherine Marque (Université de Technologie de Compiegne, France) 92

Pregnancy Labor Characterization and Classification Using Nonlinear Methods
Mouhamad Yasser Mourad (IUL, Lebanon), Ahmad Diab (Lebanese University, Lebanon), Mohamad Khalil (Lebanese University - AZM
Center for Biotechnology -DSST & Faculty of Engineering, Lebanon), Catherine Marque (Université de Technologie de Compiegne, France) 96

Using Bio-Kinematic signals for Rehabilitation Exoskeleton Control
Nehma Anass Al hajj (Lebanese University Faculty of Engineering, Lebanon), Jinan Charafeddine (Paris Saclay, France), Samer Al Fayad
(France, France), Mohamad Khalil (Lebanese University - AZM Center for Biotechnology -DSST & Faculty of Engineering, Lebanon) 100

ADC Maps Texture Analysis for the Evaluation of Kidney Function: A Preliminary Study
Israa Alnazer (Xlim, Université de Poitiers, France - LIA, Lebanese University, Lebanon, France), Pascal Bourdon (Xlim Sic, France), Thierry
Urruty (Xlim, France), Carole Guillevin (CHRU Poitiers, France), Mathieu Naudin (University of Poitiers, France), Mohamad Khalil (Lebanese
University - AZM Center for Biotechnology -DSST & Faculty of Engineering, Lebanon), Ahmad M. Shahin (Lebanese University, Lebanon),
Omar Falou (American University of Culture and Education & Lebanese University, Lebanon), Christine Fernandez-Maloigne (XLIM, France) 104

Novel Approach for Wireless EMG Database Collection: Applied to Muscle Building Workout Routine Optimization
Ramzi Halabi (Rafik Hariri University, Lebanon), Mohamad O. Diab (Rafik Hariri University & College of Engineering, Lebanon), Imad El
Banna (Rafik Hariri University, Lebanon), Reem Halabi (Rafik Hariri University, Lebanon), Reem Malaeb (Rafik Hariri University, Lebanon) 108

Deep convolutional neural network for face skin diseases identification
Rola Elsaleh (Université Paris-Est Créteil, France), Amine Naït-ali (Université Paris-Est Créteil (UPEC), France), Sambit Bakshi (National
Institute of Technology Jamshedpur, India) 112



Neuroengineering and Signal Processing(Oral Session 3)

Imaging and artificial organs (Oral Session 4)

Biomedical & Bioinformatic applications (Oral Session 5)

Neuroengineering and biomedical applications(Flash Oral Presentation)

Identification of motor unit spatial activation by minimum norm estimation
Soumaya Berro (Lebanese International University, Lebanon & University of Technology of Compiegne, France), Ahmad Diab (Lebanese
University, Lebanon), Mohamad Hajj-Hassan (Lebanese International University, Lebanon), Mohamad Khalil (Lebanese University - AZM
Center for Biotechnology -DSST & Faculty of Engineering, Lebanon), Hassan Amoud (Lebanese University & Faculty of Sciences, Lebanon),
Sofiane Boudaoud (UMR University of Technology of Compiegne (UTC), France) 116

Inferring effective connectivity using robust low-rank canonical polyadic decomposition: Application to epileptic intracerebral EEG signals
Pierre-antoine Chantal (Univ Rennes Inserm LTSI UMR 1099, France), Ahmad Karfoul (Université de Rennes1 & INSERM U1099, France),
Pasnicu Anca (Epilepsy Surgery Pôle Neurosciences Cliniques CHU Pontchaillou F-35000 Rennes, France), Régine Le Bouquin Jeannès
(Université de Rennes 1, France) 120

Online anomaly detection in ECG signal using Hierarchical Temporal Memory
Wissal Midani (REGIM-Lab, Tunisia), Zeineb Fki (University of Sfax & ENIS, Tunisia), Mounir Ben Ayed (REGIM, Tunisia) 124

A Hybrid Solution for Human Activity Recognition: Application to Wrist-Worn Accelerometry
Manuel Abbas (Université de Rennes 1 & Laboratoire Traitement du Signal et de l'Image - Inserm U1099, France), Majd Saleh (University of
Rennes 1, LTSI and INSERM, France), Régine Le Bouquin Jeannès (Université de Rennes 1, France) 128

Monolithic active pixel sensor for low energy X-ray applications
Ziad El Bitar (Cnrs France, France), Julien Heynes (Institut Pluridisciplinaire Hubert Curien, France), Maciej Kachel (Institut Pluridisciplinaire
Hubert Curien, France), Jérôme Baudot (Université de Strasbourg, France), Christine Hu-Guo (Institut Pluridisciplinaire Hubert Curien,
France), Marc Winter (Institut Pluridisciplinaire Hubert Curien, France) 132

Cooperative Brachytherapy for Prostate Cancer Under MRI Guidance
Sepaldeep Singh Dhaliwal (University of Lille, France), Taha Chettibi (University de Lille, France), Abdelkader Belarouci (University de Lille,
France), Gerald Dherbomez (University de Lille, France), Vincent Coelen (University de Lille, France), Rochdi Merzouki (Polytech Lille,
France) 136

Hierarchical visual case-based reasoning for supporting breast cancer therapy
Jean-Baptite Lamy (University Paris 13, France), Boomadevi Sekar (Ulster University, United Kingdom (Great Britain)), Gilles Guézennec
(LIMICS, France, France), Jacques Bouaud (LIMICS, France, Spain), Brigitte Seroussi (LIMICS, France, France) 140

Effectiveness of dominance for Anxiety Vs Anger detection
Yassine Aribi (Sfax University, Tunisia), Asma Baghdadi (Regim-Lab, Tunisia) 144

Hypertensive Disorders of Pregnancy: Kurtosis-Based Classification of Fetal Doppler Ultrasound Signals
Rayan Chaaban (Beirut International University, Lebanon), Walaa Issa (Beirut International University, Lebanon), Ayache Bouakaz (UMRS
INSERM U930 CNRS ERL3106 Université François Rabelais, France), Amira J. Zaylaa (Faculty of Medical Sciences, Lebanese University,
Lebanon) 148

A Smart Hip Abduction Splint For Developmental Dysplasia
Nada Ayoub (Lebanese International University, Lebanon), Sarah Sobh (Lebanese International University, Lebanon), Hussein Slah ElDeen
(Lebanese International University, Lebanon), Amira J. Zaylaa (Faculty of Medical Sciences, Lebanese University, Lebanon) 152

Detecting transient brain states of functional connectivity: A comparative study
Judie Tabbal (Lebanese University & Université de Rennes1, Lebanon), Aya Kabbara (Lebanese University, Lebanon), Mahmoud Hassan
(University of Rennes1, France), Mohamad Khalil (Lebanese University - AZM Center for Biotechnology -DSST & Faculty of Engineering,
Lebanon), Pascal Benquet (Université de Rennes 1, France) 156

Segmentation of CT Brain Stroke Image using Marker Controlled Watershed
Mohammed Mohammed Nabil Ajam (Islamic University of Lebanon, Lebanon), Hussein Kanaan (Islamic University of Lebanon, Lebanon),
Mohammad Ayache (Islamic University of Lebanon (IUL), Lebanon), Lina ELkhansa (IUL, Lebanon) 160

Detecting dynamic changes in modular organization of spontaneous brain activity: A preliminary study
Aya Kabbara (Lebanese University, Lebanon), Mahmoud Hassan (Université de Rennes 1, LTSI, France), Veronique Paban (Aix Marseille
University, CNRS, LNSC, France) 164

Development of a New Real Time Epilepsy Prediction Approach Based on Adaptive Neuro Fuzzy Inference System
Nadia Ahmad Abboud (City University, Lebanon), Alaa Daher (Laster Research Center, Doctoral School for Sciences and Technology,
Lebanese University, Lebanon), Mouhamad Darwich (Université Libanaise, Lebanon), Sarah Nachar (Hospital Albert Haykel, Lebanon),
Walid Kamali (City University, Lebanon) 168

Studing the Emotional Behaviour Using A Orbitocortical-Amygdalo Computational Model
Sadeem Kbah (University of Baghdad, Iraq), Maha Abushaeer (University of Baghdad, Iraq) 172



Biomedical Education, Telemedicine, m-Health and Therapeutical Devices (Flash Oral Presentation)

Altered motor performance in Alzheimer's disease: a dynamic analysis using EEG
Sahar Allouch (Azm Center for Research in Biotechnology and its Appplication, EDST, Lebanese University Tripoli, Lebanon, Lebanon),
Judie Tabbal (Lebanese University & Université de Rennes1, Lebanon), Assef Nasser (Vita Nova Polyckinic, Lebanon), Mahmoud Hassan
(University of Rennes1, France), Mohamad Khalil (Lebanese University - AZM Center for Biotechnology -DSST & Faculty of Engineering,
Lebanon), Aya Kabbara (Lebanese University, Lebanon) 176

An efficient graph structure inference strategy based on random walk model on graph: Application to functional brain networks
Salman Al Muhammad Al Ali (Al-Baath University, Syria), Mazen Youssf (Al-Baath University, Syria), Jennifer Rizkallah (Université de
Rennes 1 & Lebanese University, France), Mahmoud Hassan (University of Rennes1, France), Ahmad Karfoul (Université de Rennes1 &
INSERM U1099, France) 180

Signal Analysis of Brain Computer Interface (BCI)
Sabine Nassim (City University, Lebanon), Mashhour Chakouch (City University, Lebanon), Walid Kamali (City University, Lebanon), Ahmad
Diab (Lebanese University, Lebanon), Alaa Daher (Laster Research Center, Doctoral School for Sciences and Technology, Lebanese
University, Lebanon) 184

3D Navigation Algorithm of a Micro-Robot Swarm in Blood Vessels for Medical Applications
Abdel-Razzak Merheb (International University of Beirut, Lebanon), Rida Mourad (Lebanese International University, Lebanon), Ahmad Diab
(Lebanese University, Lebanon), Ahmad Haddad (Lebanese International University, Lebanon) 188

Ensemble Learning of Blood Metabolic Biomarkers: A Novel CAD System of Heart Failure
Ahmed Naglah (University of Louisville, USA), Fahmi Khalifa (University of Louisville, USA), Narayana Singam (University of Louisville,
USA), Bahjat Aladili (University of Louisville, USA), Mohammed Ghazal (Abu Dhabi University, United Arab Emirates), Guruprasad
Giridharan (University of Louisville, USA), Ashraf Khalil (Abu Dhabi University, United Arab Emirates), Adel S Elmaghraby (University of
Louisville, USA), Ayman Sabry El-Baz (University of Louisville, USA), Andrew DeFilippis (University of Louisville, USA) 192

EEG Features Extraction and Classification Methods in Motor Imagery Based Brain Computer Interface
Mahmoud Malass (Lebanese University, Lebanon), Judie Tabbal (Lebanese University & Université de Rennes1, Lebanon), Wassim El Falou
(Lebanese University, Lebanon) 196

Dual Compartment Computational Modeling of Cortical Neurons in the Zebra Finch
Ahmad Sibahi (AUB, Lebanon), Arij Daou (American University of Beirut, Lebanon & University of Chicago, USA) 200

Development of an Assistive Rehabilitation Device for Upper Limb Extremity
Lara Hamawy (LIU, Lebanese International University, Lebanon), Stephanie Bou Zeidan (LIU, Lebaneese International University, Lebanon),
Zahraa Hellani (LIU, Lebaneese International University & LIU, Lebanon), Mohamad Hajj-Hassan (Lebanese International University,
Lebanon), Mohamad Abou Ali (Author, Lebanon), Abdallah Kassem (Notre Dame University, Lebanon) 204

Designing and validating a cost effective safe network: application to a PACS system
Georges El Hajal (Bordeaux University, France), Roy Abi Zeid Daou (Lebanese German University, Lebanon), Yves Ducq (University of
Bordeaux 1 & IMS Laboratory, France), Josef Boercsoek (University of Kassel, Germany) 208

Transparent ITO-based Heater for Prevention of Laparoscopic Lens Fogging
Mohamad Hajj-Hassan (Lebanese International University, Lebanon), Rayan Fayad (Lebanese International University, Lebanon), Hussein
Hajj-Hassan (Lebanese International University, Lebanon) 212

Proposal of Reference KPIs to Assess Biomedical Engineering Internship Performance
Marianne Haddad-Adaimi (Lebanese German University, Lebanon), Roy Abi Zeid Daou (Lebanese German University, Lebanon), Yves Ducq
(University of Bordeaux 1 & IMS Laboratory, France) 216

Effectiveness of Motor Imagery combined to Action Observation in controlling Stroke-related Genu Recurvatum: A Randomized Controlled
Trial
Ahmad Rifai Sarraj (Lebanese University, Lebanon), Nihal Jammoul (Lebanese University, Lebanon), Pascale Abou Zeid (Lebanese
University, Lebanon), Abir Khatib (Lebanese University, Lebanon) 220
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Farah Ayoubi (Laboratory of Motor System, Handicap and Rehabilitation (MOHAR), Lebanese University, Beirut-Lebanon, Lebanon), Sara
Chamouni (Lebanese University, Lebanon), Olfat Zein (Lebanese University, Lebanon), Ahmad Rifai Sarraj (Lebanese University, Lebanon) 223
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Salma Elabed (American University of Sharjah, United Arab Emirates), Aya Ali (American University of Sharjah, United Arab Emirates),
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