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WORK EXPERIENCE

Oct 2018-now
PhD

POTIOC Team - Inria, Bordeaux, FR
Contribution to the understanding of mental task BCl performances using predictive
computational models

Feb 2018 — Aug 2018
internship

POTIOC Team - Inria, Bordeaux, FR

Create a statistical/probabilistic model of training that could explain and predict the learning rate
and the performances of a Brain-Computer-Interface (BCl) user over training time using user’s
personality, skills, and timing of the experiment

2018-2020
teaching assistant

Ecole Nationale Supérieur des Arts et Metiers (ENSAM), Bordeaux, FR
Teaching assistant in the mathematics and computer science teaching unit (python, object
oriented programming, Qt) - 64 hours/year

Feb 2017 - June 2017
internship

INSTITUT DES NEUROSCIENCES DES SYSTEMES - INSERM, Marseille, FR
Analyzing the Epileptogenicity Index (El) using The Virtual Brain (TVB), a computational platform
that allows simulating biologically realistic large-scale brain network dynamics

March 2015 - Sept 2015
internship

IOPTIMA, Tel Aviv, Israel
Product Management and Development of a minimally invasive ophthalmic surgical tool for the
treatment of glaucoma

Oct 2014 — Feb 2015
Master’s project

Institute of Cardiac Rhythm and modelling, Bordeaux, FR
3D visualization of cardiac catheters by variating electric and magnetic fields - VHDL, PIC
microcontroller, analogue electronics, Matlab)

June 2014 - Oct 2014
internship

SAFT Industry, Bordeaux, FR
Worked with the team developing the lithium-ion batteries for the Airbus A350 (improvement of
the electronic board reinforcing system security)
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DOCTORAL THESIS IN COMPUTER SCIENCE
Subject Contribution to the understanding of mental task BCI performances using predictive

Supervisors

Summary

computational models

Fabien Lotte - Research director at Inria Bordeaux Sud-Ouest , France
Mail: fabien.lotte@inria.fr — Professional website

Camille Jeunet - Research Scientist at Aquitaine Institute for Cognitive and Integrative Neurosciences
(INCIA), France
Mail: camille.jeunet@u-bordeaux.fr — Professional website

Brain computer interfaces (BCls) are communication and control tools that enable their users to interact with
computer by using brain activity alone (which is measured, most of the time, using electroencephalography
- EEG). A prominent type of BCl is mental task (MT) based BCls, that translate modifications in brain activity
induced by MTs performed by the user (e.g., imagination of movements, mental calculation or mental
rotation of an object among others) into control commands for a computer. Using an MT-BCI requires
dedicated training. Indeed, the user has to generate stable and distinct brain signals for each task otherwise
they will not be able to control the system. Indeed, the system will not be able to recognize which task the
user is performing. Producing such brain signals is a skill to be acquired and mastered and the more the user
practices the better he/she will get at it. The objective of my PhD project is to contribute to the understanding
of BCI user training by first doing an experimental study of learning by participating in the CYBATHLON
competition. We proposed and evaluated the design of a multi-class MT-based BClI for longitudinal training
of a tetraplegic user with a newly designed machine learning pipeline based on adaptive Riemannian
classifiers. Using a newly proposed BCl user learning metric, we could show that our user learned to improve
his BCl control by producing EEG signals matching increasingly more the BCl classifier training data
distribution, rather than by improving his EEG class discrimination. In addition, this study revealed the
difficulty of setting up a reliable protocol dedicated to a long term BCl training. The second part of this work
is dedicated to the understanding of MT-BCI performances using predictive computational models. We
proposed various computational models of BCl user training that could predict the performances of various
BCl users over training time, based on BCl systems component. As a BCl is a communication system between
auser and a machine such components were related to the user-profile related characteristics but also factors
extracted from machine-learning algorithms used to build the system classifier. Our results suggested that
is was possible to predict BCl performances using neurophysiological characteristics of a user but also
neurophysiological characteristics combined with stable characteristics (i.e., traits) or the user. In addition,
our studies revealed that studying features extracted from data-driven methods could be interesting to
better understand why some subjects have difficulties controlling a BCI. Indeed, reliable models of BCI
performances were revealed using such features.
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