
Modelling learning during brain computer user training  

using neurophysiological predictors 

Context: 

 

Brain computer interfaces (BCI) are communication and control tools that enable their users to interact  

with a computer using their brain activity alone. Using a BCI requires a dedicated training, and the 

more the user practices the better he/she will become, i.e. the better their mental commands will be 

recognised by the system. Current BCI systems are rather unreliable, and one current hypothesis to 

explain this could be inappropriate user training. We are thus currently conducting researches to 

understand this user training to then improve it and make it suitable. Such researches are conducted 

as part of ERC starting grant project BrainConquest (https://team.inria.fr/potioc/brainconquest/). 

 

Internship objectives: 

 

As part of this research, the goal of the internship would be to contribute to the understanding of BCI 

user training  by trying to model it computationally. The idea would be to create a computational model 

of training that could predict the performances of a BCI user based on neurophysiological predictors. 

Such predictors could be the power over each electrode in the α, β, θ and γ band among others. A 

model that could successfully predict performances and learning would enable us to identify the 

factors to be considered in order to improve training. Furthermore, associated with other research 

aiming to predict performances of BCI users based on their traits and skills, but also based on the 

relevance of the classifier used for training, the results obtained during this internship would allow us 

to combine all those information and build a more complete model of prediction.  

In addition, an experimental protocol involving several teams around the world is about to be set up 

and it would be interesting to test some results by performing pilot experiments based on this new 

protocol. 

 

Tasks: 

 

 Study the literature on neurophysiological patterns that can be predictors of motor imagery 

based BCI performances 

 Implement algorithms to compute those predictors 

 Using experimentation to evaluate the relevance of the highlighted neurophysiological 

predictors 

 

Skills required: 

 Modelling, statistical analysis and tools and machine learning 

 Python and Matlab programming 

 Skills in neurosciences 

 Able to speak and work in an English speaking environment 
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