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The project operates at the intersection of signal and image processing, neuroscience, and neurofeedback. Neurofeedback
(NF) involves real-time feedback to individuals about their brain activity to facilitate self-regulation, showing promise in brain
rehabilitation for psychiatric disorders and neurological pathologies. Combining electroencephalography (EEG) and
functional magnetic resonance imaging (fMRI) in bi-modal NF training has demonstrated improved self-regulation.

In this context, the goal of this thesis is to investigate and propose methods to provide improved and adaptable NF trainings to
participants. This thesis will seek to address 2 of the following challenges, regarding the candidate profile :

(1) Monitoring and analyzing participant’s motivation in real time during NF training. This objective will require to
design a new protocol for NF training using eye-tracking and skin conductance devices, to first monitor signal, before
analysis. Then optimal feature extraction will be studied to detect drops and increase in motivation.

(2) Investigating adaptable targets to avoid the too difficult task issue, by proposing new NF scores computation and
determining a hierarchy between different NF scores computations based on EEG and fMRI signals.This objective will
focus on the differences and complementarity aspects of measures extracted from EEG and fMRI signals. New bi-
modal EEG-fMRI NF target will be proposed and combinations between both modalities and different measures
extracted will be analysed.

(3) Modelling of EEG and fMRI signals to understand the link between those signals and optimise the feature
extraction from EEG when used alone. This objective lies in the data fusion domain, as it is of great interest for
neuroscience studies and for the previous objective to understand the link between measures extracted from both
signals. This understanding will allow developing models to extract fMRI information using EEG signal.
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