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The absence of EEG alpha/beta desynchronisation during motor imagery tasks is not reflected in concurrent fMRI activation • Since motor-imagery (MI) activates similar areas that active movement it has the potential to be used as a rehabilitation tool for stroke patients [2]. To better validate and characterize MI-EEG neurofeedback effects a study was designed in which EEG-based feedback was combined with simultaneous and continuous fMRI.

To serve as a potential stroke rehabilitation tool, a better understanding of the neural underpinnings of inter-individual variations in MI BCI performance and the complex relationship between MI related lateralization of ERD% and BOLD activity seems necessary. For instance, the search for other features could be a possibility.

All subjects showed a clear activation of the motor brain regions associated with MI, including the primary and premotor cortices and the supplementary motor area.

However, MI-related EEG activity was more difficult to identify in EEG, with no clear ERD in several subjects (subjects 3 and 5). A subject can therefore have a hemodynamic activity congruent with the task but can be considered illiterate from the EEG point of view.

This suggests that BCI illiteracy is not related with a limited activation of the relevant motor areas, but most likely with the mechanisms underlying the generation of ERD signals.

-The band power (BP) in the 8-28 Hz band was then computed from the preprocessed EEG and with the following event-related desynchronization (ERD) formula [2]:

𝐸𝑅𝐷 % = 𝐵𝑃 𝑡𝑎𝑠𝑘 -𝐵𝑃 𝑟𝑒𝑠𝑡 𝐵𝑃 𝑟𝑒𝑠𝑡 * 100
• EEG / fMRI preprocessing and features calculation: • EEG / FMRI materials and motor imagery task: Subject that performs "normally" with a with lateralized EEG (ERD% contraletal > ERD% ipsilateral during the task) and lateralized fMRI activity.

Subject that is a perfect example of a subject who is considered "BCI illiterate" (low/no ERD) and without any lateralization but has a normal and lateralized fMRI response in the motor regions.

Two representative subjects (top: sub-02 and bottom: sub-03):

Here, we aim to shed light on BCI illiteracy by measuring brain activation during a MI task typically used in BCIs [3], simultaneously using EEG and fMRI. 
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 1 Figure 1. fMRI and EEG brain activation during MI tasks (Left and Right). A1) ERD% time courses for the contra-and ipsilateral hemisphere corresponding to left MI. A2) Topoplot of EEG ERD (relative power decrease between rest and task) across channels and B) representative slice of fMRI activation (p<0.005 unc.).