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teaching and research institutions in France or abroad, or from public or private research centers.  

The simultaneous acquisition of EEG and fMRI induces two severe artifacts on the EEG, the Gradient Artifact (GA) and the Pulse artifact (PA), which prevent its application to neurofeedback (NF) runs. Few methods have been proposed to reduce these artifacts in real-time, but they are either slow, publicly unavailable, hardware-dependent, or proprietary software. [START_REF] Mayeli | Real-time EEG artifact correction during fMRI using ICA[END_REF] In a recent and novel real-time EEG correction that removes both GA and PA [START_REF] Caetano | Real-time EEG artifact reduction during fMRI: an open-source tool[END_REF], we wanted to establish its performance regarding the analysis of the alpha power and event-related spectral pertubation (ERSP) that can be used for EEG-NF studies.

Here we aim to shed light the performance of our new method of online artifact correction regarding time-frequency analysis versus offline correction

This method is part of the opensource Python Library Neuxus that can be found on github through this QR code. The real-time performance of our online correction is compared to offline EEGLAB [START_REF] Delorme | EEGLAB: an open-source toolbox for analysis of single-trial EEG dynamics[END_REF] average artifact subtraction (AAS).

Whether in terms of ERSP or power in the alpha band over the whole run, our method yielded similar results compared to EEGLab offline method. This shows its potential for EEG-NF studies.

The comparison between offline and online correction has been performed through the analysis of the alpha band [8-12]Hz .

The bandpower (BP) in the alpha band was computed from the epoched EEG (fig. 

Figure 1 :

 1 Figure 1: Flow chart of the real-time GA and PA reduction algorithm GA : The EEG is received in chunks , and concatenated into sgments, each lasting one TR. The sgements are averaged into a GA template, which is used to substracte the GA from the current chunk. PA: Results from GA are ECG filtered and concatenated into a classification window. The R peaks are detected and used as triggers to average the EEG across cardiac cycles into a PA template. Finally this is substracted from the last part of the prediction window.

Figure 2 :

 2 Figure 2: EEG brain activation recorded simultaneously with fMRI, with offline (top) and online (bottom) artifact correction from channel C4 during MI (left hand trials) task from a representative subject. A) Time-Frequency plot of the ERSP% (average across 27 trials) B) Alpha [8-12]Hz power time-courses C) Alpha power time-series over the 3 MI runs (1st on top).

  3.B) or for each repetition time (TR) (fig. 3.C). ERSP% was calculated with the following formula:C
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Data : Ten healthy young individuals participated in the EEG-fMRI study (3 runs of motor-imagery (MI) task), on a 3T MRI system (Siemens) using an MR-compatible 32-channels EEG system (Brain Products). FMRI data were acquired using T2*weighted 2D simultaneous multi-slice EPI (2.2 mm isotropic voxels, TR/TE = 1260/30 ms, Flip Angle = 70°, SMS-3, GRAPPA-2) over 286 volumes.

We found a significant correlation between the alpha power time series concatenated over the 3 MI runs (Mean r=0.58, std=0.10, p<0.0001, n=10), which suggests that this novel real-time correction could be suitable for NF studies.