RELIABILITY OF A HIGH-DENSITY DRY-EEG CAP TO ESTIMATE
FUNCTIONAL CONNECTIVITY IN SOURCES SPACE
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INTRODUCTION MATERIALS & METHODS

It is paramount to monitor brain health during long-term spaceflight missions. EEG data: 3 minutes eyes open, 3 minutes eyes closed task-free EEG data from 30 participants.

* EEG is the most direct and spaceflight-ready way to study brain function.  Recording session 1using a conventional (gel) EEG cap, recording session 2 using a dry EEG cap.
* Research has shown strong correlation between EEG and brain functional integrity. 256 channels each, identical equidistant electrode layout.

 EEG-derived functional connectivity (FC) is a promising surrogate of functional brain integrity.

Minimal preprocessing pipeline.
Traditional EEG during spaceflight is challenging. » |dentification of bad channels and segments.
 Requires a second person to attach and prepare the cap. » Selection of 30 seconds of artifact-free data for analysis.
* Requires supplies with limited self lifetime and has profound implications in hair hygiene. » C(lean data segmented into 2-second epochs with 1-second overlap.
* Dry-electrode EEG system could overcome these challenges.

Processing:
Research question: * Source reconstruction using LCMV beamformer and a standard head model.

» Can high-density dry EEG provide reliable activity estimates in source-space? » FCinsource estimation under the phase synchronization paradigm. |
» Are source-space FC estimates from dry EEG similar to estimates from conventional EEG? * Application of phase locking value (PLV) and its corrected-imaginary counterpart (ciPLV).

RESULTS

1. Power spectrum. 2. Funcitonal connectivity.
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_ow frequency delta band (1-4 Hz) removed due to noise with dry caps. * Functional connectivity estimates and maps from convenitonal and dry electrodes are
Jccipital power spectrum is similar when using conventional and dry electrodes. surprisingly similar.

Alpha power distribution is more spread when using dry electrodes.  Dry electrodes might present slighlty larger spread than conventional electrodes.
Differences are larger in the eyes open condition.
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CONCLUSIONS

* Study of spaceflight EEG would benefit from the use of dry-electrode EEG systems. « 256-channel dry caps provide reasonable source reconstructions.
 Spatial resolution for power seems lower when using dry electrodes. * |tisimportant to guarantee an adequate electrode density and coverage.
 (ccipital power spectra are similar in both techniques.  Source spread in eyes open might be related to a lower SNR when using the dry cap.
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