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    Abstract
High-density electroencephalography (hdEEG) is an emerging brain imaging technique that can permit investigating fast dynamics of cortical electrical activity in the healthy and the diseased human brain. Its applications are however currently limited by a number of methodological issues, among which the difficulty in obtaining accurate source localizations. In particular, these issues have so far prevented EEG studies from showing brain networks similar to those previously detected by functional magnetic resonance imaging (fMRI). Here, we report for the first time a robust detection of brain networks from resting state (256-channel) hdEEG recordings, with a spatial accuracy comparable to fMRI networks. This result was achieved by setting up a tailored analysis pipeline including state-of-the-art tools for data preprocessing, realistic head model generation, source localization and functional connectivity analysis. Specifically, we obtained the highest similarity between hdEEG and fMRI networks by means of realistic 12-layer head models and eLORETA source localization, together with spatial ICA for functional connectivity analysis. Spatial ICA overcomes the spatial leakage problem by identifying patterns of coherent power fluctuations that are spatially independent over time. Our analyses showed that the number of electrodes in particular, but also the accuracy of the head model and the source localization method used have impact on network reconstruction. We believe that our methodological work can contribute to rise of hdEEG as a powerful tool for brain research.
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