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Abstract

To maximize the motor rehabilitation effect of transcranial electrical stimulation (tES), the optimal tES site, called motor hotspot,
has been traditionally identified by transcranial magnetic stimulation (TMS). However, the TMS-based method requires a
somewhat cumbersome procedure including the empirical know-how of experts. Therefore, we proposed a novel
electroencephalography (EEG)-based motor hotspot identification method using deep learning approach and verified its
feasibility using both healthy subjects and stroke patients. Ten right-handed healthy subjects and ten paralyzed stroke patients
participated in this study. We first identified the motor hotspots of each subject/patient using the conventional TMS-based
method and measured the EEG data while performing a simple hand-movement task. We estimated the motor hotspot location
using the EEG data for each subject/patient based on our proposed convolutional neural networks model. The mean error
distances between the motor hotspot locations identified by the TMS-based and our proposed methods were only 0.17 + 0.15 cm
for the HC group and 0.13% 0.07 cm for the patient group, demonstrating the clinical feasibility of the novel EEG-based motor
hotspot identification method.
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