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A study on the neural mechanisms of speech production and perception using EEG
and eye-movement
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In this study, we used EEG, eye movement, and speech signals to explore the

dynamic characteristics of brain networks during reading and listening to sentences. As a result, we

identified top-down processes in several higher cognitive and language areas, including the
prefrontal, frontal, and inferior frontal lobes. Higher cognitive and verbal networks were detected
with early activation, frequent interactions with the lower visuomotor system, parallel and
repetitive interactions in alignment with sentence structure. The brain network activity is clearly
different between comprehending continuous speech and listening to nonsensical sentences. It is also
possible to analyze brain activity in detail using the non-linearity of deep learning methods.
Based on those results, we constructed a neural model of speech production and understanding.
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