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Abstract:

Electrophysiological source imaging (ESI) refers to the process of reconstructing the
underlying electrical and magnetic neurophysiological brain activities given the
noninvasively recorded electroencephalogram (EEG) and/or
Magnetoencephalography (MEG). ESI plays a significant role in both neuroscience
studies and clinical applications as it is a fundamental tool of characterizing brain
source signal of high temporal resolution. In this talk, | will first talk about some recent
developments of ESI algorithms by our group based on hierarchical graphical models,
and deep learning approaches leveraging the spatial-temporal graph structures of the
source signal, with the application focused on seizure onset zone localization. Then |
will talk about integration of simultaneous recorded invasive intracranial EEG (iEEG)
and scalp EEG using a state -space model for source space brain networks analysis and
its applications on characterizing the cortical-subcortical information flow during the
encoding and maintaining stage of working memory. In the end, the role of LLMs
(ChatGPT) and the first LLM platform (aiepilepsy.stevens.edu) developed by our group
on EZ prediction based on description of patient’s seizure semiology, and its
performance compared to epileptologist, will be discussed.
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