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Abstract: Recent advances in wireless communications, machine learning and manufacturing technologies offer an
unprecedented opportunity to create personalized wearable sensors and prognostics dashboards that can
revolutionize the way we assure human health and wellness at the point-of-care. This talk overviews the relevant
activities at Texas A&M University emerging from our recent manufacturing initiative, and introduces an ongoing
effort towards developing personalized wearable sensors that can enhance quality of life among epileptic patients. A
methodological challenge here is to reconstruct the complex brain dynamics, especially the underlying couplings from
multiple channels of EEG. The current approaches are inadequate to discern between direct versus indirect couplings
in the presence of noise, high dimensionality, sparse interactions, as well as nonlinear and transient dynamics of real
world processes. We present a sparse regression (referred to as the I11-min) approach with theoretical bounds on the
constraints on the allowable perturbation to recover the network structure that guarantees sparsity and robustness
to noise. We also introduce procedures to further enhance prediction scores (i.e., reduce inference errors), and the
numerical stability of [1-min approach, as well as a statistic based on the spectral content of the graph representation
of the network to detect qualitative changes in the underlying dynamics. We employ this statistic to detect qualitative
changes in the coupling structure of the dynamic system. Extensive investigations suggest that our approach can
significantly improve, oftentimes by 5 orders of magnitude over the methods reported previously for inferring the
structure of dynamic networks, and that the statistic can serve as a highly discriminatory feature to detect seizure
from EEG signals. We also discuss our initial results on embedding this method into a 3-D printed personalized
electronic device for EEG collection and seizure monitoring.
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