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Numerical analysis on neuroelectromagnetics

NeuroEngineering laboratory researches electromagnetic phenomena and modulation of neuronal
activities using the technigues of computer simulation based on numerical analysis so that people can
understand functions and diseases of the human brain, ultimately, Electricity is an important tool for inter—
and intra—regional communication of the brain. Neural activity involves the flow of ions which are charged
particles, and the flow of charged particles is defined as electric current. According to electromagnetics,
electric current accompanies electric and magnetic fields. Hence, we can guess where the activated
regions are and how the regions correlate in the brain by measuring and analyzing electromagnetic
fields, On the other hand, external electromagnetic fields influence the activity of the brain, because
electric current can change membrane potential, which alters firing rate of the neural cell. To find out the
characteristics of the measured biosignal, the position of the activated cortical area, and effective
methods to modulate the target area, mathematical approaches are essential. In NeuroEngineering lab,
algorithms and methods for solving neurcelectromagnetic problems are developed, and the software is
implemented considering accuracy and efficiency of computation, Recently, research is focused on
optimized electric stimulation for focal regions and deep regions using alternating current. In near future,
optical stimulation using near infrared light will be considered as a new stimulation modality.
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Research keywords
Electroencephalography (EEG), Magnetoencephalography (MEG), Transcranial electric stimulation (tES),
Numerical analysis,

Key techniques
Signal processing of brain waves, Source localization, Inverse problem, Numerical analysis, Finite element method.

Research Interests/Topics
* Non—invasive neuromodulation by direct and alternating current and near infrared light.
* Brain network analysis and brain—machine interface based on EEG.
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