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Development of statistical analysis methods for visualizing nonlinear activity
of large-scale neural populations
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We studied the nonequilibrium Kinetic Ising model to analyze and visualize
large-scale, nonlinear neuronal population activity. We developed a theory that unifies various
mean-field approximation methods and proposed a new method that outperforms previous ones in
conditions where neurons exhibit diverse patterns. We also conducted theoretical analyses on this
model using a path-integral approach to elucidate the behavior of large-scale networks. Furthermore,

we extended the nonequilibrium kinetic Ising model within the state-space framework. This model
enabled us to estimate fluctuating asymmetric couplings from experimentally obtained spiking
time-series data. In conclusion, we successfully developed novel theories and statistical analysis
methods for understanding and visualizing large-scale neuronal population activity.
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