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Development and application of the finite state Markov chain _approximation
method for control systems described by stochastic differential equations
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In this study, we constructed a framework for approximating the
Fokker-Planck equation by the finite element method to a finite state Markov chain model, and
further developed a foundation for applying the obtained finite state Markov chain to reinforcement
learning and data assimilation problems. As a concrete example, we performed a finite state Markov
chain approximation of the intermittent control model of human standing posture, which is described
by a nonlinear mechanical system in which the probability flow changes steeply depending on the
state. We revealed that the method we developed in this study can accurately obtain numerical
approximate solutions for initial value and boundary value problems of the system.
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