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A systematic framework from modeling to control for systems including stochastic
uncertainty based on statistical models and stochastic control systems theory
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This study established a method that _can handle the entire process from
modeling to control for systems including stochastic uncertainty, based on stochastic systems
control theory and the Gaussian process regression model. There have been no conventional control
methods that stochastically consider the variance of Gaussian process regression models. Thus, we
formulated discrete-time stochastic systems that correspond to the statistical features of Gaussian
process regression models. Using this correspondence, we developed a systematic framework for
modeling, analyzing, and controlling the Gaussian process regression models based on stochastic
systems control theory. Furthermore, we proposed a control methodology guaranteeing the stability of

the behavior between sample points of the training data based on stochastic sampled-data control
theory and performed experimental verification.
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