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In order to utilize Model-Based-Control (MBD) such as robust control and
model predictive control, and Model-Based-State-Estimation (MBSE) such as Kalman filter, it is
necessary to build a precise mathematical model of the target plant. In this study, we aim to
construct new modeling methods for practical systems by combining the data-based machine-learning in

Al and system identification of the dynamic control theory. In particular, two modeling problems
of nonlinear systems are considered. One is a gasoline engine of automobile and the other is
lithium-ion secondary battery for electric vehicles. For the modeling of gasoline engine which has
heavy nonlinearity, Gaussian process regression with active learning method is applied to design an
effective modeling experiment. An adaptive identification method in consideration of the physical
property of the lithium-ion battery is proposed, and the effectiveness if the method is examined
through experiments with real battery.
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