2021 2022

Optimal EV charging algorithm with probabilistic EV demand forecasting
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There are two main results. The first is the construction of a theoretical
framework for predicting the charging demand of a group of electric vehicles (EVs). We developed a
machine learning method to generate probabilistic prediction intervals and demonstrated its
effectiveness. Additionally, we confirmed that the accuracy of the forecast is critical for optimal
charging behavior. The second result is the development of a theory to reduce computational time in
optimal charge-discharge algorithms for a large number of EVs. We developed a method that treats
multiple EVs as a single large-capacity EV in a virtual sense, enabling the calculation of
charge-discharge schedules in a practical computational time. Furthermore, we constructed an
optimization algorithm for charge-discharge to maximize profits from selling electricity.
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