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A study on fast and stable power conversion control with hybrid model
predictive control and machine learning
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In this research, we developed a novel control method using model predictive
control and machine learning control for power converters which is treated and modeled as a hybrid
system. Model predictive control can realize flexible functions under some constrained conditions,
however, it requires heavy computation burden for its optimization problem. We addressed it by
developing combinatorial enumeration-based computation and dynamic quantization to obtain pseudo
optimal solution. In addition, we also adopted a neural network control to improve transient
characteristics combined with model predictive control. The proposed method can obtain superior
characteristics both in steady state and transient state simultaneously.
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