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Feasibility Study About Design Process of Power
Electronics Converters by Optimization Method
Applied Machine Learning

SATO Kazuki, OTA Hiroaki and UEMATSU Takeshi

Applying the optimization methods to design for products as optimization problems are increasingly spreading.
Since these methods can make design processes more efficient, we should also use them when designing power
electronics converters. Design processes of power electronics converters are roughly classified into electrical cir-
cuit parameters, geometric properties of parts and alignment of parts. These processes are studied as optimization
problems individually and are combined into a series of design process. However, since they are not strictly inde-
pendent, solutions with low manufacturability may be derived. Therefore, the design process becomes inefficient
because of the iterative calculations to get manufacturable solutions.

In this paper, to reduce the iterative calculations, we propose the design process that simultaneously solves two of
above three optimization problems, electrical circuit parameters and geometric properties of parts. On the other
hand, calculation time for simulations becomes longer, we substitute machine learning model for simulation. The
feasibility of the proposed process was validated through the design for wireless power transfer system. Because
of machine learning model, calculation time was reduced by 70% and the range of design could be expanded by

1.5 times.
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