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Optimal Design of Interior PM Synchronous Machines
Using Randomly—Guided Mesh Adaptive Direct Search Algorithms
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(Kwangduck Kim - Dongsu Lee - Sang-Yong Jung - Jong-Wook Kim + Cheol-Gyun Lee)

Abstract — Newly proposed RG-MADS (Randomly Guided Mesh Adaptive Direct Search) has been applied to the
optimal design of Interior Permanent Magnet Synchronous Motor (IPMSM) which has the distinctive features of magnetic
saturation. RG-MADS, advanced from classical MADS algorithm, has the superiority in computational time and reliable
convergence accuracy to the optimal solution, thus it is appropriate to the optimal design of IPMSM coupled with
time-consuming Finite Element Analysis (FEA), necessary to the nonlinear magnetic application for better accuracy.
Effectiveness of RG-MADS has been verified through the well-known benchmark-functions beforehand. In addition, the
proposed RG-MADS has been applied to the optimal design of IPMSM aiming at maximizing the Maximum Torque Per
Ampere (MTPA), which is regarded as representative design goal of IPMSM.

Key Words : Randomly Guided Mesh Adaptive Direct Search Algorithm (RG-MADS), Interior Permanent Magnet
Synchronous Machine (IPMSM), Maximum Torque Per Ampere (MTPA), Finite Element Analysis (FEA)
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3.2 RG-MADS (Randomly-Guided Mesh Adaptive
Direct Search Algorithm)
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