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Development of a Stable Meshless Method for Electromagnetic Wave Propagation
Analysis in Three-Dimensional Complex Shaped Domains and its Acceleration
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The purpose of this study is to improve the performance of electromagnetic
wave propagation simulations by MTDM in complex shaped domains. To this end, IMLS based shape
functions have been employed to MTDM. Numerical experiments show that the simulations by IMLS-based
MTDM is more stable than that of conventional one. On the other hand, to utilize the advantages of
both FDTD and MTDM, a hybrid method of FDTD and MTDM has been proposed for electromagnetic wave
propagation simulations in complex shaped domains. In the hybrid method, FDTD is employed in
rectangle domains, and MTDM is used in other kinds of domains. Numerical experiments show that the
computation time of hybrid method is up to about 1.9 times faster than that of MTDM. In addition,
the electric field is smoothly propagated, containing connection parts of domains calculated by
FDTD and MTDM, and the accuracy of hybrid method is better than that of FDTD for the case where the
number of nodes is relatively small.
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