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MHz frequency range is widely used as Induction Heating (IH) heater, wireless power
transfer (WPT) system and so on. On the other hands, the FDTD method is powerful tools for
complicated models. However, long calculation time is required in MHz range analysis by
FDTD method, because, time period of MHz range becomes long, and the time step size of
the FDTD method should be small with cell size reducing. In this paper, in order to accelerate
of FDTD MHz range analysis, we utilize an Autoregressive moving average model (ARMA)
for MHz range FDTD analysis. In this paper, we calculate input impedance of dipole antenna.

In the ARMA model, linear transfer function H(z) as indicated below is used to estimate
calculation result such as input impedance of the antenna.
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In the input impedance of a dipole antenna calculation, a numerator and a denominator of (1) should
be feeding voltage and current of feeding point respectively. Therefore, H(z) is indicated as the input

impedance of antennas. ao **, a,, by, ***, b, are unknown coefficients that should be determined. In
ARMA calculation, ao***, a,, by, **-, b, can be determined by using system equations.
Analysis model and result are indicated in Fig.1 and Fig.2(a)(b).
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The analysis model is a 15 cm dipole antenna which is placed vicinity of lossy dielectric
sphere. The electric properties of dielectric sphere are, £=43.0, 6=0.83, respectively. The
FDTD cell size of these calculations is set as 5 mm. The dielectric sphere is imitated as
human head. Fig.2(a)(b) shows calculated input impedance of dipole antenna. The solid lime
is calculated by ordinary FDTD method. In this calculation, 1,500 time steps are required to
obtain correct result. The Circles is indicated ARMA/FDTD results. From Fig.2, input
impedance which calculated by ARMA/FDTD is good agreement with ordinary FDTD result,
however, the ARMA/FDTD requires 300 time steps to obtain correct result. Therefore, the
calculation time of the ARMA/FDTD was 1/5 of ordinary FDTD method.
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