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Since dielectric properties of natural materials such as soils are frequency-dependent and they are
often expressed by the Cole-Cole model, it is difficult to incorporate the material properties into
time-domain electromagnetic simulations for analyses of propagation in millimeter-wave band. In this
study, we use a new finite-difference time-domain method and perform parallelization on the
TSUBAME 3.0 GPU cluster to accelerate the calculation of millimeter-wave propagations. As a result,
the acceleration rate performed on the 4 nodes with 16 GPUs was approximately 20 times faster than
that using common workstation with 24 parallel threads.
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