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Electromagnetic (EM) waves in the millimeter-wave and terahertz bands are often used in a line-of-sight situation.
However, once obstacles such as absorbers, scatterers, or reflectors exist within the Fresnel zone of the EM wave
propagation path, the complexity of predicting received power and uncertainty of receiving power increases. Indoor
environments, in particular, contain various obstacles such as walls, ceilings, desks, shelves, and chairs, making it
difficult to accurately predict receiving power. Additionally, due to the very short wavelength of millimeter-wave EM
waves, the surface roughness of objects may affect scattering characteristics. Therefore, in this study, to investigate the
effects of different surface roughness on scattering characteristics, we first confirmed the validity of the total-
field/scattered-field FDTD method used in this research. We analyzed the scattering characteristics from a 30A X 304
perfect conductor plate using both the FDTD and the moment method. Then, we compared each other results and found
that both results are in a good agreement, demonstrating the validity of the method. Next, we generated 50 patterns of
random concave-convex structures on a 30A x 30\ surface with different surface roughness, and statistically processed
their scattering characteristics. As a result, we found that when the surface roughness becomes about A/4 or greater, the
specular scattering becomes smaller than diffuse components, and only the diffuse components become the main
scattering part. Finally, we investigated the effects of surface roughness on scattering characteristics for different
incident angles.
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