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Numerical Computation of Radar Scattering Coefficient for
Randomly Rough Dielectric Surfaces

Hyoung-Joon Cha and Yi-Sok Oh
Department of Radio Engineering, Hong-lk University

Abstract : Scattering coefficients of randomly rough lossy dielectric surfaces were computed by using
the FDTD(Finite-Difference Time-Domain) method and the Monte Carlo method in this paper. The
FDTD method was applied to compute electromagnetic wave scattering characteristics at any incident
angles, any linear polarizations by dividing the computation region into the totalfield region and the
scattered-field region. The radar cross sectionsRCS) of conducting cylinders have been computed and
compared with theoretical results, measurement data and the resuits from the method of moment(MoM)
to verify the FDTD algorithm. Then, to apply the algorithm to compute scattering coefficients of
distributed targets, a two-dimensionally rough surface was generated numerically for given roughness
characteristics. The far-zone scattered fields of 50 statistically independent dielectric rough surfaces were
computed and the scattering coefficient of the surface was calculated from the scattered fields by using
the Monte Carlo method. It was found that these scattering coefficients agree well with the SPM(Small
Pertubation Method) model in its validity region.
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Fig. 1. Field distribution near boundaries
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Fig. 7. A typical profile of a randomly rough surface.
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