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Abstract

RCS effects of long-crested wave surfaces to marine targets are numerically analyzed
using a 4-path model and a direct analysis method, developed based on physical optics
and a combined method of physical optics/geometric optics, respectively. Reflectivity of
long—crested wave surfaces is described with “Fresnel reflection coefficients". The
MPM(modified Pierson-Moskowitz) ocean spectrum is adopted to simulate long—crested
waves in the direct analysis method. A numerical analysis of a benchmark model assures
the validity of both methods. The direct analysis method is applied to the RCS calculation
of electromagnetically large marine targets, which are vertically oriented or slanted to the
long crested wave surfaces randomly generated with various significant wave heights. The
long-crested wave surface much highly increases the RCS of the marine target, but those
effects are decreased as the significant wave height grows up. At low elevation angle, the
vertical model has entirely high RCS comparing slanted model, and the RCS of vertical flat
plate is the highest on the calm sea surface, while those of slanted flat plates are the
lowest on the calm sea surface. The RCS of marine targets on continuously-varying sea
surface is more coherent at lower elevation angles, as well.

¥ Keywords: Radar cross section{(RCS), Long-crested wave(ZE L&), Marine target(oi & Z =),
Four-path model(4-Z2 2 2&), Direct analysis method (X & 6 4 8t H)
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