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ABSTRACT: The radar cross section (RCS) of a warship is one of the most important design features in terms of her survivability in hostile
environments. Ocean waves continuously changes the attitude of an objective warship to hostile radar and distorts the RCS as a result. This paper
presents a dynamic RCS analysis technique and procedure that considers temporal ship motion. First, data sets are prepared for ship motions in 6
degrees of freedom, which are numerically simulated for an objective warship via frequency to time domain conversion with response amplitude
operators and specified ocean wave spectra. Second, a series of RCS analysis models are transformed geometrically by referring to ship motion data
sets. Finally, temporal RCS analyses are carried out with the RCS simulation code, SYSCOS. As an example, RCS analysis results are given for
a virtual warship, which show that ship motions temporally change RCS values and cause RCS reduction compared with static value in terms of
mean values.
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Table 1 Numerical analysis conditions of ship motion and RCS

Wave spectrum JONSWAP
Ship motion Significant wave height 0.88 m
conditions Modal wave period 7.5 sec
Wave incidence angle  45° from heading
Radar frequency 10 GHz
Rada.r Polarization VvV, HH
operating ; S
conditions Incidence  Azimuth 45
angle Elevation 0°
Data period 100~130 sec
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Fig. 4 Numerical models: (a) strip sections, (b) spectral density function (JONSWAP), (c) response amplitude operator (RAO), and (d)

reference model for RCS analysis
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