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WW distribution modeling of X-band sea clutter with low grazing angle
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Absiract: A Weibull-Weibul(WW) distribution modeling method and its statistical characteristics
are studied in order to better describe the heavy tailing phenomenon that occurs in the modeling of X-band
sea clutter with low grazing angles. The fitting effect of the statistical distribution model on sea clutter
data is improved. Based on the measured data of X-band sea clutter, the fitting effect of WW distribution
on measured sea clutter data under different sea conditions and polarizations is analyzed. The comparison
with the goodness—of—fit test of statistical distribution models such as Weibull distribution, Lognormal
distribution, and K distribution shows that the WW distribution can well fit sea clutter data with heavy
tailing. In addition, the WW distribution can accurately describe the statistical characteristics of sea
clutter in different polarization domains, and has strong statistical modeling ability for sea clutter
amplitude distribution.
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Fig.4 Fitting effect of various distributions on sea clutter amplitude under different sea conditions
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Tablel Parameter estimation results of WW distribution model under different sea conditions

sea state rating a B a, B, k
level 2 1.7227 0.390 8 0.920 0 1.642 8 0.1202
level 3 1.9755 0.938 1 1.244 8 2.524 6 0.150 5
level 4 1.678 9 0.602 6 1.219 1 1.8184 0.485 4

K 2 AL T 25 AR L5 25

Table2 Fitting results of various distribution models under different sea conditions

sea state K-S test MSD test

rating wWw Weibull Lognormal K ww Weibull Lognormal K
level 2 0.0477 0.095 4 0.055 6 0.364 8 8.34x107 0.001 4 0.003 9 0.0770
level 3 0.053 6 0.098 8 0.0852 0.1429 2.73x10* 0.001 8 8.92x10* 0.0232

level 4 0.105 7 0.154 1 0.073 8 0.631 8 8.81x10° 0.005 9 0.034 4 0.‘117 0
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Fig.5 Comparison of amplitude fitting results of sea clutter data in different polarization modes
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