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Simulation of Low-Grazing-Angle Coherent Sea Clutter
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Abstract

The probability density function(PDF) for the amplitude of the reflectivity of low-grazing-angle sea clutter has generally been
modeled by a compound-Gaussian distribution, rather than by the Rayleigh distribution, owing to the intensity variation of each clutter
patch over time. The texture component forming the reflectivity has been simulated by combining Gamma distribution and memory-less
nonlinear transformation(MNLT). On the other hand, there is no typical method available that can be used to simulate the speckle
component. We first review Watt’s method, wherein the speckle is simulated starting from the Doppler spectrum of the received echoes
that is modeled as having a Gaussian shape. Then, we introduce a newly proposed method. The proposed method simulates the speckle
by manipulating a clutter covariance matrix through the Cholesky decomposition after minimizing the effect of adjacent clutter patches
using an equalizer. The feasibility of the proposed method is validated through simulation, wherein the results from two methods are
compared in terms of the Doppler spectrum and the correlation function.
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Table 1. Radar parameters.
Parameter Value
Carrier frequency 9 GHz
PRF 5 kHz
Pulse bandwidth 100 MHz
Pulse duration 10 ssec
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