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Abstract: An adaptive Rao detection method for radar targets is proposed based on the priori knowledge of sea
clutter to improve the radar’s target detection performance in non-Gaussian and nonhomogeneous sea clutter.
First, the texture component and the speckle covariance matrix of sea clutter are modeled as an inverse
Gaussian random variable and an inverse complex Wishart random matrix, respectively. Then, an adaptive Rao
detection method for radar targets, with quite similar characteristics as sea clutter, is designed based on the
Rao test and unknown parameter estimation. The detection method is verified by theoretical derivation and
experiments in demonstrating constant false alarm characteristics for the mean power and covariance mean
matrix of sea clutter. The experimental results of the simulated and experimental data reveal that the proposed

detection method outperforms existing detection methods in non-Gaussian and nonhomogeneous sea clutter
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environments with good robustness.
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