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Heavy-tailed Rayleigh Distribution: Basic Properties and
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Abstract
(SAR) amplitude images, some basic properties and their applications are introduced for the heavy-tailed Rayleigh dis-

In order to solve the problems appearing in the heavy-tailed Rayleigh modeling of synthetic aperture radar

tribution in this paper. Firstly, based on the negative-order moments, ratio method, logarithmic moment method and
iterative logarithmic moment method are presented to estimate the parameters of the heavy-tailed Rayleigh distribution,
and their performances are compared according to Monte Carlo simulations. Secondly, the asymptotic series are used
to evaluate the density function of heavy-tailed Rayleigh distribution, and an efficient three-step method is proposed
using the interpolating polynomial fit. Lastly, real SAR amplitude images are modeled with the heavy-tailed Rayleigh
distribution. Compared to the conventional Rayleigh distribution, the heavy-tailed Rayleigh distribution can accurately
reflect the high peak and heavy tail of SAR amplitude images, so it is a useful tool for the modeling of SAR amplitude

images.
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Table 1 Simulation results of the ratio estimation (o = 0.5, 7 = 1)
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Table 2 Simulation results of the logarithmic moment estimation (o = 0.5,y = 1)
FEAK R 200 1000 5000 10000 25000 50000
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N 0.9969 0.9971 0.9984 1.0008 1.0001 1.0002
7 (0.0822) (0.0274) (0.0155) (0.0110) (0.0071) (0.0051)
R 3 IEAOHEAEAL T I EEE R (a = 0.5,y = 1)
Table 3 Simulation results of the iterative logarithmic moment estimation (o = 0.5,7 = 1)
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Fig.4 Performance of the iterative logarithmic moment estimator with respect to the number of data blocks
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