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Statistical Characteristics Analysis Method of Aeroengine Backward RCS
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Abstract: In order to solve the problem of low accuracy of traditional fixed bandwidth kernel density estimation to analyze the statisti-
cal characteristics of Radar Cross Section (RCS), the K—nearest neighbor method was designed to calculate the dynamic window width of
Epanechnikov kernel density estimation. The Euclidean distance of each adjacent sample was used to judge the local density of the
sample, and the window width of the kernel function was adjusted by the distance between the sample point and the nearest neighbor to
complete the kernel density estimation, which was used to analyze the statistical characteristics of the backward RCS of the engine. The
improved Epanechnikov kernel density estimation and the traditional kernel density estimation were used to fit the cumulative probability
density function of four kinds of RCS random sample points following a fixed distribution to verify the accuracy of the algorithm. The results
show that compared with the traditional kernel density estimation, the root mean square error of the improved Epanechnikov kernel density
estimation is reduced by 31.2%, 38.8%, 38.1%, and 31.9%, respectively. Combined with the second—generation statistical characteristic
analysis model of RCS, by using the Kolmogorov—Smirnov goodness—of—fit test as the fitting index, and applying the improved
Epanechnikov kernel density estimation to calculate the statistical characteristics of engine backward RCS and analyze their regularities , it
can be concluded that the lognormal distribution is more consistent with the statistical characteristics of HH and VV polarization in C=band
and X-band; the chi-square distribution is more consistent with the HV and VH polarization of C-band and Ku band; the Weibull
distribution is more consistent with HV and VH polarization in X—band and HH and VV polarization in Ku band.
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