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Gaussian mixture model-based RCS distribution fitting for
stratosphere aerostats
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Yang Yaodong Xu Runtian

Abstract: The radar cross section (RCS) is an important physical parameter to characterize the scattering
characteristics of targets, This work aims at the problem that the typical fluctuation models have low precision in
describing the RCS distribution characteristics of stratospheric aerostats, and the Gaussian mixture model is applied to
[it the dynamic RCS distribution [or acrostats. Firstly, the linc-ol-sight (LOS) angle [or radar in acrostat’s body
coordinates is [ormulated. Sccondly, a supcrposition ol scveral Gaussian modcls is used to characterize the probability
density distribution of acrostat’s RCS, and the model paramecters arc approximated via the expectation maximization
algorithm. Finally, thc [itting clfcct of Gaussian mixturc modcl on RCS distribution is studiced and tested with some
acrostat’'s RCS mcasurcments and compared to typical [luctuation models. The results show that the Gaussian mixture
modecl can improve the [itting cllect of RCS probability distribution by up to 96.87% comparcd with other typical
modecls under the lcast square criterion, thus demonstrating the cllectiveness of Gaussian mixturc modecl.
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