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Acoustic propagation in random media using polynomial
chaos expansions ALEXANDRE GOUPY, CMLA, ENS Paris-Saclay, France,
CHRISTOPHE MILLET, CEA & CMLA, ENS Paris-Saclay, France, DIDIER LU-
COR, LIMSI, France — Sound propagation in the atmosphere is highly dependent
on the information to specify the waveguide parameters. For real-world applica-
tions, there is considerable uncertainty regarding this information, and it is more
realistic to consider the wind and temperature profiles as random functions, with
associated probability distribution functions. Even though the numerical methods
currently-in-use allow accurate results for a given atmosphere, high dimensionality
of the random functions severely limits the ability to compute the random process
representing the acoustic field, and some form of sampling reduction is necessary. In
this work we use polynomial chaos (gPC)-based metamodels to represent the effect of
large-scale features onto the acoustic normal modes. The impact of small-scale atmo-
spheric structures is modelled using a perturbative approach of the coupling matrix.
This two-level approach allows to estimate the statistical influence of each mode
as the frequency varies. An excellent agreement is obtained with the gPC-based
propagation model, with a few realizations of the random process, when compared
with the Monte Carlo approach, with its thousands of realizations.
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