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A fast and more universal algorithm for an uncertain
acoustic filed in shallow-water”

Cheng Guang-Li"  Zhang Ming-Min  Hu Jin-Hua

(College of Electronic Engineering, Navy University of Engineering, Wuhan 430033, China)
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Abstract

Non-intrusive polynomial chaos expansion (NPCE) method is a fast algorithm with the best performances for an
uncertain acoustic filed currently, in which the selection of collocation points is an important factor for the computational
accuracy, and some special processing methods such as piecewise probabilistic collocation method, should be adopted
when the outputs of acoustic field vary severely with uncertain ocean environmental parameters. A new fast algorithm
for uncertain acoustic filed in shallow-water is proposed based on Kriging model. The theoretical description of the new
algorithm is given, and numerical simulations are conducted to verify the performances of the proposed algorithm. The
physical interpretations are given in detail. The results demonstrate that the proposed algorithm is more accurate than
the NPCE method under the same conditions, and any special processing method does not need to be adopted when
the outputs of acoustic field vary severely with the uncertain ocean environmental parameters. The weakness of NPCE
method can be overcome by the proposed algorithm, which is that the computational cost increases with the stochastic
polynomial expanding to a higher order for enhancing the computational accuracy. The selection of sample point of the
proposed algorithm is simpler and easier than that of NPCE method, and the calculation errors can be given directly.

Thus, the proposed algorithm is more universal than NPCE method.

Keywords: uncertain acoustic field, Kriging model, fast algorithm, universality
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