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Search domain dimension expansion of robust
matched-field source radiated power estimation
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Abstract: Compared with the traditional source radiated power estimation method, the matched-field source
radiated power estimation method can obtain more accurate estimation results. However, its performance is greatly
influenced by environmental mismatch. This paper defines the impact factor of environmental mismatch to quantify
the impact of environmental mismatch on the acoustic transfer function and the matched-field source radiated power
estimation method. It determines that the key to improve the robustness of environmental mismatch is to accurately
estimate the acoustic transfer function. In the traditional matched-field source radiated power estimation method, the
search domain of the acoustic transfer function is a distance-depth two-dimensional plane and does not contain the
true acoustic transfer function when the environment is mismatched. Therefore, the estimation results of the acoustic
transfer function are bound to deviate from those of the true acoustic transfer function. The paper expands the search
domain dimension to a three-dimensional search domain that contains distance, depth and uncertain parameter sets.
The true acoustic transfer function is included in the search domain. Thus the optimal alternative acoustic transfer
function is equal to the true acoustic transfer function. The objective function for the three-dimensional search do-
main is constructed. The smaller the absolute value of the objective function, the less the acoustic transfer function
estimation deviates from the true acoustic transfer function. The source radiated power is estimated more accurately
when the alternative acoustic transfer function estimation corresponding to the minimum absolute value of the objec-

tive function. The simulation results verify the theoretical analysis results.

Keywords: source radiated power estimation; search domain dimension expansion; environmental mismatch

robustness
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