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Detection Range of Passive Sonar System in Rarige-Dependent Ocean
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Abstract

The prediction of detection range of a passive sonar system is essential to estimate the
performance and to optimize the operation of a developed sonar systemn. In this paper, a model
for the prediction of detection range in a range-dependent ocean environment based on the sonar
equation is developed and tested. The prediction model calculates the transmission loss using PE
propagation model, signal excess, and the detection probability at each target depth and range.
The detection probability is integrated to give the estimated detection range.

In order to validate the developed model, two cases are considered. One is the case when the
target depth is known. The other is the case when the target depth is unknown. The
computational results agree well with the previously published results for the range-independent
environment. Also, the developed model is applied to the range-dependent ocean environment
where the warm eddy exists. The computational results are shown and discussed.

The developed model can be used to find the optimal frequency of detection, as well as the
optimal search depth for the given range-dependent ocean environment.
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