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Application of energy-weighted time feature to source depth type

discrimination in shallow water
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Abstract: Aiming at the discrimination of surface and underwater low-frequency broadband pulse source
depth in shallow water waveguide, an approach based on the feature of energy weighted arrival time at the
horizontal linear array is proposed. Moreover, the selection method of working frequency band is introduced.
In the pulse duration, the energy is taken as the weight and the arrival time is weighted average. Taking the
difference between the weighted average of arrival time and the initial time of pulse arrival receiving array
as judgment and defining suitable depth boundary between surface and underwater source, the depth type of
source can be discriminated by comparing the difference with the corresponding discriminant threshold of the
boundary in the copying field. The simulations show that the approach all can be achieved in the hydrological
condition of iso-speed velocity, negative gradient velocity and thermocline at close range field. The influence
of the parameters such as source range and azimuth, sea depth, horizontal array receiving depth and array
aperture on the performance is analyzed. Furthermore, the robustness for mismatch of source range, bottom
longitudinal wave velocity and sea depth is analyzed. Except the mismatch of bottom longitudinal wave velocity,
the proposed approach has good robustness.
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