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Abstract The sound signal radiated from an underwater source is received by the hydrophone of the
system, including multi-path time-delay and multi-path signal by sea surface and bottom reflection. The
system using a time-delay between received signals for the source localization shows performance
degradation due to incoherence by the multi-path propagation environment and the disturbance of a
marine environment. Various types of array and signal processing have been used for robust source
range and bearing estimation in this environment. In this paper, we use a line array composed of doublet
array and an estimated time-delay correction method for robust localization performance in a
multi-path propagation environment. Three doublet arrays are located on the same line, and the
time-delay between signals received on each doublet array is estimated in a two-step procedure. The
estimated time-delay value is obtained by the cross-correlation function and corrected by the interaction
formula between the center-frequency of received signal and the geometry of the array with respect to
aperture. By this proposed procedure, the range and bearing of source from array were calculated. In
order to confirm the validity of the proposed method and array, we simulated localization and estimation
using the Monte-Carlo method.
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Where, R denotes distance between array and
source, ¢ denotes sound velocity, 7 denotes

time-delay of received signal on hydrophones
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Fig. 3. The received signals of doublet arrays in the
ocean and multi-path propagation
environment
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Table 1. The difference values of time-delay on doublet
array with respect to 22(= 1 ~ 3 km), 0(= 0° ~ 40°)
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Fig. 4. The peak value interval of cross-correlation
function with respect to the center-frequency
f.=10 kHz and the time-delay e=0.
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