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Bearing variance detection method for underwater

moving sound source
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Abstract In order to improve the detection capability of weak signal from underwater moving target, a
bearing variance detection method is proposed by exploiting the difference in spatial distribution between
underwater target radiated noise and ocean ambient noise. The time delay estimation method is applied to
estimate the bearing of the target, getting the test statistics by resolving the variance of the bearings. The
detection performance versus signal to noise ratio(SNR) of this detector is obtained and detection probability
relation is derived based on the Neyman-Pearson criterion. The results show that its performance is far
superior to the widely used broadband energy detector. Both theoretical analysis and results in sea trials show
the effectiveness of our method.
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Fig. 1 Sketch map of bearing estimation with

4-sensor planar array
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Fig. 2 Azimuth(a) and pitch(b) angle estimation

of ocean ambient noise
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Fig. 3 Root mean square error of bearing esti-

mation of the target and ocean noise
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