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High-resolution target azimuth tracking for a single vector hydrophone
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Abstract Taking into account the characteristic of single acoustic vector sensor, MUSIC algorithm of spatial
pre-filtering approach was developed. By adjusting the angle of the filter passband center in the vicinity of the
target estimated azimuth, estimation error produced by traditional pre-filtering MUSIC algorithm was removed.
Simulation indicates that the improved pre-filtering MUSIC algorithm can reduce or even eliminate the existent
greater DOA estimation error in low signal-to-noise ratio(SNR). Finally, the sea-trial data was processed using
the conventional MUSIC and improved pre-filtering MUSIC. Results show that both algorithms can achieve
DOA estimation for single-frequency pulse signal and chirp signal, and the estimated results are consistent
with the GPS ship reckoning. But the main lobe of the improved pre-filtering MUSIC algorithm is sharper.
Broadband noise processing results show that detection distance upgrade from 2 km to 5 km in the presence
of target interference for a single vector hydrophone, which indicates that the improved pre-filtering MUSIC
algorithm can be achieved high-resolution target tracking in low SNR.
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