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Deep water azimuth predication using bottom bounce sound received

by a low frequency large aperture linear array
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Abstract Different from direct sound detection and convergence zone detection, there are limitations while
conventional array signal processing applying in bottom bounce sound areas, including phenomenon as direction
error increasing and azimuthal splitting. So far, the areas where the phenomenon exists and the predication
of decline degree are to be studied. Aiming at issues above, the paper develops a method for deep water
azimuth predication. First, the paper submits concepts of normal mode cluster and verifies the stability of
high normal mode cluster in angular spectrum. Based on these, the paper develops the method deriving the
spatial distribution of normal mode cluster using the position in angular spectrum, and the method predicating
the direction error arousing by each high normal mode cluster, and the method for calculating azimuthal
splitting conditions caused by the interference of two normal mode clusters. Above all, the method realizes the
predication of the areas where the phenomenon exists and the decline degree.
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Fig. 9 Azimuthal splitting of conventional array signal processing in normal mode cluster interference

areas of deep sea
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Fig. 10 Main valve direction of normal mode cluster directivity function under the condition of different

azimuth
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