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Tensor-decomposition MUSIC Algorithms for Vector Hydrophone Array

LI Nan CHENG Jin-fang LIU Yi

(Department of Weaponry Engineering, Naval University of Engineering, Wuhan 430033, China)
Abstract;  Vector hydrophone measures the acoustic pressure and acoustic particle velocity of the same point simultane-
ously, so more acoustic information is available than that of traditional scalar hydrophones. Multiple Signal Characterization
is a spectral estimation algorithm with high resolution. In this paper, 3™ tensor of the received signals from vector hydro-
phones is modeled, and the signal subspace is derived by the higher-order singular decomposition, so the DOA of sources
are estimated using MUSIC. 3™ tensor-based signal subspace estimation via HOSVD is a better estimate of the desired signal
subspace than the subspace estimate obtained by the SVD of a matrix which exploited the structure inherent in the multi di-
mensional measurement data, so significant improvement estimation of DOA are achieved by this method. Simulation results
exhibit the superiority of tensor-decomposition MUSIC algorithm to the conventional MUSIC using vector hydrophone array.
Key words: MUSIC algorithm; vector hydrophone array; Higher-order singular decom-position; tensor-based signal sub-

space; direction of arrival estimation
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Fig. 1 Sketch map of a vector hydrophone array with equal space units
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Fig.2  Tensor model of output of vector hydrophone array
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Tab.1 Comparison of two algorithms’ computational complexity
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