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Superdirective beamforming of line arrays using particle velocity sensors

ZHU Shaohao WANG Yong YANG Yixin

(School of Marine Science and Technology, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract Research on acoustic vector sensors and their arrays has become a hot topic in the field of under-
water acoustic engineering. In this paper, the noise correlation coefficients between the array elements in a
spatially isotropic noise field are studied when the desired observation direction of the one-degree-of-freedom
vector sensor (particle velocity sensor) is along the direction of the line array axis, and the optimal solutions
of high-order super-directivity based on the Gram-Schmidt mode-beam decomposition and synthesis are in-
troduced. Then the directivity index and robustness in the end-fire direction are derived. Simulation results
show that the directivity index of the particle velocity sensor array is slightly higher than that of the acoustic
pressure sensor array in the end-fire direction when d/A < 0.5 (d is the spacing of two adjacent elements, A
is the wavelength); when d/A > 0.5, the directivity index of the particle velocity array is much higher than
that of the acoustic pressure sensor array. The research content of this paper provides a reference on how to
effectively form a particle velocity sensor array in underwater sonar systems.
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Fig. 2 Spatial response of a particle velocity sensor
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