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Improvement of Resolution of Directionality of Ocean Ambient Noise by Adaptive
Beamforming
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Abstract

Beamforming can analyze the directionality of noise energy. Conventional
beamforming is based on the assumption of plane wave sound field, so the energy from each
angle is obtained by linear accumulation of every element. However plane wave assumption
may not be satisfied because of the boundary interactions of sound propagation and energy
attenuation of water column, therefore conventional beamforming may have poor beam
resolution and SNR in applications. This paper is to study of the influence of spatial
coherence of ambient noise on beam resolution, and to improve the beam resolution by
using the adaptive algorithm from the communication system theory. The results from this
paper showed that ambient noise has lower spatial coherence at high frequency, and the
beamforming has poor beam resolution because of the lower spatial coherence in noise.
Therefore, the adaptive beamforming were performed to improve the beam resolution, and
compared with the conventional beamforming. The results showed that beam resolution and
SNR was increased by adaptive beamforming, and the application of experiment data showed
that the noise notch became more significant. The adaptive beamforming could improved the
beam resolution effectively.

Keywords: Ambient Noise, Directionality, Beamforming, Spatial Coherence, Beam
Resolution, Adaptive Algorithm
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