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Iterative Sparse Covariance Matrix Fitting Direction of Arrival
Estimation Method Based on Vector Hydrophone Array

WAND Weidong', ZHANG Qunfei' , SHI Wentao', SHI Juan',
TAN Weijie', WANG Xuhu®

1.School of Marine Science and Technology, Northwestern Polytechnical University, Xi'an 710072, China;
2.School of Information and Control Engineering, Qingdao University of Technology, Qingdao 266520, China

Abstract: Aiming at the direction of arrival (DOA) estimation of coherent signals in vector hydrophone array, an
iterative sparse covariance matrix fitting algorithm is proposed. Based on the fitting criterion of weighted covariance
matrix, the objective function of sparse signal power is constructed, and the recursive formula of sparse signal power
iteration updating is deduced by using the properties of Frobenius norm. The present algorithm uses the idea of iter-
ative reconstruction to calculate the power of signals on discrete grids, so that the estimated power is more accurate,,
and thus more accurate DOA estimation can be obtained. The theoretical analysis shows that the power of the signal
at the grid point solved by the present algorithm is preprocessed by a filter, which allows signals in specified direc-
tions to pass through and attenuate signals in other directions, and has low sensitivity to the correlation of signals.
The simulation results show that the average error estimated by the present method is 39.4% of the multi-signal clas-
sification high resolution method and 73.7% of the iterative adaptive sparse signal representation method when the
signal-to-noise ratio is 15 dB and the non-coherent signal. Moreover, the average error estimated by the present
method is 12.9% of the iterative adaptive sparse signal representation method in the case of coherent signal. There-
fore, the present algorithm effectively improves the accuracy of target DOA estimation when applying to DOA esti-

mation with highly correlated targets.

Keywords : vector hydrophone; coherent source; sparse covariance matrix fitting; direction of arrival (DOA)

© 2019 Journal of Northwestern Polytechnical University.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) , which

permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.





