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Abstract This paper proposes a wideband minimum variance distortionless response (MVDR) beamforming
for the direction-of-arrival (DOA) estimation of weak coherent signals by using uniform circular acoustic vector
sensor arrays (UCAVSAs). This paper first uses the phase-mode transformation to covert the UCAVSA to a
virtual linear array which is independent of the signal frequency. For eliminating the isotropic ambient noise,
the correlation characteristics of the acoustic pressure and particle velocity are used to construct the cross-
covariance matrix. Then, it is described that the eigenvector corresponding to the maximum eigenvalue of the
wideband coherent signals in the virtual linear array contains all the DOA information of the signals. Based on
this, this eigenvector is divided into overlapping subvectors to construct a forward/backward Hermitian matrix.
Finally, the MVDR beamforming is used to estimate the DOAs. This method does not need to estimate the
signal number. Simulation and experimental results show that the proposed algorithm has a stronger ability
to suppress isotropic ambient noise, and it has a higher resolution and estimation accuracy.
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