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Analysis of orientation error due to inconsistent centers of
pressure sensor and particle velocity sensor

REN Hao-yu, WU Yan-qun, HU Zheng-liang
(Academy of Ocean Science and Engineering, National University of Defense Technology, Changsha 410073, Hu’nan, China)

Abstract: An acoustic vector sensor is composed of a pressure sensor and a particle velocity sensor, and it can measure
the pressure and particle velocity of a certain point in acoustic field synchronously. However, both the pressure sensor
center and the particle velocity sensor center may not in the same position, which will lead to the time delay between the
received pressure signal and particle velocity signal. In the paper, the effects of the time delay on the direction of arrival
(DOA) are analyzed by using the average energy flow method, namely the signal-to-noise ratio will decrease and the ©
phase error will arise in bearing estimation. A correlated acoustic intensity method is also proposed here to solve this
problem. Effects of central inconsistency, incident angle and signal-to-noise ratio on bearing estimation with different
types of signals are analyzed through simulation. Also the effectiveness of the correlated acoustic intensity method is
verified and its application is discussed.
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Fig.1 Time delay between the signals received respectively by a
pressure sensor and a particle velocity sensor
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line) and band limited white noise (solid line)
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