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Maximum power dynamic acoustic source direction-of-arrival tracking
algorithm based on acoustic vector sensor
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Abstract: To effectively locate and track the target in spatially non-uniform noise, we propose the maximum power
dynamic acoustic source direction-of-arrival (DOA) algorithm based on the acoustic vector sensor. In this algorithm,
according to the estimated noise covariance, the measurement of acoustic vector sensor is pre-whitened and the weight
parameter is determined. Thus, a maximum power algorithm based on fixed weight parameter (WPF-MP) is formed. The
accuracy of DOA estimation is improved when the power ratio of the sound pressure to the noise power in the velocity
domain is unknown. Moreover, the output of the maximum power DOA estimator is employed to build the measurement
equation of the dynamic source in the system of polar coordinates; and the cubature Kalman filtering algorithm is introduced
to realize the state-tracking of the dynamic sound source. Theoretical analysis and experimental results show the feasibility

and efficiency of the proposed algorithm.
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Fig. 1 The comparision of estimation precision for MP
and WPF-MP
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Table 1 The comparision of RMSE and
time-consuming for three algorithms
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Table 2 The mean of RMSE for WPF-MP under
different signal-to-noise ratio

otk opk oox M) JififiC)
V10 1.5 05 0.0046 0.0051
V10 1 1 0.0067 0.0074
10 15 05 0.0025 0.0027
1 15 05 0.0092 0.0100
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Table 3 The mean of RMSE for WPF-MPT under
different signal-to-noise ratio

Uz,k UZJC 0'37]C Wﬁmﬁﬁ/(o) jj"fjf:ﬁ/(o)
V10 15 0.5 0.0029 0.0032
V10 1 1 0.0040 0.0043
10 1.5 0.5 0.0017 0.0018
1 1.5 0.5 0.0052 0.0057
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