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Two—Dimensional DOA Estimation of Sound Source Based on Mode Space Algorithm
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(Hubei Key Laboratory for High-efficiency Utilization of Solar Energy and Operation Control of Energy Storage System, Hubei
University of Technology, Wuhan 430068, China)

Abstract: In order to solve the problem that the traditional high resolution spectral estimation methods
estimate the direction of arrival (DOA) of far field sound source with large computation and inaccurate
estimation of coherent signals, a two-dimensional DOA estimation method based on circular microphone
array and fourth-order cumulant is proposed. The algorithm combines the advantages of circular array
location without dead angle and matrix virtual extension to obtain more information of sound source
location. Firstly, the uniform circular array (UCA) is virtualized into 2K 1 uniform linear arrays (ULAs)
by means of pattern space transformation, and the virtual linear array is divided into L subarrays by space
smoothing technology. Then the fourth order cumulative construction method is used to extract the
effective matrix information and remove the redundant data. Finally, the azimuth and pitch angles of the
acoustic source signal are obtained by the MUSIC-like algorithm. The simulation results show that the
proposed algorithm can achieve high-precision estimation of far field coherent signals compared with

traditional high-resolution spectral estimation algorithms when the signal-to-noise (SNR) ratio is low. At
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the same time, the algorithm also has lower root mean square error performance and can effectively reduce
the running time.
Key words: two-dimensional direction of arrival (DOA) estimation; circular microphone array; fourth-order

cumulant; virtual extension; spatial smoothing
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Table 1 Comparison of algorithm running time

(=87 20 dB T iz FAf[H] /s —5dB Mg R E] /s
UCA-FOC-MUSIC 30.968 362 31.388 924
UCA-ESPRIT 10.062 499 14.304 288
UCA-RB-MUSIC 18.237 552 18.929 272
UCA-T-FOC-MUSIC 13.181 936 13.228 463
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