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Unitary MUSIC algorithm based on sound field
decomposition for UCA
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Abstract: Classical array signal processing algorithms used in acoustic source localization systems have
been successfully used for direction of arrival (DOA) estimation in free field. In practices, array elements
are mounted on some stands, which may influence received signals. Using the array model of a uniform
circular microphone array (UCA) mounted on a rigid spherical baffle, the problem of direction of arrival
of acoustic sources with rigid spherical baffles is discussed based on classical array signal processing
and classical acoustics theory. The scattering sound field and its decomposition on the baffle are analyzed
in detail based on the principles of wave propagation and scattering theory. The influence of the baffle on
the UCA response is analyzed simultaneously. In the eigenbeam space derived from the decomposed sound
field in spherical coordinates, bearing estimation of acoustic sources is realized by using a novel formul-
ation of MUSIC algorithm. Computer simulations show that the algorithm has the ability of estimating the
bearings of multi-acoustic sources and processing coherent acoustic sources with low computational load
and high performance.
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Fig.l Geometric model of a UCA mounted on
a rigid spherical baffle
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Fig2 Eigenbeam magnitude response of a UCA mounted
on a rigid spherical baffle
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Fig.3 Eigenbeam magnitude response of a UCA in free field
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Fig4 Spatial spectrum of independent sources
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Fig.8 RMSE of independent acoustic sources as a
function of the SNR
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Fig.7 Spatial spectrum of correlated sources
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of the correlation coefficient
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