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Distributed compressed sensing microphone array multi-source

azimuth estimation
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Abstract Microphone arrays have been widely used in the field of human-computer interaction such as
audio/video conferencing. It is necessary to make higher-resolution azimuth estimation performance for scenes
with multiple sound sources in different orientations. The compressed sensing (CS) sound source localization
algorithm transforms the sound source localization problem into a sparse reconstruction problem of the signal,
thus achieves better estimation performance compared to traditional localization algorithms such as steered
response power with the phase transform (SRP-PHAT) and time delay-sum (DS). However, the existence of
multiple sound sources reduces the sparsity, to some extent degrades the performance of CS reconstruction.
Considering that the traditional CS localization algorithm does not utilize the common sparsity of the sound
source space vector between multiple consecutive speech frames, in this paper the distributed compressed
sensing (DCS) theory is proposed to improve the performance of sparse recovery estimation of multiple sound
sources. The simulation and experimental results show that compared with traditional positioning algorithm
and compressed sensing-orthogonal matching pursuit (CS-OMP) algorithm, distributed compressed sensing-
simultaneous orthogonal matching pursuit (DCS-SOMP) algorithm has better positioning performance and
robustness for multi-sound source azimuth estimation under different SNR and different sound source intensity
environments.
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Fig. 1 Multi-sound source resolution performance of
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Fig. 2 Multi-sound source resolution performance

of each algorithm under different room reflection

intensities (simulation)
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Table 4 Multiple source-resolved RMSE
of each algorithm under different SNR

(experiment)
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Table 5 Multiple source-resolved RMSE
of each algorithm under different sound

source intensities
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