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Direction Finding of Multiple Sound Sources Based on Sparseness of Speech Signals and

Differential Microphone Array

He Saijuan, Chen Huawei, Yin Mingjie, Ding Shaowei
(College of Electronic and Information Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing, 210016, China)

Abstract: Differential microphone arrays have become a promising method to address multiple sound
source localization. Among the differential microphone arrays, the existing typical method is the histo-
gram approach, which utilizes the time-frequency sparseness characteristic of speech signals. A direction-
finding algorithm for multiple sound sources by the short-time average complex sound intensity estima-
tion is proposed based on time-frequency masking and fuzzy clustering. The frequency bounds for time-
frequency masking under various array sizes are also discussed. The advantages of the proposed method
are that it has closed-form solution, superior to the histogram approach, and also less sensitive to array
size. Based on the idea of time-frequency masking, an improved histogram approach is also presented.
The performance of the proposed methods is verified by simulation results under noisy and reverberant
environment.
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masking; direction-finding of multiple sound sources
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Table 2 Root mean square error of azimuth estimation for the three methods with different environments
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Table 3 Root mean square error of azimuth estimation for the three methods with different source locations
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Table 4 Root mean square error of azimuth estimation for the three methods with different array sizes
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