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Influence of array on error in TDOA sound source location

YANG Siqi, TIAN Yangmeng, WANG Caixia, YE Qian, LIU Chang
(Beijing University of Information Technology , Beijing 100192, China)

Abstract: In the microphone array sound source localization, different microphone arrays and
different source frequencies will have certain impacts on the results. In this paper,Time Difference of
Arrival(TDOA) method is employed, and 16 microphones are utilized to form cross array, concentric
circle array, square array, L—type array and Y-type array respectively. The positioning errors of
microphone array with different shapes under different frequency sources are discussed. Simulation
analysis is carried out on Matlab to obtain more accurate sound source positioning results. A
concentric circle array for sound source location of microphone array is proposed, which has the
smallest error .
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Fig.4 Cross array diagram and error analysis chart
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Fig.5 Concentric circle array diagram and error analysis chart
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Fig.6 Square array diagram and error analysis chart
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Fig.7 Y-shaped array diagram and error analysis chart
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Fig.8 L—shaped array diagram and error analysis chart
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Tablel Error table of each array in medium and low frequency

error in medium and low frequency

array formation

error standard deviation

150 Hz 200 Hz 250 Hz 300 Hz 350 Hz 400 Hz 450 Hz 500 Hz
Ccross array 22.1 232 242 19.6 18.5 15.4 15.2 153 19.24
concentric circle array 232 24.5 22.1 19.9 17.6 153 14.6 133 18.87
square array 242 22.4 21 21.3 19.7 19.5 17.1 17.6 20.45
Y-shaped array 25.4 233 22.4 21.5 20.6 18.6 17.9 17.8 20.97
L-shaped array 26.6 25.6 235 23.5 22.6 19.7 18.6 17.8 2221
2 RB T RS2k
Table2 Error table of each array in medium and high frequency
error in medium and high frequency
array formation error standard deviation
500 Hz 1000Hz 1500Hz 2000Hz 2500Hz 3000Hz 3500Hz 4000Hz 4500Hz 5000Hz
Cross array 15.3 12.1 13.4 12.4 11.3 12.3 10.6 10.7 10.3 11.4 10.59
concentric circle array 133 12.4 12.6 10.8 10.7 9.8 9.7 9.6 8.5 8.6 10.52
square array 17.6 14.5 14.6 13.2 13.5 11.6 11.8 11.5 11.7 10.7 12.96
Y-sshaped array 17.8 16.5 15.6 14.4 14.6 13.5 12.6 12.7 11.6 10.8 13.91
L-sshaped array 17.8 16.6 16.7 16.7 17.6 16.5 15.4 14.2 13.4 12.6 15.56
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Table3 Error table of each array in high frequency

error in high frequency

array formation error standard deviation
5000 Hz 6000 Hz 7000 Hz 8 000 Hz 9000 Hz 10000 Hz  11000Hz 12000 Hz
cross array 11.4 10.8 9.8 9 8.8 9.8 9.8 8.9 7.75
concentric circle array 8.6 7.3 7.6 7.4 7.4 6.5 6.5 7.6 7.45
square array 10.7 9.6 8.4 8.5 7.4 7.6 7.8 8.9 8.12
Y-shaped array 10.8 8.8 7.9 7.8 8.7 6.7 5.6 7.6 8.45
L-shaped array 12.6 9.6 83 8.5 7.6 7.5 6.6 6.3 8.01
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