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3D sound source localization algorithm and its
iImplementation based on microphone array

YANG Xiang-ging, WANG Zeng-fu
(Department of Automation, University of Science and Technology of China, Hefei 230027, China)

Abstract: Sound source localization based on time difference of arrivals in the acoustic environment is dis-
cussed from the systematic perspective. A modified Crosspower-Spectrum Phase (CSP) method is presen-
ted for time delay estimation (TDE) while a least mean square (LMS) approach based on the Spherical
Interpolation (SI) is followed to derive the source coordinates. To verify the algorithm, a real point so-
urce localization system in 3D space is established. Experimental results show that the algorithm gives
high accuracy of the source location.
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Fig.3 Six-microphone array sound source localization system
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Table 1 Comparison of localization results between SI method and SISINRLMS method
(length: cm, angle: degree)

Xe- Xq Yo Y Zo7. R+ R, 0.0, Jw
1 S| 16 -04 27 -0.1 2.2046 0.0930
(082-6) SI-LMS 15 0.5 17 0.6 1.5465 0.0056
2 sI 10.0 5.3 25 111 2.5424 0.0334
(-60 52 -6)  SI-LMS 1.4 3.2 -04 11 2.3778 0.0448
3 sI 48 -0.1 -53 41 4.0795 0.1872
(60 52 -6)  SI-LMS 41 2.0 -40 47 2.6076 0.0142
4 sI 2.2 12.9 102 135 3.0849 0.9111
(0172 -6)  SI-LMS 2.0 8.4 -2 8.4 0.8341 0.0824
5 sI 8.7 21 0.4 -30 2.3129 0.0005
(-120 172 -6) SI-LMS 10.8 11 22 -6.9 2.3922 0.0021
6 sI 20.4 8.2 2213 20.2 5.9886 2.2865
(120 172 -6)  SI-LMS 8.4 75 .55 11.1 1.5036 0.2425
7 sI 0.4 118 1655 0.2 8.0869 0.5307
(0 112 -90)  SI-LMS 0.4 8.5 10.9 05 5.4792 0.0334
8 sI .56 18.9 97 213 1.7698 0.2716
(-60 112 -96) SI- LMS 3.8 217 2.4 185 41043 0.0803
9 sI 5.6 16 - 4.9 6.2 15815 1.0871
(60 112 -91) SI-LMS 3.3 7.7 3.7 48 2.8110 0.0584
10 sI 46 18.7 9.0 -187 1.4466 0.4920
(0 412 -6)  SI-LMS 49 15.7 1.0 -156 0.7302 0.0680
11 sI 89.5 132 14.4 -159.0 42127 0.3272
(-180 292 -6) SI-LMS 5.1 114 49 7.1 1.8786 0.0973
12 sI 476.3 1213.4 33.9 1302 3.9714 0.5166

(- 240 472 -6) SI-LMS 48.1 -40.1 0.9 -56.9 2.9958 0.1529
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