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Sound Localization Method Using Modified SRP-PHAT Algorithm

Tan Ying Yin Fu-liang Li Xi-lin
(School of Electronic and Information Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract A method, which combines Steered Response Power with PHAse Transform (SRP-PHAT), is a robust speech
localization approach with microphone arrays. A relatively precise direction of arrival (DOA) estimation can be achieved
by using it in the environment of weak noise and moderate reverberation. However, the localization performance degrades
sharply in the environment of low SNR and strong reverberation. Moreover, a real-time localization system is also difficult
to be realized due to its heavy computation load. Aiming at these problems, a modified SRP-PHAT localization algorithm
is proposed in order to improve the performance of speech localization system. The modified SRP-PHAT algorithm
reduces computation load greatly. The results of simulation experiment indicate that the proposed method gives higher
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localization precision even in an environment of low SNR and strong reverberation.
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Tab.1 A set of localization testing results under the conditions of SNR=25dB and RT60=50ms (unit:degree)

ik 1 2 3 4 5 6 7 8 9 10 11 12
é A 51.0 51.0 A A 31.0 49.0 50.5 50.5 51.0 A 50.5
SRP- PHAT x
¢ A 315 315 A A 10.0 31.0 31.0 31.0 315 A 31.0
R 8’ A 51.0 51.0 A 51.0 A 49.5 49.5 50.5 51.0 A 50.5
Bt SRP- PHAT <
) A 315 315 A 315 A 31.0 31.0 31.0 315 A 31.0
<2 SNR=0dB, :RMNaJy 250ms MIERET, —HESEMMIRERERM: ©)
Tab.2 A set of localization testing resuls under the conditions of SNR=0dB and RT60=250ms (unit: degree)
EIUE 1 2 3 4 5 6 7 8 9 10 11 12
4 A 325 A A A A 50.0 335 31.0 A A 44.5
SRP- PHAT ~
1) A 10.5 A A A A 315 11.0 10.0 A A 30.0
R 4 A 50.5 A A A A 50.0 31.0 50.0 A A 62.5
ik SRP- PHAT =
1) A 32.0 A A A A 315 10.0 315 A A 30.0
% 3 SNR=10dB, EMIATEZE b AYSEIRLE R
Tab.3 A set of testing results under the conditions of SNR=10dB and different reverberation time
VR M 5T [17] (ms) 0 50 100 150 200 250 300
. . SRP-PHAT 143 243 3.86 9.28 19.86 30.14 47.86
DOA #5153l vH H 43 L (%)
ek 1) SRP-PHAT 0.71 1.14 2.85 6.00 12.29 21.57 40.43
F 4  RMmEtE 50ms, {SRELEITLAIEIOER
Tab.4 A set of testing results under the conditions of RT60=50ms and different SNR levels
SNR (dB) 30 25 20 15 10 5 0 -5 -10
) SRP-PHAT 0.71 0.71 0.86 1.29 243 7.28 1543 | 44.71 | 67.00
DOA # G THE 47 EE (%)
) SRP-PHAT 0 0.28 0.28 0.57 1.14 2.14 9.43 21.71 | 37.43
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Tab.5 Testing results of DOA estmate for the tow localization methods

SRP-PHAT i% ik SRP-PHAT i
J7 A v 22 fitr g 22

0-0 ', 0-0 o4
@) -2.8565 | -0.4093 | -2.1235 ~0.4000
@) -0.3750 0.3913 -0.2852 -0.2650
®3) 0.3913 -0.2905 | -0.3644 -0.1740
4) 0.0500 0.1650 0.0500 0.1145
(5) 1.9110 -3.0319 1.9056 ~2.7908
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