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Fig.1 Multi-source localization scenario
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Fig. 2 Schematic diagram of localization microphone array and multiple groups of parity-check sub-arrays
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Tab.1 Spatial coordinate position of microphone

23 [a] Ak AR

%

x/m y/m 2/m
m, 0.0045 0.0285 1.469
m, 0.465 0.294 1.485
m; —0.4675 0.303 1.818
m, 0.243 0.1675 1.816
ms 0.313 0.207 1.022
mg —0.4475 0.29 1.474
m; 0.011 0.0325 1.812
mg —0.247 0.176 1.017

x2 ZHARMEMGS

Tab.2 Three different localization scenarios

st AR 7R E/m 45 2R 5 [/ Hz
(—0.83,1.37,1.527) 300 ~ 500
sl 2
(0,1.73,1.23) 550 ~ 800
(—0.83,1.37,1.527) 300 ~ 500
Y2 3 (0,1.73,1.23) 550 ~ 800
(0.8605,1.4,1.94) 750 ~ 1100
(—0.83,1.37,1.527) 300 ~ 500
(0,1.73,1.23) 550 ~ 800
Yt 3 4
(0.8605,1.4,1.94) 750 ~ 1100
(—1.121,1.121,1.69) 1150 ~ 1650
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Fig.4 Results of multi-source localization in three scenarios
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Method of association ambiguity elimination for

multi-source localization

LIU Hai-tao"*, CHEN Yong-hua'’, ZHOU Jia-sheng', CHENG Xian-fu', XIAO Qian'
(1.School of Mechanotronics and Vehicle Engineering, East China Jiaotong University , Nanchang 330013, China;
2.Tsinghua University Suzhou Automotive Research Institute, Suzhou 215131, China;

3.School of Civil Engineering and Transportation, South China University of Technology, Guangzhou 510640, China)

Abstract: For the multi-source localization based on TDOA, because the measured TDOA values from the microphone array can-
not associate with the target sources, the process of source localization will produce association ambiguity, thus affecting the accu-
racy of multi-source localization results. The GCC algorithm is used to estimate TDOA values of microphone array. Then all possi-
ble TDOASs sequences of microphone array are obtained by permutation algorithm, and all possible sound sources can be estimated
based on Chan algorithm. A group of check sub-arrays is constructed by switching the reference microphone in the array, and the
phantom sound sources are filtered out by the relative position relationship between the true sound sources and the array micro-
phones. For all sound source locations screened by different check sub-arrays, redundancy check is carried out again according to
the principle of maximum occurrence frequency, so as to improve the accuracy of the final real sound sources. The simulation and
experiment results show that the proposed method can effectively eliminate the phantom sound sources in multi-sources localization
by using the least number of conventional microphones. The localization accuracy and localization robustness of the proposed meth-

od are higher than that of the comparison method with the same number of array microphones.
Key words: multi-source location; time difference of arrival (TDOA ) jassociation ambiguity ; GCC algorithm ; Chan algorithm
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