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A Study on Sound Source Localization of Survivors for the Robot
Searching Victims in a Narrow Space
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In this study, we proposed microphone array and algorithm for sound source localization based on GCC-PHAT for the
robot searching victims in a narrow space. Through frequency domain analysis, we designed filter to make algorithm
react only to the sound with a human voice frequency. Additionally, calibration algorithm was integrated to solve the
problem of the update cycle of result value becoming very short when passing through the filter, presenting difficulty in
checking the value. Results obtained through experiments verified the performance of the proposed microphone array

and sound source localization algorithm.
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Fig. 1 Microphone array in snake robot
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Fig. 3 GCC-PHAT block diagram
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Table 1 Expressible angles by distance between microphones

L [m]
0.03 0.05 0.1 0.15
n 0[] n 01 n 01 n 0[]
5 0 7 0 14 0 21 0
4 17 6 31 13 22 20 17
3 44 5 44 12 31 19 25
2 61 4 55 11 38 18 31

0 90 0 90 0 90 0 90

2 118 -4 125 -11 142 -18 149
-3 135 -5 136 -12 149 -19 155
-4 162 -6 149 -13 158 -20 162
-5 180 -7 180 -14 180 -21 180

Table 2 Mean error by distance between microphones

L [m]
0.03 0.05 0.1 0.15
Mean error [°] 3.35 4.71 0.49 1.72
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Fig. 10 Results of Filtered GCC-PHAT with various sound source
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