Journal of Institute of Control, Robotics and Systems Vol. 16, No. 5, May 2010 415

3EEZ AMAE Gee g9 o

=2
=
22l 9%l 23

Spatially Mapped GCC Function Analysis for Multiple Source
and Source Localization Method
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Abstract: A variety of methods for sound source localization have been developed and applied to several applications such as noise
detection system, surveillance system, teleconference system, robot auditory system and so on. In the previous work, we proposed
the sound source localization using the spatially mapped GCC functions based on TDOA for robot auditory system. Performance of
the proposed one for the noise effect and estimation resolution was verified with the real environmental experiment under the single
source assumption. However, since multi-talker case is general in human-robot interaction, multiple source localization approaches
are necessary. In this paper, the proposed localization method under the single source assumption is modified to be suitable for
multiple source localization. When there are two sources which are correlated, the spatially mapped GCC function for localization
has three peaks at the real source locations and imaginary source location. However if two sources are uncorrelated, that has only two
peaks at the real source positions. Using these characteristics, we modify the proposed localization method for the multiple source
cases. Experiments with human speeches in the real environment are carried out to evaluate the performance of the proposed method
for multiple source localization. In the experiments, mean value of estimation error is about 1.4° and percentage of multiple source
localization is about 62% on average.

Keywords: multiple source localization, TDOA (Time Delay of Arrival), GCC (Generalized Cross Correlation)
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the spatially mapped GCC function as SPR variation
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Fig. 1. The spatially mapped GCC function as SPR variation when
two source signals are correlated.
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Fig. 3. Experimental condition; Speaker L: +10°, Speaker R: -60°,
Robot platform (in the dotted line box).
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estimation result of multiple source localization
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Fig. 5. Experimental result for multiple source localization (gray box
- non-speech period).
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Table 1. Experimental results.

trials 1 2 3 4 5 avg.
MEE(") 1.4 1.3 1.2 1.5 1.5 1.4°
MSL(%) | 71 75 71 38 53 62%
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