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Abstract

This paper investigates Three-dimensional Sound
Source Localization (3D-SSL) for a robot. 3D-
SSL by a robot mainly requires: 1) robustness
against high power noise such as robot’s ego-noise,
2) sufficiently-high resolution for a 3D space, 3)
real-time operation for searching for sound sources
in a 3D space. For these, we propose: 1) multiple
signal classification based on generalized singular
value decomposition (GSVD-MUSIC), 2) transfer
function interpolation based on integration of linear
interpolation in frequency- and time-domain (FT-
DLI), 3) optimal hierarchical sound source local-
ization (OH-SSL). These techniques are integrated
into an SSL system using a robot, and the experi-

menral result showed 3D-SSL in real-time.
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Figure 1: 1D SSL Result with the Variation of Heights
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Figure 3: Hierarchical Structure of OH-SSL
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Table 1: Comparison of computational cost

Condition G(K)

dy | dy || H1I | H2 | H3 | SG | Os
360 | 100 36 | 11 | 9 [11] 8
360 | 1.0 || 360 | 36 | 21 | 17 | 12
360 | 0.1 || 3600 | 120 | 45 | 25 | 16
360 | 0.01 || 36000 | 1200 | 213 | 37 | 26
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