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Sound Source Localization and Separation for Emotional Robot

Kyoung-Hwan Kim", Yeon Hoon Kim", Yoon Keun Kwak”

ABSTRACT

These days, the researches related with the emotional robots are actively investigated and in progress. And human
language, expression, action etc. are merged in the emotional robot to understand the human emotion. However, there
are so many sound sources and background noise around the robot, that the robots should be able to separate the mixture
of these sound sources into the original sound sources, moreover to understand the meaning of voice of a specific person.
Also they should be able to turn or move to the direction of a specific person to observe his expression or action
effectively. Until now, the researches on the localization and separation of sound sources have been so theoretical and
computative that real-time processing is hardly possible. In this reason for the practical emotional robot, fast
computation should be realized by using simple principle. In this paper the methods for detecting the direction of sound
sources by using the phase difference between peaks on spectrums, and the separating the sound sources by using
fundamental frequency and its overtones of human voice, are proposed. Also by using these methods, it is shown that the
effective and real-time localization and separation of sound sources in living room are possible.
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71349y 4, = phase-difference from a sound source to 2
microphones with plane-wave assumption
0= direction of sound a source J» = frequency of a peak on spectrum
I =length from a sound source to a microphone A= wave length of sound
d = distance between 2 microphones v = wave speed of sound

4, = path-difference from a sound source to 2
microphones with plane-wave assumption

4, = path-difference from a sound source to 2 1. &
microphones with round-wave assumption
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Table 1 Range of folding frequency of 2 sound sources

Range of folding frequency of]
sound source 2 (Hz)

Frequency of sound
source 1 (Hz)

200 188~212
400 388~412
600 588~612
800 785~813
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