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Speaker-direction Detection under Mechanical
Noises using SAFIA Sound Segregation Method

Keisuke Kawano', Tomoki Haruki’ and Takeshi Kawabata'

Reduction of motor and mechanical noises is an important issue for robot audition. Such
direct noises are often larger than human voices and fatally disturb the speaker-direction
detection. SAFIA is kno wn as a powerful method to seg regate sp eech s treams from
noisy sounds. This paper adopts the SAFIA to speaker-direction detection fields. Three
microphones, located at robot shoulders and a chest, make a triangle. The inter-channel
phase differences among these three channels indicate the speaker direction. Experiments
show that the SAFIA method reduces 85% of direction-detection errors for S/N -9dB.

1. £Z2HE

(3]

SAFIA[6]

[1][2]

Vol.2010-SLP-82 No.3
2010/7/23

SAFIA

School of Science and Technology, Kwansei Gakuin University

(© 2010 Information Processing Society of Japan



Vol.2010-SLP-82 No.3

2010/7/23
IPSJ SIG Technical Report
2.2 SAFIA
SAFIA
sound source Segregati on based on e stimating incide nt Angle of e ach Freq uency
component of I nput signals Acquired by multiple microphones [6] SAFIA
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4. RBERLER

1 S/N
o 48dB -2.0dB -5.0dB -7.1dB -9.1dB 6
6
SsS SAFIA 3
oo 100%
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2 SAFIA
1
snEk
g co 48d8 | -2.0dB | -5.0dB | -7.1dB | -9.1dB
BEE
3L, 99.8% | 74.3% | 35.3% | 21.2% | 14.6% 13.8%
S 745% | 345% | 23.0% | 12.8% 12.7%
SAFIA | 100% 99.8% | 995% | 98.1% | 93.1% 87.1%
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2 SAFIA
ouT o] 30° 60" 90" 120° 150° 180° 210° 240° 270° 300° 330°
IN
o 48 0 0 1 0 0 0 1 0 0 0 0
30 1 48 0 0 0 0 0 0 0 1 0 0
60 0 1 48 0 0 1 0 0 0 0 0 0
90 0 1 0 49 0 0 0 0 0 0 0 0
120° 2 0 5 0 32 1 3 3 1 2 0 1
150" 4 0 2 0 0 38 0 1 1 0 4 0
180" 2 2 1 1 0 0 39 0 2 3 0 0
210° 2 1 2 0 0 1 1 42 0 0 1 0
240° 8 1 0 0 1 2 1 0 32 0 5 0
270 0 0 0 1 0 0 0 0 0 49 0 0
3000 0 0 0 0 0 0 0 0 0 0 50 0
330 0 0 1 0 0 0 1 0 0 0 0 48
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