200649 &

NI FSPNTS,

g
tol

StA St =0H3 N29& M1S

5% A7 AzglA e

9 ARE ol8d

£49 9453

*5R,

444,

old

A3 stn ARA A

e—mail :

hm8106@hotmail.com skan72@khu.ac.kr, leehs@khu.ac.kr

Sound Localization using Harmonic Structure in Active Perception System
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Abstract

In this paper, we propose a new sound
localization algorithm for an active perception
system. In an active perception system, an
acquired sound is mixed with the sound of
motors. So a sound localization algorithm for an
active perception system requires a robustness
for the noise and a computational efficiency. The
proposed localization algorithm can achieve
robustness and efficiency to use only sub-band
channels that are contained harmonic structure of
the target speech.

L N2

GE ARZ A2l A7 B AAHL A4
3 Agstd A/H7A dolEHE B3] A 219
S 7 A ="g ou@t1][2]. B% AR A~
He e 8748 QA/mdetn 26 te 44
22 o} shz =yl WAl A%ol,

GF Q14 AzEA o) 928 W] 98
A sdaor s BAE £ me eo) W
Foks 2%, §749dol wel gge) AuA 47 @
AE7) wEel ANz he See) 9A Hol
Atk AL3]el0,

¥ ATANE BE A/ AzRelA hgel %
st W) gdel AAE wUsy] S, g &
gel A% FAF Fol, FHE AR G Tzl
ek ALEel aAT AL AE &
A AAE FHss e Addrt

L 93 4 dazs

247

Pitch Estimation

Max. Cand.
Selection

Pitch |
Selection |

Channel
Selection

e BAA AXE FAS ] A8 A= EH
o FxEv Iy 13 A} WA Fig Joow F
Ay A~ EHS Jeksk(smoothing)dle] X7} 2 %
H oAdE dusta, Jested ~HAEHS A 9HQ
HojA o) &}o] ¥ 5}3}o OLF(Overtone
Likelihood Function)& ot A7} & 1 A4
< X7 EA Jbsd FIg 999 A9H A

%2 A48, OLF9] A= vk 2t

(y=LV,)

(Ip_Lv,y if xs[LV.LP]
y y

OLF(x)=
(y=RV,)

Ip_ry, i x€[LP.RV]
y y
olu, LpE AAA] AL oulsty, Lyet Rye
247y A9 93¢ #F/$S0] YA et TS Yehith
ol HAL y&= Fug Aldeld yE 1o dEske
A EY 9 F7)o|t},

Zk "9z SE7E 9AA7ME AAEr] fsky
PLF(Pitch Likelihood Function)& % ¢]gttt. PLF+=
FH I X9 Gl slEst= OLFS] Hao 2 Ao
st Jx9] A%A4F dE X TAE 5] 9

ato] 7k AlE A 88to] ARt



20069 & OH

el M29d HMi1s

0L 2y ABE o8d &4 923

oo —{
oo — |

Right Signal

Pitch
Estimation

Channel
Selection

comte | | compuis
Azimuth

Dela
Pitch Y

Estimation

Channel
Selection

s 2. AdeE 54

oA $% Aol o
FeelA A

.2~
T

L

Fol HArjgro] =
gk Az Aol A

& nejskel w97t

A7
A,
Ak,

o

IV. 5% 37 N9 38 2 29

Eal
Microphone AKG C417 x2
Camera MPC-C10 x1
Motor RC Servo Moter
X2
P4 1.9GHz
15 512MB RAM

2 H7h A28 9 SEslo} AR

FAe] vho]
et o
(EER
A 2sh e,

g

A& Hol7] §13te] FEol gle= o X el X157
(184(a)), =EH7} S2she ol A 2]

correlation AlAtel st HXFAH(1H4(Db)),
daE]Fe] ot A FZ P4l Wk
ark Ad A AL

A AA 49 Aog

Cross—
Ak
293

org 2

el
256

70
50
30

1 4 7 10 13 16 19 22 25 28 31 34 37
(@) F&ol $h= 45 (FA1:-30°, 3442:+30°)

/ /\VI\/J\VIVU VULIY
\m\HHHHHHHH\HHHHH\HH LIl

6 1116 21 26 31 36 41 46 51 56 61 66
(b) =¥ o] 41 4§ cross—correlation

(8}241:-30°, 3FA42:+ 30)

70
50
30

1

70
50
30

— A
NV

! ‘I\

1 6 11 16 21 26 31 36 41 46 51 56 61 66 71
At Gare]F(3FAF1:0°, 3pAF2:+30°, 34243:-30°)
94 AR A A

(c)

<
oo
olr rhu

=2
S

i

(
=

o i 0

o
T
o
o
£
>

e
K

i)

N
o

B

—1)(4 Oﬁ
o
prL
H
A
o,

N

)
o g
S

o
==

r

do,

Ip

o m o> 1 oo
o Mt =

AU

el

Lot

R

Er_?l“
[ 2 of
o 2

+
ot

>
0
kI
Mo <

_H
rr
re
-
X

r U

Y. Aloimonos, I. Weiss, A. Bandyopadhyay,

"Active  vision", International Journal of
Computer Vision, 1987

[2] K. Nakadai, T. Matsui, H.G. Okuno, H. Kitano,
"Active audition system and humanoid exterior
design", Proc. of IEEE International Conference
on Intelligent Robots and Systems,
1453-1461, 2000

[3] K. Nakadai, H.G. Okuno, H. Kitano, "Auditory

Its

Application to Human-Robot Dialog System",

pp.

Fovea Based Speech Separation and

Proc. of 7th International Conference on Spoken
Language Processing, pp. 1817-1820, 2002

248



