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A survey of sound source localization for robot audition

LI Xiaofei', LIU Hong'*
(1. Key Laboratory of Integrated Microsystems, Shenzhen Graduate School of Peking University, Shenzhen 518055, China; 2. Key La—
boratory of Machine Perception ( Ministry of Education) , Peking University, Beijing 100871, China)

Abstract: The technology of sound source localization can localize the direction and position of a sound source rela—
tive to a robot. Sound source localization system for robot audition can greatly improve the ability of a robot to inter—
act with external conditions. The summary and analysis of sound source localization for robot audition can signifi—
cantly promote the development of intelligent robots. In this work, first, the characteristics of sound source localiza—
tion for robot audition were summarized. The key technologies were summarized, including the time delay of arri-—
val, steered beamforming, high resolution spectral estimation, binaural, active audition, and audio-visual. Then,
the models of a microphone array were classified, and the performances of seven typical systems based on a 3-D mi-
crophone array, 2-D microphone array, and binaural were compared. Finally, the applications of a sound source
localization system of robot audition were summarized. Several issues that sound source localization systems face as
well as development trends were analyzed.
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Fig.8 Sparse microphone array
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Fig.9 Artificial pinnae
2006 4F- Hornsteind 25 ) N T H-BE A T3Sk A
BBIESE A Y N TSR A 10 R i i
ITD.IID 1345 ( spectral notches) 5g {3 75 Y5 19 4l [1]
I F LA 1) Sk 8 4 1] 7 .

10 NI LERFIEER
Fig. 10 Artificial head and pinnae
2006 4 Keyrouz 55 A T3k A1 T XUH-[m] i
SYBIRIAE B 2 AP IR Bl £ AR 2 — b i)
IE IR EAEON T00 8 2 s HARBEA R
AR 5 1A IRENES 2 A0 B A5 5 7wl
WA e, 55 2 AN IRBIES 1 Ao B A5 A i 1
N ey W PSRRI 22w JRUES) B 17 P 56 A2 -
¢, = hywy, + hpwy =0, (1)
¢y = hywy + hypwy = 0. (2)
R w SR AR e . A =0 1) L (2) AT LS
SR 2 AP ) 9 HRTFs , §F— 25 AT LUSE £ 75 I8
RN EEHIE PR UIPER
2008 4F Rodemann 457 HI {5 A\ -85 F1 3 58 X
AT IRAG 3D J7 [ s i L E RIRLAR A 11
FE7R. TEFEE ITDIID 1 spectral cue Fij 4E 47 S H-
5T AR T M. O T BR AR RS R X A

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved.

TERFERRZ R, F 26 A B RG22 25 3R PR g e
S(k) =lg(s.(k)) —lg(s(k)). 2010 4EAATHESCHR
(54 ] FIBe5 75 R 35 32 S TTD R TID 5 A3 75 Y5
DY

(a) T AN HEIE

11 {FAEEMEA
Fig. 11 Humanoid pinnae and robot
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Fig. 12 Optimal position of two ears
2.5 H|FES
Saxena 25| FH 522 50 XA T HL B 5L TALER 2
B3Ry X AL i i R N i Vb B ) )
ek R BN ], B T 7R ] SRASE R 3 75 I 78 1 22 v
WAES Y, Ay ) ] U R 3) i, (0 3)
A LA T T 1) SRR A, L 1S © B 28 4K il
[ F KA 6
9=arg6rnaxP(Yf,Y§,-“,Y2T| ) . (3)
2.6 EFFGE
SCik [58 148 Hh LR A 1 SRR R 1 1 1%t T 3
(4, AT LIE i LA N RS sl R e 2 M0 42 i 2R
AP RYIRNEREE. % SCEE T SIG B HL a8 Ak

http://www.cnki.net



513

ZEE K A HLE AT 58 P R E LT T £k <15

TR BN T BTG R G, ) Sk B AT LA
WS XU A2 5 KU BT Y57 1) DA SRS 5 47 2 Ao
PERE. PLEs NS IB AL S ik % 5 e L%
IR BR 23 R N AR S 1 T B 22 v UG, Jir LA
SR EZ R P R 67 PR RE L DRI A 38 N 9 % 75 9 HH
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Fig. 13 Dynamic microphone array
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