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Abstract: The paper mainly researches how to improve sound source localization effects in indoor
environments with complex noise and serious reverberation. Firstly, the signal model of the indoor
microphone array is analyzed and a suitable array topology is established. Secondly, a lot of
parameters of the filter in the cepstral domain are determined optimally by simulation. Then, the
generalized cross-power spectrum phase is proposed to make the peak value more obvious. In
addition, many weight functions are simulated and compared in Matlab to further improve the
accuracy of sound source localization. Finally, the proposed algorithm is verified. The result
shows that the localization success rate is up to 80% when the angle error and distance error of the
improved algorithm are +10°and +15 cm, respectively.
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(30°,1.30m)  (9.5°,1.01 m) (15.2°,1.12 m)
(45°,1.45m)  (30.5°,1.30m) (36.1°,1.37m)
(60°,1.7m)  (46.2°,1.56m) (51.5°,1. 84m)
(90°,2.3m)  (101.6°,2.12m)  (96.4°,2.20 m)
(120°,2.5m) (107.3°,2.38m)  (113.5°,2.41 m)
(135°,2.1m) (148.8°,2.27m)  (143.7°,2.21 m)
(165°,1.5m) (142.2°,1.82m)  (154.6°,1.71 m)
6 %4 iR

ARG T % P 22 P91 (3148 15 5 40
AR A U0 et — P DA 0 I
SEHET T O WA SO 07 (RS £



KA

AT LBy REmiake F R AHER

1079

TEREASIE. BEM TR BE TR ZE N + 10°, R
RIEN 15 em, WISCHEJR 1955k D) AR AE 1K 2
80% , WAk e T A HE R A I Z .

SE

[1] Huang Y T, Benesty J, Elko G W, et al. Real-time passive
source localization: a practical linear-correction least-square
approach [ J ]. IEEE Transactions on Speech and Audio
Processing ,2001,9(8) :943 —956.

[2] Widrow B,Luo F L. Microphone arrays for hearing aids: an
overview [ J |. Speeeh Communication, 2003, 39 (1/2) .
139 - 146.

[3] Wang Q H,Ivanov T, Aarabi P. Acoustic robot navigation
using distributed microphone arrays| J]. Information Fusion,
2004,5(2) : 131 - 140.

[4] Flanagan J L. Beam width and usable bandwidth of delay-
steered microphone arrays[ J |. Bell Labs Technical Journal
1985(4) :983 —985.

[5] Flanagan J L,Berkley D A, Elko G W, et al. Autodirective
microphone systems|[ J . Acta Acustica united with Acustica,
1991,73(2) :58 -71.

(6]

(7]

(8]

(9]

[10]

[11]

Silverman H F. Some analysis of microphone arrays for
speech data acquisition[ J]. IEEE Transactions on Acoustics
Speech & Signal Processing ,2003,35(12) ;1699 —1712.
Silverman H F, Kirtman S E. A two-stage algorithm for
determining talker location from linear microphone array data
[J]. Computer Speech & Language ,1992,6(2) :129 —152.
Arslan G, Sakarya F A. A unified neural-network-based
speaker localization technique [ J]. IEEE Transactions on
Neural Networks,2000,11(4) :997 —1002.

Chen J D, Benesty J,Huang Y T. Performance of GCC- and
AMDF-based time-delay estimation in practical reverberant
environments [ J ]. EURASIP Journal on Applied Signal
Processing ,2005 (1) :25 -36.

Bian X H,Rehg J M, Abowd G D. Sound source localization
in domestic environment[ R ]. Atlanta; GVU Center, Georgia
Institute of Technology,2004:19 —36.

kAL SC K. FET TDE $OR M7 I8 5E (L B IERFFE[T].
ARACKF 2R BARFRFARR) ,2014,35(3) 2333 -336.
(Zhang Chuan-yi, Mi Chang-wei. Research on sound source
localization system based on time delay estimation [ J ].
Journal of Northeastern University ( Natural Science) ,2014,
35(3):333 -336.)

Y S0S0S0LS0L 00000 0000000000000 000000000000 0000000000

(EH% 1068 )
4 4 e

1) BTG AT 2540 ROL LU 2 B AL AR
G n] Xt B AR S AT A A

2) AR 23 Bt Ty S SR Y [R] IR
T AR AR R .

3) LIEERA R, 5 T2 E L

4) ARG G FIR, RGAsE v, A

LSS HOG A B TR B 3 SRR E
v)ﬁiizjz.

Sk

[1] Mihailov SJ. Fiber Bragg grating
environments| J ] . Sensors,2012,12(2) ;1898 - 1918.

[2] Kesavan K,Sundaram B A, Ahmed A K F, et al. Performance
assessment of indigenously developed FBG strain sensors

sensors for harsh

under short-term and long-term loadings[ J |. Sadhana 2015 ,
40(2) ;577 =590.

[3] Panopoulou A, Loutas T, Roulias D, et al. Dynamic fiber
Bragg gratings based health monitoring system of composite
aerospace structures [ J]. Acta Astronautica,2011,69(7/8) :
445 —457.

(4]

[5]

(6]

(7]

(8]

[9]

[10]

Lydon M, Taylor S E, Robinson D, et al. Development of a
bridge weigh-in-motion sensor: performance comparison
using fiber optic and electric resistance strain sensor systems
[J]. IEEE Sensors Journal ,2014 14 (12) :4284 —4296.
Qiao X, Shao Z,Bao W et al. Fiber Bragg grating sensors for
the oil industry[J]. Sensors,2017,17(3) ;429 —438.
Hussaini S K K, Indraratna B, Vinod J S. Application of
optical-fiber Bragg grating sensors in monitoring the rail track
deformations [ J ]. Geotechnical Testing Journal, 2015, 38
(4):387 -396.

Kuang K S C,Quek S T,Tan C Y, et al. Plastic optical fiber
sensors for measurement of large strain in geotextile materials
[J]. Advanced Materials Research, 2008, 47/48/49/50 .
1233 - 1236.

Zhao Y,Chen K, Yang J. Novel target type flowmeter based
on a differential fiber Bragg grating sensor [ J ].
Measurement 2005 ,38(3) :230 —235.

Zhao Y, Meng Q, Chen K. Novel current measurement
method based on fiber Bragg grating sensor technology[J].
Sensors and Actuators A ; Physical ,2006,126(1) ;112 —116.
AT KR I, A A SBLF EME Bragg P Y
MR AR L [ T]. BRDUH TR % 2% 4, 2007,29 (12) ;
116 - 118.

(Wu Fu-gang, Zhang Qing-shan, Jiang De-sheng, et al.
Method of Gaussian curve fitting for measuring fiber Bragg
wavelength[ J]. Journal of Wuhan University of Technology,

2007,29(12) :116 - 118. )



