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Study of full range of sound source localization using time-delay value based

on four microphones array
WANG Zheng, LIU Jun, YAN Kejun, GAO Heming
(School of Mechanical and Precision Instrument Engineering, Xi’an University of Technology, Xi’an 710048, China)
Abstract: As the traditional time-delay estimation algorithm based on generalized cross correla-
tion is sensitive to the noise, the parameter p is introduced to reduce the proportion of the inter-
ference signal in the cross-power spectrum, with the peak search interval of the cross-correlation
function limited to improve the performance of time-delay estimation in the low SNR. The differ-
ent microphones are selected as the reference through considering the relationships of advance and
delay in time between signals. The calculation method of the azimuth angle is further improved to
realize the location of sound sources in full azimuth. A sound source localization system based on
the LabVIEW is built to verify the validity of the algorithm. The result show that the improved
algorithm has a better anti-noise performance and that the estimated deviation of azimuth angle is
controlled within 5 degrees, and overall this test of sound source localization achieves a better
effect.
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Fig. 1 Cylindrical wave model for sound propagation
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Fig. 2 Geometrical relationship of acoustic-path
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Fig.3 Method for judging time delay value
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Fig. 4 Four microphones planar cross array
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Fig.5 Sketch map of expanding the range of azimuth
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Tab.1 Improvement of azimuth angle estimation

N i 5% Mk
S
1 [0°,45%] + + + M, +0°
2 [45°,90°] - + + M, +90°
3 [90°,135°] - - + M, +90°
4 [135°,180°] — — — M, +180°
5 [180°,225°] — — — M, +180°
6 [225°,270%] + — - M, +270°
7 (270°,315°] + + — M, +270°
8 [315°,360°] + + + M, +360°
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Tab. 2 Comparison of two algorithms under different SNRs
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Fig. 6 Test of two algorithms under different SNRs
3.2 &FMAREEMIR

o B8 Uk A 4 7 A5 A 3 RPN P R 4 E B
AICEET LabVIEW F G & T — &5 B E LR
4¢3 Xt A IR T AL A AT I

DA 52 36 38 N R AT, 2 BT P A A e XL
B R N BEGE . I R Ge 4 A 22 e KU AL
(35 50 1 T RSV, 45 22 50 KU B 37 rp 0 110 B
Y929 0. 25 m, 7 B 9 HCE AR 3 18] rh o 07 L B R
M 70 em. BE M IE AL IH R B S 0 A
0. 75, KFE3 44 100 Hz,

1 7 I ORF A0 7y DA 45, J7 62 R A B 157, g3 3l
FEFE B S R0 1 m 1.5 m2 m () 3 A& i
At A A PR B IR 10 L SR F 720 4
B o g 9l Xk A 7 UL I AT A 5 L AR SR IRCE-1
(B I 5 B B AT OB TR 22

3 Mt S5 56 K08 TR, 7 A5 A A T e R D 2 (B
8. 2%, 4 R F o3 T3 o A0 A T i 22 (% ) 7 5 LA L L
T B Y E RLRICR



468 P 2 H TR R (2017) 45 33 #5404 )

J5 B A B Ak i 22 /N5 7 R S A2 e XL B
WAL R IER S S & 7 AT IR A Y, R R
5 22 S0 AR BB L 7 5 AR B A B 22 R .
B A PIAS « — 2 il B 2 A 1, A A4 A
HROHRFE L 23 R s TR Y P R B S B i, T
R AT S R Y ek v D8 T B A A R 22 2 . A

ARG S
25
= —=—1.5m
@ 15 —+—2.0m
A
X
5
0
0 50 100 150 200 250 300 350
Jiffa/ ()

L7 J70n A Al e 22 8 il 4R
Fig. 7 Deviation curves of azimuth angle estimate results
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