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ABSTRACT: SSL (Sound Source Localization) has been applied to several applications such as man-machine
interface, video conference system, smart car and so on. But in the process of sound source localization, angle
estimation error is occurred mainly due to the non-linear characteristics of the sine inverse function. So an approach
was proposed to decrease the effect of this non-linear characteristics, which divides the microphone’s covering
space into narrow regions. In this paper, we proposed an optimal space dividing way according to the pattern of
microphone array. In addition, sound source’s 2-dimensional position is estimated in order to evaluate the
performance of this dividing method. In the experiment, GCC-PHAT (Generalized Cross Correlation PHAse
Transform) method that is known to be robust with noisy environments is adopted and triangular pattern of 3
microphones and rectangular pattern of 4 microphones are tested with 100 speech data respectively. The experimental
results show that triangular pattern can’t estimate the correct position due to the lower space area resolution, but
performance of rectangular pattern is dramatically improved with correct estimation rate of 67 %.
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Fig. 1. Angle estimation method using the microphonet
(mic1) and microphone2 (mic2). Distance between
microphones is 2r. d is the delayed distance and ¢
is the sound source angle.
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Fig. 10. Space area method 1 using 4 microphones
(mic1, mic2, mic3 and mic4) consists of 4 sections
(mic12, mic23, mic34 and mic41).
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Fig. 13. Example of sound source estimation error
due to the big size of sound source. Final estimated

position is occurred at the opposite side with respect
to the real source position.

% H ‘:”HE % o}~ Xl°ﬂ
1t20 %S 9A] =30
‘—| lj '1':‘—6‘}' E”O]

o
A5
459] S48 ARA AA

F—Eﬁﬁolﬁ A T =

oo e
10

1_,
L
u
i
N
S
i
>
1=
i
>
oo
e
o
0 OH
™
0%
=2
=

2 M
i)
el
lﬂl
I
o
o ol -
1= r_ﬁ
14
r* tlo
OE r-(o
o o
I
o @
=l o
]
o om
o
2 ooy ozl
L o = :—rt; o, A
O R K Ho

N
-

A 27 0.5 S| EARIh &t nho] A7}
1A Aol £A43HA] hobA] A7) @24 9l
E9 LA 02 S4ES] W, 950 FEo
2 QI3 A8} R 59, vl A Fues
o QR A1E0] W Fol gt 2.x17} 47]7]
& Fh},

Fig. 14+= Fig.102} Fig.11-2 ©]-8-3} % 7t

o
filo

Bl

o

3 B89 GO RTY 365

8 |1
micl e mic?
/ p
6 3
mic ic3
5|4

Fig. 14. Space area way with 8 sections.

Table 1. The experiment result.

Spcace number 1 5

Space distribution rate (%) 88 12

Table 2. Area 5 coordinate distribution.
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Table 3. Area 1 distribution.
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