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A study on the effect of leading sound and following sound

on sound localization
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ABSTRACT

In this paper, the effects of the leading and the following sounds with single frequency on sound localization are
investigated. The sounds with different levels and ISIs(nter Stimuli Intervals) were used. The width of test sound is
2ms, and those of the leading and the following sounds are 10ms. 1 kHz of the test sound is utilized. The arrival time
difference in the subject’s ears is set to be 0.5ms.  The four kinds of level differences used for one ISI are 0, -10,
-15, and -20dB interval. The leading sound is found to have more effect on sound localization than the following sound
is. The effect of the leading sound is also found to be dependent on the value of ISI. When the value of the ISI is
small, different effects affecting the sound localization are observed.

Keywords : Sound Localization, Inter Stimuli Interval(SD, Following Sound, Leading Sound, Interaural Time Difference(TD),
Masking Effect, Level Difference
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Fig. 1. Time of test sound(Experimentation 1)
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Table 1. Pattern of test sound(Experimentation 1)

ITD(ms) 0.5
ISI(ms) 3, 5, 10, 30
22 2H(dB) 0, -10, -15, -20
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Fig. 2. Time of test sound(Experimentation 2)
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Table 2. Pattern of test sound(Experimentation 2)

ITD(ms) 0.5
ISI(ms) 3, 5, 10, 30
o & xHdB) 0, -10, -15, -20
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. Fig. 5. Average result(Experimentation 1)
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Fig. 6. Average result(Experimentation 2)

[o]
- R 4
o -
o
o
do
2

ol M QIzte] A7 549 3
X s FgFo] o o},

FEEo gdahg SF il ek 497

W3S shertel diste] 1kHz AQIE o &

o I

>
fo > o & do o rfr

nrlm oo o ok

101]/11‘— Zy S A gA) 1S9 grol ZAl "ol wel
o] A Q}Agw ISIe] Apolef ofgt A &< w3}
2 0},,,':1:} T, H3EC] 5% Mo @2 A< -15dB
Yol At o] AL FHFo| &2, & AFlA
o] W ol glojA = ISIe] ghol 1vA o &3}
e &

Axe 248 1% 7‘01 ISI«I 7101 A ol wet

o orfr o
m

o o

)\C]—o

o fo

(o}
rir -{>

N
52
s
LY
:

o

%

lo mu oo
W
A
i
A,
v
I
B

( L
>
o
[\
L
N,
(o3
2
Ir
)
@

it
o
3
IS

2
1o
2
e}
N
i |
)
—
1o
o
I
oo
o
o
o

o oxl

P 2
do iz o L4z
W El
g ok
rE o
LV
O

o
2
o 2
o
oo
e
E
i
et
do
2
%0,
2
>
I-
oo o2t
o

to dlo
2.

2
o
h
_?L
£
@
o
=
g3
oL S oo [1 ¥

i}
b
ox
o
f
2
i
N,

do rx

o 1o
of
o
rlo
%)
Lo
Y oR

02 o
o mo

oo S b
£ in

>
o -

T AR W FELo ZAo) oate] 7+ B
9o sloide] HEEo] 75% He
2 ol wal, el grol A He ATA B}
absh g w3} Yojutoy.

fo
E
o
rlr
%)
o

1
X
Eal

[1] Michael D.Good, Robert H.Gillkey, “Sound
localization in noise : The effect of  signal-to-noise
ratio,” J.Acoust.Soc.Am 99(2), pp. 1108-1116. 1996.

[2] Elizabeth M. Wenzel, Marianne Arruda and Doris J.
Kistle, Frederic L. Wightman, “Localization using

nonindividualized head-related transfer functions” ,
J.Acoust.Soc.Am. 94(1), July, 1993.

[31 H. Nakashima, T. Usagawa, “‘Frequency domain
binaural model based on interaural phase and levrl
difference,” Acoustical Science & Technology Vol. 24,
No. 4, pp. 172-178, 2003.

[5] Y. Chisaki, S. Kawano, K. Nagata, K.Mastuo,“Azimuthal
and elevation location of two sound sources using
interaural phase and level difference,” Acoustical
Science & Technology, Vol. 29, No. 2, pp. 139-148,
2008.

[6] Frederic L.Wightman, Doris J.Kistler, “The dominant
role of low-frequency interaural time differences in
sound localization” , J.Acoust.Soc.Am. 91(3), March,
1992.

[71 AFY, olAE, “WASol SAAH PA= I
2013stAISaths] =&EF, d=idaxe] A 2=HHE,
pp. 8-10, 2013.

[8] H.Fastle, “Temporal Masking Effects : Ill. Pure Tone
Masker,” ACUSTICA, Vol.43, pp 282-294. 1979.

| B (Chai-bong Lee)

I 7 5
3 Folthsta AAFIHFIIA
QYR SR A7) 2 5 AF
(FpaEAD
| 1992 QR FEojst 217] L FA AF
(FSPapAp

19939 ~ E4 SAstE AA
o Al

B ROL |






