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Comparison of Human Responses to Transportation Noise in Monaural
and Binaural Hearing, Part II: Annoyance

AAR YR

L F A g

A Do) A - A A

Jaehwan Kim, Chang Woo Lim, Jiyvoung Hong, Wontae Jeong, Soogab.Lee

(2004 7€ 199 H=# ¢

Key Words : Monaural{ &
) Annoyance(A 74

+9]), Dummy Head(H "3 &
N, 397, BHA(T

and Wansup Cheung

2004 119 229 HAMER)

Binaural(F°]2]), Hearing Screening(¥ ¥ 233

),
=2 FFd B4 98

ABSTRACT

This paper continues companion paper, part I: measurement and analysis. As shown in companion

paper, information and energy in monaural signal is quite different from that of binaural signal. In

this paper, difference between monaural and binaural signal of transportation noise are investigated in

subjective response test. We executed hearing screening test before giving a subject response test and
excluded subjects who had physical hearing loss. An annoyance response test was conducted using

headphone to avoid cross-talk effect in binaural testing. Percentage of highly annoyed under binaural

signal reproduction is higher than percentage of highly annoyed under monaural signal reproduction.

Result implies binaural reproduction technique is proper for a study of human response to short-term

noise exposure in a headphone simulated-environment.
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Table 1 Properties of anechoic chamber
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Size 4100 x 4100 x 3200 mm
Test section 3200 x 3200 x 2100 mm
Cutoff frequency 200 Hz
Absorb material Urethane foam
Background noise 19~23 dB(A)

Purpose

Far field noise measurement




2GS Brgsh uoly

A7 vl AT

1z A9 AA AR (air conduction audiometry)E ©]
St W Py FEAS ol &g A
AAA A (sound field audiometry)® FE317
9Tk

M

o] ArelMz= =A%

g AP A FAXFTAS ¢ ¥ A=
s —’F—i}ﬂé- AHERE 71 AEPA RS 0%
& 39 screening ¥F AM""E Aed 3y

screening® o143ttt
g Zzl*}”i]‘:— o -7194 Hx 7HHHAE FHY
A

7 z}e] 51_’1\_ 7};‘ Q‘Qeﬂé(
sound pressure level)- & &A33E FHZ 23 A
Hx 7 YU Eg 2 w7 43 (background
noise) ol <3 A = maskmg)%‘:}. wEha] B
A ol JaFe Hasgsr] A TP
A ¥ screening AL FHHUG Fig 13
Table 12 A%l o848 74 WRESH AdS

e Aol

3.1 A3 Screening®x| +4

Fig. 2¥ A9 screeningg 93 A4 FALE
e ZAolm, A screeningl AHEE & AFE
Matlabg AHS-3te} Q3 Fapgol didt ¢o&
E3t B&KY Type 4100 EEHATSE AM&-38)
715 Fu49 1 kHz, 94dBol #2o) w3 BA
AAE 3 A screening 48E FH3At

=

o & r2 o T

3.2 83 Screening By

%74 ANE AHES A screening 57 ¥ Hr}
e ogat ot

(1) =& 2] TR dolm $455

Headphone
(HD-25)

Hearing
screening

! r
~—o-—o1 o Sound Card Power Amp |
— . | DGIegPaD) (14D C32CBee )

jRsowmn 2

Portable PLLSE
(Tye 32€07)

Head and Torso

e Simutator 4100

Fig.2 Schematic diagram for hearing screening
test

(2) AR 1kHE ATele 2FAeYE
AN F A 1k AR AF RSN o
ki

1 kHzol M 2 7ARE A7 10dB o) Aol &

iol“ﬂ AArE AAEAY g @A H7h g

2 H¥9 A#}E screeningA71W, 10dBolste] at
ol& YeRH W2 A5 AMggich

(3) Z+ FHFo g AFe9  AEATHon-

time) & 1~222 32, 5Y A5 33 EHED
A9 AF7H (off-time) & 3% o)A} EFFAHL
2 3

(4) 3PFH(E2 2dEy #Hdiy gd F5&
%A 7 £4)& 01%0}04 A9 A= EHFT

(5) 7+ Fako] dis) 3319 A5 F 23] o
58 7 Jde AFEFE EAA ﬁ*lfﬂ‘:}.

6) % o] &3ty HHxte] A

3.2 HXe 2t ojMF{F HH

A screening B7F Az Mo wal doj A
#E [SO 6189:1983, ISO 389-7:1996 % ISO
7029:2000"V el A AT Y N1F M AR U
(reference hearing threshold sound pressure level)<
T3 o]F o]&&t] I A]@Aol T3l screening =
5tk Table 28 Adx) Adld e 75 713
oz HiE Yepd Ao 3] APt 7k &gl o
gAY 7HY 94 8 o)k 5§ o e
ettt

& &84, A —i(physiological) 87 Aed 93
o A4 E skl $HE 5L Jdh & &g
olgh= E2|& A (does)F ololl i ¢lzke) A
HReE ST 2 AL 93 AT E FHrkss A
ojt}, o] F ElM e A9 B4 &g FHE T &
T EEHOE od) A7tdA Yehhes F34 w2 s
AZAo s HAFFoTH AUE = 29 749 ¥
7}31—1?1 H) 27} 7}“E§ = #gol a7d 280

o A3 vre2 ksl o]-‘— 37} |



AR -G -TAG- ALl -2 SA

——

.‘._,

3 Ael &8 83499 (psychophysical  methods) &1 4.1 AMERR| 2A

AHEE T 9lon, o] AFdME A& AsE iy T AY FAE AEES F6A AdEE & &
ZoAN £9& FAANA ST ol tid & g Azke] BHAAHNE F3] YA Z}ME%
A =& AF8 7hel 28 (category) & 1839 & =HE TEAS BEZo 3HE P9 BE
R e e 3} Zotof st} wEtM & AA Al AA #AH

FYP3idch durxog 7t e relde 27
A7 A d BEX 271 BE gAY £07 FA

o)
o
(categorical scale)E &3l A+ &
Q
)

A Zo, 27 59 2SR5 U@ 9

o) Qolor ek TR Thed Ugsl AR 3

3= A9 = (ordinal scale) 7F AFE-Eo, o] AR

A= Table 3904 BE= A
22)olA 10(H-$

"37%‘)77}1]9] 11719 Aﬂ]g%

A3k 7o) 0(AE ATIAA Table 3 igggg;nizstscale used In annoyance
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st
Table 2 Reference hearing threshold SPL (dB)"#
Frequeny (Hz)
Ages | Sex | Q MosTo T 500 | 1K ] 15K | 2K | 3K | 4K | 6K | 8K
09 | 38 20 75 15 05 2 35 4 6 45
Male | 05 | 45 27 135 75 75 9 115 12 16 155
90~99 01 | 54 36 215 155 165 18 21.5 23 28 295
09 | 38 21 75 15 05 2 45 4 7 45
Female| 05 | 45 27 135 75 75 9 115 12 16 155
01 ] 54 35 215 15.5 16.5 18 20.5 22 28 295
09 | 38 20 7.5 15 15 2 45 5 8 6.5
Male | 05 | 45 27 145 85 85 10 135 14 19 185
30~39 0.1 59 36 225 16.5 175 20 245 26 32 345
09 | 38 21 75 15 15 3 45 5 8 55
Female| 05 | 45 27 145 8.5 8.5 10 125 13 18 175
01 | 54 36 22.5 16.5 175 19 225 24 28 325
09 | 38 21 85 25 25 3 6.5 8 11 105
Male | 05 | 47 29 155 95 105 12 175 20 25 26.5
40~49 01 | 57 38 245 18.5 205 24 305 35 42 455
09 | 39 22 85 25 25 4 6.5 6 10 8.5
Female| 05 | 47 29 155 95 95 12 155 16 22 22.5
01 | 56 37 245 185 195 22 26.5 29 37 405
09 | 39 22 95 35 35 3 95 12 16 16.5
Male | 05 | 48 30 175 115 135 16 235 28 34 385
50~50 01 | 59 40 22.5 215 245 30 40.5 43 57 64.5
09 | 40 22 95 35 35 6 8.5 9 14 185
Female| 05 | 48 30 175 115 125 15 195 21 28 305
01 | 58 40 275 215 245 27 325 36 47 535
09 | 41 23 105 55 55 8 145 19 24 255
Male | 05 | 50 32 195 145 175 21 315 40 48 545
60~69 01 | 63 44 315 26.5 315 38 535 67 78 90.5
09 | 41 24 105 55 55. 8 8.5 9 14 185
Female| 05 | 48 30 175 115 125 20 245 28 37 425
01 | 62 43 315 26.5 295 34 415 47 61 70.5

Q : Fractile of normal population
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Table 4 Subjects status in annoyance response

test
Ages Sex Male Female
20~29 232 124
30~39 50 35
40~49 4 23
50~ 59 43
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Fig.3 Schematic diagram for annoyance response
test
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Table 5 Regression equations (monaural)

Noise source Regression equation R?
Civil aircraft % HA =155 .867 —~ 6.133 Leq (A) + 0.060 [Leq (A)]° 0.971
Military aircraft | % HA = 288 .046 + 4.307 Leq (A) — 0.098 [ Leq (A)]* + 0.00075[ Leq (A)]°® 0.996
Road traffic % HA =141 .918 —5.744 Leq (A)+ 0.055 [Leg (A)]° 0.925
Train % HA = 148 .75 — 5.928 Leq (A) + 214 .697 [Leq (A)]° 0977
Table 6 Regression equations (binaural)
Noise source Regression equation R?
Civil aircraft % HA = 43 .088 — 2.596 Leq (A) + 0.036 [Leq (A)]® 0.961
Military aircraft % HA = 42 .123 — 2.439 Leq (A) + 0.334 [Leq (A)] : 0.983
Road traffic % HA = 57 .13 —2.954 Leq (A) + 0.0364 [Leq (A)] : 0.965
Train % HA = 101 .552 — 4.472 Leq (A) + 0.807 [Leq (A)]* 0.959
1284 /8t=2 4873 =28/4 14 ¥ A 12 &, 20049
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