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ABSTRACT

In the present study, physical and subjective evaluations of interior noise of high-speed train were
conducted. In-situ measurements were conducted to investigate the noise characteristics in high-speed
trains such as KTX and KTX-Sancheon. Binaural microphones and spherical microphone were adopt-
ed to record and evaluate the spectral characteristics and noise incidence characteristics at the seats
in the passenger cars. Environmental elements were also recorded during the noise measurements us-
ing a camcorder and GPS application. In addition, auditory tests were conducted to investigate an-
noyance of interior noise of high-speed trains. Based on the objective measure and subjective re-
sponses on interior noise, statistical analysis such as correlation and regression analyses were carried
out. From the results perception models for evaluating the interior noise of high-speed train were
derived.
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Table 2 Relationship between physical parameters and subjective responses

Correlation coefficient
Parameter Rating (63I-_26g|(§WHz) (5|0_8TT(|‘(‘1|I'9|Z) (zbi‘?iﬂz) Laeg Loudness Sharpness
SV of annoyance 0.65** 0.72%* 0.79%* 0.87** 0.82** 0.89** 0.01
Annoyance score - 0.58** 0.66** 0.74** 0.69** 0.74** 0.08
Leqlow(63-250 Hz) - 0.64** 0.76** 0.89** 0.97** -0.45**
Leqmidaie(500-1 kHz) - 0.98** 0.92%* 0.93** 0.35%*
Leq High(2k-4 kHz) - 0.97** 0.98** 0.19%*
Leq - 1.00%* -0.03
Loudness - 0.01
Sharpness -
*: P<0.05, **: P<0.01
4.3
. SV of an-
noyance annoyance score Tables 3, 4
. Laeg, Leg . (1) Laeg, (2) loud-
loudness, sharpness ness, (3) Leg(low, mid, high), (4) Leg(mid, high)
63-250 Hz 4
Leg(Legtow), 500-1k Hz Leg
(Legmid), 2k-4k Hz Leg(Leg,nign) 99 %
. . LAeq
Table 1 2,3 4
2 . 0.69-0.70(SV of annoyance), 0.51-0.55
(annoyance score) .
2 loudness , 3, 4
loudness ( )
0.89(SV of annoyance), 0.74(annoyance score) .
@ loudness
loudness
Leg(2-4 kHz) 3
. LAeq,
Leq(63-250 Hz) loudness 0.05( ), 0.29
Leq ( ) U )
A-weighting
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Table 3 Regression model: SVannoyance

Regression analysis results, SV

No. 2 Unstandardized coefficient Standardized coefficient
Model R Parameters
B Beta
Constant -9.10
1 SVAnnoyance =a I—Aeq 0.64 LAeq 0.13 0.82
Constant -2.02
2 |SV = a Loudness| 0.69
Anneyance Loudness 0.07 0.83
SVAnnoyance = CEnStant _07(())13 004
a Legiow + eq,low . A
3 o 0.70
b Leq,middle + Leq,mid(ﬂe 0.05 0.43
C Leqrign Leqrigh 0.22 128
SV anmoyance = Constant -1.27
4 a I—eq,middle + 0.70 Leq‘middle 0.04 0.38
b Leghign Leqigh 0.21 1.20
Table 4 Regression model: annoyance score
Regression analysis results, annoyance score
No. 2 Unstandardized coefficient Standardized coefficient
Model R Parameters
B Beta
Annoyance score = Constant -15.17
1 0.44
a Laeg Lacg 0.31 0.66
2 Annoyance score = 055 Constant 1.69
a Loudness ' Loudness 0.17 0.66
Annoyance score = Constant -9.22
a Leq low + Leq,low 0.04 0.06
3 ' 0.53
b Legmigse + Leqmiddle 0.07 0.22
C LegHign Leghigh 0.48 0.93
Annoyance score = Constant -2.32
4 a Leq‘middle + 0.51 Leq,middle 0.04 0.13
b Leqnigh LegHigh 0.41 0.78
5.
- KTX KTX-
1) -
spherical microphone
20~30dB
)
A 125 Hz
, 1 B 500-4 kHz
- 3) A )
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