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Table 1. List of measuring stations and points.

eI W E A
@it R BRSO ) T o5 Tk
1 a 128 2 6
I 2 a 28 1 3
3 b 11 1 3
4 a 7 1 3
S T0% 7 7y
g0 © 64 2 4
I d 45 - 2
7 c 21 2 4
8 d 21 1 3
9 c 4 1 3
o T 770 7 7
10 ) e 87 2 2
qo f 190 2 2
- e 121 2 2
129 g 57 2 3
e 49 1 2
13 e 56 2 4
14 e 9 1 5
15 h 70 2 4
% 16 h 30 2 4
17 h 9 1 3
18 i 105 2 4
o 78 1 2
v 19 ) i 60 1 2
20 j 13 1 2
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Fig.1 Examples of time hiséo(rg) of sound source at subway stations. Filled cells represent identified

sound sources. Panels (a) an

I, BMET —2 OYHEONRRMEL LT, BEENHLS
B LEMANEEZTNZNICONT, I LT T LD, Ly &O
V147 B =T R KT LD Lg DT FOLFIEH) &, [l B WAE B
DR 3RO 72

UHAET Ty bh—La, BEEOFELMAGDER 4 &
HZOWT, AW EET —2 0¥ L, ThEN DR
( U TNEE10B) O OFEUER 745 % Table 2 (2R, 72
B, WET—ZIZLo>T, BRIFITHIST DI T ARG
W2 ENRBH DD, HITCAWTERIET —F ORITEORE LY
W, BHENEDLEHE LENRE TR S, &b, EHY
WA L5E L RN GEORERE & LTl L2V 7 v oduy,
WET—FARORET —Z T LW, Fik Ly
BEONFHEIFHRICTE XA H D,

3. DHER

3.1 BELAL

KO ET Ty hR—L0, BEFNEIHA LENHEO
Laeg PR % Figure 2 (239, 1207 1y M, 1| BORIER
Rrard, KhoxtAfE, BEESHEDIHA LN ED Ly,
DELWZ EERT, LN DA (o), 1ETHARECHY, M
FICRETIEN, —F, 7T v ME— LA (e), &THARK
DR uy hERTEY, BEEDEDLHAD Ly PRI &
FEAb, £, BEENEVNIEED Ly, LEEEDHLHED
Laeg [CIIARBIRIER A R DAL,

PARC, Ky, MIER, BROBEBND Lag ([CKITTHEICZ O
THHrT %,

FF, FERIH OB DS Lagg ICKITTHBEZRG Lz, 2 TOH
ERIZOWT, §17 v alf L BGOEEL, 4T v alfeld

indicate results in front of ticket gate and at platform, respectively.

Table 2. List of number of measurements and length of time.

1T bi- b ORI

it wHEE T - —
e SEEE (FD) A HEAR 7 (FD)
H 101 126 79
il
e 108 429 106
233 167 60
AN
=L 227 223 99
1 1 1
sof .
45 1 1 1 1 1 1 1 1
%5 50 55 60 65 70 75 80 85 90

L, (BHENENESR), dB
Fig. 2 Relation between L, in the presence and the

absence of trains. Open circle: ticket gate; closed
circle: platform.
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BREDOZEFL Llc, REEEIM A Figure 3(a)~(d) (277,
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Wy,
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F—AiE, RTOFICOWTHH Lz, F—BRNO, HIERICZX
B Lacq DIKAE & Fo/MED %, B S IR L, B
FE4347 % Figure 4 (2773, Figure 4(a)(b)(c) 1% 90% L > 234 5dB
UNT® DN, 77 v bl—AOBRENEOYA (Figure 4(d)
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ZUVHIE S T Lagg BE T2, RIDTY, #17 v ¥ 2 i CKHR)
I, N BREOLFTICERT DI DH Y, L bAENKE
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7=, Figure 5(a) 22kl H, Figure 5(b) \I27°7 v FAR—AIZBIT5
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Too 72720, BAENEEEDS 2 OXfE L Lic, KHOERIL, BURE
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F9°, UL 1 (Figure 5(2)) TlE, B EDINEA () D) Laeg
1%, 1 HOEERHOEME & HI12#) 55dB 235 70dB & E5H- LT
W5, BROEVIC K28, Fid oM E SR R OE VI &
BEBEDLRENZEDSND, LML, KPR LZE
SRIERE, AHBIREAY 0.79 L@ <, FzEYm L HIEEOMIXIE
1F45dB LA F &/NE W, JBIBABE Laeg & ODHHBITAS ICIET
XHZLETHDN, BIERICBT Dl A A RS ICFE L2 <
Th, ARINTVWD 1 HORBEEBICE > Th ORREHETE
HZEERLTND, FUIRROBEN 1.6 THHZ L6, 1 H
DRFEFLEMN 21512725 &, ) Laeg 1359 1.6dB E5H-972 2 &M
PID,

st

1% 29~35H (2009)

1.00
0.95

0.75

0.05

0005

Fig. 3 Cumulative distribution of difference between L,,,
in rush-hour and off-hour. Solid line: difference between
morning rush-hour and off-hour; dotted line: difference
between evening rush-hour and off—hour.' (a): ticket gate in
the presence of trains; (b): ticket gate in the absence of
trains; S;:): platform in the presence of trains; (d): platform
in the absence of trains.

1.00
0.90} -~

0.50

SRR
o-o
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0.00

10 5 10 15

0
L, D7, dB
Fig. 4 Cumulative distribution of difference between L.,
in different measuring points. heavy line: morning
rush-hour; dotted line:” off-hour; narrow line: evening
rush-hour. (a): ticket gate in the presence of trains; (b):
ticket gate in the absence of trains; (c): platform in the
presence of trains; (d): platform in the absence of trains.

BHENE HHBEOICOVT S, RIFFEORENE DN,
—HOFPLEERE, 1 BORBEELOINE & HITK 55dB 725
70dB & EH L CTW5, BR20 DHAFIS T, fihé T Ly A5
W, ZORKE, BIESNT T v bA—AIIEFITEN -T2 &

90 T T T T T T T T T T T T T T T T
(a) AL ) 75 v bFR—A
85k + ° E
o
80 + o ° -
(o]

o 9% 8 08 %o

75| + 9 o .
0o 90 o
a o
570 + -
< [ J

- ®
65F + E
60 + -
551 y=1.6log,x+56 + ® y=20logyx+50 o

r=0.79 e o r=0.80
50 1 1 1 1 L 1 1 1 1 1 1 1 1 L L L
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1 H OFREFE, TN

Fig. 5 Relation between L,

and the number of passengers per day. Solid and dotted lines represent

regression lines. Panels (a) and (b) indicate results in front of ticket gate and at platform, respectively.

Open circle: in the presence of trains; closed circle: in
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DT EMD, 1 HORBEEMN 215107225 &, ) Lag 1349 2.0dB
ERFTHZERDND,
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3. 2 RIR#EHH

125Hz 75 8kHz £ T, 1/1 A2 Z—7 R FD Ly O R%
Figure 6 12779, 1 RO, 1 BIOWET—F %71, X
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(Figure 6(b))&, 7°7 v h—ADOBHE NN EA (Figure 6(d))
IEEnEN, BRHER, BT OENCED 57 500Hz X%
IkHz fHEICE—27 RO L B2 ftEChH D, &AL N DB
WA 5Y4A (Figure 6(a) &, 77 v hA—LAOBHEENFH%HE
(Figure 6(c)) b IZIFFEEDOMHEM TH D H DD, LLFICE~5 X H 1z
BHGTORET, —HOBEHRICBW TSN AL,

WAL D DEHEZ A D4 (Figure 6(a)) THIZMYZ2 DX, #
VORI EHR ] ObDTHD, Zhd 2 DOBBOREEE
Figure 7(a) 27”3, A5 1% 500Hz 7> 5 2kHz (FUTicfEV B —7
R0 TERY, MBI 125Hz fHERMEWEE L Zro TS, 72
B,205 2 DO, AROBEEOBERH 2 LK A Y OREMHRT
bV, TRBHISMOICE — 7 BEEREWRK B 2 b5,

WIZ, 77 v MAR—LDOBEHEENHE 554 (Figure 6(c)) THIFME
ROE, LI B EER AL NIEH VORI R0
D, SHIHTIOERc DHLDOTHD, TTHRI LK O
fE 5% Figure 7(b),(c) 12”7, BE#R i(Figure 7(b))i%, 1kHz fF3iLA
BRCi <, MRt EEEMEWRE L fe o TN D, E KR
j(Figure 7(c))IE, 2kHz [ZBAZE R E—27 2o TRV, Eixkx
KHIRD, Zn 2 DOBEIE, AR Y iR —ik O SR
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Fig. 6 Octave band spectrum of every measurement.
(a): ticket gate in the presence of trains; (b): ticket gate
in the absence of trains; (c): platform in the presence of
trains; (d): platform in the absence of trains.
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. 7 Octave band spectra of exceptional cases. (a):

ticket gate in the presence of trains at Line i and Line

;. (b): platform in the presence of trains at Line i; (c):

platform in the presence of trains at Line j; (d):

platform in the presence of trains at Line d.
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Fig. 8 Octave band spectra of median of octave band
level relative to L,.. Solid line: ticket gate in the
presence of trains; broken line: ticket gate in the
absence of trains; dashed-dotted line: platform in the
presence of trains; dotted line: platform in the
absence of trains.
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Fig. 9 Frequency characteristics of the degree of interaural cross-correlation. Panels (a) and (b)
indicate results in front of ticket gate and at platform, respectively. Open circle: in the presence of
trains; closed circle: in the absence of trains; x: theoretical values ina diffuse sound field, r=0.30m.
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Table 3. Summary of acoustic characteristics of background noise
against the announcement at subway stations.
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Acoustic characteristics of background noise against announcement
at subway stations
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In public spaces, announcement is one of most important methods for transmitting
information to people. However, listening to the announcement is often disturbed by
background noise. In the present study, acoustic characteristics as Laeq, frequency characteristics,
and the degree of interaural cross-correlation of background noise at subway stations were
measured at twenty stations in five Japanese cities. Measurements and analyses were performed
in four cases, which are combination of two measuring points: ticket gate and platform, and
states of trains: in the presence and the absence. Results represent that 1) sound from trains and
passengers dominantly affect Laeq and frequency characteristics of background noise, 2)
acoustic characteristics for each case can be roughly estimated from the number of passengers

per day which is publicly available.
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