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Fig. 1.2.1 Examples of time history of sound source at subway stations. Filled cells represent identified sound
sources. Panels (a) and (b) indicate results in front of ticket gate and at platform, respectively.
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Table 1.2.2. List of number of measurements and length of time.
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11 108 429 106
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A—h 4 227 223 99
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DUFC, W, JER, BROEOD L ICMIE TR DONTONTT %0

45 | 1 ] ] ] ] ] ]
45 50 55 60 65 70 75 80 85 90
L, (BHE NV S), dB

Fig. 1.2.2 Relation between L,,, in the presence and the absence of trains. Open circle: ticket gate; closed
circle: platform.
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Do
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Acq
Fig. 1.2.3 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; (c): platform in the presence of
trains; (d): platform in the absence of trains.
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Fig. 1.2.4 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.
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Fig. 1.2.5 Relation between L¢q 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 the absence of trains.
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Fig. 1.2.6 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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Fig. 1.2.7 Octave band spectra of exceptional cases. (a): ticket gate in the presence of trains at Line i and Line

J; (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. 1.2.8 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. 1.2.9 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 in a diffuse sound field, r=0.30m.
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Table 1.2.3 Summary of acoustic characteristics of background noise against the announcement at subway
stations.
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Table 1.3.1 Measuring points and number of passengers per day.
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Fig. 1.3.1 Examples of time history of sound source at airports. Filled cells represent identified sound
sources. Panels (a) and (b) indicate results at lobbies and at boarding gates, respectively.
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Fig. 1.3.2 Lpgq of background noise for each measuring point at lobbies. Open, closed and shaded bars
represent L 5¢q for the Ist, the 2nd and the 3rd measurements on the day, respectively.
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Table 1.3.3 Results of analysis of variance of L, at lobbies.

(a) ZEHEA
ZH il A LT F fiE
T E A 54.9 6 9.1 6.1%
HE Ay 4.6 2 2.3 1.5
V550 17.9 12 1.5
2R 77.4 20
*p<.05
(b) Z=¥B(1H H)
e SE5Fn HEHE ST F fi
W E A 59.6 8 7.4 4.5%
RE[ A 5.9 2 2.9 1.8
V552 26.8 16 1.7
ELN 92.2 26
*p<.05
() ZEHBQHH)
e SE5Fn HEHE ST F fi
HE R 46.8 8 5.8 3.5
(ST 1.2 2 0.6 0.4
iR 7= 26.4 16 1.7
L 74.4 26
*p<.05
(d) Z=EsC
BN S5 H SR T FfE
T7E 38.8 7 5.5 1.4
R Ay 7.8 2 3.9 1.0
PR 53.9 14 3.8
ELD 100.5 23
*p<.05

EHIT, 2HEDBENC K DWBIBETT 5720, 28T LI TOREIC DUV CEAPHE Ui
TH B Lneg ZHOTHIHT LTz, 258 B ICDWTUE, MIEHOENC X B HEIRATE
3dB INE/NE>TeTesdh, IHOR R Z & LHTRIB LT,

SN Fig. 1331019, 28K 0, 1 HH7 b OFHEBOE N DET 5 LEZ BN
7o, ) Laeg ZIEHEONESS 7, #2250 1 OREERIFFE A HEOINRYS 7 TR
Ulzo AERE LT, 1| HOHEERIHBEINZ NI T ET Lagg HEVY SO, FIFEZEN
ZVNFENHEHOMDEZ, ZEECRENZAD, S LNVE L X5 EFADAIRETH D, £
T 2 TR L B —80T 5,
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Table 1.3.4 Results of multiple comparison of L, at lobbies.

(a) ZEHEA HSD 3.5
WES 1 2 3 4 5 6 7
1 - 34 17 28 07 02 17
2 - 16 06 27 31 51%
3 - 10 11 15 34
4 - 21 25  45%
5 - 04 04
6 - 19
7 -
(b) ZE¥EB(1H BH) HSD 3.8
WES 1 2 3 4 5 6 7 8 9
1 - 21 19 16 16 29 15 19 3.8%
2 - 02 05 37 08 06 01 17
3 - 03 36 09 04 00 19
4 - 33 12 01 03 21
5 - 45% 31 3.6 54%
6 - 14 09 09
7 - 05 23
8 - 18
9 -
80 80
75T 170 <
70 F 1 60 H_
&
% 65 \.\ 50 ﬁé
g 60 | 140 =
= 55t —® 130 3
i
50 F 120 &
oI
457 110 —
40 0
ZEVEA ZEVEB 289C

Fig. 1.3.3 Relation between L Aeq At lobbies and the number of passengers per day.
left scale; closed circle: estimated number of passengers per day, right scale.

b. &5

Open bar: averaged L,

FERIIDRAGEIT T ZHHE Fig. 134119 745, 257k C ORIER a OIERBIIARTIE AT

H5. DIRINTHI 50dB 75 65dB DRENCHHH LT\ 5,

9 OB K BB %, IERBMART RO 3dB INE/NEW, i
DIENZ, FIHEDZ SHPESTOED, BIEDDENDENTH B, TDFRUINE, —T7,
FERARIS RN Laog DME, THUE, FERRIIHPICHIHED 2 < 25 T & T TOREGEP
REREMES BB T EDERTH B, st HB &, 1B LIBRFIUEHTM OFERAID Lag D7
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EHTERIC K D E TGRS, Chud. IRRESe. BEORRINSENDEDEE, OfEORH
EHDREPICNZE S DDERL TWE EEZ BN, HICIE, 296 C Dffia DX D ITZFDENK
7dB DEDELH Y., HTER, LU, AFROHNTH S, 7F 7 2 AT Bk LW
SHTIE, (PICFIHEDMHES BEE. DD Lag DAV (L2l THHT L RHE .
PRI ORI DTG TR A LA RN E S X %,

R, [E—2EENTORNERODENC X D8G5, FbORHE O & O, B3R
RO L. BRI TR %,

FESRBHARTN OFETRAE, RO RE VLS B TEHZ DT 5dB LINE/NE W b, 22k
FNCFEAVINE L, TAUE, FEROIOFIFEEI Y AEOE R LR TIE S NS, MUHcER
MEMEMAELRNT ENFRD 1 DEEZ END, —F5, BIFEZE, REANDKIVEECIC
BOTEZDAT 5dB LINE/NEWNWT 5, BRIICEAVINE L,

5, ZHROENNC K BRI 2728, aB—OHLRIBHC, 225 LIcR2TORE
DWW TEPEI LT TH 21 Laog ZRWTHEGNT LTz, 72720, FRD X S ICHERD T+
7 > ADFEE 7 AE U CL JEFC R AR < 7525 T Laog MK L 72 B3 EDINE T— X 3BRE
FEFRRHUART & SRR ORE T — 2 DIz AWz, 288 B ICDWTIE, JIEHDENIC X B850
KTH 3dB LN/ INE o Tz, miHOMRZ £ & HTRHILT

IINTRESR Fig. 1.3.5 19, 298 A N U258 B 1344 62dB, 28k C 137 57dB L7x>72, TT T
2895 C DMK D BAKL T2 > T FIRZ G %0 ERSROMII 2 TSRO MIZEE L TH
D, MERDOHIC X ZHIETIEHZH, FIFHEBICKEGETA LN o Fz. HIRDIA
TENTR D, ZREOSHEIZ 2 C LMMDZETaMIES | R TRIC 2 Qe 1%l d 2 JEEks
PEOIENZEEE Z % & 2985 C TIEMEEEE N 22550 5DV NENEEZ SNBH, FIHEE
REFEDBEICFENRNE T 5 & FNTNDEREEDEIE LN VAR C TR - T2 A[REMD D 5.
12720, SO CIEZNZTNOEREDEIE LNV RS 5 2 LI TEEh o T,

80

51 ]
701 7

Lcq 4B

a b
Ze&B Z2PEB ZePkC
1HH 2HH

Fig. 1.3.4 Lp¢q of background noise for each measuring point at boarding gates. Open, closed and shaded bars
represent L 5¢q for the measurements before, while and after boarding procedures , respectively.
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Fig. 1.3.5 Averaged L, at boading gates. L, after boarding procedures is omitted.

Aeq Aeq

C. BRIOEDFE

5% % D S RORRIEOH T, HIRFOE DRI DN T Utc, HFTHIEE. LUROED TH 5,
F9, SEOEFFRDENERER K O HRHOL L 2N Eh E £ N5 KR OV EE THRIZIEL, 0.2
FYHAC HRIOEOSL IR i C 2 WKl Uz, TAUC, SeDEROFEIERR K O
Jilok & 28RS 7 S E IR OKIIEINZ T La 2R L, HHR L7z,

IINTHERZ Fig. 1.3.6 \ORT s SARDREICIBT 2 La D7EZ 1dB ATy TORERMTTERLT
Wb, BE—, fEREFHNCZOAINE L, 13dB NS, IHEFETHEEND, £HM3dB EitBZ
AEDIE, T2 B 0 E—DIRLBELHEDOIERDE DT, EAHRFBIABRD TRINCHT S
TS ZZRNT 27 F 7V AD, I TRENTWIT ED, TOENKELGSEFENTH S,
LIzhio T, —TBOBIVERRAN T, HRFHGED SRS Lag IC5- R BN NEF R %,

CORERMN D, BEBEED La W U T HIFHEEER O B RIFZ OSSR Ch 5T &
WMEND BNz,

60T T T T

XK
T
1
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10~ -

[ | T | |
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Aeq

Fig. 1.3.6 Distribution of difference between L, of background noise against public address and against
locally-restricted acoustic information. Open bar: lobbies; closed bar: boarding gates.
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3.3.2 BRSNS

125Hz /05 8kHz £ T /14 7 Z—T 73 RO Lo ZHH LTz, 298I, 1 E— DRz Fig. 1.3.7,
FEIROIOFER Fig. 138 1R d, 1 AOITNEHE. 10 2EORIET—2%RL, 2TORRZEL
T3, 285 B DA, HEHDENC K Z2ATR SN ah > Tlzd, me—E BRI 2 HRY
OHEFREROE TR R LT,

OE—OHE (Fig. 1.3.7) « R TO2ZE TR 2HENOERZEEEE K KETE D HE AR
HOENNC KBTI NENE N B, 3 DOZREDREZ LT 5 & WINE 500Hz (HIICE
— 7%, 1kHz DLETRI 5dBloct i d %, K IRETH B T LhVinh B, T OREBEEE
WEEER DAY FIU16ITH Y, T DRSS AT LT, R OSSN SR SR T
BBHTLNEL TS, £o, FIHEBICH Lag HEETT 5 C & 2T T T 5,
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L JE R, Hz
Fig. 1.3.7 Octave band spectrum for each measurement at lobbies. (a): airport A; (b): airport B; (c): airport C.
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Fig. 1.3.8 Octave band spectrum for each measurement at boarding gates. (a): airport A; (b): airport B; (c):
airport C.

FERODES (Fig 1.3.8)  REDINET— 21 Lag MEL 2 MEAD RSN T28, TR
TRUTz, SRR ORI hORER, BIBIHROMRICEHT S & [Al—2HENO R
KTV B, 3 DDOZHEOR 2 T 2 &, 298 A L2958 B I3 K UTHD . 500Hz [HIlchE
WE—77%ZFFD, 1kHz DL ETH 5dB/oct ik 3 2K ThHh %, TORIRE T —L[Akk FhFADA
X7 MULNTENEWZ D, —J, 288k C 13— 7245129, 125Hz DL CERINCIEE S 5%
PETa>TN0D, TOZEE CIE Lag BUMDZFRLENTEMETH o 72N, FIFZEOSFEOEILEL
NIVIMEDN ST EAGET B &\ Lpgg PMENT & & 500Hz {SHED LN)IVAMRWRHETH % T & D
FIOFHNFIRE CH B, £To. RFETORUIERBEOMRIE, Lag MENMEDEDTHHH, 240
A KU BICZBNTE E—IWEONEGANE < | ARRICEREDEELNIVIME > TSR ThH %
EEZBNS,

AN E LT, Lag DR 60dB LLFDEAIC, E©— 7 235 IR 2Rt L 7x
BHUFEAAR SNz, LUEZEEE R, FIFEOSRNE. Lo & FIBEEFED 500Hz HEDOE—27 DF
K E B LTWAB T EHMEND DN, 7535, 352 HOH FEERFAIC B 2HEICIBNT
AR RS N TV,
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3.3.3 MmERIEREE
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FEREE & ZHESIIEOEWC X B8N A S s o Tz, RTED S 95%(51E
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EIACIT B 2 s AR OO BRI 1 7)Mo HE TR LIz D TH %, 2 AIEE r 1%, Hoh
D18 D57 ERE LT 030m & Lic, mE—, 5T, ZOMEISGENWT EWVbd, 58,
55 2 FEOH FPERREANC 381 ZIEIC IO T B RREOBEAD R S N TV S,
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Fig. 1.3.9 Frequency characteristics of the degree of interaural cross-correlation. Open circle: at lobbies;
closed circle: at boarding gates; x: theoretical values in a diffuse sound field, r=0.30m.
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34 BEIFDELD

Rz Zek i 2 — 2 FIUCET B T AICHTT AR S A T Y — SRRSOV T
HENRTHZITO, LLRDZ 25N Uiz,

AE—
B LU, FIFEBOBERICIEOAZET 200, (6225 N TLEINE ORI O I K
BRAINE L ZEET L D Lugg 1 60dB 75 65dB FEEDHIFHICINE %
« JEPEERE, 500Hz (STl E— 22855, £ 5dBloct TS 2Rt 5%,
- M ETEHHBEIRE L, JEECEHC I 5 2 SRR ORI I ME & 75 5

BEO
BEE LU, SRR ORI ODZEE T & O Lpg 1 55dB V5 65dB FETH D, m—
& L U T RN SOSAR Y, JEIFIC R DR < 72 2 FEHED Laeg (FIRATHI 7dB K< 7%
Do
- JEBESRR L, S00HzZ (SRR E— 7 285D, 4 5dBloct T 2FEE 5%, 7272 L. Lag
M 60dB LLTFDE, ¥— 7 Z2Ff 2750,
o METEFEREEE L. SEEGEENC T B 2 AHEI OB EI A MBS 752 %

DLE% Table 1.3.51CF & obiz, BH—FEZSBROZSEiE 2 — I FIUCEIT B 70 A B
B DSBS S SR IRIE OSSR TH D . TNFNOZTEREOZENI NS WD, Z
OZENIFIEEDZ N K> THIHNAIRETH B,

Table 1.3.5 Summary of acoustic characteristics of background noise against the announcement at airports.

Bl LAeq JA BB i [ BE B

500HzAF 3T 1
RE— 60dB-65dB  gme—s 2L EESIC
F5dB/oct HET D BT 2480
55dB-65dB (5 H TLAegM® FHBE O PR iE
RO (GEEMBIT 60dBLL T~ DIGE (r=0.30m)
SREDEyY) B2 BRI
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AT, HIFEZNSRE L, 70 VAT 5 OSF SR ZIHS NS %, MR
2 L O, KEBHOHLHIOSHEENICHERE L TH D, ELERLZMDTZEDNLHFIT %,
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&, HEICIIIEFZRNSDE 73T —0 > 72 < DEORFTESEOMINT T > ADHEE T
Bo FINUT7 TV LT, MM E R A VEHIC K AR ThN TV 5,

4.1 AlIE

e T72R0E T BICHT D Hi M2 2 — I IV TONERSEIC, WlkEOEEs
THCAET 2 ERGESNS T 7 72— i LTz, Td 0, FIEE e s 25 HH (&
EH) . BERR GBI O FTH D FRTFIHERICOWTIE, #iEE TO
HNE CER L NIVADZEDN K ENT EDVIN> TB T2, FICER L CGRIT7ZR0E LT,

411 AlENS I EESAER

HIENSE. 4 DORREE Uiz, Table 14.1 ICHEREEARS, HINE D 13, BRE VO R
PR TH D | BERICWO ZUTH ME TN, AR TS & 3 Bl MRS 520
THO. PEHEE Uiz, Table 14.1 1579 K91, HIFE AL B, Cld2 55, HIRED DA 1L
Ulzo DE USRS E FIFER, R OEERAREE GRBSIREN O O eE R L CRE
Ufze HUTE AL By C TUERABER 1 AV MED X o ik & 75> TR O, JlER 2 L HATH]
FEEDZN,
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Table 1.4.1 List of outline of measuring points at underground shopping areas.

W RIS B OWES EEHE,m KIS, m

P1 8 3.0
A 2005 A

P2 6 3.0

P1 14 2.9
B 605 A

P2 6 2.9

Pl 13 3.6
C 94005 A

P2 6 3.6
D FENF P1 8 2.8

4.1.2 AIERRE EFRER

HME AL By CUIEFEH @RS 22 1K) RGIARH (9 KD 22 ) ICHlE LTz, S HICHTTE B
WPEEMSER (11 K5 20 1K) ICEHE Ule, - DIFEHAGER 8 WD 22 1K) OAHE L
7z, PEHRHRIESREICOE 10 2R & U, IHF 1 BESH D W00E 2 RS T T2 HURE AL B,
D Tl FMERIKTHOEMM TON B EHGE (7T VA, BGM) Z{E1E UTRIRE TEE 21 7o 72,
HiCME C ClEERNCEHRE AR E N AR 2R L. ITERACTEIRE DA S0 K 5 Bl L7z,

4.1.3 AERE

T/ =T RS LN ) —T)VERED 2380 O 2 1o 12, £/ —T)VERE L, SR (RION,
NL-32) ZWT WAVE L' I—% (ROLAND, R-9) ICEkis Uiz, 73/ —F)Vigid, A7 L7zl
EHOMEICINA ) —F )V A7 B&K, Typedl0l) ZHEHL T, XA 277 V7T B&EK,
NEXUS-Type2690) ZZifiLCE / —F )Lk & [AffED WAVE L a—XICgkE Uiz, 73/ —F)b
FRENESHT FMEORIE R 1 ICBOTEHIEH 119D MUTHE B OTFEUSERHZERL) | b
T3 L EONAHRHEE CER 8 BFE. IRHIX 15 ) ISEROHULN T 1o 72, iz, HlEho 10
SIS ESINE vz U NBvz, Bz - CRRN U 7z, i AEIFIERAE L UTs,
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WAENEEENZIZEDEDIX, [HH T BEIcEDT,
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Fig. 1.4.1 Examples of time history of sound source at underground shopping areas. Filled cells represent
identified sound sources.
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422 DR

AWFEOHNTH %77 > AT B8RS 2 0H19 BICid, BRSO X RIAWAECH
%o AWIETIE, FENHOE L 2SR S DIVERGES L e LTz, LIehi> T, FEDSIEDEERS
Rrdllc, TINOHFZENTOVRWKZANRSRE Uz, HIET—2HICE TN 2HENHEED
FHHNEEDEZ, EMRSIRRIT S LICENTNER 572, BHEE O TSROK I Ex
HEXLITD, BROWET BT, DHRROBEEREOX R X 7% Table 142 1TR7

Table 1.4.2 List of length of time of background noise.

. ; ; b ORI, B

y SHIl 7= Il == &5 5

vl WER WER om0 150F 170% 1875 2005 2005
PI_ 260 130 210 320 360 230 400 300 90

A A P2 370 210 240 390 320 230 340 150 250
o P1 - 220 200 190 320 190 200 330 400
P2 - 350 250 240 230 360 340 260 490
TH P1 500 290 430 430 390 400 390 430 420
P2 310 250 260 470 420 420 440 270 300
B E P1 - 320 420 360 320 410 420 390 390
P2 - 170 290 430 370 350 430 340 360
- N Pl - - 370 440 410 440 450 470 -
FHASEH P2 - - 460 340 300 420 470 450 -
TH P1 420 460 440 350 430 460 520 540 470
C P2 530 330 420 490 490 450 490 510 550
A P1 - 530 550 470 440 420 480 520 460
P2 - 470 490 540 470 510 560 550 570
D AR A 550 350 380 570 530 550 580 490 410
423 9OtAE

SINTTEEE. 28 2 B O 3 BRIl CTRE LTz, B L)L & SRR SR RTS8 3 % 728D,
PR L UTENT N Lagg & 11 AT Z—=TTED Loy iz, 2R 223 YR, Wik
[EFEREEE 1311572 FV 2,

IHFIEE, LIFO@ED THs, £, RET—XITOWT, 10 DY > )V Loyt
BEHEM Uz, K, SHOMAEEHERE D RO ZEDOHOY > T2t Uiz, 2hb
S, BHET—2 OYPRRONREAEE U T, Lagg MU Loy DT AIVFEG L | it HREHHREE OEf
WG RD T,
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Fig. 1.4.2 L., and number of passengers of for each measuring point. Open and closed circles represent L
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for the measurements at weekday and holiday, respectively. Open and closed bars represent the number of
passengers per 10 minutes.
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Fig. 1.4.3 Relation between Lpeq and the number of passengers per 10 minuites. Solid line represents

regression line.
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Fig. 1.4.4 Relation between Lpeq and the number of passengers per 10 minutes. Solid and dotted lines
represent regression lines. Panels (a), (b) and (c) indicate results at underground shopping area A, B, and C,
respectively. Closed circle: measuring pont 1; open circle: measuring point 2.
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Fig. 1.4.5 Relation between Lpeq and the number of passengers per 10 minutes. Solid and dotted lines
represent regression lines. Panels (a) and (b) indicate results in passageway width of 6m-8m and 13m-14m,
respectively. Closed circle: CH=2.8m-3.0m; open circle: CH=3.6m.
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Fig. 1.4.6 Relation between Ljq and the number of passengers per 10 minuites. Solid and dotted lines
represent regression lines. Dashed-dotted lines represent 95% confidence interval of results from nine o'clock
to twenty-two. Closed circle: results from nine o'clock to twenty-two; open circle: results at eight o'clock.
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Fig. 1.4.7 Octave band spectrum for each measurement. Each panel indicates the results for each measuring
point, respectively.
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Fig. 1.4.8 Octave band spectrum for different number of passengers. Closed circle: results of around 1,000
people pass through; open circle: results of around 100 people pass through.

4.3.3 THERIEREE

13 47 2= ROM14] L IR 721 1o 720 JEAHERO T, 100Hz 205 10kHz 1CHT
HHIPE L. A RFHELNRCITo 7o, oMisSR% Fig. 149189, IR AL B, C TIlE L2
[ DOt E R DFE R FENVINE o T2 728D, TNTNOMEZ TS U CRH MEIC BT 51K
FaE Ulze Tz, PO XENZZFNZNOHULEED., HEEEACET S 2 sSFHRE O ERE
[17/27R LT\ %, 2 /O r 13, HOEEFLOEZER L T 030m & L7[18], & T
COHEREEIIVMETH O i MEOEEHEREEIIHERHNC K 5, BB % 2 st
FBIDOHERIEIENE WA D, HBT ORI, 552 BN UHS 3 O MERREN>248 ks X —
S HIUCBIT BHER E—T %,

45



%180

1.0 —
A)(
0.8} o <
2

%06— g< s
=
?EOA— <
E A

02} 6 9 0.

A &x gv

125 250 500 1k 2k 4k 8k 100 10k
HLD AL, He

Fig. 1.4.9 Frequency characteristics of the degree of interaural cross-correlation. Open circle: at underground
shopping area A, closed circle: at underground shopping area B; open triangle: at underground shopping area
C; closed triangle: at underground shopping area D; x: theoretical values in a diffuse sound field, r=0.30m.
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Table 1.4.3 Summary of acoustic characteristics of background noise against the announcement at
underground shopping areas.

BT Lacq TR e K i TR R

500Hz{T3T 12 R ez ik
HUFG 24 logyvdd dB RO E =2 EFED iy
W (55dB-75dB)  AISAB/OCtIIRT D g o e
(E N (r=0.30m)
EE— 7 I3
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Table 1.5.1 List of measured railway, number of staitions, and measuring length of time.

B (BN BITERFH], 77
Al 20 65
A2 8 45
Bl 15 34
B2 8 36
Cl 28 86
c2 6 53
D1 23 62
D2 15 49
El 31 72
E2 7 31
H1 22 51
F1 29 83
F2 11 54
Gl 33 77
G2 13 55
H1 22 51
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Fig. 1.5.1 Examples of time history of driving conditions of trains and L, ., in a train. Filled cells represent

identified driving conditions.
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Fig. 1.5.2 Examples of relative frequency of L
driving; dotted line: stops at stations.

acqr D€AVY line: normal driving; narrow line: non-normal
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Fig. 1.5.3 Mode value of L, in the trains. Closed circles: motor vehicles on the ground; Open circles: no
motor vehicles on the ground; Closed triangles; motor vehicles under the ground, Open triangles: no motor
vehicles under the ground.
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Fig. 1.5.4 Octave band spectrum of every measurement. Each panel indicates each running condition of train,
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Fig. 1.5.5 Examples of time history Lacq in a train on Line b.
5.2.3 TSR
a. BELANIV

Fig. 155058005 K1, 7F UV AE, FEHRBEZOEE LNVO FFREE | (EHhiO5RE
LAV FRRACHGA S MBI EDE N> Tz, BTDT T U AITDNT, Loy DFIEM723KD
TFE5R % Fig. 1.5.6 109, NS, 65dB 15 85dB FREEICIAL 7R L CW%, 12721, HI RO
&G e EOEETEmD RS,

HrROBE, Bk a, BEib &8 70dB D5 80dB ITJAL M LT WW5, BRRAIC K > CHiptjofRSE
EDNFRBM, ZTORPBEIASINEN STz Lagg DEBNLTZEIR E LTI, HMC K > THRIO
Bz ENER D | EBHEONBESJGED RS T EWNEZ N5, £, A= LD S
& Lo W EFT BEAD RSNz,

1 EDYFE, Lae 13K 70dB ISHRNE—T D0 . ZEEAVNE W, ZEIEAVNEWFHK E LT
. BRSO NEENBHEORENETH o1z & &, h—ThWahoizC &hEZ
5N5, £z, RERICHTIOEE LD BIRMEE Ko 7=Did, b 3V & DRSO Ml
WieHEEZ BN,

57



%180

0.4 r T . T .
] e, T XH
| — — BiRa, M EIXH
0.3} I B Hitb, Hi1 T X
I
iid w
o, | ]
EO.Z l
= | |
0.1 \ §
0.0
60 90
L, dB

Fig. 1.5.6 Relative frequency of L Acq” Heavy line: Line a, under the ground; dotted line: Line a, on the ground;
narrow line: Line b, under the ground.
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Fig. 1.6.1 Relation between L, of announcement and background noise at subway stations. Different
symbols represent the difference of the station. Panels (a) and (b) indicate results of live voice announcement
and record announcement, respectively.
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Fig. 1.6.2 Relation between L
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of announcement and background noise in subway trains. Different symbols

represent the difference of the train. Panels (a) and (b) indicate results of Line a of under the ground and on
the ground, respectively. Panel (c) indicates results of Line b of under the ground.
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Table 1.7 Summary of acoustic characteristics of background noise against the announcement at public
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Bf e FOBHBE, SRR L NVOFRYYE Lsy & LNVMHOBRERZAD S RHIE NS FH | LN
)V Ls Z2fdio T EHERE N CORRE L[ARICTIITE % 2 LR Uiz, TAUSH L, F5HRSIE.
FHHL~NIVZ Lege SN Lb (BEEEE LU Ly, E75 LNUBISIE, A REZEH]) o LLogdi
OREHERFE BRI 2 75152 U, ZORA & L TEIRS O Ly MEFTRETH % T & 2/R LTz,

FREDWFHICIBNT, Al & 1d, EEROEEEEZAE LT D, LNVDIERGCHE> T
T VR NS BRSO T Z 7o T\, LIzh> T, KBS LIV e d
% &7, RERISHED S 2 — U R OB E TE AR,

EhE T L IVDVRIIC 2 LS % S BT 2 E R nEIC BT 29t L LT, 1ARE26)DWFZEhY
BB, R, FPRCEOEIR T L7chgife G, FIHRpERy, H5ERE) T
> A O CHEESS A T, ARG NICBU 20EsEs L-)Ve, (g EREXED 1< X
HOWTHET Uz, ZOREH, SN b (RS L-NIUESBIEC A FREENI 7280, HE L)L
13 A Bt E— 2l dif) Z+15dB MRS BT Llc kD, BiEH I SRS b5 &
aRUiz, UL, Bl \beimEc Lz LT, BEEEDICL TidEWiEZ R, BIFRE
FREBREE Tl zsh, W2 D & ORISR OZSENTIG U Tt /s iR e
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DN 208N H % & LT %,

CAUTH UBFE 513272910 3BV T, B L~LOZ RIS U TR L)V E
HFEES % PA VAT LOFEBZHINC, KD AT MV ERGEIE L~V (ADEEEED
RTVEKU B LAV EER) BT 22— )%y M T—2%kEt Uiz BB R7I
9, BEESEERC X o TREA I F RS MCBU 20l L ~\)Vske, —a—J)bxy hT—2
ICHEERE DAY M)V AT ], BRI L~V BT EE & UTHEE S8, ol L~ Lol
BikI Tz, TORR, o LN UIIEES DAY MU S THIATRECH D . TGS
APHORTERER LT 1dB LA, AR2FEOREERFICN LT 2dB A R TH S T LR LTz, KICE
B[28)id. HMEZE SRA— ORI A b A R ORISR X O, ZFERE N EER
EEE NI IU) % peaEH L~ VOB R U ki~ A3 7 OB B 5N Lz, Z T C.
HRRF~ 252 7 72 i B HER 7 ¢ )V RSB LT T ¢ VR RIS 5 2 LT, s N TOHE
BRtS R FRC  AHEE N C ORI L NV R TITE S T &R Ui, TNHDFEREIEE A |
REFS[201&, FREOZATER %2 IV FHEIGERIC X - T, REiiE L~V TIE T IV
R LTz, ZTOREE, 1 6 BloylnEh bEENNEY TH 5 L OFHIZISF TV 5,

UL, K&z 20T ZIEEEEITH LT, IER LNV RIGER L TE(E X B 5080 %
ME I MR OFHNH % DF D WIS BICHIE LNV EZBE S S & Rgat: U,
MAZSTTF IV AEEERDICL L T BHEEIEETER, Flo, Za—I)bxy hT—7
AR & OUBEERES ) & D S R RO, AHUIBIRD T T IRy I AL Ixb T8, fRiRk
WHETH O, ZTORDERND, R Z ORI ELET 20 ZFIHTERV[3B0], Lizh>T, B
DL LNV I T, I LAV ZG 2 bR £ 72 S ATREME & B 2 BNSHY,
EDX S ITHEEI ST A—2IN, EOREARIC R SIS MMNFIHS TR,

1.3 HIzEDEK

AW TIE. B LNV FRS 2551, 70 2 AR LNV OIS TR ED
FIHSMCT %, £\ B/3T A= LNV B NI NIT T B82S M L, By
LA LANIVORERE R ES B0 S BIC, LA LNVZESEE LT DY RO S OHIPHZ A 5 7
IZ9 %,

1.4 56 2 EPOERK

IS, S ORI T B, ARchix, #52 SO 3 TTIE, S Lo
BT A— 2 L RPROBHFR BN, T 35 A— 2 OESEEE SN T 5, 4500, 5
2 BN 3 B CIFH NI S5 A— R ORGHEIEZRNIC, B L~ LSO REEO AN O
T %, 55 BICE L DEIBND,
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B2E

F2E DERXEERR 1 A LANIVOBIRERUIIE EH YV EHE &
FREDBEHR

G LNV ERT A ARIETS B & HEE LNVOGEIC BTz o THRCH S T &
MTEZDIE, ZERHEDOWERE L NIV TH S, — 77, LNVEEE S 2 DICHNWS 78T A—&13,
FHEGONRE L)L, BEIER, TD EDOIETH D, AFTERTIEET, FEMTOMMEAEL
T BB LAIVOZAEROHER LU, SN EEAM15dB ISR L[ 19| SN TV B EDE L, kA
LA VERERF OMEIRE N UV B YD IR EANRROBIRIC DN T, BRI ORRIC G2 55
Bl TR LTz,

2.1 RERHE

2.1.1 BERBNR USRS R

BRI E UT, BERTHE SNLHICE S b A EHIMG) | OFET Oy
IO UINERIC OB, RO —REDN BIROTE D TG Ef7ethin LT T £ %, 1 DFf
DTN, BEEEREE LTV D A X2 HVTE,

BRI OREERER Oy, ThThes ), 80K THS,

212 EERINTA—4R

a INSA—RDEE

PR LAV ORI Fig. 2.2.1 1R, BEEEEHEEO AT A—21d, ZAbRiONsEEE L)L
Lais BEERE LNIVOZ bR ALy TH %o ZEBORERZ LNV Lpld Ly & ALy BIRE S, T C
Tld. B LNV S B2 8D LT %, HEREBDRT A—2I, FEERTONRE LAN
)V Lgi. HIEE ALs, 325 EDVOIKHE] Aty TH Do FRFED Ley 1d Ly & ALsH'BiRE S, T T,
P LAV SIS REREOIERLANIVEIET, 2, SR SN Lb SNy, Fi#ESE 710D SN [t
SN, &9 %,

ERHOTERE, IS RROIERN S 1 BEN THRE NS, Ny (CF) | o Nic) &

[ DT, BEEEE LNV Ly D5 Lt AU, 58 LN VOFFEES [ARACBIE S N5,

75



%286

m— R GG LA L~V L
— FERE IR

PEFE LV AR RA Lg
AREEHTHL L ~UL Lg)

JZACRRIESE S L~V Ly,

g LUl dB

|
|
1

SN I
: HFER S L~ VLA Ly
|

ZEAY miT B LU Ly

) } » R, ms
SEH BN BERIA tg

Fig. 2.2.1 Schematic diagram of test signals used in Exp. 1.

b REHDE

IR 1 ITHWTROSZA 72 Table 2.2.1 ITRT

IS B RO, SRRO N2 B A5G, 375D BES 1 EORIRZSZIE U,
INHZERNC 36U BREEEE LNUEEY 50dB H 5 80dB DEIC/ES %, 72721, Ly 72 70dB LA E&
U7eHA, SN, Z2+15dB IC5 5 K S il d % & L AV 85dB LL & 75 %, ALg% 5dB AT 7 Ci%
ETHDT, TDOEE Lgyid90dB LLEE 7RO IEFITE . TEROIEX D, LN 85dB K
D EEOGAIIIHEZE DI W EFT BT EDV o TWB[19], k5 L-NIVFFEED HIN,
FEEIOIC TOLEFZEEEZ T ETH BN 5, Ly & 85dB K0 & & FET S T LId Y
THBESA 5. LI5S T, Ly A3 70dB DL EDSE DI L) VIR LR,

F7z. Ly HY65dB DY, SN, Z+15dB £ 5D T Lg A 80dB L7455, DX H1C L, D HIR
fiElE 85dB £ 9B &, Lo ld 85dB D 1 FFHDH & 755, FHOIERICHIZD . 1 5 TICHBWT Ly
NG ALGE—EE LTTO 728 (2.1.8 TEED) o Ly A 65dB DA 1 5 TT Ats DIMELR
% A TRSHOREARR DR UIFIK T &I1dinb, TNTIREBREIHV IRz, FERICFY HEN S
AJREMENYD B0 DL EDRRHMN S| INHZERNC I51T B EEE S L~NIUEHY) 50dB A5 80dB DN /3R
BhY, FEREIE L LT Ly (& 50dB, 60dB D 2 L Lz,

EFERIAOSIHE, Ly A 50dB, 60dB DA THEE S, AADX ST, Lg & SNy AH15dB &7%
%X b LIz TH %0 ALg 1 5dB %I T 5dB H 5 20dB D 4 FifH & L7z, Atg 1 100ms, 200ms,
400ms, 800ms O 4 FfEE L7z,
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Table 2.2.1 The parameters of test sound fields used in Exp. 1.

Lni»  Lw2, ALy, Ls;, Ls, ALg, Atg, SNy, SN,
dB dB dB dB dB dB ms dB dB
70 5 100 , 200 , 400 , 800 +15
75 10 100 , 200 , 400 , 800 +20
b b b +
> > 63 80 15 100 , 200 , 400 , 800 15 +25
85 20 100 , 200 , 400 , 800 +30
70 5 100 , 200 , 400 , 800 +10
75 10 100 , 200 , 400 , 800 +15
b b 9’ +
60 10 65 80 15 100 , 200 , 400 , 800 15 +20
50 85 20 100 , 200 , 400 , 800 +25
70 5 100 , 200 , 400 , 800 +5
75 10 100 , 200 , 400 , 800 +10
b 2 b +
65 15 65 80 15 100 , 200 , 400 , 800 15 +15
85 20 100 , 200 , 400 , 800 +20
70 5 100 , 200 , 400 , 800 +0
75 10 100 , 200 , 400 , 800 +5
b 9 b +
70 20 65 80 15 100 , 200 , 400 , 800 15 +10
85 20 100 , 200 , 400 , 800 +15
80 5 100 , 200 , 400 , 800 +15
b 2 b +
65 > 7 85 10 100 , 200 , 400 , 800 15 +20
80 5 100 , 200 , 400 , 800 +10
b b b +
60 70 10 & 85 10 100 , 200 , 400 , 800 15 +15
80 5 100 , 200 , 400 , 800 +5
b b 2 +
s 15 s 85 10 100 , 200 , 400 , 800 15 +10
80 5 100 , 200 , 400 , 800 +0
b b b +
80 20 & 85 10 100 , 200 , 400 , 800 15 +5
c RADIEE

La=50dB DA, BEEREHITHIE ALy DIEWNT XK B 4 5. Sfiid Le, | FRER, ALg4 FEEH, At
A TR AR T 16 M TH B, bbb, WiEGE 4 5600, 57 16 2B S DR T 64 #
MEixs,

La=60dB D5, B HREIE ALy O3S K B 4 560 S fIlEE L, 1 FREE, ALg2 FREE. Atg
4 TR S DY T 8 M TH 5, bbb, WEGS 4 541h. & 8 &b iA &Y T 32 filik
Eln%, 5B, SN TORBICIBNTHISIB, SN, 13+0dB H5+30dB OHIFHICH D GG &
HBOEBELICBNTE, HEE MEIE 100%THB[19]1T &b, EElEREZIEL (BA 5T &idn]
RECH B EEZ DN, FHE, S 1 NlcDE 10 [ DR LT,

d BRILANIVORIES

PR LAV OSSR LU, SR OFAAHLONCAHYS 9 2 AIENC 3600 B3 il L~L (DA
T Lag &2550) %2, BEEaT CNEFHIER, LA-5110) ZHWTHIE LTz, Lot HE LN VIEERTOK
2.5 Pl Lo ld. FHEEROR) 4 FORID Laeg ZIIE LTz Ly &, WEEEES L~V LRGOK 3.5 RO,
Lo t& Z(HBROK) 4.5 FORID Ly ZHIE Uz LNIVOFREE, 515K ECERB AN N L T
S 720 BEIACHBOTRE LI LNV EHILE LT LAV, +0.3dB (@R slow) OHFAICIY
FoTHH, MHL,
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2.1.3 REBODIERL

E ROV TFNEZ RS,

(1) #EEE 65 D> B, 0 D5 25 ETOREZ L. LNLVED 5dB, 10dB, 15dB,
20dB &75% 4 (HDE RS ERR S %o,

) () TYER LTz 4 (HOSE FfEIC Z N Z 4 100ms, 200ms, 400ms, 800ms D375 A0 ZDUF,
it 16 flz RS %,

(3) Q) TR L7z 16 HDE AR AR LNV Lag (GHRIRAE 2.5 7)) T 65dB IHifiE %
LAVOOFTERASE TR EClgeZf NL T 19,

@ QTIER LIz 16 DS B, LNV 5dB, 10dB TH 5 8 HllilZz, FiEHTL~N)L7% 75dB I
Mitild %o G)EFMRIC, LNVOFEIIFHER L TIIE 2N T,

RO E@)DERC X 5T, Ly=50dB DIFAEITHNS 16 SFOEFHHE . Ly=60dB DL

BTN 8 SO EFRFEMM R T E 2o

T, WEEEERROVER FIEZ R,

(1) fEEE 80 DB, 0 5 3.5 ETOREZINL. LNLVED 5dB, 10dB, 15dB,
20dB L7525 4 {EONE SR FR S %,

(2) () CIE LT 4 (HOISEREARE . Z(ERTL IV Ly (FEHIIRHH] 3.5 ) T 50dB. 60dB IZZ
NENHHIT 2o LNIVOFFEIE RS FTHRIE 2 N T 19,

KT Q)DEEIC K > T 8 S OMSEE RSB T & T2,

2.1.4 SERFEROIER

AR EROVERR A, Ly CEITRT,
Lni=50dBDISE

(1) Lyi=50dB DRFEEE RIS 4 FREEZNZAUCH U, Lg=65dB DE IR 16 A A A DE T
RSV T %o 4 FREIX 16 T, 64 [ADRENTE %,

) ()THERR LTz 64 (HDRIHD S B, AL=5dB ORIFEDY 16 5, T T L 1 {HD
HISHEE 3 5,

() QTYER L7z ALx=5dB ORISR L, BENORRHIERZ S > X A& Z 726 0% 10
EWERK S %, 975 H, ALN=5dB T. FRHIEFORL Z5EE 2 10 [T %,

@) Q) TIER L7z 10 EDRBEEHCOWT, 27 1 fle UCGRBHEIRE L. ALy=5dB Ordlif
iz 5 KT %,

5) D 5@DTE%, ALy=10dB, 15dB. 20dB OHRFEIH L THIRRICI TV, ZNZN ALYD
6] Uil Sz 5 fDIET %, 97ab B, ALy 4 B X S DGR 20 FHOR BRIz
Ve %0 7535, 1 FHOBRHE RIS E RO AL 2 16 JIilz 2 [B19DFH, #1324l
TR E NS,
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Lni=60dBDISE
(1) La=60dB OWEEREHRITN 4 FEEZNZIUSH L, Lg=75dB DOEH I 8 FEEZ A G 7H]
W2FRd %o 4 FEEHX S FEEATC. 32 DR TZ %,
) () TYERR U7z 32 (HORIED 5 B, ALy=5dB ORIEH 8 (s 5, T4 THLD HiL 1 HDH|
WEEET B,
(3) QTHERR L7z ALx=5dB DHIFEHATH L, BENORRIET 25 > 2 NCIiEZ Tz 6 D% 10
EEES %, 975 H, ALy=5dB T, FRIHTORR 2 FREEE 10 EERK T %,
@) Q) TIERR L7z 10 EDRIEEACOWT, 5%z 1 flE UCGREBHEIRE U, ALy=5dB Ol
ERze 2 $ER T %o
5) (O S@DFNEE, ALy=10dB, 15dB. 20dB OFFEIH U TEFEERII TV, ZNZN ALY
6] Uil i 2 #HSDIERT %0 97505, ALnd FEEE X 2 fHOEFET 8 MO Z 2 E
K9 %, 7535, 1 HHORER RIS RO 2 8 Fiifr 5 [T DEFH, &40 HRLT
R E N5,
PR L, 1R TICBOT 1 MO ERZIER T %, DE D, 1ETICBO TR, Ly, ALy
E—ETH5, THud, G THT Ly ALy D E 2 SIS % &, BfE ORE SITLCT
NMREDFHIE N2 BN D 5 e D, ERINCHERESI 22 127D Th %,

2.1.5 FHEHOVHEIHBRRRIE

PR CFHMOMSHA 2R S 2 728, SR EROYIDICHSHARE R ORI 2B L
Tzo THUT. TERDWIFE TNz THEEEUDIC L & OFHIRERONC BT ZEHERFRORENC Bz
8D TH B, WS RHROEIDIzdITiE, AR EEC S EIED 0% O 100%IC TE S T2
WHEVHI 725 T EDEE LV, FlAFE R, o il 2EnVEST s k%
<7z, 150124720 4 80 8 fHDFEAE Wz, oD X 51, 158 TN ClEmgi o
SAFD Ly MU ALy ZIEE T 2728, FHHAMSERHRRIC BN TE, S TND Ly KT ALy &[F
—& Ulz, ERRROSIHE. La=50dB Ol E Ly=60dB Ol &R T %, 2N
A Table 2.2.2 ITHEIHNT T/RS, TNHORIMOBEEE, DLFOFREIEDNT -7,

(1) FEREAN TP T2 % E TS NDEE,. §7ab B ALy DMRADD Ats HREED 1
ffEE . NEDENCTZ 2 ETRENDEE. 37505 ALsDEVIDD Ats DERED 1 FIRH
mall kb,

Q) FEREAFE LTV Ats & ALsHS, TR AL EEND T L,

Table 2.2.2 Lists of stimulus for constituting a framework for evaluation.

Ly, = 50dB Ly, = 60dB
Lgi, A Lg, Atg, Lgy, A Lg, Atg,
dB dB ms dB dB ms
5 100 , 200 , 400 , 800 75 5 100 , 200 , 400 , 800
65 10 100 , 200 , 400 , 800 10 100 , 200 ,/400 , 800
15 100 , 200 ,/400 , 800
20 100 , 200 , 400 , 800
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2.1.6 EERIEE

TR SR LA PR B A B DR NIC B W T To e, FRO Ty 74
AT TT LG AE—AhdiE% Fig. 2.2.2 1R,

FRFRIERDO—DD A — A BIYR U ZHERIG A E— AN 5 1.0m BEN/AE TH 5.
FERIC Nz A E—H OZHEIC BT 2 NIRRT Fig. 2.2.3 1R, 100Hz D5 10kHz IZ3U0T
+5dB UNTHHTH %,

Personal Computer
HP Compaq dx6120 MT
noise
WA, N
ECHO LAYLA
speech ’\/\/\,—J
Mixer
Power Amplifier
Dﬂi Fujitsu Ten
AS520
Loudspeaker
Fujitsu Ten TD512

Loudspeaker

Anechoic Chamber

Fig. 2.2.2 Block diagram of the apparatus and loudspeaker placement used in Exp. 1.
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20 100 1k 20k
JE¥ %, Hz
Fig. 2.2.3 Frequency characteristic of loudspeaker used in Exp. 1.

2.1.7 WERE

PERENIIFE 48 7 Tz, 2 TOWREITRN LB 1o 7o BE/IMEIIA—A A—
2 (RION, AA-73B) ZHIWTITU, 125Hz 5 8kHz £ TD 1 47 2—7 T & OfiEIc DOV THES
L~)VZ 5dB %A CHIRE UTzo BRE ONHAE) 1L~V 7% Fig. 2.2.4 1ORT . & TCOHEREDEE) 1L
~NJUZ PTA (500Hz, 1kHz, 2kHz OB L)L) JRATE 133dB THD ., HEREIFTRT
IEHEE) 1 TH %,

20 ———————
-10 F i
0t //_ §
o ,__,/.//':/\/"' -

51~ dB
(US)
o

+S.D.
50 F —@— Ave. .
-S.D.
60 T
70

125 250 500 1k 2k 4k 8k
JEI#, Hz
Fig. 2.2.4 Audiogram for listeners in Exp. 1.
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2.1.8 RHDERTAERUEESZE

48 NO#ERE 7% 24 N2 2 Z7)—T0F, —I51Cld Ly=50dB Dl &R 20 #i7%2, 51
13 Ly=60dB Ot &R 8 iz 2 Z R Uiz

Ly HY50dB D55, #RE1d 1 5l T CEARMOAD TR S 16 §ilif7z 2 A9 DEE L., 20 3417
10Tz, 64 FHADRRITH LT, 24 NOHEEREH D 10 Y2 TV DDG1 240 Y > )V 7157z,

Lyt AV 60dB D55, #fed 1 3 T CEARMO AL % 8 Jiliiz 5 BId DI L., 8 alf 17
11o7z 2 THORBTH LT, 24 NDBEREN S 10 J 2T IV DOEL 240 Y2 TV 7157z,

FRSOFLRERRER 5 7 & U, 1 B ASH I B 9 79 & 75 % o RIS RO Fig,
2251 Y o BRD K ST, Fatf TOWIDITISFHHOPHARE R 2 R UTes e, J285600)
BRI 4 {872 FHO TR 21T o 72,

SR CHIVWEOR S Fig 22.6 \ORT o BEREICIZ, RIESHIRORAICRAE D% E 2 5%

Teo Tz, WEEEFHONMRIIIEN T2 K 2 HEHTHR L. Erfilifo L) VEEE NS %
(AU 7 Fig. 2.2.6 DBURCHITR UTz 4 BRSCTHlIE &, B TRl AT 875
1 : 1.0s : :
_’: — 1 1
R 1 f 1
165 ! E B
E 1 50ms i E
— = ! :
B 5 ! X ! L,
L 80s 1 50s | 5

Fig. 2.2.5 Time sequence of test signals used in Exp. 1.

SEE L ERE CLEOHRTT, UNERIZW DR, SO RN 6RO Y T
—HAIE EEZ RN LT R H D)) B ET.

W CEERNETHEFIAHY £T0 T, EEDEERMDEFIZONT
ARIZECDEEW (o< DT D 55305 ZRFLTIZSN

727 L, BEEORAENEERNLAAVWI EEFRRBIZEDRNTEEL TS EEW,
EIEFEITRORIIKE ST, TNETH 1056 4 0FTERLALTLL SN

AR
RPTIEZRN
R MRTHD
NRH NRETHD
FEFIZ RRTHD

AlW|IN|—

Fig. 2.2.6 Instructions to subjects used in Exp. 1.
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2.2 SEREREER

PHERE DOILERHERN D Fig. 22.6 IR LTz [N DR —IUTENT 2, 3, 4 LEEFLIZE]
A DBV U TENMETH S LW LRI Z (% EERL. EECEICRT U

2.2.1 BIEENUIL 5 EH Y B & R REDREHR

VB EAYO I & Y- ROBEIRS Ly=50dB. 60dB DIFE T, ZNF N Fig 227, Fig. 228
WRT s ZTNTND 4D I, ALy T E DR TH 5, HIDENE ALy D3ENZ KT, %1
P, 0% B S 100%HITIAL LTI D, ARIBROFHIFIETZ Y TH -T2 A %,

Ly HY50dB, 60dB DEFAICHE L T, ALsAVKEWIZ L, 7z Atg HVEWIZ E%-NIDE, T2
72U, Ly=50dB, ALg=5dB DI At ICBID 5% 10%L FTIEEETH D, Fiz.
La=50dB, ALg=20dB DEFHIXEIE 100% T—E TH Do —/7. Ly=60dB DAL, AL=5dB D
BTE% NP A IC K> TRELE(LT %, £z, ALe=10dB ICH1) 2 %-HHE. Ly=50dB D
BITEENT 50%0 5 T0% R E RV, CFUT Ly hY 80dB A5 85dB L 15K, Ly=50dB DA A
SNED S T L DER DT RRANKEWRES C LICK D NREDECTT LR EEZ
5N%,

& Tz, RS ORIPHN TY%- NI N & 725 DI, Ly =50dB D515, ALs HY 5dB T\ Atg HY 100ms
N5 800ms DHEIPFHTH D, Ly=60dB DI, ALgHY 5dB T At hY 800ms DI TH 5o

RIT, ALs 2T Ats H¥%- AT RUF S 5BED RINTDNTHEEET %, Fig. 2.2.7, Fig. 2.2.8 I T,
Ats DA UC AL DV 25 R L2 T 2 &L %-ARPE ALgIc k> TREL LT %, ZD—
Ji Ty ALs DRI U T Ats DT 2 551HR L2 L% & At I K B%-MROZ b, Ats 7 100ms
M5 800ms ICZ LSV THEA 30% LHEL LTV, TDTENE, Lyl LT, %-THuE At
KOE AL DB KREL T B ENA %,

%- AN ALg & Aty DB 2T % T e D, T0 2 DB SRR L) VORZ bR
% ALgAts ETEFEL. TNDY%- RPN T BT OV TG LTz, F55R% Ly=50dB. 60dB (D
BITHMF T Fig. 229 U Fig. 22.10 179 Ly=50dB. 60dB Dfilj /DA IBNT, $i75E L)L
DR LRI ENE E%- NI ENMERN R S5NS, UL, HER L) VOIRFEZ ERDE L
< ALg DR B8R LTI 2 & %-AIE ALg I K> TRELE(T S, Lizh > T, %-
APUEHERE LAVORFEZ LRI TR E S LIS A 750,
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K 0 e [ e, | 65 85 20
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65 75 10
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BN BN D FFE Atg, ms
Fig. 2.2.7 Percentage of discomfort as a function of risetime of speech level in Exp. 1. L;: 50dB
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Fig. 2.2.8 Percentage of discomfort as a function of risetime of speech level in Exp. 1. Ly;: 60dB
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100 g—o—=° g 0
90

80 I § ﬁ .
70 T % T O ALg=20dB
60 .
50 s 1
40 - ® ALg-10dB

o 3
30 .
i. A ALg=5dB
20 .

A ALg=15dB

% I

10 ‘

Y WY , ,
0 0.05 0.10 0.15 0.20

‘ﬂ-}-\_)d:g V/\\\/V@H#Flﬁ‘j%'ft%—?‘ ALs/Ats, dB/mS

Fig. 2.2.9 Percentage of discomfort as a function of a ratio of risetime of speech level to variation of noise
level in Exp. 1. Ly;: 50dB

100 ®
®e
go [ ® -
[ J
70 .
&< 60 T ® AL=10dB
Z 50 .
£ 0k 4 | A ALg&sdB
30 .
20 ._At -
10 G .
0 1 1 1
0 0.05 0.10 0.15 0.20

PLFE L~V DRFRIZ LR ALg/Atg, dB/ms

Fig. 2.2.10 Percentage of discomfort as a function of a ratio of risetime of speech level to variation of noise
level in Exp. 1. Ly;: 60dB

2.2.2 BEEEE LNV LE & RIRRDEE R

Lai 2V 50dB. 60dB DIZHD. ALy & %-NMROBHRZ, ZNF Ats T & IC Fig. 2.2.11, Fig. 2.2.13
lRT s Ly=50dB DA (Fig. 2.2.11) . ALyAY 5dB A5 20dB OFFHTIE, Y%-THE AL E > T
FE ALV, Ly=60dB DE (Fig. 2.2.12) « ALy DFF2EE, Ats /7Y 800ms T, ALgh’ 10dB
DEFITRSN, ALyDIRE K75 21F E%-FIDRDE T T Do ALy D% UT TR DU
THRHMCHETS %728, Ly=50dB, 60dB DZNZHDLFHITIBNT, %-NRITH LT ALy 2%
£9 % 1 BB AL U Ats T 81 To 72, K7 Table 2.2.3, Table 224 19,
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O3, BEKEESY% THETH ST L2RT, Ly=50dB D3, ED AL MU AsicBNTE, A
FKHE 5% T ALy DTRIRIFARE TR, LA 5 T, Ly=50dB D& &, %-FPuUd ALy D5
TRV EVZ o — /7. Ly=60dB D5, ALy DFRNFE, ALs=10dB, Atg=200ms, 800ms |
BOWTHEKE 5% THETH S, T, %-NIDREEBROEFRDT Y RRAIHER TS L
FHUE, ALy WREWIZE EBEERSIC KB ATV IIWREL 2D, JPEROER DT R A
WWINEL 752728, Y%-NRIME T LIz EFIHTZE %,
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Fig. 2.2.11 Percentage of discomfort as a function of variation of noise level in Exp. 1. Ly;: 50dB
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Fig. 2.2.12 Percentage of discomfort as a function of variation of noise level in Exp. 1. Ly;: 60dB
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Table 2.2.3 The sammary of one-way analysis of variance with the factor of variation of noise level for
Percentage of discomfort in Exp. 1. Ly;: 50dB

AlLs,dB Atg,ms  Z#)H A BHE REo# FE
ALy 19.8 3 6.6 0.1
100 WERE  4899.0 23 213.0 3.3
PR 4505.2 69 65.3
ALy 87.5 3 29.2 0.4
200 WERE  6095.8 23 265.0 3.9
5 R 4712.5 69 68.3
ALy 228.1 3 76.0 0.7
400 WERE  4549.0 23 197.8 1.8
i 7496.9 69 108.7
ALy 208.3 3 69.4 1.4
800 WERE  4000.0 23 173.9 3.5
A 3391.7 69 49.2
ALy 320.8 3 106.9 0.3
100 WeERE  85595.8 23 3721.6 9.5
RE 27079.2 69 392.5
ALy 161.5 3 53.8 0.1
200 WERE  78249.0 23 3402.1 9.0
10 PR 26013.5 69 377.0
ALy 894.8 3 298.3 0.7
400 WeERFE  75249.0 23 3271.7 7.7
RE 29130.2 69 4222
ALy 741.7 3 2472 0.6
800 WERE  63050.0 23 27413 6.5
e 29008.3 69 420.4
ALy 586.5 3 195.5 1.9
100 WeERE 10849.0 23 471.7 4.7
PR 6988.5 69 101.3
ALy 408.3 3 136.1 0.7
200 WeERE 235833 23 1025.4 5.0
15 Re 14141.7 69 205.0
ALy 828.1 3 276.0 0.7
400 WERE 438240 23 1905.4 5.0
PR 26246.9 69 380.4
ALy 786.5 3 262.2 0.7
800 wERE  70149.0 23 3050.0 8.6
g 24388.5 69 353.5
ALy 19.8 3 6.6 1.3
100 R 299.0 23 13.0 2.5
iR 355.2 69 5.1
ALy 12.5 3 42 2.1
200 WERE 45.8 23 2.0 1.0
20 PR 137.5 69 2.0
ALy 19.8 3 6.6 1.1
400 HeBRE 249.0 23 10.8 1.8
Re 405.2 69 5.9
ALy 233.3 3 77.8 2.0
800 BEERE 1633.3 23 71.0 1.8
PR 2666.7 69 38.6

*p<0.05
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Table 2.2.4 The sammary of one-way analysis of variance with the factor of variation of noise level for
Percentage of discomfort in Exp. 1. Ly;: 60dB

ALs,dB Atg,ms  ZEEJR 5 HHEE  AMESE FIE

ALy 269.8 3 89.9 0.2
100 #eBRE 70824.0 23 3079.3 6.2 *
e 34155.2 69 495.0
ALy 636.5 3 212.2 0.6
200 WERE  52265.6 23 22724 6.2 *
5 iyt 25288.5 69 366.5
ALy 1454.2 3 484.7 2.0
400 WeBRE 372125 23 1617.9 6.8 *
R 16495.8 69 239.1
ALy 1844.8 3 614.9 2.6
800 wERE 211156 23 918.1 3.8 *
e 16480.2 69 238.8
ALy 58.3 3 19.4 1.0
100 WERE 500.0 23 21.7 1.2
PR 1291.7 69 18.7
ALy 553.1 3 184.4 3.0 *
200 wERE  5265.6 23 228.9 3.8 *
10 e 4171.9 69 60.5
ALy 1086.5 3 362.2 1.8
400 WERE  16865.6 23 733.3 3.7 *
ARE 13738.5 69 199.1
ALy 5419.8 3 1806.6 6.6 *
800 WA 32499.0 23 1413.0 52 *
SaE 18755.2 69 271.8
*p<0.05

2.2.3 SN Lb& RO R

SN, & %-NROBE%E% ALy T &I Fig. 2213, Fig. 22.14 1379, HIODEWE Ly DEWEET,
Lay=50dB D5, 2RkE LTIA WD THD . SNy HAIKZEWIZ E%- NI E, 72720, SN
FLWRETLHLT % & %S AL IC XK o TRE S LT %, FHT, SNy AH15dB DS Tld%-
AE ALSIC XK ST 0%h5 100% %K TZAET %o SN EEAM15dB &5 S AR C fitl & &
NBEMTHZH19]. ALs BREWVZEY%-APID FFHT B &b, 5 LNV 75 56
\CAEEOD SN L2 HUTHISAB IS T 572010 ALs ZRKE L5 T Lid. NMUKOBLN B3NS L
LY TIIINEWVZ Do Ly=60dB DIFEE. SN, &0 & AL H%- S K E Ia®s M3 3, L
L. ALs=10dB D5, MO LEARTH EAD DA KE L BRENS, THud, 222 TE
VU ANDZBELEZ NG, 375 B, ALe=10dB T SN MKW AT ALyAYREL, 222
TERUIHEN S %-MME T LIz EZ BN 5,
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23 F2EBDELES

el LIV OOZH) 28 U TS LNVOFRERIC OWT, dfEINR 5 XA —2 EANUEDRY
FRISEH LU THRT L. LRD T EZABMNC Uz, s, Wt L-NVOZERiDHES LU SN
FEM15dB 12752 K S oL ENTHE 8D E L TR LT,

« ZERATOREEEE LNUCED 5T, IEENARZWEE, /075 EADERIAFWEE, &
PURIIIERT %o

 ZERIDOREERE LNIVDEOES, Lo DR 755 2 EMFERERD . ALsAVNE WA TEAR
PUEIIREL BB T MBS,

« ZHERTOMEEEE L-)UAY 50dB DI, W& L-\)VOZ LRI IS LIS,

- ZERTOREERS LNVDY 60dB D, 175 A0 IRHEIDY 800ms, HEIEEAY 10dB D& &, IEkE
HLNVOZCEANMRIC B2 I T
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E3E FRRAER 2 A LANIVRURERES LA VOMSHES
FREDEHR

AR Tl ALg MU Atg H¥%- NN NIE T T DAL IR0 Tz, —77. HiRDIERSE
Tl& SN, Z2+15dB IZ[EE L7728, Ly DYEI U T Lgy DR 2 5 DMFEE Lisy, Lieh > T, Him
LAV R O L~V OOHEHIED Yo NI B E 9 7B 1% T L IE TR, TOETIE, SN
Z2+15dB ICEER S ALy MU ALs ZIEE Uy Ly MU Ly 22 LS8 THB2ITO, HE5H LNV
UM L)V Yo NI BT T RIS DNV TR %0

3.1 EERAE

3.1.1 BERIBRUSERSRI

%ﬁ 1 LC%{“) 7’:0

3.1.2 EERI\NSA—4Z

a IN\TA—ROfEE
e~ BN Y

b REHOTEE

Table 2.3.1 [CFIER CHWZRIBROSA 279, WEEREARE. Ly A 10dB %A C 50dB A5 70dB
D 3, ALyhY 5dB T—E & U7zat 3 Sz vz, S, Ls A 5dB %A T 65dB 5
75dB D 3 FifH, ALg/5dB D 1 FifH, AtgHY 100ms, 200ms. 400ms. 800ms D 4 FEEETH D, Th
SR EDET 12 072 Tz, 727210, Ly B3 70dB OMFAICIE Lg=65dB £ 9% & SN, AhVEL &
750 HEE TR TR B9, il L <{nA 2 T EMNTER, TI T, Ly
M 70dB DIGFEOEFREIE, Le=65dB TH % 4 572 kr< 8 Stz iz, F£7z. SN, 13+15dB
ICFEE LRV, +0dB W H+25dB OFIFHIC D D HiGE T 100% TH A[19]C D, ERlEHR
FIELLBZA B T LIRATRETH B0 758, BEAHCBNT AL=AL=5dB THAH 5, SN, & SN,
359 %,

DLEXD, Ly=50dB, 60dB DFEMZINZI 12 5. Ly=70dB DFRED 8 2. Hat 32 ikl
ZIER Wz, FRRIE SHEREC 8 Al DF R Uiz,
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c IBRLANIVOAIERE
R T T

3.1.3 RIHDAERL

E ROV FNEZ RS,

() WEEE 6.5 D5 B, 05 2.5 BE TORIEZNNL. LNILAED 5dB &7 % SRl
2B %o

Q) () TERR LIS A RBICZNZ 4 100ms, 200ms, 400ms, 800ms D7 H_EAD 2D, Gt 4
RS %

() Q) TIERK L7z 4 DO E R . FREERT LIV Lo (FHRIE 2.5 7)) T 65dB. 70dB. 75dB
D 3FEOICENZIHERIL., BT 12 FRZAERLT %0 L-NIVOOFRIIE BN L ClgE 2N T
179,

FEEMDER)DEEIC K > T, FERICHWS 12 S OE R FRR CE Tz,

R, BN ER FIEZ RS,

(1) FSEE 80D S B, 0 M5 35 E TORIE AL, LNIVED 5dB & 7n 2 IS5 ]
2B S %.

) (WYER U7t ez, Z2(ERTL NIV Laeg (GEIIEE 3.5 %)) T 50dB. 60dB. 70dB ICZ
NFENHHIT o LNIVOGRFEIE RS FTHRIE 2 N T 19,

FRADORTQDIEC K> T, FERCTHWS 3 S ORE R RESAMER TE 7z,

Table 2.3.1 The parameters of test sound fields used in Exp. 2.

Int, Dno, AN, Lsi,  Lsp,  Alg, Atg, SNi, SN,
dB dB dB dB dB dB ms dB dB
65 70 5 100,200, 400, 800 +15 +15

50 55 5 70 75 5 100, 200, 400, 800 +20 +20
75 80 5 100, 200, 400, 800 +25 +25
65 70 5 100, 200, 400,800 +5 45
60 65 5 70 75 5 100, 200, 400, 800 +10 +10
75 80 5 100, 200, 400, 800 +15 +15
70 75 5 70 75 5 100, 200, 400,800 +0  +0
75 80 5 100, 200, 400,800 +5 45

3.1.4 HERAEIEDIERK

AR ROV ERR e /18T,
(1) Table 2.3.1 \I/R U T3l O I HEER R & SfiiztlA G e, 32 [HORBE R T %,
) () TYERR U7z 32 [ADRED S B, Ly=50dB OFFEH 12 55, ThEETHOHL 1 #EHD
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HREHREE 3 %,
() Q) THERR L7z La=50dB OFIREHEACT L. BENOFRMIER 25 > 2 NS~ 2 76 D% 8 i
VEKT %o I75DB, Ly=50dB T, HRLIEFDL 2 ffsE 8 (HEK S %,
(4) O) IR LI 8 MORIREACOUT, 2 % 11k U GREHIEIRY L. Lu=50dB O]
ERE 4 fUVERCS %o
(5) QN B@ODTHEZE . Ly=60dB DRFEITH LT B ABRTIT O, Ly=60dB OB A 4 4F
S %o
(6) () TYERL L 7z 32 fHODR[HD 5 B, Ly=70dB DHIFEA 8 5%, THE4THD HL 1 {HDH]
WL 9%,
(7) (6) TR L 72 L=70dB DRFHHA U BENORIEIET 2 > 2 INNZEZ T & D% 4 i
TERd %, 9755, Ly=70dB C. RFHIETORZ ZREEE 4 18FT %,
@®) (DT E NIz 4 ADRFEHACDONT, 2% 1 e UCRBRHFERE U Ly=70dB O]
Rz 2 HUERCS %o
FiE () BE)DEMACE ST, Ly=50dB. 60dB DtBHEHAZNZN 4 #l. Ly=70dB Dt
SRHE e 2 . 5 10 SHOBRHI S ER T %o Ly=50dB, 60dB Ol E L, ThTh 1
SHORBAT IR B ODIAN5 % 12 VR 2 [ DEH, 3 24 HITRER & %0 Ly =70dB
OIBRFEIRNE, OB E FRISOBNFIR S 8 Kl 4 (013 DER, &f 32 FRCHE
JREND, rBudEREE. 13BN T 1 OB ERZTIER S 5,
FRdo & o, THOBHERCBOT, Ly ld—ETHD, Tiud, ilf 7T Ly H5x 24
RIS 5 &, RERSORE SIS U CRUSARHITE NBRNDHS T L s, FRINCIES
EEA R Z T2 12D T B,

3.1.5 FHHODHEIMERFERIA

SR 1 LIERRC, Sl TROMRDIC O HARE R ORI EHE BN U Tz, HEHAERIH
R BV BIEERE RIS, Sl ERD Ly MU ALy E[A—TH O EFfREOSEIHE
Table 2.3.2 HFICHERNT TR 9, F7o. FHR 2 OFIHTIBOT ALs DI AMHENE 5dB TH M, 3 1
DFERD S ALg=5dB DFFEIZ%- DY 100%IC 75 SIROATRENED D B0 FHBORSHARERDTZDIC
IFEFUC Y- NIDY 100% & 75 2 FEETERT 20805 % 128, FRSHIIE E R ALs=10dB
ORIz PEHARERARR & LTIV, CORBZRARNCHHITRT . * TR LTIV ORIfHRoD:%E
EHMEIIER 1 LRI TH S,
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Table 2.3.2 Lists of stimulus for constituting a framework for evaluation.

Lsi, Lsy, ALs, Atg,
dB dB dB ms
65 70 5 100, 200, 400, 800
70 75 5 100, 200,400, 800
75 80 5 100, 200, 400, 800

70 85 10 100%
kR A i R T & LT oD A5 A

3.1.6 EEREEE

E=L BN Y

3.1.7 1HERE

BRI EE 30 S 7 W Tz, 2 C ORI B I 721 1o 72 BE/ A3 S5R 1 1ii-
2o WEREDNES ) L~N)VZ% Fig. 2.3.1 1Y o 2 TOHEREDHES) L~)UE PTA (500Hz, 1kHz,
2kHz O LAN)VOE) I3RAKTE 133dB TH O, #EREIF TN TERETH S,

-20 T T T T T T T
;10 b i
O I —/_/_— ]
2 10 f .ﬁ .
= 20 .
4
A 30 k- ]
5
= 40r +S.D. 1
50 F —@— Ave. -
-S.D.
60 .
70 L L L L L L L

125 250 500 1k 2k 4k 8k
JE S, Hz
Fig. 2.3.1 Audiogram for listeners in Exp. 2.
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3.1.8 RIHMDIRTHERUEESE

1 FIAC B 2BHFHOFE RIS, Ly=50dB, 60dB DFEIZZNZN 2 [Bl, Ly=70dB DS
34 EITHD, i TEENE. Ly=50dB. 60dB DIFEIEZNZA4 B, Ly=70dB DIF&IE 2 A, &
FH10[EHTS . T7abb, FHEIEATH 8 M DIYRT %, 42 32 FFEORRBISH LT, 30 ADHHER
BES 8 U IV DD 240 Y TV EE S,

ATFERITIR 1 L3R 0 | [Fl—DOHERENE RS Ly ORI T &175%, 1 RO T,
DED 1 DOMBHAZFRTIE Ly 13— ETH AN, SRz ie R 2IEeh R 2% ME
TRNDD B, Ly &3 FET, IBNETE 6B THAT eh b, 30 N\OWHEREZ 5 NID6 7
=TT, BN —AENTNIR BRI ZEH D M TS, DHTIERE B ORRZ £
DT, G SRS NIEF ORZ8 HR S %

FRSONERIRESR s #b & Uiz, 1 OIS BHEHIE. Ly=50dB. 60dB DT 7 79,
La=70dB OIGEIEHI 8 73 TH % #5itl TOHIDITIS, FHIOMSHARER RS 6 AR Uz, F
Tz BEREGZNFIUCOWT, PO 772179 AR 4 1872 W TR 21 1o 7,

[\ 5EE, BUR e B3R 1 LRI TH %,

3.2 SERIEREER

EHEREOTFHRERD S, TR 1 LFRRCES C L D% NMVERH LT,

3.2.1 7S LN VODHERHiE & R RERDBHR

Fig. 2.3.2 IR LA)VOOMIHIA & Y% NROBRZ Ly T &R T FIOEWE Aty DIENVE KT,
51, 3.12 TNz E 51, Ly=70dB DIFEICIBUNT Lg=65dB D& SN, WY L 75 % Tz bR
ZFE LTWVRWY, Fig 232 K0, Ly IKBD 5T, HLRE LN LOMSHEAY A ZUWIE E%- NI
W, 7272 U, AFEROFIERSIHT I TR LIV L [FRFC SNy KO SN, B2 L9 5,
ZT T % ANRD FADER L~IVOHGHIEIC X D520, SN HIC X 2880 EiEtd %, SN L
WG &R ZHEEIE 2 HH D —DId Ly=50dB. Lg=65dB DL, Ly=60dB. Lg=75dB D5
G SN [id+15dB. &5 —Dld. Ly=60dB. Lg=65dB D&, Ly=70dB. Lg=75dB DT
SN [tid+5dB TH %, WINDHEEE, %-FUIKE RS, LIz T, R ~NMro -
FuE. SN T K O & UAHLE LNVOMSHED W LT EZ Z 55,
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90 1 (3) Ln=50dB

o Atg=100ms
A Atg=200ms
e Atg=400ms
A Atg=800ms

90 I (b) Ly=60dB 1T (c)Lx=70dB

65 70 75 65 70 75
EEELGIE /NG ]/“\\\/]/LSb dB

Fig. 2.3.2 Percentage of discomfort as a function of speech level in Exp. 2.

PLEX D APUBITIE SN FEd D SR LANIVOMHEA R E < 8% NIET, Tz, Ay AW
FZE%-MuITENMERD RSN, TOMEmE, IR 1 OFERE—ET 5, £/oo Al KE%A
Pzt e, HipE LVOMHEIC X %% RNROZ(E 2 T % & REDTTHREN, Lizhio
T At KO BILH LAN)IVOMHED Y- NI N ET LN A B

3.2.2 BEEEE LN\)VODMERHE & A IRERDER R

Fig. 2.3.3 ICHEEEE L-)VOREIHIE & %0-NMRDOBIRZ Ls) T EITRT . HIDENE Atg DIEN 2
T Ly DEWVE E%- NI N AR EN5, £z, %-ANMROM MRS L)L
DIBHEIC K> THIZ D, Ly=50dB & 60dB DX D &, Ly=60dB & 70dB DZEDTTMRKEL, &
5, Lg=75dB DAL Ats DIREWVZE L, Ly D FRIC K B%-NROE FEA R Z U MED RS
N3,

SRR Z R NG TS B 728D, L U Ats 2R & 3% 2 BRI To T2 0 H0 T
&, Ly T &N T 72, Fi5% Table 2.3.3 1T d . 2O, HEUKIE 5% CHE TH BT
KT,

Lg;=65dB D5, Ats DEXIRDBNEEIKAE 5% THETH 5o Lg=70dB DI, Ly DEXHR
N Ats DFRNRDEEIKUE 5% THETH %o Lg=75dB DA, Ly DTFRNR. At DFEIE, K
UTNHDREEFHNNTNEAREVKEE 5% THRE TH S, TOXIIT, AMsDERNRIE. ETDSE
HTHEETHAM, OB L I K> THEERS, LIFT. KOFELI T %,
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Fig. 2.3.3 Percentage of discomfort as a function of background noise level in Exp. 2.
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Table 2.3.3 The sammary of two-way analysis of variance with the factors of noise level and risetime of

speech level for percentage of discomfort in Exp. 2.

Lg,,dB AN ST BHE RNMEo# FIiE
wERE S 52177.1 29 1799.2
Ly, DA 375.0 1 375.0 1.5
AE : AXS 7281.3 29 251.1
65 At B 5921.9 3 1974.0 11.8
FRE : BxS 14546.9 87 167.2
ZHAER : AxB 4323 3 144.1 1.3
v : AXBxS  9411.5 87 108.2
weERE S 251332.0 29 8666.6
Ly, DA 76893.2 2 38446.6 27.3
FRE : AxS 81544.3 58 1405.9
70 At ' B 17265.2 3 5755.1 23.5
FRFE : BxS 21263.5 87 244 .4
ZHAERH  AxB 2165.8 6 361.0 2.0
RFE : AxBxS  31688.4 174 182.1
WA S 67649.3 29 2332.7
Ly, DA 7615.5 2 3807.7 9.3
Az 1 AXS 23816.8 58 410.6
75 At ' B 5795.1 3 1931.7 8.9
Az : BxS 18840.3 87 216.6
ZHAEA  AxB 1488.7 6 248.1 3.0
Az 1 AXBxS  14266.5 174 82.0
*p<0.05
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Lg;=70dB DG Ly DFNRENVEETH 72D T, Tukey D HSD MIEIC X 5% NRDZELE
17572, Table 234 ICHEHRA /KT, Ly /7Y 50dB & 60dB DAAFAE/KAE 5% THE T/% <, 50dB
& 70dB DFER U 60dB & 70dB DFAEIEETH %,

I, Lg=75dB DEFEIC Ly DEIERE Ats DRZHEAMNEETH S T2D T\ L I DWW TDHif
FRNROMIE ] 7572, Table 235 ICHERZ/RT s Ats HY200ms DL EDEEE L IC X2 4G
EKHE 5% THETHSH, AtsHY 100ms DUEFAIIIEE TR, TAUX. AtgHVEW &4 L)L
DEME FRICKBEZHREL, %N EICFDEZTTIEI NS ELEZ NS, -,
Ats 723 200ms 7005 800ms DHFEIC Ly I K2 FRIRMEEIE S T2728, AtsHY200ms, 400ms, 800ms
DZFNFTNDEGEHITINT, Tukey D HSD BUEIC K 2% NMIDZEHIZ1 T 572, Table 2.3.6 I1THE
BEIRT, Atg3200ms 75 800ms D EDEEICINTH. Ly HY50dB & 60dB D 2T A E/KAE 5%
THETEL, 50dB & 70dB DT 60dB & 70dB DFIHETH 5, TOFERIE, Table 2.34 1
RUTz Lg=70dB DA ORGSR £ —29 %,

Table 2.3.4 Results of percentage of discomfort multiple comparison of the L. Lg;:70dB

Ly, dB 50 60 70

50 - *

60 - *

70 -
p<0.05

Table 2.3.5 Results of test of simple main effects for L.

YAEDIIN S Fn BHE AEof FE
Atg=100ms (ZH1F D Ly, OZE  316.0 2 158.0 1.0
Atg=200ms (23517 5 Ly, OZIE 14826 2 7413 45 *
Atg=400ms (21T 5 Ly, OZIE 22118 2 1105.9 6.7 *
Atg=800ms (23517 5 Ly, OZIE  5093.7 2 25469 155 *

#p<0.05

Table 2.3.6 Results of percentage of discomfort multiple comparison of the L. Lg,:75dB

Atg,ms Ly, dB 50 60 70
50 - *

200 60 - *
70 -

50 - *

400 60 - *
70 -

50 - *

800 60 - *
70 -

#p<0.05
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Fig. 2.3.4 Comparison of the results of percentage of discomfort in Exp. 1 and Exp. 2. Ly;: 50dB
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Fig. 2.3.5 Comparison of the results of percentage of discomfort in Exp. 1 and Exp. 2. Ly;: 60dB
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Table 2.3.7 Lists of stimulus for constituting a framework for evaluation.

Ls, L, ALg, Ats,
dB dB dB ms
70 5 100,200, 400 /800
_ 75 10 1007, 200 . 400 . 800
FBR1(Ly,=50dB ) 65 80 15 100 . 200 .'400". 800
85 20 100 . 200 . 400 .I800
- _ 80 5 100 200 . 400 . 800
FBL(Ly,=60dB ) 75 85 10 1007 200 14007, 800
65 70 5 100 /200 . 400 , 800
. 70 75 5 100 . 200 ./400". 800
KR 2 75 80 5 1007, 200 . 400 .[800
70 85 10 100
S 85 ® @
= 80 Q O O  FB1(Ly=50dB)
=
ﬁ 75 e O O %5i(Ly=60dB)
70t ® .
I o EE0
-
K 65
Y
=g

5

5 10 15 20
HIE #ALg, dB

Fig. 2.3.6 Comparison of the stimulus for constituting a framework for evaluation in Exp. 1 and Exp. 2.
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Fig. 2.3.7 Conceptual diagram for the difference of frameworks for evaluation in Exp. 1 and Exp. 2. Ly;:
50dB

T -

0
BRI DR S

Fig. 2.3.8 Conceptual diagram for the difference of frameworks for evaluation in Exp. 1 and Exp. 2. Ly;:
60dB
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Table 2.4.1 List of parameters of test sound fields used in Exp. 3.

Lyi, Lw, ALy, Lgi, Lg,, ALg, Atg, SN;, SN,, SRt
dB dB dB dB dB dB ms dB dB
AR
R
U
I A A
O A
R T
I R
R A
I
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R T
R T A
O B
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Fig. 2.4.1 Audiogram for listeners in Exp. 3.
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Fig. 2.4.2 Time sequence of test signals used in Exp. 3.
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Fig. 2.4.3 Instructions to subjects used in Exp. 3.
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Fig. 2.4.4 Comparison of percentage of response between laboratory-members and non-laboratory-members
in Exp. 3.
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Fig. 2.4.5 Comparison of percentage of response between group A and group B of non-laboratory-members in
Exp. 3.
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Table 2.4.2 Sammary of results of Exp. 3. X represents conditions should not adjust the speech level.

AT D WEhEE L~V L% OSNEL, dB
ifhEE L~L, dB -5 +0 +5 +10

50 X

55 X

60 X X X

65 - X X X
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Table 2.5 How to adjust the level of the announcement when the background noise level rises.

ZALRTD Wi L~ V(b % OSNEL, dB
Wil Lk, dB -5 +0 +5 +10

50 o o o x

55 o o o x

60 o X x X

65 - x x x
o: FHHEAT; HAR & 5dB, 37 | 0 K] 800ms

x: G L
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