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Table 2.1 Experimental conditions of the experiment 1
Case Impact sound LarmaxdB Number of stimuli  Trials for each listener
1-1 No. 1 50 Single 1
1-2 No. 2 50 Single 1
1-3 No. 3 50 Single 1
1-4 No. 4 50 Single 1
1-5 No. 5 50 Single 1
1-6 No. 6 50 Single 1
1-7 No. 7 50 Single 1
1-8 No. 8 50 Single 1
1-9 No. 9 50 Single 2
1-10 No. 10 50 Single 1
1-11 No. 1 40 Single 1
1-12 No. 3 40 Single 1
1-13 No. 5 40 Single 1
1-14 No. 7 40 Single 1
1-15 No. 9 40 Single 2
1-16 No. 1 50 Multiple 1
1-17 No. 3 50 Multiple 1
1-18 No. 5 50 Multiple 1
1-19 No. 7 50 Multiple 1
1-20 No. 1 40 Multiple 1
1-21 No. 3 40 Multiple 1
1-22 No. 5 40 Multiple 1
1-23 No. 7 40 Multiple 1
1-24 Background noise only 5
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Table 2.2 Evaluation categories

2R B2 (not distracting at all)
HFE DRI/ B2 (not too distracting)
E2Z e iﬁ % (alittle distracting)
L ABS i 72 % (quite distracting)
FEFIZEZUT/2 D (extremely distracting)

whn A W N =
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Table 2.3 Condition of floor impact sounds of experiment 2.

Upstairs Lower level
No. Impact source floor slab
Floor finish thickness, mm Ceiling Wall finish
1,3,4 160
’7 ,8 > Impact hammer Concrete lightweight No Gypsum board
’ concrete
25 Walking in heels Concrete 150 Yes Gypsum board
26 Wa!klng n Concrete 150 Yes Gypsum board
slippers
27 Golf ball Carpet 120 Yes Wallpaper
28 Golf ball Flooring 120 Yes Wallpaper
29 Golf ball Concrete 150 Yes Gypsum board
30 Golf ball Dry double floor 150 Yes Gypsum board
70 ] I I I I I I
—&—No.1 —@—No.3 —O—No.4
—4—No.7 —<—No.8 —&—No.25
60 —#&— N0.26 —A— No.27 —#— No.28
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Figure 2.11 Frequency characteristics of impact sounds No. 1, 3, 4, 7, 8 and No. 25 to No. 30.



Table 2.4 Experimental conditions of the experiment 2.

REEE 0D EFH

Pair Reference stimuli Comp ara‘Five

stimuli
1 No. 3 No. 25
2 No. 8 No. 25
3 No. 7 No. 26
4 No. 8 No. 26
5 No. 7 No. 27
6 No. 8 No. 27
7 No. 3 No. 28
8 No. 7 No. 29
9 No. 1 No. 29
10 No. 4 No. 29
11 No. 7 No. 30
12 No. 3 No. 30
13 No. 1 No. 7
14 No. 1 No. 4
15 No. 4 No. 7
16 No. 3 No. 7
17 No. 3 No. 8
18 No. 7 No. 8
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Figure 2.12 Larmax of reference stimulus and comparison stimulus when feeling the same loudness

of sound.
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Figure 2.15 Frequency characteristics of impact sounds No. 31 to No. 36 and No. 2.
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Table 2.5 Condition of floor impact sounds of experiment 3.

Slope of level attenuation from 0.1s to 0.2 s

Impact sound

after peak level of Larmax

No. 31
No. 32
No. 33
No. 34
No. 35
No. 36

No. 2

-12.0
-19.5
-30.1
-7.1
-24.5
-34.4

-18.2

Table 2.6 Experimental conditions of experiment 3.

Case Impact sound Larmax (dB)  Number of stimuli Trials for each listener
3-1 No. 31 50 Single 2
3-2 No. 32 50 Single 2
33 No. 33 50 Single 2
3-4 No. 34 50 Single 2
3-5 No. 35 50 Single 2
3-6 No. 36 50 Single 2
3-7 No. 2 50 Single 2
3-8 No. 31 40 Single 2
3-9 No. 32 40 Single 2
3-10 No. 33 40 Single 2
3-11 No. 34 40 Single 2
3-12 No. 35 40 Single 2
3-13 No. 36 40 Single 2
3-14 No. 2 40 Single 2
3-15 Background noise only 4
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Figure 2.16 Frequency characteristics of the original floor impact sound B and C used to generate
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FIREBENSE L & OE L, RREECE OFEM O 8B 2 K SR thic ki 25 & 35, 22T

EREHE OFGS IER AT 5 EE L CREHIMIEZETT 5., UBORIE T2 TH
BEOKMER 5% L35, F£72, hFEIT Choen’s O dIZ L D fER LT,

BRSO E

LaFmax 2% 50 dB OFERAZ DV THITE O JE B MEICE B 35, Hill No. 2 2 FR< §7_T
DRI IBNTEHMI 3 LLETH Y [RIZ72 D) &Rkl Sh, KBRS %% < S Tefilik
No. 31 & No. 32 [ZFHliA 4 L ETHY 72V EKICR D LRHMlisiz, ZOfERIZ
WCHI No. 2 & ZDIENORBEOFTEMICOWT t MEEIT -T2, fEH% Table 2.7 (TR
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Table 2.7 Statistical significance for stimulus No. 2 and other stimuli.

Impact sound No. 31 No. 32 No. 33 No. 34 No. 35 No. 36
t(13) 10.2 11.7 4.84 5.63 2.02 1.15
1.39 X 2.90 X 8.16 X
p 0.00032 0.065 0.272
107 10°® 10”°

Choen’s d 0.10 0.10 0.05 0.06 0.03 0.02
Statistical

o Yes Yes Yes Yes No No
significance

PSS 4 LLET I720WSKIC7e %) & FEl S v 80X, Figure 2.16(a)l 2§ R E B
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728, HM No.2 |22, Bk 3 TIIEHE2Y 3 K T - 7223, 2.1 (FEFr2) TIEFE
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Figure 2.17 Averaged degree of distracting for each stimulus of experiment 3.
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WIIRBRBEEIC K > TIRESN D WREMEZ RE T 5, 72721, LL 3% MmbEE L1 &
ROFAEFTETHY, HEEDO LD ITHEXBNTH A FTI v 7270 RRAPEDD
a, TOMEIZT U RRXADRKEIZbRELSELASND,

AR REIZE R LT, BIOHERBRERE L~z R CRFHE TRO R, fHE O
EIHRARKTIBREEL/NEDoTe, EITZXAF—TEHRS TV RXAZHNSHZ &
& L, Time-varying loudness & Y — REDE EFE5 L, B7 2 U IO FEIfE & bl L
7o RB2DE I N B EF LT,

41



b
w
1ok

n
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i=1

72721, NilX2ms Z & @ Time-varying loudness [sone] T ¥, At=0.002s,n (% LL, & [F]
KTh b, #iRk#% Figure3.2 DLIIRT, M OESIIHEEIFER TH D, A THO
TR DO FEFA TIE, Niwe DFTHY LL, £ 0 & B ERR T TR L7256 OWRERBA ® -T2,
AU, BEERE T U RRADRERELY bREBZREICESNT IKUCR D) BREZ[EIE
T 5 L0 ATREMEZ RFT 5, 7272 L, AR CIImEES ORERIRRE & R 2 8T A
U ZIZHIEE T & Tz e, LERR 2 RElARIE OFERIC DWW TRERRT T 2 2 &1
TXARW,

7235, Preis H[30]IX, 7V RRADFZBEEOFHBEMTH D SEN % EFH L, SEN & Larma
OFBEARE N EEZHELTND, 72720, 77 RRAOZEFER SEN & DR O %G
IZOWTOFEM 72 RFHIIT DI TRV, SEN X5 HEEL t IZK1T 57 7 KX A N (D
R M CH Y, RQ)TEFRK LT N ERIFETH DD, NOOFHEFIEITHATE ST
72N, Nint |X N (t)% DIN45631/A1:2010-03 (2555 < Time-varying loudness & L7235 @
SEN Toh %,

(a) ®LL,: R?2=0.638 (b) XN, 1 R?=0.842
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33 ARMUERELANILEKXEDMHIE

52 TN OEER T, RERFICOW TR EAM T R4 FAST & L7z A
FREEE L~V DR KIE (Lapma) 737 A—% & U TRGETL, REEE OLHEFHEIC R
W, TLafmax D LV DRI, TSR], TIRFFIZ BN PN 52 4R L
oo 72, 32IZBWTER LT U R AR EENFE S E Nind 1 3OBRFEAR & IS HS B
ZEEMOLMNT LT, LEER 5T, N ZIREEEOFMICHWZIRRNWEZEZ HND
S, Larmax D X 9T — A7 585 31 CHIE FTREZRFEEE O AMEE T, FEHO L THHT
BbH, I T, Larmax & N ERNIET D LI ITHIET D2 L2 & 2 5,

Figure 3.3 12, 2.1 (325 1) THWZHII No. 1 225 No. 6 [IZ DWW CEHREE TRk 7z
Nint & Larmax DB Z G & L TRT, RTORIPLIZIBNT, Lapma DR EZ W E N R E
NS, Lapmax 23F U Td o TH RO AR BORHER B2 D & Ni DIEIZSR 2 D,

70
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Figure 3.3 Relationship between Nin:and Larmax for each frequency characteristic of stimulus.
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3.3.1 FHEAZE 1 : BKBEIEE LAIVIZER LIRS

2.1 (B 1) 1Z31F D Figure 2.8 DFEFR LV, JEEEEREE DS ELERH AR D FI No. 1
P35 No. 6 1IN T, [Lapmax DURTEHIR] DKL 72 D1F E N PR E L R HMHMDBHE S
Nb, WIEFE 1 T, FFEOREEIZE N T L UL RE WA ERE O RS %
K E L, [Lapma DWRTEFRE] 23T A =2 L LT, NuaPELLRD X IIZ [Lapmx P
VALV DORAN ZRET D Z 8T, DERFHI O BT 2 B LIRSS L~ L% R
L EERET D,

[Lafmax DWRTEFIL ] &2 /3T7 2—2 LT 50O EASITEEZRET HICHTD,
Lafmax 25 50 dB DA N 3 1 & 72 2 B8R %, FLvEdh#R & L TXBI)D L O ITEFRT D,
Z OFEEMHRIL Figure 3.3 (2R LIZBHITLD Nine & Larmax D BIROFEEJH) 72 i & 72 5 &
INTEDT=,

Lgrmax (Nint) = 10log; Nine + 50 (3.3)

[FIERIC,  Lapmex OUTERILIZ L > TR DM Z & D E a6 L Ob 2 VT, Hil No.
1 775 No. 6 DIREEFIZHT D N & Lammax PBIRIIRGAHD L D ICKHTE S,

Larmax (@i, by, Nint) = aglogy Nine + by (3.4)

BRI D B a3 L b 1%, Figure 3.3 2777 H# No. 1 2>5 No. 6 (ZF1F D Nin
& Larmax OB S EIFHTIZ L 0 sk 7=, Table 3.2 ([ZHK R %Y D ap B L Ub, &7
T B, kKITHEER S THL, T2 THE, FREOREREIL, R No. 1 2% 63 Hz
1%, HI% No. 2 75 125 Hz #5485, #11 No. 3 25 250 Hz #¥3%, #i# No. 4 A% 500 Hz #73k, i)
¥4 No. 5 2% 1000 Hz #7148, #1I% No. 6 73 2000 Hz #5 & L7z, T 5 OHFHE O .0 E %K
.l 15, REHITBT 5 EKarZHE No. 1 7>5 No. 6 T _XCIZx LITVWMEE & 5 2
Enn, RBHD I HIFEET D Z LIk > THKHFKIC BT 2 H—~DEKa L 35, X
GBI DEEDbIL, fi 23T A =X & LT2BURSHTIC L Y KB.6) THET D, Z DA
R T IC 31T DR EMRENE 0.892 ThH 5,

Table 3.2 Constants for each stimulus.

Impact sound No. 1 No. 2 No. 3 No. 4 No. 5 No. 6
a 7.4 7.7 7.7 7.4 7.2 7.8
by, 48.1 49.8 51.6 534 55.2 57.0
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6

a=Zak/6=7.5 (3.5)
k=1

b, = 1.8log,f, + 37.3 (3.6)

RB BT D ERa F AR O ERallE &z 5 &, X3.3)EXBHDEEND, K
TS DR E RN L - TE D 5 DB O A ST E A LAFmax (fi)lE, NGB DHITEY
RDODDHIENTE D,

L —50
ALAFmax (fk' LAFmaX) = (10 - a) (AFIH+) + (50 - bk) (3'7)

FEH U 72 Larmax (& A Lapmax (f) Z A D Z LT LY, N & OEUENKB.3)TLICE E
DIIIE Lapmax KD D Z ENTE B,

ZZETRDT Larma DIREF A XT X —2 L5 25 0HFHli O EASIHEE VT,
DEEREAR D A ST &2 B8 U Te Lapma ORI EME 2R T 5, MHERTOKREE S LU,
1dB %17 T Larmax 73 26dB 205 64dB & L7z, F7o, FIREEE D Larme 2% 50dB D555
DA T B —T N RO A FEEE LU KB Figure 2.4 12X V522> T
%o Lapmax OUSERIRIT, B0 Y HEL No. 1 2>5 No. 6 (2% L, 63 Hz 75 2000 Hz O
F U B =T N R EE B T E LT2 Larma OREFIIZ L > TEE 5 LT OE
HOTEE, RGO RED, KEIS, OEFMOELSITHEZ LR O Lapma (A5
TRk, DHEFMOEA ST EBRE LTEMIE Lapma KD D Z ENTE 5, HHNHKIC
BT D Nine & HHIE Larmex DBFR % Figure 3.4 |Z7R7,

Figure 3.3 |{Z7”7" Nine & I IERTD Lapmax PBAGR &, Figure 3.4 12787 Nie & i IEZ D Larmax
DEARAZ LT D &, Niw EHHIEE D Larmx PDBRDO T3, FHBIZIT D Ning DZEIT/ N
WV, ZOZ EIXODHEFMAE L RD L) Lapmax PHIESNTND Z L EEWRT D, Ik
TEHS 63 Hz A ORI No. 1 1%, ORI & Hlg U T N OTEREN R E W2, KIE
TlX 63 Hz HHR D JE B HA 7 % % < GLREREIZB W T, 1 H TR e #f E 5152 R
SR
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of stimulus.
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PRIETEE O g [A] A2 B A
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Figure 3.5 Time variation characteristics of stimuli of the experiment 1.

JE W B I D B 72 B I No.l 735 No.6 123N T Lapma OIS ENEMIT R 2 S, T
RTCORFPLIZEBNT, FENEREIN TS 0.1 s £ TOMIS Lapmax (XK Z ELD 23,
IRKEIZET D E TOL~L EH ORFMZEV RN Z L IR 5, R RERSH
THhH 0.1 s 05 0.2 s DRI, BETORPIZIBWTRHIZILE & HIZLNANBET S
3, B OBV R IR I AR I B 2 2 < Gt & E LS TR Y, ﬁﬂzﬁ
Bk sy & % < S A No. 1 CIIAM ORI & ol LT LR D00 22l m) i

IEFE2 T, T A—2E LT, ERAEEKD 2L E0HEE k%huﬂfﬂfxé
RS a2 Fr>2, 0187205 028 DD [Lapmax D LV-SIHEROMEE ] Z WD, [Lapmax D
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NXUEEDOMEE | R8T A—=F L LT, NuDNEL L7225 £ I [Lapma D LIV DRI
EET S LT, LEFMOBEA T EEE LR EREE LV ERD DHIE RS
T2,

Table 3.3 {ZFHH No.1 225 No.6 IZFT D Latmax D E— 27 005 0.1s 775 0.2s DfED L
SUVBE O E 2T, XL, WHSHTY 7 b7 =7 (RION,AS-70) ZHWTO0.1s =
EATHHWT LT Lakmax D D 5, Lapmax D E— 7 ZETeHHEL NS, 0.1 s 2 OfE Loy & [FIFF
S 02s O Loa FAWVWT, REITLVEH L,

Table 3.3 Slopes of decay Larmax between 0.1 to 0.2 sec. from peak level.

Impact sound No. 1 No. 2 No. 3 No. 4 No. 5 No. 6
Slope of LaFmax -18.2 -28.7 -28.1 -30.9 -33.6 -34.1
Loz —Los
aLAFmax = 0.1 (38)

Table3.3 & Figure3.3 M 5T &, [Lapmax DWRERIR] DMEL 72 D1 E, TLapmax D LN
TR DO E | 1 TEERNIT/R Y, NS KEL RDMEAND D,

[Lapmax DR DOME | Z2XT7 XA —2 LT HLHEMEOEASITHEERET HITHD,
OBRFEAM & RS D BN Nige & [ Lapmax DIEDOMEE | OBAMRIZHE H L7z, Figure 3.6 |2,
Figure 3.3 {2787 Nt &, Table3.3 (2779 0.1 705 0.25 DD Lapmax D LW O &
DERE Larmex Z &R T o Larmax DIE DM E DFELDRNEE Nie PR E <, Larmax DIE
IMREVZE N OB REVHIN A 6D, 20 & ZOHIlJ# No. 1 7*5 No. 6 123
F % Nt & Labmax DWHE DB Z ay,  OBARITNG.YD L D IZKBITE D,

aLA Fmax (ALAFmaX’ BLAfmax’ Nint) = ALAfmax lng (Nint) + BLAfmax (39)
% LAFmax @T[E‘AL;}S &j— 5 ﬁiﬂiﬁALAFmaxj\S J: Ui‘BLAFmax ﬁi, Figure 36 &Zi_\ng— ]Vint k LAFmax DV

UL O Z OBARD B RIRATIZ L 0 K7, Figure 3.7 IZ Larmax 7% 40 dB 725 50
dB DFAED 1dB ZE DA, BLUB,,  ART,
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REBNTHIT DERAL,,, N Larma (K LITVMEZ & 2 2 L5, K(GB.10)D L 5 ITF
BFHZ LiCE > THBTOH—DOEHAL T 5, KGTBT DEHB,,, 1F, Larmax
HoXT A= L LEERIRESHC L 0 RGBID)THE T 5, ZOERIFSHICEBT 5 ERK
13£0.996 TH %,

10
A= ZALAFmaXJ/w =0.012 (3.10)
i=1

Bl = —0.0016Lagmax + 0.056 (3.11)
X(3.9), B.10)B L PG IDDEED S, Larmax 1F N & Larmax DI OME X &
THRGEB.2)D L HIcEREND,

Larmax(QLpmay s Nint) = 751092 (Nine) — 0.625a,,,  + 35 (3.12)

X(3.3) £ K (3.12) EAEMN D, FRETEEE O LRI O X 12 X > TED 5 D ERFEf O

B ST A Larma (@1, G 13)NCE VKD D Z ENTE B,

ALAFmax(aLApmaxleAFmax) = O-ZS(LAFmax - 50) - 0'625aLAFmaX + 15 (313)

FEH U7 Larmax (A Lapmax (@)ZMZ5 Z 22K Y, N & OBRNKB3)TLICEE
DIIIE Lapmax ZRDDHZ ENTE B,

ZZE TR Lapma P UVIWBEROMHE 237 2 — 4 &3 5L BERHE O A S
ZHAWT, DEEHEOEA ST &2 B L 72 Larme ORI M2 BT 5, fIERTORE RS
LU, 1dB A7 T Lapmax 25 26dB 205 64dB & L7z, FIKREEE D Lapmax O LU
WOME T Table 3.3 ICL VAL > TV D, Lapmaw DIREHIRIC L > TEE 508
A O EASITEIE, GBI BRE D, HEIS, DHEFHEOEADITEZ FZH D Larm
WMz 5 Z L2k Y, LHEFHIOEL ST 2 EE LIZMIE Lipmx ¥ RDDHZENTE D,

[Lafmax D VIR OMEE | 237 A—2 LT 2550, FHPRICET D N EAHIE
Larmax DEAFR % Figure 3.8 (27”77,
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Figure 3.8 Relationship between Ny and correction value of Larmax 0Of slopes of level attenuation
from peak of Larmax between 0.1 to 0.2 sec. from peak level that of stimuli No. 1 to No. 6 and

reference curve.

Figure 3.3 [Z7R 7" Nine & A IERTD Lapmax P BAMR &, Figure 3.8 (7R T Nie & I IEZ D Larmax
DEARAZ LT 5 &, Niw EHHIEE D Larmx PBRO T3, FHBIZIT D Ning DZEIT/ N
WV, TOZ EIXLHEFFMAE L 2D KD Lapma DHIIESNTND Z LB BT 25,
EE2 TIE, MEFE 1 & U CTRICIRE RIS 63 Hz H ORI No. 1 123\ Tl
PR O THIFEE 2 A E L TR Y, LEFHE & OXHEZ SO D Lapma PHHIEZIT S T,
JE BRI DR T A — 52 & U CREMZERFEDNE Y TH D Z LB LT o7,
— T, EJERE S &% < G TRl No. 3 205 No. 6 [IZ oW Tk, MiELE D Sl
TTRREENE(N L TRY, EWEEE L BB OW F 2 Z BT LERNH 5 &
Ezxohb,

Figure 3.9 (T, A8 JEIE U5y % F ORI No. 7 225 No. 10 IZ2W\W T, fHIEHIE2
Zoii H U 7oA R A 7”97, Figure 3.8 To L 72 BRI D % B RrME 2 B DBl No. 1 2> 6 No.
6 DA & bl U C, Figure 3.9 O A58 D JE IR BURHE 2 £ D fiIl I No. 7 72> 5 No. 10 Tl
FEHEHHR L M IER O Lapmex OTEBENS K E LERFHH O TR RS 5, FERO Rl
IR & R B AT 2 E B RES N D,

UUbEZaEE 2, WHTIE, ®EEES 22 < G006 &, IR By 2 5T IR
B 1 b 3 TR 7o/ E I A AT 5.
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Figure 3.9 Relationship between Ny and correction value of Larmax Of slopes of level attenuation
from peak of Larmax between 0.1 to 0.2 sec. from peak level that of stimuli No. 7 to No. 10 and

reference curve.
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3.3.3 MIEAES : FIRM I L OREESFEICER L5

MHIESE 3 ClE, AR & R A BV R EO M G IZE B L, T ORI ER 4 72
FEEROREEE I TRE e, OEFHMEO BT BB LIOREREE LSV ERD S
HIEZ T 5, Figure3.10 12 2.1 (B 1) THWZHI No.1, No.4, No.7 3 LU No.
9IZDNWT, F 7 X =T /N RED Lapme DFEFZEEN R 2 7T,

OEDDORETH>THA T X —T R RED Lapmex OWFEIZBIFEIZ /20, FRIZ
FHIEJTUE 2 THIIED /N T A —2 & LT RABEERIRD [ Lapmx O LSRR OE X ) &
63 Hz D Lapmex D LIV OMEE ORFEIT R D, 70k, REEREM S %<&
Lol No. 1 B3ELUNo. 7 &, @EJEIEHS % & Tl No. 4 38 KXW No. 9 Z g4 2
&, BB Ko T, BEBEBERID Lapmae (T 2GR RR D LHERIND
25, F9 2.0 (EBR1) TONZ, LEEHMIICEEET S 63 Hz HOMTIZER L, 63
Hz #53D TLapmax D V-YIVEE DM E | 287 A—2 L LTEHIEZT 9,

Table 3.4 [Z4-HlI No.1 705 No.10 (28T %, A7 X —7 /32 FHLE RSO 63 Hz 1
WIZERIT D Lapmax DE—27 15 0.1 s 05 0.2 s DO L-UEEE O X 27, XL,
WHHTY 7 h 7 =7 (RION,AS-70) MW T 0.1s Z &2 L72 Lakmax @ 9 5, 63 Hz
AR D Lapms D E— 27 Z G TeOHHEZ 03D, 0.1s % OME Loy & FIRFZIN S 0.2s % OME Los
ZRAWT, XGE8HIZLvEH L,

FIIERTOREERE L~LiE, 1 dB %5 T Lapma 23 26~64 dB & L, SIREREE D 63 Hz
HAR D Lapmax D L IWIHEE OH X 1F Table3.4 (2L WAL MNIZ72 5 T D, Lapmax DIRE
WIZ L > TEE 2 LHEFHiOEASITEIE, XG.13)05kD D, 2.1 (FEBr1) X, K
RS OARE WA oy DN DRI B S 5 Z LD, MEJIE2 ERICAGI3)IC LY
DRI O E A ST &2 BB LT2 Lapmex DM IEEZRD D Z L 55,

B, DPRFHI O B A DT B 2 T D Lapmax \MZ D Z IR0, DI O FEAS
T E2ZRE LT MIE Lapmex Z3ROD 2 ENTE D, 63 Hz HIKD [ Lapmex D LIV O
X BENRT AR ETIHHAED, FRIZET D N EFHIE Larmex DBAFR % Figure 3.11 12
N IS

TS O A e $5 R 2 Bl No. 7 205 No. 10 128V TC, 63 HZ H D [Lapmax D L
NOWEE O E | X T A—2 L LTSHIESIE 3 DI 923, BFEMEHEIRD [ Lapma D
VAVE O E | 2T A =2 & LIEMIERE2 K0 Y, N & AHIE Larma D BAFR DB
PR FEAEMAR T <, DB O PRI ERN @SV E R Z D,
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Figure 3.10 Time variation characteristics for each octave band of stimuli of the experiment 1.

Table 3.4 slopes of level attenuation from peak of Larmax of octave band 63 Hz between 0.1 to 0.2

sec. from peak level.

Impactsound No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10
Slope of Lapmax -12.2  -269 -26.8 -26.6 -2.75 -2.75 -11.4 -155 -224 -224
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Figure 3.11 Relationship between Ny and correction value of Larmax of slopes of level attenuation

from peak of Larmax Of octave band 63 Hz between 0.1 to 0.2 sec. from peak level that of stimuli

No. 1 to No. 10 and reference curve: (a) stimuli No. 1 to No. 6 and (b) stimuli No. 7 to No. 10.
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Figure 3.12 IZBWT, 63 Hz 7D [Lapmax D V- NIVHERE O E | 28T A—2 L LTz
Figure 3.11 &, 2JABEEAFID [Lapmw D L-YIVBEREOME | #/3T7 A —4F L L7z Figure
3.8 & Figure 3.9 ([ZOWTC, (LERGFHI O TG A4 k32, THISEX, M1E Larmsx &
TR D Lapmax DZEN SR, ED/NSOE R PR XE . 2 2 TlE, REERSO.LH
PG SEBR D /T A —H & UT2 Lapmax 23 40 dB 225 50 dB %152 95, #ili#% No. 1 & No.
7 T IESTIE 2 DI 5 D TPHEE XSO, T OIENORBE CIIMESGE3 DI H> 8T
HIPRSEE I3 63 Hz ik D 8 I Bk 4y 2 2 < G filii No. 1 & No. 7 IZ8W\WT, fHIES
52 DIFH5 BMEFE3 L0 THRERE -T2 m & LT, 22 (FHR2) ToONE
£ 912, 1000Hz BL LD JE R 7 2 2 < GHHmaIc TRESH I A2 HIhHh D & b
HIZ, 2.1 (EBR1) TORTELIIT, Lapmax DREWVWED TR D) BHIIZHDH Z &M
Ez b, IREEEO KU 5 ) FREITARER RS D272 1 CrEsHl S v7en 2 &
Extnd 2, —H T, MIEHIE 3 OIF O PHIESE 2 O XD &R T HRIEEL A @i
FIZd D 2 b, REEERS DL~ SWBEThH - Th, Z OREZSERE
IR OO T 5 e E 2 b D,

22 (FEBr2) THW=HIE No. 25, No. 28, No. 29 3 L T8 No. 30 {ZOWCTHHIE L 3 12
U Lapmex 2 DBERHI & OXFIENE L 725 L ITHIET D & X DOHIE Larmex & Nint O
£ % Figure 3.13 (27" ¢, No.25 & No.29 ([ZBWT, MEMEAR3.3)THR SN D IR
AT <, DEERHE O PR E 2BV, No. 25 (227 UV — AT 7 HEH % b — /L TH
T3 2%6, No.29 1Far 7 V— AT TREZIANTR—1LE2HERE T IE L5561
BT HRERE CTHY, FAEETAEL DZREBREICH L TOARPE CTRET HMiE Tk
IEAFRECH D L E 2D, No. 25 & No. 29 & bl U CLERFEM O RS E 3% 5 No.
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Figure 4.1 Example of pulse rate variability of Listener 1 to 4 during experiment 4: S means start

stimulus and R means response for evaluation.
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Figure 4.2 Example of pulse rate variability of Listener 5 to 8 during experiment 4: S means start

stimulus and R means response for evaluation.
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Figure 4.3 Example of pulse rate variability of Listener 9 to 12 during experiment 4: S means start

stimulus and R means response for evaluation.
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Figure 4.4 Example of pulse rate variability of Listener 1 to 4 during experiment 5: S means start

stimulus.
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Figure 4.6 Relationship between the event in each experiment and the analysis interval of the

listener's physiological quantity: (a) Experiment 4 and (b) Experiment 5.

Table 4.1 Statistics on the number of samples of PI in each analysis interval.

Analysis interval 4-1 4-2 4-3 5-1 5-2
Average 11.1 4.5 22.1 15 43
Standard deviation 34 2.5 11.1 0 3.7
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Figure 4.7 Correspondence between P/ and number of samples in each analysis interval:

(a) Experiment 4 and (b) Experiment 5.
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Figure 4.8 Correspondence between CV and number of samples in each analysis interval:

(a) Experiment 4 and (b) Experiment 5.
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Table 4.2 Statistical significance in Spearman's correlation coefficient between P/ or CV and

psychological assessment for each analysis interval.

Analysis interval 4-1 4-2 4-3 5-1 5-2

Physiology pr cv Pl CV Pl CV Pl CV Pl CV

Spearman's
correlation coefficient

Statistical significance ~ No No No No No No No No No No

0275 0411 -0418 -0.100 -0.154 0243 -0275 0.196 -0.111 -0.268
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Table 4.3 Statistical significance in Student's t-test for each analysis interval of experiment 4.

Analysis interval 4-1 and 4-2 4-2 and 4-3 4-1 and 4-3
Physiology PI cr PI cv PI cr
t(11) 1.21 13.0 0.315 25.2 0.411 15.0
p 0.251 4.99x10°® 0.759  4.48x10"  0.689 1.12x10°®
Choen’s d 1.83 x10*  7.01x10*  6.26x10* 1.68x10°  8.09x10* 9.78x10™
sit;;iisf;iccaﬂce No Yes No Yes No Yes

Table 4.4 Statistical significance in Student's t-test for each analysis interval of experiment 5.

Analysis interval 5-1 and 5-2
Physiology PI CVof PI
t(11) 0.625 7.82
p 0.566 1.44x10°
Choen’s d 1.92x10°  2.38x107
Statistical significance No Yes
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