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Psychophysiological Responses to the Sound of Fabric Friction
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Abstract @ The objectives of this study were to investigate the relationship of sound parameters with subjective
sensation and physiological responses, and to figure out the interrelationship between the subjective sensation and
physiological responses, Sound parameters calculated were LPT, 4L, 4f, loudness(Z], and sharpness[Z]. Subjective
sensation was evaluated in 7 aspects(soft—hard, loud—quiet, pleasant—unpleasant, sharp—dull, clear—obscure,
rough—smooth, high—low) by thirty participants, We acquired physiological responses when each fabric sound
was presented to 10 participants, Physiological signals obtained in this study were electroencephalogram(EEG),
pulse volume(PV), skin conductance level(SCL), and LF/HF of heart rate variability. The larger the values of
loudness[Z] and LPT, the louder and the rougher the subjective sensation of the perceived fabric sound, Also, the
larger the values of loudness[Z] and LPT, the harder, the duller, and the less pleasant. As LPT increased, PV
decreased, Loudness[Z] increased in proportion to SCL and so did sharpness[Z] to LF/HF. As the sound perceived
to be quieter and clearer, the relative power of slow alpha rose. As the sound perceived to be more pleasant and
smoother, PV rose,
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Table 1, Characteristics of specimens
=N SA
z XA Mo X220 ™ T
AL... s A'IT =20 (mm) (mg/sz)
1 WaP-SPUN |\ oain | 018 | 9.00
weft-filament
2 silk filament organza | 0.16 333
3 filament damask | 0.18 938
4 filament brocade | 027 1417
5 filament satin 027 11,89
polyester )
6 filament habutae | 0.09 6,46
7 filament taffeta 0.20 10,18
nylon
8* filament taffeta 014 10,61
9 acetate/ spun crepe 0.60 23,63
polyester

* polyurethane coated
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Table 2, Descriptors for sound sensation

T +3
TasHard) e HE2(Sof)
FE5HQuiet) e Al112{&(Loud)
S Unpleasant)  -eeeees F3HPleasant)
SHOU) e =712 2(Sharp)
ESHODSOUrS)  ereeess 2+2(Clear)
DRI Z(Smooth)  seeeees 74 &l(Rough)
2low)  eeeeees =2(High)
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o BYF
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Fig. 1. Experimental chamber
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Table 3, Sound characteristics of fabrics

gagel el 2o

NE (LdPBT) 4 4 |Loudness(Z) | Sharpness(z)
(dB) (Hz) {sone) {acum)
113662 | 3765 | 9024 068 370
2 | 4284 | 3847 | -19616 0.40 372
3 | 5380 | 5359 | -19,904 069 238
4 16484 | 2742 -7,360 376 369
5 | 3774 | 3720 | -7.488 022 370
6 | 4274 | 3775 | -B7B2 030 371
7 56.39 19 11 -2,.944 240 452
8 | 6056 | 3110 | -5184 254 360
r‘9 5380 | 2505 -5,104 126 521

Bold letters mean maximum and minimum values,

gAgelel AL 1911dBUFYE  EFZENT))~
53.59dB(A A vhrt23(3) e BEEE HYa, 4



9

ok

()

82 =AY -ol2F - axE -

A
T

I'

~19,904Hz(d 3 Tr}AZA(3))~-2,944Hz (L& EFZ
EK7)9] 3& YeRdl. 4 2F 2HEHA A
H1 AR Foegd A edHd Foagk
o ztol2, % 2 EY Axrt 2R A3 g
A I A4S JERI] diEe EE AR 43S
=9 & 7T
Aeledata 8919 loudnessizlol oiME Z

A2E AE(S)0] 0.22s0neS 2 71 A9k, o]
Uido] AgARE 42(0.2s0ne)9} W&Et e, A
A BR2A0|=(4)(3.76s0ne)9} YFUE BFZE 2%(7,
8)(2.4sone, 2.54sone)?) loudnessiZlE= vpAEsE o
stag] Axd s}FslIrhsl. Sharpness(ZlE 4= o
ut23A(3)7}F 2.36acum e 7P A3 AF o] Z(9)7}
5.2lacum® 8 71 AX Zdo|Z(9)e At /M
IHEA AE AR #AHEHA BE E@ely
o] Y7tg2go] 0.5~2.0acum BES] A7} v|wd o
5], A9 5L o Tt R o g =AA
Aoz B}

W
N

b}
Mo
a8
Mk
0jo
2
o
o
o
<]
2

N
I
oy
0x

ot fAsty winge ez AzZHAYL, ofg)
HzAoz Ha "daAd=@Y ile /M Al
Hi =k Advin HriEdd ¥, A3 o3k
Gre 7P REYR Be 22, J2n YdE g
Zek®)E 7P gostal sty EIvh AA3)
Ag Bt opzt A3 BE A= (4 T 7}
i A Zod HrtEolA UUE el Ze®)x #
7t HHdo] 4] g ZAom wdd £ gl

FHH A2 2 WHR] Y A dEAS ¢
of B7| 5 J@ATA BAHE g A Table S
o} o] ‘REgF e ‘ANngg'd ‘A s 747
54 @EAgo] oM A& vlEgo] REesE
Z2E31 vinele Ao AXFY) AnEee
BT RF #¥o), 3 ‘AXHE 4F BHo)
AN AlnHEFE gata AR ARAFRE Ao
2 e E3 CHE TS AR 2k 2 s
oA gherE mjngvin Azt

Table 4. Subjective sensation induced by sound of fabric
friction
Foy 22
Ng

REAZ ALNE| FHE (PIRS| HE | AR | =3
1 133 | -267| 200 | 000 | 100 | -267 | -033
2 | -100|-167 | 133 | 133 | -100) -167 | 267
31233 | -167 | -033| 000 | 267 | -167 | -200
4 | 233 | 267 | -100 | -067 | -300| 267 | 133
51233 |-200} 033 | 067 | 100 | -200 | -200
6 | 067 | -133| 033 | -067 | 100 | -133 | -267
7 1-200| 100 | -167 | 200 | -167} 133 | -033
8 (-300( 200 | 233 |-100(-300| 267 | -1.33
9 | -067|-133)-200| 100 | 000 | 100 | 167

Bold letters mean maximum and minimum values,

Table 5, Intercorrelationship among subjective sensations(n=9)
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Table 6, Changes of physiological responses induced by Aoz d&H} fﬂ.rti ‘147].§° T} ‘TLd s
sound of fabric friction -
A 820 Ayelal ot 2B vhEge Wiz
Mp|™ dHie L
T H:}au liaa = 2% Foldl tiE A7 ts 2 5% F I &
i AlEbHES L LEMTIES - - - -
N2 (EEQ) (HRV) PV) (GSR) FEA ago] Had Aoz yehgr)
slow alpha LF/HF PPG* scL
% - % S
) 0] %) (S) Table 7, Relationship of sound characteristics with subjective
1 -0813 -0015 0019 -1.147 sensations(n=9)
2 -0415 -0,037 -0,002 -1270
3 0515 | 0067 | -0022 | 0925 Y Regression Model Adjusted R’
4 -1.750 0135 -0,048 0129 HEBZ | Y = -1.28xLoudness[Z]+0.48 0,58
5 -0.188 -0,090 0.144 -1.019 A& | Y = 1.45xLoudness|Z]-2.35 0.88
6 -0430 -0.102 -0.029 -1242 S8 | Y = -0.12xLPT+5.73 0.64
! 114 0160 0016 0828 uspg | No variable met the 0,05 significance
8 -1,145 0177 -0.054 -0,686 = | jevel for entry into the model
9 -0512 0470 -0.024 0,494 %S | Y = -1.30xLoudness[Z]+1.43 063
* low frequency/high frequency of heart rate variability Azl Y = 1.53xLoudness[Z]-2.26 080
** photoplethysmogram
» okin conductance level wo No variable met the 0.05 significance
. - == fevel for entry into the model
Bold letters mean maximum and minimum values,
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Table 8, Relationship of sound characteristics with physiological
responses(n=9)

Y Regression Modei Adjusted R?
LPT Y = -352xPV+44 0,71
Loudness[Z] | Y = 2.43xSCL+3.38 0,70
Sharpress(Z] | Y = 3,05xLF/HF+3,59 050
a0 Y = -37,12xLF/HF+36.76 0.41
No variable met the 0.05 significance
Af .
level for entry into the model
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Fig. 2. Relationship of sound characteristics with physiological responses
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Table 9, Relationship of subjective sensations with physiological
responses(n=9)

Y Regression Model Adjusted R®

2 | Y = 2.95xslow alpha+2 .01 0.46
A | Y = -2 3b5xslow alpha-34 09<PY-298 0.84

QB | Y = 44 82xPV+0 43 0,50
wrize No variable mgt the 0.05 significance
level for entry into the model
22 Y = 3.03xslow alpha+2.0 052
HE Y = -69,02xPV-142 0.64
=2 Y = 7.04xLF/HF-1.42 0.60
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Fig. 3. Relationship of subjective sensations with physiological responses
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