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Effects of sounds on the tactile perception of textured surfaces
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W Abstract: Previous studies reported that hearing white noise
modified tactile roughness perception. In the present study, we used
event-related evoked potentials (ERP) and subjective skin sensation
to investigate the effects of auditory information (white noise /blue
noise / pink noise) on tactile perception of textured surfaces
(rougher/ smoother texture). Subjects touched the moving stimuli and
instructed to ignore the sounds. The ERP results showed that N1
amplitude and latency values were different between the rougher
texture and the smoother texture. At the rougher texture, the sounds
affected on tactile perception. In addition, subjective skin sensation
results showed white noise and blue noise modified tactile roughness
perception toward rougher sensations in the rougher texture. These
results suggest that auditory information modifies tactile perception

selectively.

mES

EMNIAROFEG (£ -2h) #RFT D, RO A TS
B REMAEDETND, ZUEDEROB A 1%, FV S L
RBLAIZETHROEHEEZ M LS, OB 72 PR AR
% (Central nervous system) |Z CIF#REZFLH TND, R BD A
INTHELT, il BRI Z AR DO AN AN =X DTHERLE B HY
FARR ORI ZE AL (R e DB, ATE72 0 B ) IC X R & h
BHIFHIE, BRI IE ST bEn D,

HER LR O AT AN =X BB EBIL TODZ STz, Wiko
Kl (T AF %) I =BT AR U DBk 13, IR 3570t
WEAR A MENTI L RE T, Mg il 774
T DA R E GEEALY) Th, 77 AT Y OBERIFIZ, &
TARAREANHZET, MRS BETHZENMBILT NS,
MRI FFZEIZIRNT, BB E R T AN/ A R % [6 I SR L2 BRI, fil
WEFER OB ENLINASLNT=ZEDE, RUA N A X LSO JE I %5
HIICIVEIEO RS /A XEST IV AF Y R E KX 3w
REMERE ZBND,

mEY

FEBERRE LU CRINEND A X DFHEOE A, FHEHEO R7p
BT AF ¥ AN RIE T B OWT, FLEEEN (ERP) 2 H
WL B,

mAiE
[HBRE MR R4 10 44 (B 5 44, &t 5 4 RBEAFIX)

[ARFEF I ORI R CERR) . @1 S072Ai S CR1-#k) o 2 FlifEA
AL (D), SR, i E 2 cm/s OES CHIZIZAT
ARESHE, HF T AU B LD RRE1T-72 (K 1), ZDRE,
P E 2 — D70 F§HEI260 g DEVE S L, T—F—H A WY
T o0, BiEfHEER L,

B MERHMEROKTF

F—D—K:EE T TIORAFYHE. VORE—4F )L

R 1 MERIBOFM

VR R BOMET S
3D Efg
1,000 i m
—
E3) T9A Fx /R R 60 s Y7
FEMAS 5442 (im 4466 um

[BEH A IORT A /AKX w(ETOREELFRLHRE), @7 L—
JAZ b (G BB AREN) @7 /AR p (IREREIR S K&
VW) D 3 FEEEA L, SR FEEL T HHBRE O EOMEIZT 60
dBANZ/2 B IO &R L F SR PC D~y R 740l
1172 (2 2)
0

-10

-20

-30
-40

-50 ,I

-60

EELAJL[dB]

-70
0 4000 8000 12000 16000

JBRE [Hz]
2 BEERI

[EREHRE /A XEEFRFICE R TS 3 44 (white-blue - pink)
A ~OBI L DA AL DI 1 ZF (nosound) DA G 4 6 TH
/)7":0

[FEBRTME]L SeFIc D& 40 BRITAT 072 (4 S fF X 40 31 7=160 347) .
HOMETEIZ 80 AT | TuyrbLiz, WBRFIL 4 T ryr, Ei
TV, 7oy 7 ORI EBREMZ A LTz, E7op8RE 12
ZENANC LA RN 2R ISR A T A Lo HOoR L, A D
MBI THY L H—NT U Rl o],

AR RMER 45—\
e O O
1000 ms. 1100 ms, 2000~3000 ms.

3 1BRUDR

[HETE B % | [EEE 10-20 J51208-3%, C2-C3-C4-T3-T4 &l
BT, D%, HRBHEEM O P1 A4y (50~200 ms) -N1 4y (75
~275 ms) +P2 %5y (N1~400 ms) ZHH L, IEIEEEREOEEE L
Too FEEBFHMEL THEFITH L, SRR S - I 7S &5
fHL7=,




[Heatigsr 14m ORLS (2 KHE) & /AR (4 KU ZEKET5H, ot
B & S E 53 BT a2 AT o 7ot . MOMSIITmM T Mg, /A
RENNT— e Bl i R W E s & AT ), 2 H LR E I
Bonferroni O {ExE e, AREAMEITS%ELT, (RBHRIEEH
13, REBOEDIXLHDEDRESDENEEZ L7, T Z
AT AL fEE V)

NI oY RO B R E (5 L~ LR R &) 2 R L 7=
5o A~ DEERLEPICIV L

* P2 oy EBOA B IS TSN DIMNENER Sy, RO
RO DM BRIFIEN e T 2 I B % ke

WiER
[N1 553 1C4 FAL ORI TR BRI EAEANRAZB (b = 0.03) .
R-b 4180 S—b 4e:C. S—p 4ol L0 Rp SRR Y L 7= (1K
1), F7e Cz N OWRHZ TR AR (p = 0.07) EAROFE(p =
0.09) [ AE A 3 A DIV, S—w SE LD Rew St T3 o o7z
(X 5),

p<0.1,—p<005 —p<001,Mean = SE.

15
1
g
§05
o -
2
%-05 !
z
1
15
Rw Rb Rp Rn Sw Sb Sp Sn
4 C4I1ZHIT5 N1 iRl Z-score
15
1
v
S os
M T
: '
o5 1
=
1

-15

Rw Rb Rp Rn Sw Sb Sp Sn

5 CzIZHI+5 N1 &K Z-score
[P2 53 1Cz FRAL DRI TR AAEH (p = 0.08) L HED TR (p =

0.08) 1T MM A A DIV, LN OEE | w efhid n S LOIEFRED
otz (4 6),

15

. | |

(]

05 1

1

P2i#BF Z-score

15
R-w R-b R-p R-n

6 CzIZHIT3 P2 EREF Z-score

Ssw S-b Sp Sn

[ EBLEEM CHLS) 1A B AR EEM (p = 0.00) EADOESHE(p =
0.03) 3 Z BV, w4k b 4t n ST WA D XTI 2L, W
DONRAR DL EATZ WO E TV, p SRETIIAT O S HHE
WP T -T2 (1 7).,

05
[
v L]
N
o1
2} L
15
2
Rw Rb Rp Rn Sw Sb Sp Sn
E7 #E Z-score
WEE

N1 BAMCBIL T W DL b LEITIRIED NS, D7 ER
BB TOI, w G CIRBRS B2vo7z, £ BRI ISR
WTh w &b SfHiE LN DL XTIV AF v 2 LMW ST L
Tz, HIRT I AF BRI, IRV AN A REAEHZETT /AT
R TS BHARD, 2007) ZER0, TN — /A XD X7 w1
IR 2 BIE U= ek 13, R O SR 21 ESE 5 (Guest &,
2002) ZENE, JARDHES AR BRREIC L, RN
W2ZET, NI OIRIR CE R B LT ATREME NS 2 Hivs,

WIZ P2 A BAL TOMWAR D& E | w St id n RPF LI
Drolz, AR LTER OFREERE | Al DO H O BIRTENRRLNTZO
13, L& BER LR O FRR ORI 2238 5 (Soto-Faraco &,
2009) ZER0, TZAF FAEMIE, 5708 OB BN IRBYE R 23
LB (Katz B, 1925) 2D W T I AT ¥ T, JVIEBIEE A
EH S, TR IEHREATEERPFE RO NI e TN R E o
7oL EZBND, NI AT P2 R4 O 5 1 CHRERE 17 ) 5 0 5283
TIAF v OMSIC I TRARDZENRIBE NI,

WEED

ABFFETIE, 3 FHO /A X F LML L TRRL, T7AF ¥
I R E T RBIC OV TRE Lz, BRI 77 2F (12
FAZ 8T, OSSR THY B REITT 7 AT v
SNBHLEENL S RIEA~DER) T 7 AF ¥ OIS M TN E
THIENREINT,

WSE XX

1) $ARS - il |2 2 B LR 7R R T Rk T A ML S RSB KT TR
BIZOWT, ba—<URfHALEL, 107, 332, 19-22, 2007

2) $iARS ETE NS WA B S E R T TR, a— v
HWALFR, 106, 410, 13-18, 2006

3)Guest et al. : Audiotactile interactions in roughness perception”,
Experimental Brain Research, 146, 2, 161-171, 2002

4) Soto—Faraco et al. : Multisensory contributions to the perception of
vibrotactile events., Behavioural brain research, 196.2, 145-154,
2009
5) Katz
2003

6) Foxe et al. : Auditory-somatosensory multisensory processing in

s WS ¢ E O MR —RBRERAOROT , ket

auditory cortex: An fMRI study. Journal of Neurophysiology, 88,
540-543. 2002



