1G-03

This article is a technical report without peer review, and its polished and/or extended version may be published elsewhere.

;( 28 MAAN—F v ILUTUF 1 SEALHNE (2023 F 9 A)
y
HALEERBICLIERI VTV DORRIBEEL

HIEEAR Y, WMAES Y
Yuta GOTO, and Shogo OKAMOTO

THE VIRTUAL REALITY SOCIETY OF JAPAN

1) HEHENKRE ¥ A7 574 VIFERE (T 191-0065 HEH HEHEA E 6-6, info@jmj.tmu.ac.jp)

BIE: HEar 7Y b FARICERANT T 1y ZHBERR LT, SRRy 7>y ORIEMRE
B BHFLTIE, NTT 4y 7R LT EEANOIRBIFESHV OIS Z e 0% v, AP TRENE
ANDEED R, B a7 I RIETRIENE B RE L. SREIRBRICH B AL D R
EZIIBIET, ZMEE, VIv 7R DLW - LW - RO WS RY T 4 7 EIIIEREEN
2N KDL, FOMITARE - B& e WoTex AT 4 TENE KD IR . ARIFED

© 2023 BAN—FvILYT)T1ER

BERIEZE—SaF I ANTT 4 Z2ADH L WA VX —T = — ADBAFITIKNLD.

F-U—F O, ARE, REE

1. #E&

MNEANDNT T 4w 7R, HERa Y72y 2 R8s
RO —FORBICHEEE X3 [1). BIR, HEEa >
7o e FIRHICEER SN 2 il e U CIRENFIE D > &
N5 ZeHZ0D, ZORIEBEIEREREZTOREZ §
b DTH D IFHFIRBE N RANCTHEE T ERVATREEDL D
3. ARWFZE T, SEAMEEEZ R, EREa YT
VIZRIETRIEWRIREFE L. £ OWFFE TR %
B2 28 UTIRRSFZERL TV 3, SEFLEH
RGO & L72ZRIdIE & A YRV, A EICIE ek E
PO L TWV5E. NELADZESEERIEA AR KT
XEHDHD 2], NEILANOFHBIIEENNREFARET
37008 LTIREORDD & R 2F[REMDH 5. F
72D % K DOWFZEDIRIE © U CIRENHRIE % 7z ot
L, bbb filEE fuviz. B b filgid Db
kBB S 3 (3. BIZIE[3] TI&, D REEAIRENHI
X0 HEFEAM & X% EREE, DAEEE FREE
L7230 THEILA O D FIRBLIIREIHINY & 272 2 BIEm
WIRDID 2 AIREVEDS D 5.

HLIDLNDEOWR [4] TlE, DHIRX - VT v 7 2%
BIZ2EEZFEIEL I EDAETHWTERET-72. 21
W UARHFZETIE, D& X - V5 v 7 2 - B - PR E
Bl 6 FRERICHEALE. Lo TAMETIIERaY 7
VKT RHEIAOED F D, X b —RIREIERN
MR ERALT 2 e TE. AMEOREIITE— =
FINTTF 4 7 ADFH LA ¥ R —7 2 — ADBIFICHS
g5

2. REHE
2.1 REREE

FEigty 7y TERLISORT. SEIAED R 5 2
372912, 3D 7V ¥ X TER X N -BieE % vz, Billg

R 1: ) RBROFF. FR) FHF2E. ) HNHEFOE
HE L VREIEAR

HE DC =& (TG-47G-SG, Y HHEL, HA; j#dtt:
50) IR L7, BE—&AIE, E—&a> Fa—7 (SyRen
10, Dimension Engineering LLC., USA) %MW THES
SEE 5272, ZNE ISR E B8 A YR > (Aeropex,
Shokz, USA) %@ L Tl 7.
2.2 ERICAVFRH

IADS-E [5] £/ Youtube (Google, LLC., USA) »
LER L7z, MELITIRREEZMWET S 6 HHE2EH
L7-. Bikzhth, BomHENOE (LR CHERT
2% iFear 1) , EYRAX—DNLEH (Fear 2) , L&
LeREZWNOE (Rain) , BAETRE Ly > =D
% (Shampoo) , ¥ —H—_UTHEE Vo5 < F (Marker
pen), WORUME 5 E (Mosquito) TH-7z. Fear 1, Fear
2, Marker pen, Mosquito (&R OEBEZKIEZ, Rain
¥ X U Shampoo 132 DIERMA R EE2ME L. £
NEhDFEDY > 7)) ¥ ZJHERNE 44100Hz T, AR
1% 30 72 o 7.
2.3 RRICAVEORIH

DC E—XIZH O s - BERiE SO ERICE
bHETHEE L7z, DC £ — X O RELHEIESEIEE ORI
T=E PO TOFIHTIER L 2. 3 EBREI R
NBEITHIGT 24 —T 4 A F » Y ANVDPIET — & Zili

-1G-03-



© 2023 BARN—F¥ILYTI)T4ER

1G-03

L7z, Rz DffihfEZz st H L, MATLAB (MathWorks,
Inc., USA) @ envelope BI¥% B\ T % D E O tli&ii
B L7z, 2z e—XAOEERSHEL L.

2.4 EBRENE

EERZINE X, ARKEIZHE > TWD 20 RETFOHZL 12
FTHol. TRTOSNMEIZEBROBNZH S Lo T,
2.5 EFIE

ZMEIX 6 MEOFZNZIUTOWT, 2 0DFMTH
TS KB U7z, 254 TIEEIBMOARTERE N, Hl
DEMATITEFE & MR RE Nz, HEEI
DV, (7, WINhDLEMETHERED 30 BREERE A,
17D A4 ¥ &= DRIT, HlDSEAETERMPIRRE
nr.

H 5 ERNRE 2 FFETHRER L7212, SNEEX T V7 — MC
\E L. &R, SEDOREHEBIIOWT, RERLE 25
D55, E55DFMTID ZDEEZE L 7202 3R L
72 (CHEIR—HE) . FEIhZEREHEER, BHOAEDTWD
(awake) * 2L\ (joyful) /D Z W (pleasant) * U v 7 R
LTW3 (relaxed) - HRW (sleepy) * & 5 27 (depressed)
APz (unpleasant) - ZffiZs (afraid) THo7z. T b
DEEIZZ v 2 LOMBRET IV (6] b .

2.6 FT—aoM

BEHEDT U — MEFICOWT, FRIFEHZIZ, &
INEHE + MRS 2B R U7 EIG2EHHE L, Zo¥s
fE% k7. Bonferroni fiiE L7 —HHMET, H4DEE
HB0.5 CERICEREZNE I EHFHEL .

3. ®BR

212, 6 HEEL TSIMEDE HFRESF 2 EIR L /-
HEo, FRIEHE Z OFELRT. BRI T
SIMFEZXED Y v 7R (2 =4.01,p = 0.0005) , DX
X (2=3.77,p=0.0013), KX (2 =3.06,p=0.0175),
FLE (2=3.30,p=0.0077) Z5HEUz. KMTED
BRNSEET, X OAPK (2 = 3.77,p = 0.0013) , 2
J& (2 = 4.01,p = 0.0005) %K 7.

4. EH

JATRISE [4] TUE, BUEE 2GRS 5 EE2EECEATY
7o, FHEEWET 338 Ehhotz. UKL, &
EE TR OHEENZED EL 6 B EBICHA LK. E
BROFER, R oY T Y HBERICSIE L, MEEEE
T o J AT [4] & FRRICE + MlflMSRMET, L X -
DR X2 XK. 2, Blar 7oVl
REOHNEAADEYFIHEZMZ 2 Z Ik 2 0DHIB X DA
23, FRBICDBEIEAIRETH A REMED H 5 Z L BRT.

5. &

ANEFLADED FHIE, REZIETPRREE 2 WE T 2
6 ADEFERIEFOSIF D, TFEL WV - DL kv - Ty
9 ZALTWS]-TRW] 2WVWolzRYT 4 7EIEIER

All sounds

—
o
1

*%k

*k

Proportion (audio + tactile
condition is more suitable)
S
(9]

i
[

[

awake
afraid H

relaxed
pleasant
sleepy
joyful

=)
unpleasant [ | %
depressed

2: BRETLILR/ON 8 EDRKIBFRBEC LT, S+t
FIHSGDBIRSNIEISOTHME. «xx, ++ LU * I
£heh, BEEEH p < 0.001, p < 0.01, p < 0.05 T
&h05 (50%) CBERICERZ ZCZRY.

MRS 2 & DD, [tz - DBMZR ) E\vole i
T4 7 REEE X DD,

SENHE

[1] G. Karafotias, A. Teranishi, G. Korres, F. Eyssel,
S. Copti, and M. Eid, “Intensifying emotional reac-
tions via tactile gestures in immersive films,” ACM
Transactions on Multimedia Computing, Communi-
cations, and Applications, vol. 13, no. 3, pp. 1-17,
2017.

[2] H. J. Lee, S. Wi, S. Park, B.-M. Oh, H. G. Seo, and
W. H. Lee, “Exploratory investigation of the effects
of tactile stimulation using air pressure at the auric-
ular vagus nerve on heart rate variability,” Annals
of Rehabilitation Medicine, vol. 47, no. 1, pp. 68-77,
2023.

[3] C. Triscoli, I. Croy, S. Steudte-Schmiedgen, H. Olaus-
son, and U. Sailer, “Heart rate variability is enhanced
by long-lasting pleasant touch at ct-optimized veloc-
ity,” Biological psychology, vol. 128, pp. 71-81, 2017.

[4] Y. Goto and S. Okamoto, “Stroking stimuli to ear
induces pleasant feelings while listening to sounds,”
in International Symposium on Affective Science and
Engineering, 2023, p. AM—1B-3.

[5] W. Yang, K. Makita, T. Nakao, N. Kanayama, M. G.
Machizawa, T. Sasaoka, A. Sugata, R. Kobayashi,
R. Hiramoto, S. Yamawaki et al., “Affective auditory
stimulus database: An expanded version of the inter-
national affective digitized sounds (IADS-E),” Behav-
ior Research Methods, vol. 50, pp. 1415-1429, 2018.

[6] J. A. Russell, “A circumplex model of affect.” Journal
of Personality and Social Psychology, vol. 39, no. 6,
p. 1161, 1980.

-1G-03-



