FIRIaAT2Y Vol4 No.2 19-26 (Aug. 2016)

BV T VVIZE T B ERORTER & IRERIEIS

K% 270 2%— 2RI T 5 MEt

B AELY /NI R

ZftH 201651 R 150, #R*$%H 20165583 30H

BE: N=F X V)T TFAHMOEEBL YT 27 T TNVTFNA ADLERIZE SR, MEHEZTT
7o AR D FRE IR T A MMM A 2 2 7 U U ANRE SN T WD, R & i & [E 3R
RL72EE, SRS —FOMMEISEEY 52, HRLMEDO 7 OAE—FIVHIEIERSNS.
INFET, MEBELMEO S OAE -V IVAEIZET BRIIEE AT TV B, Z0% IIHE & il
FAT LA LRI OBEEZEE L TB Y, R & S oRBE MBS R 25607 0 AE—5
IVHIENC X 2 BN EALE OB D W TE 3 ICHET SN T o 72, REFZE T, SRR & il
WORE OB R BB EITBWT, JHAE—FVHENSED LI ARSI 2ICOWTHEEL,
M OB LR & AR RIS A EE) S TR T 4 X ) 2 RS o v T vy ozo ofifilii T4 AT L
1 OFFHRHD 1 2L b 2 L 2 HIgd. EBHE L LT, #HENME LTLED, flEfl#e L CIREE)
=5 AFMAL, AR RIS SRR A FERR L7235 812 B0 A A 8 O 22§ 2 REE
FEREAT 572, EBSER LY, ST 845 LED OMERMEEEZ 2L 382 2 LT, [A—ORENHIEIIx 5
B AR A R A R T OB AL T A 2 R E N

¥—7— K BRI, MEA, 2 e AE- VAR

A Study on Cross Modal Perception of Multiple Visual Stimuli and

Vibration Stimuli for Visual Tactile Contents
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Abstract: There are some visual tactile contents which present visual stimuli and tactile stimuli simulta-
neously because of development of virtual reality technology and spread of wearable devices. When visual
stimuli and tactile stimuli are presented simultaneously, visual stimuli will influence user’s perception. Then
cross modal perception of visual sensation and tactile sensation will be caused. In previous works, there are
many studies about cross modal perception of visual sensation and tactile sensation. However, they focused
on the case in which visual stimuli and tactile stimuli are one to one correspondence, and there are few
studies which focus on the case in which the number of visual stimuli and that of tactile stimuli are different.
In this study, we investigate cross modal perception of visual stimuli and tactile stimuli under the condition.
Our goal is to propose design of visual tactile display for visual tactile contents in which multi-stimuli are
presented. We conducted basic studies about localization of tactile perception when visual stimuli and tactile
stimuli are presented simultaneously on a forearm by utilizing LEDs as visual stimuli and vibration motors
as tactile stimuli. The results showed that the localization of tactile perception and the number of areas of
that was changed by changing the position of LED light and the number of that.
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Fig. 1 Visual-tactile application.
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Fig. 2 Visual-tactile display.
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Fig. 3 Layout of the display.
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Table 1 Patterns of visual and tactile stimuli.

Wb e PN VAS
1%EH 3%H 1&37%IH
i 15H 1 2
i 2 5H 4 5
E 3%IH 7 8
?j% 1&2 518 10 11 12
| &3 mE | 13 14 15
B oessiE |16 17 18

® 2 FMAEZALREOBIERE Sy — > (ISl 1&3 51H)
Table 2 Visual stimuli patterns when the number of stimuli

are changed (tactile stimuli are on 1 & 3 columns).

TR Hlg 85 — > 1D
25 447, 1&3 51D 147 19-23
2 5IHAY 347, 1&3 FIHA 2 47 24-33
2 5 H A 2 47, 1&3 FIHDS 3 47 34-43
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Fig. 4 An example of stimuli patterns.

MEEZ->TBY, IOLMD 7T 71E LED B L UE—
Z D 15]H® ON/OFF O8% — v & ;RLTWA, R/
¥ — I ETORIZTHAET 5720, KRy — Ui
FNFNEEY, FLF10BEVHFETA.
TRy — v OB ERHEZ DT IORT .
(1) HE & fE ORISR % 8 ORGE.
(a) HUEAIN L &, fEflE 2 s ID 13, 6, 9).
(b) HERIH 2 &, el & OD 10, 11, 13,
14, 16, 17).
(2) HE & AE ORI SEASE U720 B AR 5540
ToeGiE.
(a) HUEAI 1 AT, Al s (ID 22, 4, 5, 7).
(b) BLEAS 2 m, R 2 &0 (ID @ 12, 18).
(3) BUE & e ORI E AF U 35& OMGE.
(a) FURRIE L &, ORI 1 5 OID 11, 8).
(b) HERIN 2 &, fEflE 2 5 (ID @ 15).
(4) BATHE TR O AZEAL S 5 555 OfGEE (ID
19-48).
B, FMOTRIER OB &2 PR3 5 729012, fillgde
TRIERIET vy a b L.

2.4 FEMTFE

F1OEI18)NY = OFBE UL TO L) IZ5HT 5.
(i) fEAE2s1FIHORA (ID 1, 4, 7, 10, 13, 16).
(il) MRS 3FIH DY (ID @2, 5, 8, 11, 14, 17).
(iii) EETIAS 1&3 HIH O34 (D @3, 6, 9, 12, 15,

18).

BBV T, BEHEORRMERLEEIZL>TE
DX B EN T B EET B, A EN O
Frcix, &5 (151H, 1.551H, 2518, 2551H, 3%
H) ot eEosEs P, (c=1,15,2,2.5,3) BLU%
freofumiEstk (LfE, 2@, 34, 448, 58 o&E
P (r=1,2,3,4,5) %k 2. P ZHEORRELELE n,

© 2016 Information Processing Society of Japan

® 3 KMHSAEIIB T B RIESH

Table 3 Answers classification in each the number of stimuli.
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Fig. 5 The localization rate of tactile perception (tactile stim-

ulus was on column 1, No. of visual stimuli was 1).

ZHNZBVWTEZTWL LA SN EY B,
P.=k/nil&oTHIBEINE., P AIMORRRE % n,
BITICBVWT r HZA WA LK ENAKEm LB
CE, Pr=m/nIlEoTHEIEESNG., REFICLY, [
— O ERIEN R, L TR ZHEHMZ IR LA B
V% EHN ORI B O 2RI DA EET 5.

F 72, BATH CHERBM A2 2L S 7286 0MAE
HBOBEEE LT, £2 043087 - E2HWT, HE
R DZEAIC L b %) RSO ZE /2 llET 5.
TR S B S A B S S G- R A B R T A 70,
MUE RO B S0 —BR 2 WE T 5. —BeRIE
R31IBVT, (a+d)/(a+b+c+d) IZLoTHETS.

2.5 EEER
2.5.1 MEFEHS 1FIBEDHEICSE I SHAMEEA
MERAS 1 BO%AE AD 11, 4, 7) 2B L%
ENEG P OIS X OFRERFZE (7 —/N—TFIR)
% 5 1RT. BHAIIBWT, MEREE— (1HIH)
7295, BEAHESERAE (2B 5 A e S A 2SN
LEMICH o7z, Tz, HLERE 2 o4 (ID 10,
13, 16) 2B BB EMEE P OFHflEs X Ol
REZR 6 12RT. X5 O LS, HERIMIRRAT
B2 BT 2 s e A A A58 < 7 AN H o 72, [
T E DD 2 0% MEET 272012, ZRZhollEs
L LI MEERITo72E 25, x2(20) =448, p< .01
LR, BEENBOOLN. 512, BEGHEIT- 72
WRERERAITRT. BFHO + FABRCEVEEZRL, —
FABICRWEMZ RS, £4 L0, BEMRZIRLZ

22



IERMIBS S/ T2/ a>7>Y Vold No.2 19-26 (Aug. 2016)

1009
% RERIE: 182518
QO goy _ _ = R R 18351 8
4o RERI 283518
E 60% - T T
e 4
e -

0% - T T T I ]

1518 1558 258 2558 3518

fRE R AL E

6 METEMEG (MRS 1 50H, SRk 2 M)
Fig. 6 The localization rate of tactile perception (tactile stim-

ulus was on column 1, No. of visual stimuli was 2).
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Table 4 Residual analysis result 1.

S R
15H 15%H 2%H 25%5H 3%/H
0 1 5H S —* — K n.s. n.s.
% 2 5 H —* n.s. +* n.s. n.s.
B 3%1H n.s. n.s. n.s. n.s. 4**
ﬁ% 1&2 51 H n.s. n.s. n.s. n.s. —*
7 | 1&3 ¥IH n.s. n.s. n.s. R n.s.
[ 2&3 %H —¥* n.s. 4% n.s. R
*1p<.05 **Ip<.0l, ns. not significant
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Fig. 7 The localization rate of tactile perception (tactile stim-

ulus was on column 3, No. of visual stimuli was 1).
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Fig. 8 The localization rate of tactile perception (tactile stim-

ulus was on column 3, No. of visual stimuli was 2).
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Table 5 Residual analysis result 2.

i T v
1%H 15%H 2%H 25%H 3%/H

u 1 %H 4 H* n.s. —* 4% n.s.
% 2 5H _kx 4 N ns. ke
B | 3%IH —* n.s. —** n.s. ok
it | 1&2 %18 ¥ s o % wk
{\;Z &3 HIE | 4%+ s. ke o ok
=1 2&3 5IH —** n.s. n.s. i n.s.

* 1 p<.05 **Ip<.01, n.s.:not significant
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a 80% B m
*fi":_“; 60%
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g | _‘ |
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158 15518 258 25518 351
R E

9 flJnEEMES (BRI 1&3 FIH, HERHEE 1 )

Fig. 9 The localization rate of tactile perception (tactile stim-

ulus was on column 1 & 3, No. of visual stimuli was 1).

BAEDROON. S50, BAEGET-HEER S
RS, K4 LRI, SRR AR L72FNICBIT S
R BN EEPA BN, BE#ME AL Tk
WHINZ BT 2 AR e M A0S E AT A EIICH -
2. %72, 5, 6 &IX 7, 8 mILER$ 5 &, MRl
WA 15 H OB A AT A 3 FIH 05413, #
TR OFERALE (I TN, 3 2 E A 25 E v &) fE]i)
BH O,
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Fig. 10 The localization rate of tactile perception (tactile stim-

25518 3318

ulus was on column 1 & 3, No. of visual stimuli was 2).

xR 6 FREDHHIR 3
Table 6 Residual analysis result 3.

il FEA

158 15%HB 2%H 25%5H 3%/
i 15H n.s. n.s. n.s. —* n.s.
% 2 5 H —* HH* n.s. n.s. —*
0 3%1H n.s. n.s. n.s. +* n.s.
$t | 182 51H S s, s _xk ok
Rj_i 1&3 5 H n.s. n.s. —** n.s. i
[ 2&3 %H n.s. n.s. n.s. n.s. ok

*1p<.05, **Ip<.0l, ns. not significant
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Fig. 11 The rate of No. of tactile perception (tactile stimulus

was on column 1).

= AT R A
= AT R 2 ME

W 60% -

m 40%

fih %N

20% -

0% -
1518 2518 3%E 1&2518 1&3%IH 283518
RERHRTALE
12 A RS (R - 3 50H)
Fig. 12 The rate of No. of tactile perception (tactile stimulus

was on column 3).

100% A A E

. = AR S E

: 80% CRAE A EHE
0

E 60% -

m 40% -

& 20% -

0%

158 258 3518 1&2%I8 1&3%I8 2&3%1H
RERIBIRRILE
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Fig. 13 The rate of No. of tactile perception (tactile stimulus

was on column 1 & 3).
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