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Tactile Presentation on a Finger that is Different from Operating
Finger for Smart Phone

KHURELBAATAR SUGARRAGCHAA™ YURIKO NAKAI'!
HIROYUKI KAJIMOTO!2

Abstract: In most traditional methods that enabled tactile presentation on touch screen, fingers touching the screen was used for
tactile presentation. Therefore, the tactile presentation method must be transparent so that it does not obstruct the view of the screen.
On the other hand, if the tactile sensation is presented at backside of the device, the tactile display need not be transparent. However,
the cost of covering the whole backside with high-density tactile display is still high. To overcome these limitations, we have
proposed to use a small and dense tactile display at the backside that is touched by one finger, and the information around the
operating finger on the screen is presented by the tactile display. This article reports the ability of shape discrimination, comparing
the case with single hand and two hand operations.
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Figure 1 Appearance of the Device
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Figure 2 The System Concept
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Figure 3 Hardware prototype

(Left: Electro-Tactile Display, Right: Smartphone)
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Figure 4 System Design
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Figure 5 The View of the Experiment
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Figure 6 4 Types of Line that Presented in the Experiment
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Figure 7 Experimental Procedure
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Table 1 Confusion matrix of Line Identification Experiment
(1 hand)
BB a1
- / | \
- (30) | 87% | 10% | 0% 3%
/ 30) | 3% | 93% | 3% | 0%
| 30) | 0% | 10% | 87% | 3%
\ (30) | 0% 3% 0% | 97%

FFDER

i
R
R

& 2 T T CHRBISEBR 1T o TR OIRFIATH & R T,
A2 TORICB VW TEERIL 710% L ETho7=. £ 1 O
FLFBRICE 20RTHI— &1 | JBROEERILT/
L INY DEERLIVE»oT-. 2 LAFETOERDY
BDLX D REFED AL T AIRICBER SRR o 7.

© 2015 Information Processing Society of Japan

F 2 WA EBRORRTH (HF)

Table 2 Confusion matrix of Line Identification Experiment

(2 hands)
BRE Dnl%E
i D FEBR ~ %B’Z%/ﬁ% a N

- (30) | 70% | 7% | 3% | 20%
& |/ (30) | 13% | 80% | 3% | 3%
ol 1B 7% | 10% | 73% | 10%
N@BO) | 7% | 7% | 7% | 80%

FFOFEER & W FOFEERENENOFEIEZERIT 90.8%
L I58%THoT=. Liein-> T, BIERR LR TENE SR
CFEThHoTLHBAEOHTNMFEDGA LV EERNELS 2D
TN hoT.

3.2.2 [E1 &R

8 I [RI & RF ] D BLige i SR & 7R 3. BRI 223 r F
DOEER, ARWEFOERBRTHY, HElhILpiRE oL m
BEREMTHD. AP TITo 2 ERIT 3.9 BEECTHDITH
L, iFETIToFERIT6THEETH T2, LI2B-T,
B ERTHEPIM AR CFETH o2 BEDOHTRHFDOS
ALVHESHPITED Z ERNDhotz. (p<0.05)

p<0.05

Average Time (s)
~

1hand 2 hand

8 MR FE R 0D AR [ 2 R ] s
(2 : A FOEE, & WF0EER)
Figure 8 Comparison of Average Time in Line Identification

Experiment
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Figure 9 4 Types of Shape that presented in the Experiment
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Table 3 Confusion matrix of Shape Identification Experiment
(1Thand)
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] (20) | 85% | 5% 0% 10%
O (20) | 5% | 95% | 0% 0%
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X (20) | 0% 0% 0% | 100%

BESPES

HE

#* 4 ICHFCHEBNEREZIToZBEO=T—<
v 7 A&t BRIV T, IEERIL 0% ETH -
7-.

£ 4 XEHEHNERIERT (FF)
Table 4 Confusion matrix of Shape Identification Experiment
(2hands)
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X (20) | 0% 0% 0% | 100%
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Figure 10 Comparison of Average Time in Shape Identification

Experiment
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