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Haptic Illusion of Slipping Sensation to the Fingertip with Electrocutaneous Display
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Abstract: Today in the GUI field, developing the intuitive pointing devices is one of the significant issues.
Present input devices are categorized into the force-based type which requires only quite small input area,
and the position-based type which is good at accurate operations. To cope with the trade-off between two
types, we propose the pointing-stick-based GUI input device presenting slipping sensation by applying the
new haptic illusion we found. The slip illusion is induced by presenting flowing electro-tactile stimulus to
the finger tip while horizontal force is applied to the finger tip. It seemed to enable us to operate the
force-based type pointer as intuitively as the position-based type. In this paper, we investigated the occur-
rence condition of the illusion focusing on the shearing force of the finger tip and the velocity of elec-

tro-tactile stimulus.

Key Words: Electrocutaneous display, haptic illusion, pointing device

1. [FL®IC
11 RAVTFAVTTINAR

TSI 4 NP BT = — ABBITBIT D REA
VT AT T AL RN, AHEC X B AR E, fE ]
PN KX D ADNFRIZKBI SN D, A I/ NmETOATIN

ARETH 27, MfRZi< X0 R VERIERNETSH 5.

—HT, BHEIEEOTH O MO VERIENTRETH DY,
AR BREENRKE S R>TLES. 2FV, 7K
DAIA BT = —ATlE, ATIBREO/NEFEL & B
DOWNLIIHEECTH > 7.

& ZCARBIZE T, IKETCIR R 54 035 /L L7 filgh i
REEZFAL, BOBERTTIRA LT A T TN A
FRETDH. RIS X0 ARIEE O X 5 2/ mfE e AR
BECThHY NG, MEREECH D00 X5 eiEEom
WiRA T A VT TNRAAREBTEDH EEZLND.
1.2. IEEA~DBY KRR

FREE~DWE Y BIRRO ST E LT, MALITEED
fbIEEN IS U CHRENRITN 2 FREI 9~ 5 2 & TR & Bkt
LOBEFIERE G UDYMEEOLEb R TEL L E2RL
7. FEREGEEDH 7 7 hatrt—va ULE
DBHIHIENS K > THReE~B Y Eaidr Lz [2].

5 L7eHhE A, BoEEEmM IS RiET, Bk
AKEFHBD I % MZTWBREZ, HOJ5FH & O FH I

B9 2 BERAEERRT D &, fBEREN TV RWICHE
O, HEMZIZITEICHE> TV K9 72 gsRnAE L
LT EEFEALI.

ARG TIE, $8EDKET B~D ) & EBELANEOBET S
WHEEICHB L TASER RSO A RLIMEOMBIH 2R S 5.

2. B YERRIIERER

AREBRTITIE VR OAERSM L LT, 8E0KFEI M
~D B L OBEKHLOBEEE OREfRE kD, REEF D
ARG ERHTHZEEBNE LT,
2.1. EEREEER
2.1.1. BRFIBEE

RO 2 BRI & LT 2 MBRRE L T
WHBRMET 4 27 LA B L (X 1).




AREBRTIXFROME BT 555712 61 [HOBEMEAS 2mm
DRI TR SN A OBR A L=, 5O
TRIT VLA TR Z R0, JilE /L 2 8] 60 [pps], #IF#/S
JVANE 50[us], WM/ LV AEE 0~3[mA] TR LK.
21.2. 18X DKEARAD ADEHE

IR O T 7 U VR EE LIc BRI T + AT
A ZJER A BICEE SOOI AN, O
WIXBEBRMTE T 4 A7 VA PR—H R OIIFEN TE DI
BERT, FHOWEBEZ T 4 VARESE Y (=0 23,
FlexiForce) Z [HE L7-. #BE D EXBENICIE OE %
B &, ERIOKESFMICHEMZD &, ElErHix
MR T 7 U VI Lo b, £0HEFHT5. &
U 7=771% AD R — I (Interface #t, PCI3523A) Z 41 L PC
WAL, BEEIZER L.

HFEHENDAH
| fcabisy

NE

(m

HIEo TS

X 2 REEEORAR

22. EBFHmE

EAERE D 7O WHRE L, BHIRRE TR TORITETT
o, EPITHEG BRI AR T D201, PEREIC
BRAEPHRE LCE-& 0 LR MEIC /2D X
) ELIFED SNV ADE S 2T ST, 2 OFNEIRE 2 AR
FBRCTHW. BRUNEOBE T OIS & LT4 /3%
> (0, 10, 20, 30 [mm/sec D#ER L7z, B 21273 L 518, #
BB R a2 AR~ R Itk 2 I &2 5 K o1
BrRLlE. BOOBEME-T LT EZATTFLORY
VEMEYE, TOROENEYOEERGE L. HS
0lmm/sec]iZF1F 53 ITIL, EXANHEZITHLT, NHzx
TEBITIERE S TORITTH D, BOWNLHS
L RZ AT 5T, 220 BIRITAIT o7, HEREIX

X 3 REROH%RF

3. RERIER

FRAERZ X 4RT. 7T T ORI E SRR OB )
TORE, fEIFREOKELSM~D T 2R =T =2
—IMFEERETDH D,

6
=
= |
<41
&
N |
£ 2
e I I |
R ¢ |
iz

0

0 10 20 30

BROBHEE [mm/sec]
X 4 {EEICEYRENE CBOIBEDKEAMANE
BEXREOBHT 5ESOERFR. BEHEE 0 (XEEICEN

Bo-IGE.

4. B

FEBAER LD, EEICHENE - 72 HE 0lmn/sec]) FEod
FRAEDACEI [ ~D NI, BB 5RO BLHL %2 52
IRLTZBEDO IO MENZ L3505, OFD, BE#IT 5
BEHEEANT, WY AROMEAETSEZE VRS,
10, 20, 30 [mm/sec] ENFN D BRI 2127 LB, #5%
FIXEBIIIEDHE > T WZ bbb T, -
TERIZELTNDZ EhD, REGUIERBIG THD L5
ZbiLD.

5. 8HYIC

AR TIE, 5O 2B S EIRRET, fRITKES M\
~NEMZTWDBIS, HoJmESomicBET 5%
KA AR RT D &, RSB TWRWICH b 5,
NEMZTZFETHE > T K RERPELD L %
WAL, EBREI Y EENICABSNERBS ThrZ L %
~LTE.

LRIIARGER A U B R & EREIINTR D, AL T«

VI T IR ANDEREE RS .
SEXH

[1] S. Okamoto et al., Detectability and Perceptual Conse-
quences of Delayed Feed-back in a Vibrotactile Texture
Display, IEEE Trans. on Haptics, vol.2, issue 2, pp.
73-84,2009

[2] T. Ooka et al., Virtual Object Manipulation System with
Substitutive Display of Tangential Force and Slip by Con-
trol of Vibrotactile Phantom Sensation, 2010 IEEE Hap-
tics Symposium, pp. 215-18, 2010.

[3] H. Kajimoto, Electro-tactil display with real-time imped-
ance feedback, EuroHaptics 2010, pp. 285-291, 2010





