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Presentation of Friction by Vertical Vibration

and Horizontal Skin Deformation
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Abstract: In haptic interaction, it can be said that the presentation of friction, which is one of the essences of sliding feeling,
greatly contribute to operability of mass. We assumed that the presentation of realistic friction can be connected to
enhancement of haptic interaction. In this paper, we propose the device which can present vertical vibration and tangential

skin deformation for presentation of realistic friction.

1. #%8

ik A 2T a N BWTC, MIRE IR 5 T
DEREZHBTHZLITEETHD. FrZ, FHE~D
FEH V0 TR D BB IR O RE RO BT 5
T B E xR E O ERNICE T 2 EE R T
N0 THY, HRYOBIEICERTDEE26ND.
AR TR ~DEE Z Rt L L, TE K UOKFEHH
WY SND T 7 F oz —H & HW\ 2, &R R
BOEREERT L DDOMEERT NA ZZDONT
WD, T OBEBIE ORI 2, ERE < B
BEEDET HEBERE TOMB ORI, KEOIR
REZ D, WNED L 20 O ML H 4 25 % 05 A
FHETH D EEDbND.

1.1 BEEFi%

R A MR T D BRI L D R X O
RN THZENHEDLIN, ZZTEAR—FT V7
EEOENZBEL, REEREOAEET H. B
AT HREERRIX, Fim ETHEE#H»ZES &F
LB T SEGUNICRR T 5 REER (R)E )
&L FE ETREAEIDN SN D BICA LD IRE) (FE
B5r) O 2 SOEFRIZET D Z LN TE SH(Fig.l).

W LR DR —F T IT 8 AL, FITE
PR w2 2Rt 52 L2 AMICRES T .
Minamizawa Sl%, F—#% T~V F Z B XA fELRT
NA AN X > THEEER A ST, BEEKO S Lo
FIEKEE R THDL IREFMLED TERL, 7
TAONEMOERIL 2 P 2HRT 52 LIk LT

14 (S12013) 2013 12 18 ~20

WA [1]. Massimiliano HIFRE L7ZBIRTEES ST
JFax—R T EoTHM % 2 Kot Wi b CHEEh X
WD FEEREL TSR] ZOT AL A FE—4 %
AWDEA L bBETHY 2D, BN R %
RT DO REERE R EIETND.

RENZBRTAR—F T AT AL A E, EICEREH
WThebbTr 7 AF Y BROBEZ B Thbh & 7.
Uit & LTt CyberTouch[3] 23 &g ~DIEE$E R 217
S2TW5. BEold, ICPF 77 Fax=—X&2HW\W=
BRI OT N 22k, BEESEZ 2R LTE
V., BRICK > TEEMROIEFREMTbh 5 Z &
ZRHELTWS4].

PLbED X 9 2R — 2 77 G RoREEE D% <
FREER o 5 WVIFEBIOWT O L %E B LT
5. Lo LB ZIRREN e BBERBIR CTh 5 stick-slip T
X, EEER IR ESEBIESNELL Z LD, K
A ERB DO 2 RoRd 5 2 & I LA e BRI
BRIIMATHDI EEZOND. 2. WERBEZRESN
TELEZLObDIL HEFH ] Thd. TrbbLEERE
LTCWAR G & T 3o A0 LT 5729, #iZ
BN EoRSNEET D, Lav L, RORE & k5 & Bk
S AR RE O —EETH HFMEIZF S L TWVD
EWIOBEN DV [B]. F IR 7o BE R Al R 23
HETHZENHON TS Z L LEabED L6l B
BIR RSB W TS M & OEfhmE g, OV Tl
DEEPNTFHN VIR TWDR[REERH 5.

Wil & OEMROFEZE D TRRT DR B RTIE
A & MR, Bl O 22 KR S 2 i JE

SY0011/13/0000 - 0686 © 2013 SICE

- 0686 -



Ry EEENICERTEDL AL LTHONATND
[7][8]. —fXICHEERL D BIRIZ T AT AR KRB 1272
HAEE A3 DAY, Nakagawara & (1B 0 HT k-

THEE B REITH B~ A XN RERBLE LTV A[9).

L LY AT LABEERE A N THY . £-MEHE
FRDEROHIT->TWAHTmD, BEEERE LT
HARTH D LWz 72, KBS Sylvester O IXEEIED
ERICITEAM T ROREERNEZETH DL EHEL
TWa[10].

4
L
|
L
e

Fig.1 Components of frictional sensation. (Top) Tangential

resistance (Bottom) Vibration from surface
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Fig.5 Principle of vertical and horizontal tactile presentation.
(Left) No touch condition (Center) Touch condition

(Right) Presentation of skin deformation
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Fig.6 The result of experiment
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