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A Proposal for 3DOF Haptic Tablet Device
That Can Be Touched to the AR Information

SHIN NORIEDA"  YOUSUKE TAKANO' MAKOTO SATO

Abstract:  Recently, there has been an increase in the number of services on using the Augmented Reality (AR) in smart
phones and tablet devices. In this paper, we propose a new 3 DOF haptic interface in tablet devices that can be touched to the AR
applications. This interface is possible to feed back the shape and properties of the virtual object to the user's finger while body
movement operations by moving the tablet and 3 dimensional space operations utilizing a wide operation area of the back side of
the tablet. In this study, we are realized these functions by using a temporal tactile adaptation of the human haptic sensation and
stable tension distribution calculation utilizing an optimization calculation method. We will be described in detail system
configuration.
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Figure 2 Basic operations in the haptic tablet.
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Figure 4 Hardware Construction.

© 2015 Information Processing Society of Japan

BRIV A YOHAD OTHD 4 DORBH Y,
125 X 125[mm] D IE A FRTH R EICERE ST d. 7z,
ABLE IR FEICH 0, HMERER M T o ERERIEE 1T
729 B, BERS EI0ICELE S A T BB L D A
FRVERIRHERRIZ 2> TN D

NREIREEBESE D720 DT —XIZ1X, maxon £1:H
DC 27 LAE—4 RE-maxl7 ZFAL, 1 270 KK
45NJDIITUA X EBIRTHZENTED.

BRI EBIET 27200 U4 VT, 7 vERDOE
AR — T VB LTS, ZhE TRy
A Y EREN O ) AR R B T, PE VA ¥ EEENR S5 -
RIS TIDIRLS LRV RPN TE . AREET
B — 7V EER LB 2 b5, 1 B, &R
KFEHARTAYIZEVRBEEIET 2720 Thd. 2 R

i, S EEZ R T 37200 A A v F ORI HIH S
5720 THD. AL vy TFEMELR T THONIEANYy TV LAT
ML FIBER AL v F B ZHNDD, FERIIC IR
RERCO DR F A EH AR D v T EITIR D 2k
BEBLTWD. TA¥NbDESELBRRERT~ME2 D
B, VA Y ORENE—F 7 — U LI nRER) 2 LT
LEH e, REETIIEEEL THND T — U ~O48E T~
O SH LBV EFERVHL TS

ZokHic U%%%@ﬂ®ﬁEFT$%%&é L,
FIREZRFR D R I A e K L, X7 by b OB SEmm e
BEERER CONRIRRE ATREICL T 5.

v hr =L, RBRETRITZODOT A AT LA
NRrparyia—7, Tra—ZohvrhEEs—H40EK
AT TDDE—F RF AR, 24 v FEER RN
BHENTWD, =X KT 4 N0F, HRTEKRENH
% L7z SpidarAHS i L T\ 5. 72721, FIHLTWD
DIEPWM IZE DK E—XIZRENEEXDE—XT VT
BEEDATHY, NRBTRHOMBEREHSCHWN & 72 5187
NEREIEDI-OOR SRR FIEL, %ikd5Y 7
Mo = THERRDFERICE D HEEHLTWA.

42 Y7 bz 7R

V7 M U7 OB T o0 —IZIXKRD 6 DD AT v TR
5. 1 DHIE, #ATITE0FEEREZEINTZ~Y—TD
DIEAR ONLE & RRE T T 2 72 OMERALE RE HEL.
2 DHIE, =¥ T VTR LCHRER L
LI LEEHMNLEE. = a—FIZib94YEEIND
oMEXFELTHHEEMERLE. 3 2HIE, A v F
WXV T Y AT VEE LT Y S )
ERHER. 4 D BIX, $BOME SRR T Y ED
M CORf I, IR 2 T Y ~ OBtk OB EHL
BREEZHET AW I 2L —vay. 5 DHIE, B—
ZIZEY EORET A Y EBIRT D20 R NS 5 IRER
. 6 S HIX, =—WIZx LT PWM HIfEIZ LV E—
X EBRENT 5 Z L THRIBREITRY, YIalb—va v

357



START
\i
BRUBESHH HASEE
v
RIEIRE EkMEEH I a4l
v
BISEEIRE Z2AYF
= m | mEyzaL—#%
HRRTEHE
-
#E;g ﬁgﬁ‘ FARTLAICEHERTEL,
; E-2EBIRTBIEICELY
RS hEEERTS.

&
<

X5 Y7 bhy=THERR
Figure 5  Software Configuration.
WRET A AT VAIIERRTD.

BRI B BB R T, FEZEM OB LG~ — P
BRI, AT OMNBERBEFHLTLILT, WATH
BIZAR 2T Y 2 EESHE S, ALEIL Qualcomm £
B Vuforia[ 151K T 5.

BRMEREHTIE, = a—FI2i2 7914 VY EINLE
TMEEEHT L. BRI LEE~NOE TS YORESE
I~ e B e, REMEOEE (x,y,z)3, MR
THEIAYHHAOERES A X w280 RBAHYIZHE
HAFRETH D.

FERFBY R S CIX, FRENIE AR LIcAR A v & &R
AT Y RERMLUTIREET, AL vy IR Isnil L
BT 5 LHFEERTT R 2 5. EEFEMEIC LV, fRED
RA L NTHBEED T 4 — Ry 7 21T TR, Xren
STZRRIRD b O 248 A Cfift o 72 BE O R 08, 28D
T L EEONAEBO R BEE R S b EO TRRT S
T EMEREIC R D

WY I 2 b—3a T, BREZBOY TV EZ A Ly
2 2 b— hASAHEEZR Unity[16] 2RI 5.

NRITRHEEEBTIE, MEY I 2L —a VORRETH
DERITMZ DR TIF 0D, T—FX ORI GERIE 21772
D RARNF LBE—FRBIIRT DV YORIIN—ET
DERIC, =X OBIRNESEERT S,

5. WERTHEIZHTIREEBELIERREFE
AWFFETITZ T Ly bW o - EmPI B SR R T
SHHED R TRZIT2 ). AL EHRITHET2o
DFEWRRRER S S, 1 DA OMEIL, ZERMc7 L —
Il W o TR DS A WD RRIC I W T, T A P IXBIEET

© 2015 Information Processing Society of Japan

| )
L’j z-1

B 6 HEEMEMMLE VA VICLDERT
Figure 6  Position detection of fingertip and

Haptic feedback by wire tensions.
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Figure 7 3 DOF haptic feedback by using a temporal tactile

adaptation.
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Instability in the haptic tablet.
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