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Study on Sense Induction of Extending or Retracting a Finger based on
Self-touch Illusion’s Principle and Visuo-proprioception Correlations

KoDAKA KENRIY'® ISHIHARA YUKI' Mori Koyo?

Abstract: Many studies have attempted to distort a body-image by simultaneous stimulation with multiple
modalities. Conventional process of the illusion induction has been discrete, i.e., the subjects could not be
strongly aware of a dynamic process of changing a specific body image. This paper reports a novel system
to induce a subjective feeling of extending or retracting a finger with visuo-proprioception correlations in

addition to self-touch illusion’s principle.
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29 LI TNEAEFEHT 2 9 2T, BIFIrER (body
ownership) PEHHE (body image = HAICH T 2 TEHHY
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MR WA ZREA L LT RALI 2FEHK L EATY
HRROBEIEL 5 2 L 2R LK [6). U Lo, &
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TR OREEES 2 L2 HIEL T3, KT, K
12, RHI OFE R ¥ — < It T, FiE D HE 25 i 1 f
M2k RBELHLT 2 AT LE2ELT 2.

2. YRATLDEKE

A THET 22 AT LT, BHRROEREZRT
A TOMER & 70 2 BRI BHEREA X —< & LT, 2005
4FIZ Ehrsson 512 & > THEI N, RHI DEFIRTH 5
Self-touch illusion (H CHEMEEH) [7] 2FFAET BRIl
bNT L HAZENT 5.
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T2 HoEfgiEoFREE T, K1 IaRdT k)i, =
RNOYRENE— 5 Pl Y &2 A 3> (Arduino) %4
LCEfie g 2 2 & ¢, BEPAL - Ba G F o AN L
T rubber finger 214 L FIKFIZ, HFDOAELIEOEDOR
file & ZEF D NE LIFO Moy IcikREMlZ 52 2.
DEEF, WA DEEETIX, § 20%DYERE D, £ADTFHH
WIZH ES, HEBEFOANE LK IERICHN T3

*1 RHI & Xl L C Full body illusion & WIS Z &b dH DA, Z
DR DFHERLA ¥ — <13 RHI L EARNICFAETH 2 [2).

© 2015 Information Processing Society of Japan

£ AR Z % (8] (20 L EDHRBROBH)
B, FELET I LICk > THRBICIERT 22 L b b

roTWn3) .
WWw
9 rubber finger
vibration motor+

force sensitive resistor
W

receptive finger
. vibration motor

1 STI induction system’s overview
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32 EICERVLETH B,
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2 Proposed system overview

7, H—oftfla L LT, —~HOFEWHHICHZ, Z
OhiiE %, MR ICERIN ) =7 T 7 Faz—FIic ko
THIES 2 2 Lick > T, FOYBMMLEZ D b O % b
2S¢ 22 EAT 2. WEHD LIk on?
Fi&, BITR$ X 91, fil 2% (Administrating finger)
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AL T2 —FIcBRT 2. 2ok > T, BHEMIC
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2.3 EE

FEOFHMICOWTERNS. B, ZNOIRBE—F L
EJit v %o CHCOHEMERE 2 FHRT 2800 FEEIC
DL, BIFEEORSGETIRE L 72 04K 2 [9]. M
TTi, V=777F2x—% Lt HMD NOBUWS % R S
H BT DFEIEIZ ORI T B,

V=777 Fax—% L LT, Hith 16cm DHEIFHTOfH
MESTHE 72 Firgelli 8o L16 >V — X2 L.
5 DB E L, Arduino ZfNHI ¥ 52 LT, PCHIO T 7
V7 —3 a v Processing 25, 13 & A EIRIE A < I I
N3, oI, LI ICHBDORT Y axX—80hs, 77
F 2 T — ¥ DIEGEIR%E Arduino 23515 L, OSC (Open
Sound Control) JEIc k> T, , 3D av 5 v YHlfEHD 7
TUAr—2arTH5 Unity ICU 7L A LTEET 3.
Unity TiF, EIZHED CCEFNDOHE2HH. ZoHhT
—HDFDO VTN DIEOHE B D> & FeliDd A H3MiE
7= A=yavEERLKL. Unity 37 7 F 2 2—%D
WEHRZ ) 7L A DCEZY T2 LIk T, o
CCETNDOMHMDEANEY =TT/ F 22—y DEE
ERFAMMIEEZENTES. F72, Unity NOBGIZ,
A 110E2HT 2 VR~y Fty FTH 3 Oculus Rift
WNOT 4 A7 L AIEEINS. LA TWE L) IS
Oculus Rift (CIFIIHE L VI DBNEINTE D, BE L
=Y DEHDNE - BlERICK LT, CC =M Loz Y
TLYA LB EDE T EDHRETH B,
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3 Appearance of actual implementation

RN R SARE W 2 82 R L Twd 1. F—=% 7
v —7%% T, Fo<EHERE> L <ER >R E R
XY CRHIZFET 2%, BHEL {REIND L
275 T3 [10][11]. E51C, K DREIC A>T, LIAE
WE VS <NZRIER > (interoception) & <HHE >
WMOFIHIC L > T, RHLOFENHEE S 2 & [12], H B0
1, <BEE>E#HE RHL O <HME>HREZRPT2 2 L
T, FORT VT NMCHT 2 EEALE X5 2 L% (13],
BRI O DR BTV B,

B> C, Ry A7 L%, HOEAEETE % 55 2 ek
M2 T, HMD HND CG 7 =X =Y a v DI A LT L —
LBV =P T Far—YDMNBEIIEDE S I LT,
<[HAEH > (proprioception) & <fHHE > & DFEIHZHi7-
IR L TWw 2, <BEHBRE >3, BRI, K
FIETAREZRB R I L > THONZEETH Y, =
2 (HZBCTOTHIERL 63 & J k) HEERoOME
BT A EMELS A ENTESL. FHRMNICEL OGNS
<EBRBEE>PERT 2HZLE, b L b & proprioceptive
drift & MHENTE D, RHL S H CHEMEERICB 1T 2 ftho &
HEFMHOREIER & L THBICBEINTELZLDTH S,
A AT LT, <BEHBEE>ICH LT (RS OEH) K
HofEbhwhit ) HRINZEME G 2, BIRERE
AT 2 LICk2REITEAE LT, BT 2 SRz
KERELXIETIHRATHS. ZORKT, Ky AT
LE, FER O BIMIYE & Lk U ORI 72 ISR AE L % 57 -
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