2P2-123

MEREAEENBMBRERIEICEZ

ZE(ICEHT HME

Study of Effect That Haptic Sensibility Give to the Attribution of Own Actions to Self

or Others
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Human cognitive mechanisms have been studied for designing user-friendly interface. One of the key issues is
the attribution of own actions to the intention of self or others. It is known that patients with schizophrenia who
sometimes attribute their own actions to the intentions of others may perceive themselves as causing events which
they do not in fact control, when they feel they are in voluntary movement. In this study, we design the experiment
using a haptic device in order to investigate the difference of attribution of own actions when subjects lose haptic
stimuli which would happen under normal circumstances. In the result, we show that haptic stimuli does not have
implications for the attribution of own actions when anticipated actions happen, but influence it when actions happen

with time delay.
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na. IEEOFILT, ZOMNRA T =X LEHRATLHET IV
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T His (3], AFETIE, EHEERRO—2Th 2 il 22
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Fig. 1 forward model of motor control [1]
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21 BftRBHEL I

HOEBROMBZENTEKRATHY, TodTHEMIFRME
(self-other attribution) /& Sense of Agency (B EEMHE) & H <
T HA LTHIEESN T D, Sense of Agency & (X1TACEE
B L7ZE &I, TOERAEMR (agent) NHDTH D &0 ) (KB
DT EThD. AR IEL, BCOHKRIEDHZEZ & X
2, TNRALORBEMCL 2000, Thi bito
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Z OEFIZ 72 LT Sense of Agency &% U 2202 E 5 DD,
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2.2 BfUIREME LN

BT B I I ORERESIMINICH B L E 2 BTV 5. fMRI
ZRHOTIRAOITEI O T2 BIE LT ERBH H[3]. Zhix
VaA AT 4 v 7 EAWT, HiE EOMABEOMEE T FHKIC
o TEMT X IR L, MKOKEDERE B LICRE
TOHEMNE I DPOHIETE SE, TOLEOWHREOIMNTFEE %
MRIZE>THEITE LD THB. 6T, WEKDY a1 &
T 2T DINE M ERIT LI T X LIS E D
TREIT->TWD. TOFERL IIWIEDEE A OB X
DB TILH D EREE LN LA IRENC XM ATEEE
W, FENBMIESh, BROBROEETICHLEE DN
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W< 72D, WIZ, BOWMBERENRE 513 84 RE%
DORIENRE D Z EAREINTWVWAH4].

2.3 forward model {Z-DVMT

DATHREATD & &, MO F TIENERE T /L (inner model) 2M#) < .
WNESET V&1L, B ORBEZET VLWV I B TRO O
RO PICREESETCWHW D L0 TH Y, JIBEET L (forward
model) & i€ 5 /L (Inverse Model) D —2IZX B & 5. forward
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model &% 5 IEEFES (Motor Command) 23 H iz & X (2,
FoOaA—%A Ty bEL, TOBROTHET VN T v
FEFT2HDTHD, Inverse Model ILWIZ HEEDREE 1
Ty hEL, RELEINDIEBOHEEZT VR T MET B,
1T 2O ERZHWTT 5 72 9121% 2 @ forward model 23 1041 C
WBHEEZEZLNTWSDIS]. BifRE ORI #fE T forward
model THDHEWVI ZETHD.

1 OFEIZOWTHAT B[1]. EBE S 23 E S % (motor
system)IZ 15 L RIRFIC, EEHET O a2 —Th HiEOME =
t°— (efference copy)?’ Forward Dynamic Model IZ A/ & %.
Z 2T, EEHESNET SN E OWROKEE(ew state) 3 T
W&, ZhpERREE L kS5, RIZ Forward Output
Model IZ X - T, EEIHENIC K 2BIEH /R %2 T L C, bl
PERH (corollary discharge) DT & 72 0, JiH R (sensory system)
M/ LNTREEDORT 7 4 — K3 v 7 (actual sensory
feedback) & thig S 5. Z obkllY, EEIESIC LD EREH
BHREX Y REATDEDIMEDND. B TESELT
CTHELFT oL BVN, AL DHHTHD EL T
STZVDIE, TSk o TP ESND. ZDF v o UEE
WZED, BOOTo1iTAZHBCICRBET A ENTEX S,
LL, HOEBRRECIIZOTHC AT LAEZRHTHZ L
LD, ITADOERAEZEDLE L Z N TE 5. BRI
L, TEBEOZOITAOERIIBETHDIZHE2 DT, il
NCEFBEEZEC 2561 & TEEOZOIT2 O EEITMAIL
HLEHLLY, ACICEREZELD ] HATHD. & xidk
FEDOTaA AT 4 v 7 BEWTAOEREE DY 5 ER
TBED, 2FED, MAOITAZARIZEHBILTLE S X
IIMEBRRDOH LN Z D,
INHDFERHBOIENILTO LS ITHBT 2 2 &N TE
L. BiEOSLERL THC) MiaztRI LI THlIL
74— RNy 7 =T DL REBOKET 4 — Ky
7% MhAN] DEV I ESD &, BEERS & EEORE 7 4
— KRy 72PN E TRV D T, EEEIZIIM AN S 7247
ZHTHDIZHLPPDLT, HENrLACOITAE LKL T
LEIEEBXDOND. BREOYARL THC) PMTAZED
L7c & &2, MoNrOFETTREITED LI NLE
fbZEMz 25 e, TOBENRIDZ ExACHMDRTE,
BERESCSS L RBRD T 4 — Ry 72T NEL DO T, A
DITAHTEEERLTLEI L2 D

EROX DI, TR0 A MIFEOHRHIIEN DAL D DI
ZOHENERITZE 2N E LIZERICEWTITRZI Y 2
23, WEORRTIESH 21780 EHHEEZEL T 2 L
NTEDH, L, Z2OHBEZELIITARY, 20, H
iR EERN Kb TV D AL BNTFEET D, KA KRTE
(schizophrenia) D D A HEEZE A FF> TWHATHTH S.

3. HAKRIRE
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T 5 DMDIERA KSR - S EKER] 0z &2 37 [6]. —H,
fetERER I, RIEME, EEAN, BAC AR K,
MM ERE ENRD.

3.2 HALTE L BRBHEORE

A IFTVE D BFHEREIR O —EBITRE R DR E LB T 5 B
BETHLLEEZEZLNTWVS. HlXiE, vat A4 —D—k
FEIRICEEND EHEE TEBEZOLD, BEONLE
Db ONEFEBAANCE Y OMFIIER Va5 L& T
LbND2LDOTHY, BEOEKBRICANL TR IX 1B22
ZEREROEDDLO TR, MARZEICEELTW
L. FNEZAD, ERARERNEMS TS E ) L
Thod. Zo IBRERE L EAER] 7o REET,
sense of agency & W\ ) Mt A A S Z L2 LD, AFHEIED
kL LTIRARBTIENTES. [EAKRR) IZHECOH
WENEZ D EEICENDRALOBRBIZL D D00
TNELMOBERMERIZELZ DO ONTOHFNTE
I % 35 8 (mis-attribution) £ G5 Z LN TE D, 2D LD
2, A ITIE & B MR EIE S OBENENZ Enn, Hith
SBIED A = X AT BICH720, HAEEFRIED A
IRBRE AT L2 LA THL EEb D, RIETIT,
M ERFPEDBE I T HE R BITON TS, filx
¥ Frank 52T 7=FEBR[71TIE, WBREICY a4 AT 4 v 7
PEMETHLENWIF R 2D, av Y a—F —HiH I
IV aART 4 v 7 R lBRE T2 DS TWD DTN,
BRITTLICT U AL TINEITRIEN H 720, WO/ EIC
TR B0 T 5. ZOEBRITHERFIEDBFICH R
FIZHFBEIATONTZOEN, #ERELT, MEDIEI B
FHLVHHHELSLSAEOTIICROZ 36 WEHADS AL
7.

Fo, ELVITADOERBENLTEZ < R>TWVDHAZLD
P ITEHTESE A G A TV BIERIAHE STV 5[8]. <bx
T, FREBRNH D X0 RBFICHTI2ERICIY, HEE
W & A EIDME AR OBIEM: L2 0 [9], AEEERE FTE
NEERFCHIBIEME L2 [10]9 5 Z LR ENTWVD
b0z E XY, SEIEENAMIFEMEICRE VLT, EERE
BRI LTWDIENEZ LN, HEEENSZE L TWD K
MR (8 bEgl &R Lz 2o aiREEDOZL %
WTBZLIEROHBITAET-EEZLND.

4. EER

ARFFETIE, il 2777 /314 A PHANToM (Fig. 2)% A\ C,
ABZEE EO W T3 2RIk L CEMIREMEZ 2N E D
MEFERIZL > THEND D,

Fig. 2 PHANToM (SensAble Technologies, Inc)
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—7 x=—A% Fig. 3 (R RAZEM LTI =HROME L
HAE L.
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ZE O OB E (kG L CEIK . Cursor 2MEARZER Eo#ik
Wi B &, PHANTOM %3 L CHRIZZ DR 23 s » T
5.

Box
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V. ZOMKOENE (T Hr~OZEER)) (2 LCH el
ERIRoTHH . Eo, BT I2OOEMOEE G
REELTEY, RSERENT D.

Start

RARZER] FICFAET 2, AKFEMmISEITCTh 2 EW 2 Fmbl o
A7V xr N ThD. EIEBox O EICHB. FEAIHER
#1X Cursor % Start O FHICELTEBL Lok bnsd

2 b ORARZER] EomE L T BERT A 2B HWT, #
BB ERREIT . £, ARFEBRIX Practice, Test O DD /3—
MZGT o TS, K 3— MIZENE task 727 v =
YORE—VNZENRS D, T aroRE—ZBLT
[ SUN N

Cursor

Box

Fig. 3 Cursor and Box in this Experiment. Start is invisible but it is
above Box.

4.3 EBRFIE

BB L, WO ESPIEIC /2D X)W T om S 2L,
ZTOHEOES EFOMEEZ TEDRETREFTS. £/, EY
DEPHZZ2NWE T~y ARV EHEFL, 15O/
B2 A BT 2 72 DI WVER R TYT LT,

BeBRFE 213 £ 9 PHANTOM (ZB9 23 Z +512179. £
%, BHRIZENTRMEZEBREICE 2, OBEWICELSE
5.

Wi, RARZEMICOWTHEBREICHAT 5. Box & [FEHIC
NI UADREER DT, T2 LoV H DV ITEEN
HoT2VTHETTHLEDLTLE > IREZERINICS Wik,
Start % X 27 HFZEBWTEARMICEEZREEL T DD

Mk LD, FBROFIRILUTOLIIZR>TND., #
B8 1L cursor % Start [ZETHLIITRDLND. DL X+
SN E DN BEEHEGRT H(1X 4). HEHFNTES, PBHRHFITS
—R—FKDOH $—%#9. Cursor BiHz, 7% LRFREIHEIC
Box DR 725X 5). Eha&KE LT, Start 22HiE%EH)
2L, Box z@nd(Xe6). #REITTOHMIRTERT, A
DBEZ LTATANENEILEI hEHIEIL, AiFERLIE S
F¥—, BEROITO ¥—2MT. ZO—EDOXRAI/EIIT
IL stage & EFRT D. HERFEIL stage R E o o[BI 7210
S-ar

Fig. 4 Subjects push “H” on the keyboard after putting Cursor on
the bottom of Start.

Fig. 5 Color of Box change after pushing “H” . This change is a
cue for subjects to control Cursor (which has cleared already) and
move Box.

Fig. 6 Moving Box. Subjects attribute the result to self or others that
are in the virtual world. When subjects attribute to self, they push
“S” on the keyboard and when subjects attribute to others, they
push “O” .
4.4 ERER
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Box Ml L7ZRICHFIBENIH D0 E I D, b5 —DDHNA
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D ZOOEROMAGDE T D ARADT 732 20
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N WCHBT AT 7 v a v Oy — 2 OFEIZ DN TR
QICF LN TNA.

Table. 1 Action pattern in this experiment

Box¥% T HEfE 2N
L Y
Boxfilugk it »H Y Al A3
el A2 A4

Table. 2 Differences about the number and kinds of tasks between
Practice part and Test part

= R HIBS 585 —> B
Practice Al 100
Test Al,A2,A3, Ad 200 (50 x 4)
4.5 R

FERE 7 O XD oT. BRENCRERH], el SaEiE o R
CIRRBEA OV E LS. DIIMEAEH Y ZEKL, O
R LR BT 5. RiX ZOF—% % Box fiti A
X BRENE MK LT ZEE R S AT & R E N T T o
T BATETH S, Box AL T, RLENE
I L TOAEREIRD AL SN2 (F(L7) = 52:88, p
<.001; F(1,7) =20.14, p < .005). £7=, Box filiA4E & T F
NAEBOMOLZAEEMICE L TCHLABEREDRENE LN
(F(1,7)=10.48, p < .05). = Z T, Box fili A4 L A ENAE
DM DOZEEAEICE LT E TRMENR OB E LT
7o RREENOHMEDRIIMERH-CTH, R THLHEE
FENRBNTZ(F(1,14) = 1625, p < .005; F(1,14) = 60.82, p
<.001). Box filtEDHMFZNRIIRMAENRHD L EDHLHE
RENA OGN (F(1,14)=28.83, p<.001).

—e— haptic
—8— no—haptic

02
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0 500
Time delay of the action
Fig. 7 the result of this experiment.
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