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WFGeR RO EE (3530) @ The aim of this study was to elucidate the neural basis of the
perception of “reality” or “sense of agency’ in the human—machine interface (HMI)
determined by the fidelity of the visual feedback to the operation of the HMI.
Specifically, we parametrically controlled the spatial and temporal responsiveness of
the cursor motion to the subjects’ joystick motion and measured subjective rating of
the degree of control over the cursor motion as well as magnetoencephalographic (MEG)
and fMRI BOLD signals separately. The results from fMRI experiments showed that the
activity in the temporo—parietal junction (TPJ) was significantly correlated with the
subjective rating. Also, the MEG results indicated that the neuromagnetic signals from
the parietal area was modulated by the spatial inconsistency of the cursor motion
approximately 200 ms after the onset of the joystick motion. Activities in the parietal
and temporal areas observed in this study, which is correlated with the subjective rating
of the degree of control over cursor motion, are in agreement with the results from
previous fMRI studies focused on the agency of body parts. The current results suggest
that these areas also play crucial role in perceiving agency while operating simple
human—-computer interface

AR ERE
(BHHAL : 1)
RIS [ 12 iE 2 & &t
PRk 22 4E 1, 200, 000 0 1, 200, 000
PRk 23 4E T 1, 000, 000 300, 000 1, 300, 000




Rk 24 4 500, 000 150, 000 650, 000
o 2,700, 000 450, 000 3,150, 000

WFIE3 8« A rEi

BFE OSSR - B : TFE®T - RER

T T — N MR

1.%%%%%%@%&

MR ORI RN S, B IERNC &
%&or@%% ﬁmﬁ REESND L&

HIZ, EERETEN DR I N LMEa B =2
SR TEE A B 2 4 L CRGE A D O 15 % (& i
T 5 2 & GEBY-ERTEED) A Sz & T
W5 EE-ERGEBI Y, B OEBORRAT
DB D EBI 70 R I BB R &
REELTEY, BRE~OHEMP @S T &
5%ﬁﬁ@ﬂiﬁﬂﬁﬁﬂf74wﬁf\/7&®
BER - 22RO AMEIL, BRERIFMOTBEITK
SREBEEZD. BT L, AN B
A B —7xA4A(LLF, HMI: Human-
machine interface)® T[H{ERL) D50 AERE
OFFEINZIX, EB-ERE B O 4 A X 7
AEHLDICT DI ENEETHDH I L &
BIRLTWD.

2. WO ER

AW TIX, N A > 7 —T = 4 ADHE:
TEM DAL HBLUER (THRIER)) O,
B CIEH) & 12 L D EREE MR #
(77 4 — Kw 7)) OFENOLEOHRTE
DEHCERENTWDONRIAT S, BIK
A, (A (Virtual reality: VR) 22N T
BEfTENCE bR OB 7 — Ry 7 %
NRT AN v 7 IZHIE U754 FCiTaEs
%®%M&&%K#§%M%mﬁﬂ%ﬁw
FBA 72 A ERE D 2L 3 i B - E B 1
@ibﬁﬁ%éhé@#,%ﬁ&ﬁ%%@ﬁ
A T2 7 AT & BRI O FE AEH
Z RN B E A A2 D CTRARICHEET S
ZEEHEEL LT

3. WDk

8% V R BEEZ WV THBRE OfEE ]
ARl WA At S L/ =
Fe—L U725 TTo, BEBHELEIZE
72 D ARG R B 2 IMTE B GEB)- R
FO)® MEG/MRI 36 X OTENEIEIC L 55t
W& BB AT - 72, BAEBIZIE, fMRI
22X ¥ THNTYaAf AT 4y 7PN %
— 7y NBBR AT O RREAZBIR L(X 1), V=
ARAT 4 v VHEIEEHRE 7 4 — KXy 7D
FREME 2 L7240 F C IMRI GHAIZ 1T -
7o, F7z, WIKBEREICE T 2 BERE R
ETHEERERO—DE LT, #EFMIC
*3 % x5O B EY 7 (7 M E ) & BT E) &

2MEG AX v F+HThHD, YaAf AT 4
v 7 B EE RO, EBE-ER T —
Ny 7 R

DEEZTRDHT-0, VaA AT v 7 EEIC
iﬂLL’CjJHV/I/OﬁZ@Jﬁﬁ%?/\7)‘ U >

B EOEARFT LM 2), YVa A A
74/7&@ ELROBRT T 4 — Ry

\Zxtd 5 MEG (5 5 Z3HAl L7-.
%Eﬂt?~&ﬂ%,@¢@ﬂﬁm%@?é
BMTREN & A 2 7 A % Al L CEE-RE
B (P ALVE ) 2 Bl Hm AL 2 & o B & 7E
ERZFHM L 7.

. WFTERR R
fMRlI 2% ¥ FHNTOX —4 v MEBIRFER
T, TEERG O EBFHEAE RS, #ihk
FEVNEBNIE T 5 TEER 1, YaA R
T A v T EEICHTAERE T 4 — Ry
(I — VIV OEME) OREM L I3FE AR
ERET, BEEON—INVEX—F v NED
Mo N7 X JREEFERMABEZ T
ZERHLMCARST() 3@). £, Zh
(RS LT, fMRI CRHAIE U2 BTG ED 1
VaA AT 4y 7 EAEICHT ORI T 4 —
KXy 7 (=Y VOEME) ORERICEE
R AR & o =Dkt L, A I5E-EETE



100{——o® .; ————— > ————
“‘0‘ * ¢ >
[-T] ——— <
c 80 N L IR 4 {0
- SN 66 000 o L) L&t
© L L AR X 2
= 60 g *—o
()]
2 o« |
el
.a-’_,‘ 40 *—¢
.g *
» 20 1 r = -0.359, p<0.00002.
0

0 20 40 60 80 100
tracking error [pixels]

3@) fMRI AX ¥ FHTO, YaAfRT 4y

EHWZ =5y NMBIRERICK T S, T#

TERG) FBFHMIE S N T v JRRZEOHE

3() fIMRI A ¥ FHITD, YaAf AT 17
FHWEY =7y MBI ERTE LN,
TERERL ) EBIFHIE & & B 2 > I

68 H3 4K 2 JiKfE 8 (p<0.005, k>20)

A6 (right temporo-parietal junction: TPJ) T
%, THTEE) & PRE DT 5 TEMERS) o F
BIRHTLE & ORMICAEBEZRMEERH 5 2 &8
B 5 M2 72 - 72 (1% 3(b)).

—Ji IMEG AF ¥ FTHTOYa A AT 4 v
I BB T 4 — PNy ZEBRTIE, VaA
AT 4 v 7 OEAETTmERTERCT 4 —F
Ny 7 ENDH— Y IVOBENTH N —87
% (consistent) Sc 12 f_X T, —FH L 72 W
(inconsistent)Z& T, BATHERIZ 1T 5 MEG (3
T, VaA AT 4 v I OBEED— YLD
BEIBHAR) 5 200 ms FRETHRTHZ L%
fEL7z.

I ETOMRI Z FW 2428 Tl SETEER
F OMAIEEERIZ H 5 @ body parts (2532 JEH)

TR (sense of agency: H b D EEDOIEHK)
DMIRIEN S D L ORI ELN TN D
ARWFFETH B IZAERIE, H SO body part
([Z%9" 5 sense of agency” & [Flkk o1k HaA
0N, HoNEET2arta—4 A2 —7
= A ATKT D R (ZHOWTHIEHL
TWDAREMEZ RET 56D THD.

5. T7RFEFKimILE
(WFFEREA . WFFE 138 R O FE 412

Y
MesEmmor) G 18 1h)

(D S. Iwaki, Multimodal neuroimaging to
visualize  human  visual  processing,
Biomedical Engineering and Cognitive

Neuroscience for Healthcare,
274-282
DOI: 10.4018/978-1-4666-2113-8.ch028

@ T. Mori, Y. Maekawa, Y. Akiyama, F.
Mishima, K. Sutani, S. Iwaki, S. Nishijima,
Fundamental  study  for  controlling
environment using biological  signal,
Control and Intelligent Systems, vol. 40,
2012, pp. 151-159,
DOI: 10.2316/Journal.201.2012.3.201-2342

@ T. Hamada, S. Iwaki, The speed of mental
addition in an abacus expert, estimated by
eye movements and neural activities,
Perceptual and Motor Skills, 115, 2012, pp.
1-6
DOI: 10.2466/22.04.11.PMS.115.4.1-6

@ S. Iwaki, K. Sutani, Visualization of the
sensitivity of the MEG sensor array based
on the 3-D modeling of cortical surface and
volume conductor, Journal of Applied
Physics, 107, 2010, 09B317
DOI: 10.1063/1.3367885

2012, pp.

(%R G 16 1)

@O S. Iwaki, Visualization of human visual
processing by MEG and fMRI, National
Taiwan  University MEG Educational
Training & International Symposium, 2013
41 H 24 H, National Taiwan Univ (Taipei,
ROC)

@ S. Iwaki, K. Sutani, Neural interaction
between frontal and parietal areas in P3
responses during visual target detection,
17th Annual Meeting of the Organization
for Human Brain Mapping, 2011 4 6 A 29
H, Quebec Convention Center (Quebec
City, Canada)

@ S. Iwaki, K. Takano, K. Kansaku,
Parieto-temporal activity is correlated with
the sense of agency during visual target
tracking, 16" Annual Meeting of the
Organization for Human Brain Mapping,
2010 4+ 6 A 7 H, Barcelona Convention
Center (Barcelona, Spain).

(PEZE A PEME)
OHkyt G 3 )
LB B 6O X FNREE O RIE
EEORET v 7 T A

U AR E, JFH
MR« PEEHIN AT

P, WESH



FHXE - Hrar

&5 K5E 2011-097965
HFESE A B ;201144 A 26 A
EWNA DR EN

(& D]
R L D
http://staff.aist.go.jp/s.iwaki/

6. HFZEHE

(1) wrgefaEE

EA E (IWAKI SUNAO)

PRSEATEOE NPEEEIR A WEZET - M L
SEWFGEEREY - W NV — TR
W&« 70356525

(2) 9oy

#1E  #ES] (KANSAKU KENJI)
ENEEZFY ANV T —varkbrF—
(WFZERT) - RERHSRE RIE ML - B E
&% : 60399318

HERS  #52 (UMEMURA HIROYUKT)

AMSEAT B N PESERATRR AR IERT « fbE T
2 S e e R = |

W E %5 1 10356587




