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Abstract
This study examined how the mirror neuron
system response 1is affected by the
unnaturalness of the observed action. In
the present experiment, the subjects
observed a CG human character performing a
pantomime action. In the middle of the
action, a number of pauses were inserted to
increase the perceived unnaturalness of
the action (0, 2, and 6 pauses). We measured
the brain activity in motor areas with NIRS
and found that the activity was modulated
by the number of pauses. Our results
suggest that MNS 1is sensitive to the
kinematics of the observed action.
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1. B
I —=a—nm 27 A OMNS) &I, i
FOTEEBEL TCVWA L XIChENB ALY

DATENL TW DD X 9 ITIEE) T 5 Mo fEEf
D LHERL, MAOITENZIET S & X1
KU EEZR- LD EELZBNTND,
WEDNL DONOHZETIE, 2Ry FOITHE)
F0HANHOITEZBEL TVD L EDTHTN
MNS A XD IERITIEEB L TV D LRI TN
% (Kilner, Paulignan, & Blakemore, 2003),
LrL, 5 TIE, ey hOITEITHE T
LI MINS BIFEEN L TV D E VI RERG T
W5 (Gazzola et al., 2007), X512, AMEIR
Ry FOX D REMEZ L TWD & XIT MNS
MIEEVEALT D & D Wi b & 5 (Shimada,
2010), ZAUDH OWFFEIL, MNS OTEENI T4
DREMNT BN E DM FIZ L HHEEZITH 2
LHIRE L TWD D, EOFEMRRHEIZ DU
TITEZHSITHL N TIER,

£ ZTAMIFETIE, ATAE DI E ORHR
S EDRRE WNS DIEENZEE 52 20 %
AR, T2 TN G XY T 7 2 —%H
WT, B1& % 3 NF—HED . TU X NITHR
LTz, BEDEHIZELRER D AR —X(0. 07s)
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EFAT LI ETAREBRISEZHRIELTZ, KA—
AR DITERARBREEIT2 Y | THEIE)
DD AR OB & S HEEN D, 2 OIRFO MNS
DIFEZRET D EICL - T, [TAEHEDOH)
SOERNMNS ITED LD REBE 52 T
LR LTz,

2. Hi&

BRI IAF & DREREZR 22~23 3K D 12 A
(M1 AN B 11N Tholz, #
BRE 213 CG fERL Y 7 b (3ds MAX, Autodesk
corporation, California) TIER% L 7= A D
CCH¥ 77X —(END FOHEHHEIZHEKR)
2, 3y ATk U CEIE I RRER 21T 5 L O
R MY A LDOENEEZBLITH Do, FEBR
HIT R ZE S FICHEEZ R TC0D LI
Hor Uiz, EBRFMLCG % 77 ¥ —08)x
DHFTOR—Z (0.07 EILE D) OEFELA
W72 2 3 &4 (no—pause, 2-pause, 6—pause)
ThY, R—=ADEHNRZ NI ERBRIEL
Ezohbd, BEAKORESITTRT6 T
bole, WMEDEL OWFFTIL, 10/20 A
TAD C3 AHIOHEE T T —=
2T LOEBPBE S TS (Abe &
Shimada, 2010), J > TAEER T, E#RF O
el OEBEEF (10/20 AT LD C3 JEHLD
24 F v V) OIGBY A TIRIrSEE (NIRSS
OMM=3000, e A ERT) THIE L7z, £alfT T
I, BIVARS R, 227 68, BLART
& U3 &M% 609 2 5 18 3 AT1T o 72,
fEHT TIXNIRS OF — 4 L 0 effect size &
BHL, &S L ICHBERIEB AR O
ERE LI (CRE) . & BB TOLES)
Z Oy EOPHT (ANOVA) & I TRz, A iR
129N T p0.05 & LTW5,

FERRAET H, HRFITITRTH b o7z

a—a Y

OEEICBET 27 > r— b &7 o7, WA
AIHLE, vARy hbLE, ARKE, F
VX JE AL—AIO THAEZ T3 DA

—VTEE S ET,

N4

M1. R—ARBNEZB—

3. fER

HIE L7= NIRS 7 —H |22 T effect size &
HH LT, Z20%, 7 7 A% —fRIT&4T\,
BRIL RS 2R T F Yy fNVa s T AL —L
L7z, 77 AX—NT effect size D%
By, 1 ZROSBITEIToT, ZORER
7724 —E(X2) (F(2,33)=17.52) TRHRN
Rohiz (p0.05), TALIRE (Tukey-HSD) O
fiE B . no—pause & 6-pause,
6-pause M CTENENHFEENR LN
(p<0.05), 7 > r— MFERIZOWTIX, AR
b L & (F(2,33)=3.21) & ¥ 7 v ¥ 7 &

2-pause &
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(F(2,33)=4.19) THEEN AL, FAHE
(Tukey-HSD) D fE R, #4LF 4 no—pause &
6-pause SR OM THEENR L T2
(p<0. 05),
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4. BE

AHFFETITENEDO RBIRE S MNS [ZED &
DI E G2 DR, BEhOR—
fﬂ%zémon\Kﬁ%&ﬁ%f%étﬂ
RINDZENT U r— RMIL o THERS
7zo S HITIEEIRHINC Lo T, ﬁz%%“@ﬁ
HARI 25 MNS DOIEENCREZ 52 5 2 L D3
BENTZ, WL O OFHIGEEE CTiE 1-pause
FUEOLEICHABEREDHN ALt RE
p<0.001), 3-pause R & VX FENGTEAL
MR 5N (p<0.05), no—pause FffL 0
l-pause FRIFCIEEBNA R OGN Z LITHRD
RN ULETH D08, BMAR T 7 — 25117
BT MNS DIFEIAE X5 Z &3 SN TR
V. SEOFRE GEERH D LBEZHND

(Shimada, 2009), A~HRE 3T & IEEME
fEd 2T, AEAaRy bk 2@
ZLTWDHOEBE LI & &2 WS OIEENE
bR Z 2 & T DT E LGN H D
(Shimada, 2010), ZAL5HOFERIL, MNS OFF
PEIZONWTH T2 E 525D E W2
Do
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