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Abstract

Effects of self-movement on the spatial representation out of

the visual field

Yudo NAKANO

In order to perceive the environmental space and the position of objects, we use
many sense modalities such as visual, auditory and vestibular senses. The information
obtained from such modalities is integrated and processed. This process is called multi-
modal processing. Information of the space and object position obtained by multimodal
process produce not only simple perception itself but also the spatial representations
based on the multimodal information. For example, even if the observer moves from a
position where an object become out of visual field, the rough position of the object can
be known. This is because the spatial representation of the object position is formed
from visual, vestibular, and somatosensory information by the observer’s self-motion.
There are many previous studies about the relationship between such spatial represen-
tation and self-motion. The spatial representation according to the self-motion were
reported to be updated. If participants judged the direction to the start point from
the goal position after moving some route, the judgement was more accurately with
vestibular and somatosensory self-motion perception than moving only with the visual
information. From these previous studies, self-motion information may affect updating
spatial representation. In contrast, spatial representation was also reported to be auto-
matically updated in accordance with the visual motion information alone. Thus, the

contribution of self-motion information in updating spatial representation is still un-
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clear. In this study, pointing tasks to the object out of the visual field were conducted
with or without the sense of self-motion and with the same visual information. From
this task, the contribution in updating the positional relationship between self-body and
objects outside the field of view was investigated. The condition that objects move dur-
ing self-motion was also examined. This condition has components of both self-motion
and object motion and participants should discriminate these components. The results
showed that when there is a sense of self-motion in addition to visual information, the
spatial representation was updated more accurately and the position of the object out
of the visual field was more precisely judged. When the object moves towards the same
direction of self-motion, the speed of the retinal image decreased and the object motion
was underestimated regardless of the presence or absence of self-motion perception while
the object moved against the direction of self-motion, the retinal image speed increased

and the object motion were overestimated.

key words Spatial representation, Multimodal, Self-movement sensation, Object

motion perception
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BD IV H—=%F EDICHBURLZ. MY A—%25< LEEDEI0 Fb D, HERE EmIZIX
YIalb—bhINEZEHEEH, =7y MDERTEHREBIZRS.

RITHERBE VT X =Ty MZARA YT 102U, SRBLPHAZBARRIZL S22 —T Y b
DY EZ MR L2 (K 3.7). ZORRA VT4 VIREML TV Enanb L5175
728 VR N ROAEUIREHD DN Z =7y MYz o858, Z—7 v MADEBERICEE L
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3.3 Fhi&

7o, TOBBERE X, TOMBEIICFZRELU M) H—%25\\W7z. b H—%5] < & HERH EH
CHEREDBTRREN, WS XA EER L 72, BHSEOBFRR SN 5 IO & [lfRS A
Active &M DG G IXFESSOBE 2 PG T 5720, FEHUDRETHRI LBHRL, Passive
ZMEOGEITBREP FEER T B0, #i U WA IERAMEEEL .

ZUT, WERE XEHEE AL 7 U BT I NI ALE T 2 X — 7y MEL, ZTORET
MIA—% 1 EBIKZETHRA VT4 v 7AEZPRELR (K 38). TZTETOFHEE 1
fre L7z

REBRTIX, ARRITEITD BN LM L T & OMERZAT S ME AT & HERE BB S
NETERX—=T Y RS VT4 VI UEGEORS VT« VIEE X =Ty MIEDX
VAR 28ERAT 27072, MERATESET, KAV T v IEE Z—=7 Y Mi
BEOAL ZMRT LI EHME L TWASZD, X—7"y FOEE FRBEE TEE LR
EO0Z, WMERUIRETHRA VT« Y IMBEEZFHELROL D IZBURL, MEBERITTITO %
I DR UDPN L S 1T/ o72. 7z, MERITCHA L Z&EoMAGDEIR, [HEi%k
f (Active/Passive) x3& B[ (Z£f) x&X—727"v MEESZM: ( Static/Dynamic) x X —
7y S OYIIALE (3 2 FT) DEF 24 FEOHRS X =7y FOYIIALEIR 0 &L, K31
DEMEOMAGDLEEFAL . KRBT TIEFTRD 24 FFIZOWT 4 RITD2fTo 727

O, & 96 ATE Mo 7.
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3.3 Fhi&

Finger to use: Right Pointer Finger

RotationalMotion: Active

3.6 FHr&E 1: RIFEDHR

N A

3.7 FHiE 20 X—7 v b OYIWINLE % MR
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3.3 Fhi&

Active

Passive

X 3.8 FHiZx 3 KAV Fa4vIfiBEDORE

# 3.1 #EAITICHWERGOMA G DY

FE DM A G DY
SORIE || [BlRgeft | EB A | 2=y MEB)SRM
1 active right static
2 active left static
3 passive right static
4 passive left static
5) active right active
6 active left active
7 passive right active
8 passive left active
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i o

4.1 T—YEFFIE

T—ROMFI DD, 2=y Mo OMMMIRKRA VT 1 v IRE D EEEE X R
f, 7 R Y BRI T =R e RA VT YO MENS X =y MMiE E TOERREE
HtD T — & % [EfinefF (Active - Passive 5&ff) - & —7y MEB)SM (Static - Dynamic 5
) D 2 BERWERE NS %2 1T - 7=

ZDWRD X R - 7 FEEE L B E O ERIRZ M 4.1 1R, BlEAAELEED 50
ATH, X FEEIXED? 0 DG&ERLE X =7y POMNBEIZ—HLTED, EOMHEIEKRS v
TAVIRENYIa b= UZ =Ty MIE X D EBREDOIER ARIZEM L2 &, ¥
WEOEITFEHARANEMUZZEZ2RLTWS., £/, Z EEIXED 0 OEERLE X —
7y NOMEIZ L TED, EOMEIEKA VT4 VI MERYIaLb— U7X —=7Y b
fiE & 0 BEERE DD SEEN S HEIAEM L7z Z &, IO I ERE ORI EL L 7=
ZEERLULTWA. AT, Y EBEXHER 0 O0B&iREe X =7y FOfEIZ—-BL TS
D, EOMEIFRA VT4 VI MERY I ab—bUAEZ—=7y MIEL D EARAANERML 2
e, BIZAEDOMEIE FAMIZEMULZZ 22 RLT WA,
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4.2 HB/HDOR =7y MW TERA VT 0 VT HEORE

-I—)‘(f S
BTl
ih o >
(RBE
— Vv

4.1 WSS 51E
4.2 BEHADY—T Y MIWHTDIRA VT 14V IREDER

[lRSeff - 2 —7y NEEISRMED 2 R 4 ZHEOHBEDOX -7y b EEAE LGE
KA YT 47D X WL - 7 FEEREOFIIET — 2% FdD 7 7 7I12mRT.

4.2.1 X EZ

FMEZeIT, R=y bERFESE UERA VT4 YO MED X EEOFSEE Ty b
U722 972K 4.2 1R, 20T 7 73 MEngLnr S5 2 —7"y b ETO X BEIEO FH#
ZRUZHEDT, 0 DEERELE X =7y NOMEIZ—HLTED, EOEIZX—7y MI
BEYIalb—bURMEXIDBEREDOERAFIZEM UL &, FIZHOMHEIZE G
NEM U2 Z & 2R T. BERSEMEx X =27y NEBISRMGD 2 BRHEERE NS H T ORER,
EHLL50ERIZBWTHEMELRD SN (F(1.9) = 20.7254,p = .0014, 72, = 0.1449 -
F(1.9) = 34.639,p = .0002, n% = 0.1416) , KEFEABAERTH 7= (F(1.9) =9.72,p =
0124, n% = 0.0065) . Static Z&ff - Dynamic 5 & % (2 Passive D Fih% Active Seff:
KO IEFEAFNSEN U7z (p=.0006;p = .006) . F7z, Active 5ff - Passive Z&ff L $12
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4.2 BEHND R =7y MINTERA VT 1 v 7 HEOR R

Dynamic §ef: D fH% Static Sefh & O FH A FAIZEN L 72 (p =.002;p = .0001) .

*p<.01
**p <.001
n=10

—_
(o o]
J

*k% Xk X

=
o MNP~ O
| I W R E—

Passiv

X—Fy FHhS5DXL[cml]

1 1
—_ =

X %

MO OERONSO®
| I B D D DN SRR SRR SN SE—

@ Static @Dynamic

4.2 X HERE
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42 BEHAD X =7y MITERA VT« v 7 REOR R

4.2.2 7 =

ZZei, =7y NEFRMEUERA VT4 Y IRED 7 BEOEYIEE Tay b U
7207 7%KMA3IRT. TDT T TIEMEIAIRELS X =Ty N ETO 7 BRI E £
L72EDT, 0 DGBERLE X =7y FOMBEIZ—BLTE Y, EOMHEIZZ—7y MiE%Z >
Ralb— b UAE K O #ERE DRANTEL U7 Z &, @B OMIIHEERE DR» SHENn 5
FHENEA U722 2R U TWA. [BEESMAx X —7y MEBIZAO 2 BRSNS
FrofER, EHERRIFC BV TEHRIRD SN (F(1.9) = 6.6916, p = .0294, 12 = 0.1098),
2 BRI R EAEHD R TE - (F(1.9) = 9.8144,p = .0121,7% = 0.0362) . X —7"v
FMEFBSREZ L OMIRER O BMENROFEE Static REICEVWTHERENR OGN
(p =.0082) , Static 5/ Tlk Active 5 & 0 Passive S/ D Ji D3EERE B> 5180 S N
BHEAND AV DKE D> 7.

N
=3
)

X%

N
1

*p<.01
n=10
@ Static

oo O
1 1

~
L L

= Dynamic

[ S e e T N I )
() o
L

Z—Ty FHhS5DXL [cm]

o NN B OO
[T TN TR TR 1

Active Passive

4.3 7 JEfE
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4.2 HEADE =Ty MIRTERA VT 1 VT REORER

4.2.3 Y EE

ZMZl, =Ty bRFERE LRI Y T4 Y IAED Y BEDEEEEZ 7oy b
U722 57 %M 441088, 2DF 7 73MENBEEN S X =7y hETO Y FEEED IR
ZRULZBEDT, 0 DBEREL X7y POMEIZ—HLTED, EDEIZX—7y MI
BEYIal—bUMNBELOHEBRENLSATEAMIZEMUZZ &, HFIZADMEIZHERE
Mo RAMANEMUZZ &2 RUT WS, [BEGEMExZ—7y MNEEIGRGD 2 EREEREN
SO OFER, WTNOERIZEWTS ERIZED Snieh - 7-.

20 -
18 -

[
N B o
2 N N

10 4
@ Static
@ Dynamic

(4~

X—7y bHHDXL[cm]

-2 A “ctive siv

4.4 Y FERE
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42 BEHAD X =7y MITERA VT« v 7 REOR R

424 RAVFAVIREIOY—F Y MNMIBFE COERIERH

i, BA VT4 v IRENS X =7y b TOEMEMOVSEE 7oy b Uk
77 7%BA45IZRT. ZORA VT4 VIMBEPS X =Ty b ETOEMEREZRLZD
DT, P 0 DHEX—T Y FOMBEIZ—HLTED, EPKRELRELEX =Ty NET
DFFBEAENZ & 2R T, [FERSMx X =7y MEBIRMAD 2 BRGERH N E T O
B, E550HERIBVWTEEHRIRD SN (F(1.9) = 6.6916, p = .0294, nZ = .1098
F(1.9) = 34.639,p = .0002, n% = .1416), KEMFHLERETH o7z (F(1.9) = 9.8144,p =
0121,7% = .0362) . Static 2B VT, Passive =MD FidY Active Zeff: & b IEHE f
ZREN L7z (p =.0082) .

24 - * %

*¥p<.01
n=10

16 - m Static
S 144 @ Dynamic

Active Passive

B 4.5 KA VT4 Y IREPSZ =Ty MiEF TOEMERH
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4.3 Z—=7v bOYHIAE LM E T - R EFORE

4.3 =47y NOPHBHLELFMEF - FHEFOUR

ERlTE, AEBROHMOMH ZI1T51ZH720, Z—=7y 2o OMNNLRRA VT« v
JRE OIS % X M, 7 B, Y B, BlERSf: - 2=y NEBZRMAED 2 E
RIEERE Nt 217> 7. LU, LREOBERMIMNCEREROFRICHEL G A -H
e L TR—=7y NOHINEIZ L DB L RS VT 1 V7T EBOFEIRETF - R EF
(DominantHand - Non-DominantHand) 52 X 28R BE 2 SN iz7280, [RIERSM - X —
Ty NEEIGZMED 2 BN 4 RMEEI STy bOMEE R EF - ERESFITT—
RuEDF, 2=y PO EOER & F & F - IR E FOEROYRNH 5 EEDS T
Zi1o 7.

ZORWTIE, REICH B EHEEM - X =7y MEBEEOSIER L BET 0N DH
D, 7z, ERHEREANOHEREZOND X =7y NOYIMEOERK L K1 V5 a1 v 7T
LBEDOFNRETF - FHEFOERNDOMRV D 20T EH2EDTH B0, TNENDE
KDORIZDONTDOADFERZ GRS 2.

4.3.1 4Y—45v NOFHBAIE

e, R=ry hEFEEREUERA YT Vv IOMNED X BEE R VT4 VI
BRSO X —7y MiEE COEMEMOFAMEEZ Ty MU0 T 7 %M 4.64.7 ITRT.
X 4.6 D27 Z 7 IXMEEAHE LN S X =7y bETO X EEOHE2 &R LZEDT, 00D
BElRke 2 =7y bOMBEIIZ—HLTEY, EOMHEIFX—7y MiEZYIalb—b L7
fEE & O WEERE OIEWE HINCER U722 &, W EOMEIZE A INEM L2 & 2RT.
M 4.7 DRA VT4 v IRENS R =7y NETOEME#EZR L DT, HD0 DHE
R—=y FOMEIZ-HUTED, HEPRE LD X—T Y b ETOEREIEWZ & %2R
LTW3.

M 4.6 D F 71220WT, BEEEMEx R =7y MEBIZMEX X =7y N OYIHIALED

3 BRBERE N OFER, X—7 v bOVMIMGED EHERPBO 5N (F(1.9) =
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4.3 Z—=7v bOYHIAE LM E T - R EFORE

35.8404,p < .0001,7% = 0.0602) , Active+Dynamic $ff, Passive+Static 524, Pas-
sive+ Dinamic /12 B F 4 ASRD 5N 7= (F(2.18) = 33.1787, p < .0001, 72 = .1699-
F(2.18) = 10.8969,p = .0008,77%; = .0267 - F(2.18) = 49.3727,p < .0001,77% =.1319) .
Active+Dynamic O L EILBOFER, X—7 v bOWHPAMED -10 cm DHFE L D,
Ocm, 10 cm DEEN LV BHABRARAS VT4 Y IAEPTNTED (p = .0307;p =
.0001) , Ocm & 10 cm Tl 10 cm OBER L D EHEH GIAHANEAM L7 (p < .0001) .
Passive+Static DL BB OKR, X—7 v MOV ED 0 cm, 10 cm D5 EH
D-10 cm OHFEN L D IEHARANERM L7z (p = .0016;p = .0033) . Passive+Dinamic &
DL EILEBEOFER, X—7 v NOFIIIMED 10 cm OHE LD, 0cm, -10 cm DHED
O IEEARANEMLTED (p=.0001;p < .0001), 0cm & -10 cm Tl -10 cm O
BNV IEEAMANEN L7 (p=.0008) .

47 DT T 7IZDWT, FERGEMExZ =7y MEESMAx X —7 v N OAIfIED 3 E
R ERAE N A DFER, X —27"y N OFANE O EERITFRD Sz h o 7z,
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4.3 Z—=7v bOYMIEL FET - R E FORR

20 -

_kkk % p < 001
15 | n=10
*k %k k
e 10
2
AN
~
e %7 m-10
o =0
-R
~ 0 4 mlo
i: Active_Static Actiyve| ic Passive_Static Passive_D
Iy
-10 A
15 J

46 X—2'y N OUIE (X HEkEfE)

30 -
€ 25 -
&
é 20 -
S
m-10
© 15 ]
R mo0
I &
N 10 - m10
%
|
&

($3]
1

Active_Static  Active_Dynamic  Passive_Static Passive_Dynamic

B 4.7 X—2"v bOYAME (KA VT« Y IRENS X =7y MiiE E TOEMRER)
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4.3 Z—=7v bOYHIAE LM E T - R EFORE

4.3.2 HMEF - FHEF

Kz, R=T Y REREUERA VT4 v MEBED X BEE KA VT v IhE
BRSO R—7"y MiBEE TOEMEMOFEHMEE 70y MUY T 7 %K 4.84.9 ITRT.

X 4.8 DT TIEMtEAg P S X =7y b ETO X BIEDHFHERLZEDT, 0 D
BafRke X —ry hOMBEIIZ—HLTED, EOMHEIFRX—7y MiEZYIalb—b L7
ALl & O HEERE OIEWE AN ERM L7 Z &, WA OEIZE A ANEM L2 & 2RT.
M 4.9 DR VT v IMNEPSX =Ty METOEMREFEHEZRLZHDT, HHF 0 DHEE
R—=7y FOMEIZ—-HUTED, HEPRES LD R=T Y b ETOEMIENT & %2R
LTW3.

X 4.8 DJT 712DWTC, WEGRMx 2 =7y NEBIZRMEFEF - EMESFO 3 EHEF
WERE NN OME, FEF - FHETOEPEIRD SNz (F(1.9) = 7.6675,p =
0218, m% = 0.0422) . Active+Static Tk, MEF XV IEMESFA L D IEMEH A HANE
L7z (p=.0001) . Active+Dynamic ZfFTld, FHERESF X ORI EF2 L O EME A FA
EAM L7z (p=.0001) . Passive+Static &£ TIE, FHRESFIOFESFA LD EMHAFHA
EN L7z (p=.0001) .

X 4.9 D7 Z712DWTC, [EREMExR =27y NEBZMAMET - FEREFO 3 R
BRENTBA T ORER, FIEF - FREFOEMRITAD SNLr o 7.
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4.3 Z—=7v bOYMIEL FET - R E FORR

20 -
* *p < .05
15 n=10
E 10
2
P
8 51
0
<
< o
:;:\ Active_Static Ac ic Passive_Static Passi\ie_Dynamic
|
K -5
@ DominantHand
-10 - @ Non-DominantHand
-15

48 FIEF - JERIEF (X HARAE)

N
[$,]
1

m DominantHand
@ Non-DominantHand

N
o
1

2=y b oD [cm]
[y
[&)]

Active Static Active Dynamic Passive Static Passive Dynamic

4.9 FETF-JEREF (KA VT4 Y IREPS X —7 v MLEE TOEMERE)
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Z 5

51 X EEE

X 4.2 55, Static & - Dynamic §cf: & 12 Passive S&ED 5% Active St & 0 IE[H
FENZEN LTz 2 & DR T & 7.

Active+Static ZfF TIEX 5.1 D X S IZHBIAIET 5 2 —7 v bOF#RA, HOH
IZ Ko TR L ABRERICMA, BHOEIIZ & o TREL ATERE, KEREN D
% Z L TEDORERELL 720 &\ D BIHE A OFEAM AN IV IE L </TA, HAGK S
DN LY OAEREROEMERD &L O EHECEH SN aiEENEZ 505, ThITHL,
Passive+Static &ffTld, FHEOERPURDOEIEHRDATH 57280, X—7 v ~ DB HE
AT AN T B O A1 A A5/ INGEATT X 41, Active+Static &b & O RA V7 1 Y IALEN R —
7y ML D IEHAMIZKELSThAZEEZSNS.

[]HE £ D/ INGEAR 2 DWW TR, SAREIREZ PR S R AND KA VT« » THE & AT - T2 i
B, BEEAEORESIICEST, EMX—7y MIGEAMIZ, AiiZ—7 vy NMIEHLIZT
NAEIZHRA Y PENBEERE 2D, K12 b ORNLRERICE T 5 EEB AR K
SEHENCIE U7z 2 e A [17) S TWnWB 2 eh s, FEMIfET 5220 (X 5.1 O
HipH) OIFWMAKEA N EHE I NIAERTH D Z B HERII NS,

— 31 —



5.1 X M

ha
SRGE \ch_lm AR

\\‘L| / [BlEa75 M \

(REIER)

HME L 7-EERA
(BEER+ B 2EESR)

Active &4 Passive &4

5.1 Static £&ff: & Passive {0 [H#x A O 2l

£ 4.2 75, Active &&ff: - Passive &ff:& €12 Dynamic S0 /57 Static S &
DG RAIZEAL L 72 2 & D3RR T & /2. Active+Dynamic $eff: & Passive+Dynamic
ZMORERIE, X—7"y N OEBEOME/NTAMIZ L ZAHEESREBE 5N 5.

5.2 1% Static RIAFITEWTHBI L 72X —7y MO EZFHEHEL L, Dynamic 5ff:
TOR—y NOBEEROFHIEIZ R LK T, Active &ffDE#E, Static M TENA L 72
fiE LD 23 cm X—7 v b OEB FHANTNMEEENM L, Passive FHEDHE, 20 cm
TNAEZEMLUTED, MEFLIEREDOX—7y POHEEETH S 30 cm &£ D iE/N
(ZREAE U 7.
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5.1 X M

Active Z&fFd, HOCOMEENIZ XV EHELZAMAX =7y FH#EE L2 & T, MG e
ULCTORENEFLL TOWRWESE LD EES LD, X—7 v b OM#B)&E ANl & 7z 7w
REMED D B, i, EFOZEMENELOETHRTRE S N, EHZX -7y bDR»T
DEEDY, FUHAOEFEENZ KO EIEREIME N U2 K S ITE U [12] WS KEREF
BROFED, HBIMAETZ 2 =7y MZH LU THAEUZAREMELSE X 51 b, Passive
ML ERINDHPUEERD Active M LR —TH D728, [FFROMELDHELTIZ
L0, Z=7"y b OHEBEIE/NH S N ATREMEA D . D728, Dynamic 5Tl
Static Z&fF & b EH fAFIANER L, Passive+Dynamic & Tid Passive+Static 5&ff & D
MRS NE Kb, FERIIZX =Ty "DRSDAXVDIENRNI K Rz FEZ 6N 5.
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5.1 X JEAE

Z—2ry b OEE B OE/NGHEIC DV T, YHAOESRFTHRIZ & DR, ElREh
7k OFEB) & AL - B A B S B AR, EROEEIRE VNS KRBT A
WhEXNTHY (18], FAOBRERE LRSS VI 255 [19][20), KAEROBET
® HOEFCEMET) I & o THEIMER T 50 RMAALE T 5 Z & T, AR ER
NEGELHERUMBENELZZENEZONS.

AT, Static & Dynamic 5 DIED 25 % Bt U7z #5% (B 5.4[1]) , Active 5
& Passive RAERNZ AR A DBRD 50, Passive 5 & 0 Active S0 HDMEL/NE W
TR T E 2 (K5.4[2) . ZHiE, Dynamic FHEICEWTDH Static FfE&HU &S
CHOEEDNH DI LT, HIEBDKS D o HRE A TREIT 2 WIKDEE) D ks ORI A
TAD70, HOAEBDKD D7\ Passive S&eff & 0 IEMIZFHLI 2175 Z W TE, Active
ZMED Static £ & Dynamic SfEDED %457 Passive & & VNS Koz 2825

ns.

32

—
=)

]

& I 30 § riiE

23
: (T ot 1\
0
Dynamic &f¥

NBEE

Llecm
SR
co O N B

Acti Passive

X—Fy FHHDX

LGN

fooa
Moo ERON &~

@ Static @Dynamic

5.2 Active &MIZE 1T 5 Static & - Dynamic Gt DRERALE DM (X HEER)
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5.1 X JEAE

—_
o oo

—_

R —F > FHhS5DXL[cml]

NS ddhiavormsoowmoS o =

—

5.3

=7y b HDX L [cm]

L
=

Voo
NOOOIENONBSOO®
—

Act Passive

@ Static @Dynamic

Q)

10

18

12

30

I\

Dynamic 5f#

N¥BE

bty
5=
S
B
TmH

£
<k

EF =
EF 0+

@ 1 J
RGO D
S

N

Passive &fFI2B1F % Static 54 - Dynamic Zefh D ENALE DOHEGE (X HERE)

kkk

Passive

1]

**p<.01
**kp <.001
n=10
@ Static
@ Dynamic

Static & Dynamic®#Z43[cm]

o

1 *p<.05
n=10

Active

5.4 Static & - Dynamic & D 74>
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5.2 7 FERE

5.2 7 FEEfE

4.3 705, Static & TlE Active 52 & D Passive &0 J5 D3t ERE DAL SN 2
AEANDZVPRENZ DR TE 2. Z EEMED Static FAEICBWTITE EE DA
X 5T, Active /& Passive &fFDMIC X FEFEAE & [AkkIC H CEEI O A HIZ & 52
Wb EINRBINT.

Dynamic &2 OWTIEWITINDOEERICEEREEZZRD SN TWARW., Zhix, 3t
SO BATH A OEENZE T 585 XA =R OEMEIZIT > TWRWEd, FMERIZENEN
BRIrolzZEDWEZOoND. £, AREDRBD OS2 EDTRTORMITBENT,
R—=77y S DDAV DBHEERE DEP SHEND FHARELTNTVDEZ e h 5, M550
K D1 Z AR LU ZEZHRROEEMTThNl e NEZoNS. AT, A
BEIXBRWD DD Passive+Static Zeff: & Passive+Dynamic Sz, X BEEHETHA S 1
&=y MEEEOB/NHEOMAAHRTE /2. Thix, IR0 X BEEOZEE (K
5.4[2]) 75 Passive D0 Active RMFIZHARZ =7y N EB)E O@E/NHI DA WA
RKEWZEWRBINAZZ NS, X EEMCTHERI NZX—7y S0 /N6
D, Z FEREED Passive+Static 52ff & Passive+Dynamic S ORI ENHERTE 722

PRI S.
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5.3 Y MR

| 2R 7w |
I/’\ ‘ T e

@ THRR
9 )

Active Passive

B 5.5 R N S s RS
5.3 Y EEfE

Y BEEOMHEIZOWTIE, WINOBERIZBWTS EMRERLBDSNTE ST, FHfge
LTH 0em fHETHE720D, Z—=T v FOEIIZDVWTIEEIFIFEL HEHETHS
ZENEZONDS. THESRMEL UTEREAMOBER T TWE ST, Hillr, KL H
ARABEIZE 22 =7y > OYHINLE DR Z AT o BB MA LD Z e EZ 5
ns.

54 Y—747v NOEMEEFEZFE - EFZFOUR
5.4.1 4—4%v NOWEME

K=y RS LKA V5 4 V2R EO X R (5 4.6) 2HERT B2 2 —7y b
DM EIZ LD ALV OMEPERIZZLLTWS I DR TESD, 2ofEme LT
1%, Active+Dynamic &4 TIEWTNOYIMINE S EH HRIANEN, PassivetStatic Seff:
TIRWT O E S EH G RIANEN, Passive+Dynamic £/ TiE 10 cm A D HJHH
MLEDER G FANEMLTVWS WS X512, EORUHENTEX—7 v s OYIIALEZ & D
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54 Z—=7y FOHIHIGEL I ETF - JER S FOME

HIZFEROMAZRLTWS., &7z, =7 v MiE & TOEREER (X 4.7) TX—7 v b
DHPBANEIZ L BDRIR 2R T 5 & EDORMETH TNT NI EOAEZFRD SN TY
BN, ZDZEnS, Z=7y SO ESARERORE RIS 2 DR E G X 72 W HEME
FENWZEBEZLSND.

54.2 #EF-FEMEF

M EF - JEM & FITBE T 207028 TIE, BRI SOGIEE TR & F - FER & FITED 72
WZ XA XN T WA [21], BT B HEIC B W TIEH E FO AR E T X 0 HS
B < [22][23][24], BALIZ72 B ZEDE NI ERMESINT VWS, RERIZBWVWTEHF]
EFRILLBRA VT A VT DEIRR=T Y MO DBENNI KRB RTINS,

UL, =7y bEFME LRSI VT4 VI ED X FEIEX 4.8 2iERT 5 L F] &
F - FMEFICEIDAVDENPERIZZILL TV ARMDHERTE 5D, AEEDMMIZIE
HIMER R S NT, TRTOFRMBICBEVTIRERDPRE MHMAENKREVW LHHERTE 3.
¥z, =7y MIBEEX TOBEMREM (X 4.9) CHEF - FHMERICL2MEEHRT S L
WINRETHEZNZNRETF - R EFOERERRDONTVARY. ZOIEns, %
FRRKOEHF B VT HCOEBBEERIIEERFLN0 250, MEF - FFRHEFI
F B EENEGE P EERROERIZ L > THERER L LW EEFENI EPEZS5NS.
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AREBROFER, WSO Dynamic FMAICHEWT, HOOEENIZ X D [EFLL 72 H AN
R—='ry NEEBI L2 2T, MEGE L TCOERERREEL TWARWEE LD HELRD,
R—7ry S OEFHEVENHE S WD D, T Lh s, X—7 v hOH#EE) A
PWECOEF & O BERU 225 & 3 G EE) U 728581, Mg & U T oM N E g
LTWARWEELDHHLARD, 2—ry hO#EEIEI WAFHi I NS Z & BRSNS,
F 7 EB OB LD ST igE T, EEI X —7 Y O AN OEED, W0 SES
R DEBEED EH U2 K DI U2 & WO RER E FRRORED, BB D R —7y M
SLUTHAEL BTHEERER 505 [12]. 22 CHEERY LT, Z—2y kOEBH
[l M) & —B L TV B 5 (congruent Seftf) & & —7 v b OB A EHET A & A —
BMDEAM (incongruent 5eff) & T, AEREFEMKICERINLZEEEHRZA 2L, A
DHEBEHEDN D DG L RVEETRA V7« VTR, =7y hOEE S &
% B B O FHIZ DWW TG L 7.
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6.1 RIS LUFRKE
6.1.1 RERE

HRFEMTRERT MR, RERCTHEHLUZACMZZ2 R, L, X—
7y N OFIEAREIZ D W TIXARERBR DAL E & [ UH4E, incongruent A28 WT, Fik
HNZRA VT4 Y TEHERR#EIZ R 2720, #EERTIEX 6.1 ® & 51T incongruent &
D BRALE X, HLoHRp & #ERE O IR /A 10 cm, 20 cm, 30 cm OfZiE & U,
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| EEE @00
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6.2 WERH

6.1.2 Z2xREH
[B1855% 1

iR ERTIX, X—7 v FOHEEHFIZDOWTHRE 2175 728, ARFEERE FRROD [HHiz5
ZHAL, AEEPREEMEFRL L UK.

=Ty NEETAMERY
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—E L TW\W5 congruent 5eff& X —7" v b OHEH) A AL 7 & A —ED incongruent
M %2 U7z, congruent 5fF Tl EFLICH H B K 5 (WA T 1 S5 H D WIHIALIE H 5 1
HAFANZ =7y b AGEE) U, inconguent S TIIMEERE EH /M ORI E D S HiH 5
AR =7y b AGEE) L 7.

Mgt & B AREERD Dynamic &fF LR U & S ICEESEBI A E 5 3 RIS X—7 v b
DEBEFA L, MEEEIK T T2 =7y OEBHEK T TS ICHEL, BEKE
[, HESLFEU L Uz, #EREICIE, HEEESHIK T T2 =7y FOEFHHKTTHT
L R=7y NOBEHRTREDRMETH>THX =7 bOMBIEFHO B SIEHRND
PR UT.

6.2 HERE

WEBRE I ARER L SO MBI TS 5\, EMAEN (BEENEZED) © 20 {0
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Bt FREGOIHI>T, FRNE - TS 2IML - ETHBERC L3 8To
HEEE o 7-.
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6.3 FHE

R FEROFRE X, KEBREFEU L5270, MEHAITICOWTE, RRT21T DI
IZ& R & Tt & ORER 21T 5 ME AT E RE D RUE MM EST DX =Ty bR A v
T4 VI URGEDORA VT4 IR EE X =7y MIBED XL 2 ERT 2MER T 2175
7o F7z, SERITCHALUZRGOMAG DRI, RlERSEM (Active/Passive) xi#HBl /i
M (E4) x&X =7 NMEB ARG ( congruent/incongruent) x X —27 v s OHIHAN &
(3 2Fr) DEF 24 FEOHPS X =7y b OFIIALEIZ 20 cm & U, K 6.1 DDA
BOEZMM U7, KT TIRENRD 24 MOV T 47027 o727/, Gt 96 AT

o7,

# 6.1 MEBMTICHVEREOMAGOE (i EER)

SO ALY
SORIE || [BlERget | EE G | X =7y M EE) TGRS
1 active right congruent
2 active left congruent
3 passive right congruent
4 passive left congruent
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6 active left incongruent
7 passive right incongruent
8 passive left incongruent
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6.4 R

HRFERIE, AEBRON 4.2 DT 57 THALNTZ, X—7 v b OEB)E A E/NGEATIZ D
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6.4.1 X ERZ
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ERLUEZEDT, 0 DEEREEZ—7 Y FOMBEIZ—HLTED, EOMEIXX—7v ME
By Ialb—bURMESDBEERFOIER GINIEN U &, WIZHOMEIXE /AN
AL 72 Z & 2T, [missfix & —7 y MEEIZMAED 2 EREEBRE N BT OREE, |
BEGDOEMRIAD SN (F(1.9) =18.9,p = .002,n2 = 0.22) , RAFABEETH -
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R =y NEEEMOEAALED EE A RIZEL L7 (p = .006;p = .001) . Passive @
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