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Abstract

We examined the relationship between dexterity and
movement to facilitate detecting visual information in
a skilled task, the kendama trick of “swing-in.”
Three kendama experts (expert A, B, C) performed the
swing-in motion while wearing liquid crystal
occlusion goggles. Occlusion glasses were open in the
control  condition, but open and closed at
predetermined intervals in the occluded condition.

After practice, the results showed a preference for
seeing the zenith of the ball’s trajectory for all experts
at all levels in the occluded condition. Ball movement
along the anterior-posterior axis was diminished for all
experts in the control compared to the occluded
condition, and was influenced by the opening time of
the goggles only for expert A. Head movement along
the vertical axis was longer in the occluded than in the
control condition for all experts, but influenced by the
goggle’s intervals only for expert B. Ball velocity with
the coordinate origin at the head was nearly constant
for all experts when the ball trajectory was near the
zenith in both conditions and when the goggles were
open in the occluded -condition. However, the
orientation of the head was longer in the occluded than
in the control condition.

These findings suggest that all experts detected
optical information for catching the ball when the ball
trajectory was near its zenith in the intermittent
viewing conditions, and that it is easier to detect this
information in the occluded condition due the longer
duration of the nearly constant relative velocity of the
ball. All experts adjusted their actions to easily detect
the necessary optical information under visual
constraints, although expert A adjusted the movement
of the ball and expert B adjusted his head movement to
the goggle’s opening intervals.

Keywords — Dexterity, Movement for visual
perception, Perception-action cycle
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v Z=DBRAL A IV TITHYT 720, HER
ARIZEZ 2 bz,

AL ZE~DEBOKE ZE R HEIZ, £%
i U CLARE O T 2 BB 72 2 JR S 3\ CHl
HEE S EMIZE S L TV DO TRV EE
A b, £IT, &7 CHEER S LT J7m
Di/MEZ & > THERITOR T £ TORRY %2
5L LT, LA, iR, #EA
FNENDRGRE D pre-test & post-test DR
ITTHEH L., 26 O & 78 % 2R &
LTELT D200 %E, KT —F Z#Mi5E L THi
T EATO 2 LI KD ET L.

RiiE A OFEEGEB)Y, LB EhEE, W
Wi, HEDOT X TTENR, TEFEABFET
HoT2(p<.05). HMiEROKRELY, L TFHMH
BEEPH, TS, HEIX, pre-test TiX, kD
B K D20 IR >T203, post-test T
VRS VD SEDIT D DR e LS L 0 HE A
K& Do 72(p<.05). £7=, Mitest THEMi L 7=k
B0 RO KUET pre-test LV b post-test TIE
MREL 5T z(p<.05) (X 3 ).

AiiE B OSEEGEB)X, LGB B, WL
Wi, HEDOT XTTEMNR, KEFEADAFET
-7 (p<.05). HIMEMHROBEL Y, FHEESD)
O LTI B EEE, Wi, dE
LR DA EIZ L D ZNBD N> TR,
post-test TITMERL D U FfFDIT D 32 LMK
DHEBREL, ¥ v =DV TWDEH D
FLVKHIEDIT O DNRVVKHEL D HAEA K E VM
Do 7=(p<.05). FEHDOHRIZHOWTIE, iE

L D 500ms T pre-test DX 9 73 post-test &
D BEA K E D272 (p<.05) (K 3 H).

R C OSHEEBNY, LA BB, L
B, HEDOT X TTENR, KEEADAET
b oTo(p<.05). HATEZROBEL Y, #Eiikd v
SR TOEDRD N AKEILENDRH D HO
?, pre-test T% post-test T, T HHBEH

, pre-test T

P3- 34

F, SR, HEOT X THERD Y EHDIF O 0
W LEtEL 0 bENKREN-72. 2, EF
07 TGP & CUE, i test THEM LT RTD
KHET, WUFE TIX 250ms & 600ms DOKHET
pre-test X ¥ % post-test DIT H NEN/NEL 2o
Tz (p<.05) (X 3 ).
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X 3 2%&E A(L), B(fh), C(T) DEFESHD L
TAHRABHERE. FHREORY IR E+FD4
NElE pre-test DT—4 %, FEYDRY IR
ETRB )R DHNIEIE post-test DT—4
#RY.
3.4 EOEBNOFEXEE
SEER HPOL RS SR O E O FA R E % 45T TR
L, S0 ITJATHALEEZERICAND & X2, FEE
EENC Lo CHES 28T LT, RRER
BT LTWEZONnE I N ONTHRS LTz,
X 4 1%, BHHE A O post-test (ZI51T DR L
L, v v Z— 400ms BTV KHED H
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Ly MZBITHEOMMGEEZRL TN, X
4 T, BENMRKEELZ LD EERELZRT(B]L)
k_6f,@§#ﬁﬁ®@¢?@m@%&é&_
AN EDOWIEDTEAATIZHY T 2. KMo X 51T
EOWIEOTHRFETIE, &FICEb LT EDH
KEEDOEACED NS Ipo TV e, #iflilid 0 55
PECIE, MEELEN NS hDLEITTV Yy v X
=AW TEY, =612, HEEERD/NZVVE
ﬁ#@m@bxﬁkwﬁbfﬁ<ﬁofwéia
Thole. HEEEREL/NSLTHRHEZREI L
T, FAZEICAND L EIFHT L2HREERE

BT LTWEDTIERWNhEEZEZ BNT-T20,

Z OfkfeFE GPH) 2 5 H U723, 2 LT 3 AD#
R OHEEAR 2 /NS < T DRFRIIEIZ OV T,
Wik & B 2 EIN & D R 2 T o 7.

PRE A R L EE O FE, ZREERANAE
BETho7(p <05). HHiEhROMIE DML,
pre-test TIE, EHUKMEMICHEZAEZNTRD bk
o T2, post-test TIX, ke LS L0
figdo 0 DT D PIREZEREZ/NEILTND
RIS BICE D > 72 (p <.05), M test & HIT

it U 72 ik &> 0 Sl O KHETIL, pre-test KD
t post-test DIEH W, WIEOHFHN RN -7 (p
<.05) (4 5).

3 HEALEE /NS T HHEMIX, ZOMiAA
ERTRERD X SICHEH Lz, EFBIROB
RUZ DWW TIE, EOMKHEE DR RINZEB VT,
EZIREL TUURE (EOMHEENRKEL & > T
LI DR AR5 2 VT, HeflE 10 A4 >~ DT
— 2 EHWTEREREZ HTITH, REFRTE K
W5, BEUFOY TITDITMH S KRS Z 1 ARA 2 b
PO L CHRERBAE RO TV &, ol B LA
END EEYRF~DOH TITONEL 21 | EREK
NS 72D, RFaSUCHE, WRIERED 0.980 L
DE/NEL ol REWHEDIEE Lz, ol
T R, BOROBMG & 7R LTeT — & OHBER
{EROHEKRMEDK 0.2 THoT-Z Enn, 20K
ML LT, MEZLRNBEML, 73> 0.2
FOREL ROTERA L MWK TRE L.

P3- 34

AdE B bk & O R, ZEMEANE
B Th o= (p <.05). HfliI0 OB E DR,
pre-test TI¥, kDM TEITRD HILRD >
7=. Post-test Tix, ik VD SO EKEDITH
DR 7R LAE &0 S OHEAN R, v v v
Z—D BT B EEM 2N K HED 7 AR Ik Y
KU HHIH DK S K> 72(p <.05). 500ms D
KHETIE, pretest VD post-test DIE H A3, &

RO HIFHHELD > 72 (p <.05).

AHE C IR & FHOEDENAE ThHoT1-
(p<.05). ZEILEDOFER, Wik FEOIT O M
FERL e USE L 0 Bl 23 & <, pre-test L D
t post-test DIE D MR M 23 E ) - 72 (p <.05).

| EALEL | 400ms

4 BAEE A D post-test I2H 1+ BERkE LE
HoRKRNLEEY b (&) ED vy HE—h 400ms
RAULTULVKE (R) QESFLEZROEDHE
HREOHRIEL. HPORNNERIEDE
H%, FyhrTTOy bSEEBREI YV
—MNHEWVWTW =214 205%, AIXENEAIC
BELIZA2A IV ETRT.
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DEDOR L OBERERET D L2 HE L.
EBRFERNS, 3 NOBBEE X, pretest LV b
posttest T, AT XD Y ¥ v X —DBAWVTWDHHEE
IR LD EVKETS D ITAZRDSED Z &N
TELEOT-oTEY, vy v F—ORMAZA
T EOER) L ORERL, 50T AEIERO
E - BEEEE O HIE TSN LTz,

T _RCORFE L, posttest TIiE, V¥ v ¥ —
DBAV TV B B[R O RN B 53, ED#LE
DHEHFETATXZRAL Ko IZRo7-. BT,
X v X —0DL XA I U1, pretest LV
post-test DIZH TEYV —EHLTWz., Lo,
3 A DRE T v v =< L ZITENPUE
DIERUCEET D L) ICEO@EB) 2 HlfH L Tz
EEZ BN, BE A T, post-test TIXEAST
BIAERFIZ L vy v X —MBIVWTERY, vy v X —
D BTN TV B EEFEIE IS U C K ORI 7 M8 B
PH, HENZLL TV, ZhbnZ &b, &
ITORIRIZ Y v v X2 — DL 2 A4 I v T H /D,
WoltAvy v X =B UTERICHES v v & —
ML ZA I 7 CEPPEDOTHAICEZET 2 &

2, EOWLEZ > v v & —OBMARFIZIS U T
PSS HET=OTIEHRONEB X DI, 2kt
L, 2#fi#E B, C L, post-test TIE, EDEE A
SO TELSE TR, BiE AL S i
RS 0V TV ¥ v X — ORI OIFIZ IS U
THLE 22 L ST eh o T,

—7J7, BHEBEBNIZ SOV T, post-test Ti, 7
NTOAME T LT HmOBEEME, iR, &
BEAS, ke LR Y bilitd V R TRES
RHMEM DD o T2hy, Bl B ILiikd 0 ST
¥y A — DN TW RN OE SIS IE D E
BRKRE Lo TWEDIZH LT, A& A CT
ILEEE BlZEDE LI /2o Tz.

SER HHO R R T O EOFERHEE O FIEIZ DV

TN LIzE 25, X CTHHE CEDOHEDTE
BT, DF 0, kb D FHETATRRAL X
AIVTITHET 5L AT, EOMIHHEDZE
LROMEE) /NS L Teo T, EFEzD XD

WIMEREE 23/ & < 7 5 XTI O IRE[EIIE 1L, post-test

P3- 34

TIHT R CTORME T, #Eikd 0 Flh0I1F 5 23
MR LEMFEED bR RoTWZ, ZDZ &I
EOMHMIMEEZ /NS TLORMERS T2 L
T, Vv v F—RRWTHEZFA AR 2 A 2
VUT, TAEERICAND &R T 20
WE/PLTL L TWEZ EZ2ERT I EEZDN

. BEE DR R T O EO R EE | A b
Z DERNE, B E EOEE THSH. AMHE A T
T EOES), A B CIIEEIES NS v v X —
OBV TWZRERIZE U TR L TR0, s
DOHIEFIICITBAEZRN ST, L LR G,
TRTORME &b, &Dfﬁ%ﬁ%:%<ﬁﬁ
TR EZECT VI Y IGEB ORI A2 L, BHE LY
H BB ORI DYk L W ARIFZE O BRI T TH
SV ITFAERDITENTWZDOTIHRNWNEE X
bz, b b AL, TO LX) AR TIER
<, BEAERZATHRWFTITHAZEIZAND
[E] BIRS EEL, £DEHITF T post-test T
SVITAPKDT DRI RoT-maEE S H 5.
LML, Y7 A 27 TEDRE OEERX H
%ﬁﬂﬁ?%éi?:?é%hi%ﬁ%@i@ﬁ
H, EEHOERBHEBITORTWDZ L b,
TIFHRE L 0EOT < T LMD, S0 ITAEK
NZEN - FEEERE W E B X 5N D.

4.2 JAERBEDPFIR LIE#H

TR T T post-test TIE, X TG
X, EOHLEDOREXM BRI Z D LI
EEHELTRBY, £/, BIROICA XD L1
L CWEXKHIFHEDTHRAETH o 72, Z Ok
1%, van Santvoord H(1994)D ¥ ¥ 7'V > 7 Hf
FEDORER LR TH- T, TRV ¥ 7T —NED
BB O TERIC 5] & e < KA BRI R 5 2 &8
TELHLEH2ICLTCWEEHBOOLEDSE LT, van
Santvoord ©(199D1%, # OFEE DX WA HER %
T DRIk Dk E TORER, BI85 E
HET L7200 X VMBS 5 1ERE RS 5]
REMEZ 2T TV D REROKTR) H1X, THRM
DIERN SV T AEZRNSEL-OICEHETH
ST EZEZBINDHN, O RIZHOWTIIARMIE &
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FRLL 72 % b 2RI F CHRE N # & Rt L7
Todd(1981) DHFFE 3551272 % [5]. Todd(1981) 1%
BT 2RI OV CORRIE WA R 2 —if
DEBRDIRIT, B HIE TBIER 8T 5
WikE —EORRTT 4 A7 LA RIZE L, #l
[CELE OB T ETRAET, ZOMR»EIEY
DHENZED D0y, BEERIZED D0l E S E 7.
T RRENIE A < IR A ELE O TH R BET DA
T A AT VA ~DORERERKRT LI2Ga L, ful
NH L) FTHRICERZE LS CEREKRTT5
e A ik L, OB OTHROERPWIROE T

BEIZOWTOHWNIC G 2 DB A RFI L& 25,

BEZOHWOIEMEIIIIS 0 EEE 5 2720
o7, HWFICEEEE 52 TV ZolE, B2REnb
WMIEDOHA XEMEETHY, TNAOLBRRITI &
WCELET —EThDH X, MENEZIHED D
INOYE S IERETR S D & 72 o 7=, van Santvoord
LOWIZERER L, 2O Todd OEBEREEEES
DL, RFFRIZEWNTY, THRE W ) IEO BN
(M) MEELE-T-EITEBZICLL, HREZED
—EDOIEZ b ST EOETZ LD Z ENEELO
PLrEZBND. O ET, ABFEORILT TR
E D TTHA) OFEEZRIRIICAZ D K21l
TWEDIZIFEAR S 57245, B LTEX
LD DX, HWEE) S 2 EOHEITE OEPE D
THARAHE T/ E L 72 B 72 I KA IR 2 HX A9
BLRT L, £, FOESTIE, AR TR
o720, [Alisd 2 EDO RPN E NS 72
LDEMHICHDLTHAHIZETHD. &bIT, T
ERICANDESIZED L XUy v ¥ —0DREL
AAIVTHEDETYH, TAZLOFOE# %
BET D Z L ITRISKR & DFFPEWTT TIZT
TR TWVHED, ZODV LFRICY ¥ v ¥
—DRK XA I T EEDEDIEIVBESEVITAE
RN SEDT2DITIIRTH A 5. 1T A ERME
FizHix, MERANCHE > TR Z B ik S 2
THEDTESATD [V—r A BT L
T, FAZEICANDZ A I 7 & T BTl
LTCWzDTIERO N EEZX LD,

P3- 34

4.3 5% DEE
KIFZETIE, FAED (50T A] IZBWTHR
T DBEENEORNNE S FETL00%
Bt LC&E e, ERFERD, £ - EHEE) O]
BE Vo TR AR — b 5@ EE LY
IR LRI T TOSD T ADRKEE LT
WhEEZ b, B AT 5 EEHIZ OV T
1%, AW T A ERBE OFE T ak 20K
FEOMD A XV LAV DERBINE kG LT 5
BEta 34562 LIk, ZOHEEN X VI BN
DHIEA D, Eiz, BWFETHRE SN dimE %
PAR— T HEENL, o X A7, FICHEZERE)
RHRIDOBH D H AT (AR—=Y 72 ) THEREND
LEEZLN, ZONROBRENLETHA .
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