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VisuaI and Tactile Pattern Perception
Satoshi Suroirl, Mitsuo IkepaA and Keiji Ucnikawa

Department of Information Processing, Tokyo Institute of Technology Graduate School,
4259, Nagatsuta, Midori-ku, Yokohama 227

Comparison was made between visual and tactile pattern perception with two different
experiments. In experiment 1, subjects observed patterns with a restricted visual field of
1°x1° size and with tactile mode, and they were asked afterward to report what patterns
were. Then they were asked to draw the recall patterns. A similality was found between
two modes of pattern perception such that subjects could perceive stimulus patterns only
when they observed the recall patterns in some trials, In experiment 2, the study-test procedure
was utilized in which percentage of correct answer and reaction time at test phase were meas-
ured. Both the 1°%X1° visual condition and the tactile mode provided nearly equal percentage
and reaction time when body pattern was used. A suggestion was made that pattern percep-
tion by the restricted visual field was achieved through the same mechanism as the tactile

perception.

. # C & I

bbb, BEAERICED 3T TN HRYE,
CENENZTEE S I EORE LTEEL TN S, WE
B3, BRPEELEORBINSEON S, HES
BY, HEVRBEREOLICKEBDOETIELE
Thsd. bhbhBeh b2 EHETIRE, D5
A, BRERPELE L LD, TP CETEAOMNE
EEZBBLMBL TR, ThiZEMENDD 5/
BEEOBEHRELOLDOICT 2 &0 - fRERIRTE
LAY, AMO- 2 VRBOBRICELT 52 &
ZEWRLTVS, e LT, BESTHROMY,
REER N E > THEMOBREBHT IBENEZLS
N, TOBRKE, HROBRRESD SHakROZEMIIAL
BEAXmAdle, MBEEROERNRICK B 02 VIEH
ZREEANICHEET 2BNZEZL 5N 5.

BER ORI LAERIICET A RRS L
NTOT, BESTHEAL RS RERRE ESHRET 5
visual information storage % visual persistence 7%

EBRENRHTH 2P, U L o3RRG

HORBHRSRETHD, TOEBBERERCEST
B Z208E ms EHEINTVS. BREBORIRO
BEEEALICIE B B 02 T D & 5 I B HRE M S 1 D
EEZONDY, S LICEVBENEMES BHRO%S
KDOWTRBEPATERD. EE, bhbhsBELED
BIRREDX I BREUNEMABRT 256, BEEH»
LD, EONBELABET 2BROEROKREENIEE
ms KDHBOEVEDTH 5. -

EVEENEZ LS I 20 Ti3, Tkeda 5%, /)
5P OS5, RISLRY =7 n YEIEOH Y OH
EORFEICE - T, BENZ LE&EOBEDN, ‘L
EREMHI LD 2BICAMTE LT EEEHLT
W3, g7z Tkeda Stk %&, WE ms OEHRESE
BTREINCERINGYLEERICRETHS & &1TE
ONAREZREALAEBEERT 25, LDEVRHE
BNOHBEBRE, ZNOEREN 574 A — VEER
FTEEVS. HODERRIL 100 HE] Ui oz VA
SEETHHOTHY, HRERROBHICHIET S
REVERTLETZOMWHERDCENTE, BB
KIRE VERUBT 2 EBHINTVS. b5
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(a) (b)

Fig. 1 (a) Stimulus pattern. Cross stripes show
the size of the illuminated section.
(b) The recall pattern. A subject drew
after observing the stimulus of (a).

iz, Fig. 1(a)D X5 RfllE c2 ViITd UTELNE
BIZTEI Mo 1hs, BE% Fig, 1(b) IWRT LS
B VEML CEDBTEl. ZLTCOFEA 2 v
ZRBCETHIE CF VISA OB TH BB Lic &
WS EERYS, REFAHR LB TOBERICBNTX
FRITH U, FAE ez v LItk - TR
FFB3E0SBEREEH LTS, TR OREVERE
Nodb s, VEROBHETH 2 ETFEIN 5. Tkeda
STk 308 VERTHERORS A BN
LTWT, REICBO TR EREREGT BB EME
OEHBEIEF—D SOTEBOLEHAIL TN 3.
Ikeda 528, REOWA/ERMBEOFHOILESRLE
UTHFTO 2 D0F, [794 YORBKRSDD BILVIFE
HET22ERBTE, BE A VERACEICLDZDI
2 VOBERBODE] EWIBRROBEETH I, Th
B2 EERBRLTVAEEL OGNS, DEDK,
78V EKEBET IO CERMEET 300, BRI
LEERICEECH/IARBERAUA » —VEELNE
WIBATD, BALDLODOFET 2 VOISO HEHRE
RETEEL0H2ETHD, bH0EDE, BEZXD
EREBAKICBOTHRET 2 X 0KO LICHELIZ
IBFEALPTVENS T ETH 3.
ZTTAMFEOER L kB TR, WEFEHIELE
BB IUOMBORKET/ 2 VEBE LB, (a2 v
OEBOFRITIAID 5F/F YOBEBFEE Ih T
ZPEI D] LS RE, [BEL 2 YERBTLE
THDTELWEBICEZ CENE B 05 AICE
BLU, Ikeda 50#HO—@REERITT 5
RELMBED 02 VEBEEBNICTE - L ERIC
Bairstow 5% @ BfhiR® BERRE ERHBICAN
DD B*. Tk 3 & FLELE) & BshigfEE -
 BEBEME, BT - ThHEE» LHMEsmEs
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\
Visual Tx1® 4\

Tactile 10 em \ﬂ .
\, / eye movement

v

Fig. 2 A scheme to show the experimental set

up. Subjects can see only inside of
1°x1° field at a fixation in case of re-
stricted visual field condition. A scale
for the tactile perception mode is also
shown.

B OA&HETORBEABARIEL V> HRTH 5.

W B EROIBEH D TIRO e DER S & &
DEHHEADEERBTER P L EELTOEY, &
OREORMAMHEOETIL, HMAKERBICEET 2
MHEOEHTORRERE AR >TVE T EMODIR
DB OLBOFHR FABEE X D MBEEICEN &
WAB. LIthBoTZDF -2 b BREROEHER LM
BOBEOEBUATRLTCNE EEL NS, LhL
Bairstow »>ODFEER T3, BREIVTHORKETHEH
Mgllsor 1272 1 AR GBET 2 40T, BERELSEE
DOH AR %A HHICEET 3 & SOBBEFANTR R
V. bbb IR 2 KB WT, BROS 52 Vi
W, REFASHIRE S NIER S L MEEET, REAEN
BHIC 2 Y 2R UEA ORHEEEE, BiRkick

D SEBMIC I L. ‘

2. EER1

2.1 &
BHERICBOT, Rz v 2R8I 0ABET D448
TOEEBAERS 12 D I HRETE (Saida 5¥) 2EHWN
fo. HIRRAR B o FEA Fig. 2 10”7, HIRREE
3, ARKAHEICK > THREl LAEREORIKES OE
SERFMBL, TV 2= FIKERIN BRI <2 Vi
BREORBAOABE—EHELTIWORDERTZ 50
THb. ZNIRXDBERBRRE <2 vicd UTREMS
HREN 2 g 3. 220 Fig. 2 WRT XK

BELLZBHALOBE

*ORRXTR, EEOEMNLED S/ % v OBEREB L
BIC OV THRD B, B EOIRNBHCHERM D%
WA EGZ 2 VBHEEMEL DD, RELOLT
HITRHbNTHE.
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(a

“locomotive”

i

G 9

(a) BD-kettle
i
C:)O o
i @] 00 O OOO

L

BD-"piled stones"
AD-"tank"

D)

&
N

(c) . BD-"gun”

Fig. 3 Examples of pairs of stimulus and
recall patterns, under the
visual field condition.

(a) : The pattern was perceived cor-
rectly during the observation of stim-
ulus, (b): correctly perceived at
observing the recall pattern, (c): no
correct perception was made throughout.
BD denotes “before drawing,” AD,
“after drawing.” Answer given by the
subject for BD or AD are shown at
each figure. Subject : KU.

restricted

fixation 1 %EH L T AR HIE <% YD S b fixa-
tion 1 HEOEROEH7Z I e =2 LicEREN, &
BA%E fixation 2 KBBT 5L £ 0 BEOERDES
RUDBERING. Licdi- THRFZBRET > LiE
BREBHT A LT VEFERHNICERT S C
LTS REGESHOBRMBITHRERY, BRIWER
Tk 3. PREZERZEET 2D ICERE . 2
A VERE TV £=421320 4 VFHBEE =& THRE
OFIF 1m CMET 5.

MEROIBETRIE, Eo—nR— e =RV
T DS DI IRETAD 2 L% Yish i3 XS
Licd0%B05. gBEZBERLEL, MET/ 2V
OEEEFTIES. R 25RATFORE S, BX
VA ORMOK S X3 Fig. 2 KRTEBVTH 2.

KR, TTRIBo 2 v AFIRAE o 2R ORE
TIHTOBEL, BRERITORTH 2p0HES

(b) BD-"eggplant and (eaves"
e

AD+'egg”

H=

BD-"tree"

(©)
AD-'key"

Fig. 4 Similar examples in Fig. 3, but for the
tactile mode.
Subject : KU.

5. ZO%2 VEBEL, TRERT 2 VICHT
ZHRNED - 1 BARMOBEETEYT 2 &0 5 FIR
TLIRABTEONG. X VOB, WBRES (2
2 VEBETE3ET) EVSEREBLTETHAE
BRI it i - & DEKRSOD BB THT
EBRUBETBI IR Uk s, Thhbian] @
EEBEDI. Ly va ViZ URTH5R 5. HIRE
FEEEROEy v a Y THD, ThZh52yva
vEOFibhl, FRNENOREORAIOEy ¥V a v
DOHFHC 2 RITOFEESHVERICA -7z 0y v g v
AWMIHRD » b LT, 14 VAKEREICE SR
DEBTHERT 2 PETRY, BREE LVOHESTS
NEzbONBERETEIDEIDEF = v Uk, hE
T 2 MRICERICA W22 v 1 1 IC 20 TR
BTHBEPERBILBN, ZOFEERE Uiz, BT
TANTHBMTH D Fig. 2 RZOPTHS. HRER 2
&, WENLLEYHEEEROBRROD 2BRET, T
WERT S L D ERRAREE, MEBZCERLTH
3.

2.2 ¥ =<

Fig. 3 HIRARE, Fig. 4 KEOZhEhORE
TORRE F VEEE R VORIEZD R VITHT B
WBEOKE 2R Y. Fig. 3, Fig. 4 L d1c(a) 3B
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ERICELORBNTE 230, (b)RELETECEK
SOELVEHBIKE-72d0, (¢)RELNEHENTSE
-7t dDTH 5. Fig. 3(b) IBEERDOIEER
[LABATESD) T - 1o b, HiEz vERT M
H| FEELL DTHY, Fig. 4(b) REEEICHLE
ZAVERBLET [FREE| b [SeahEok
zh] EORBICE - flThB. Fig. 3(c)2BER
SFAESRS X b EBELLH, Fig. 4(e)i3@
Bk TR, BAERRE Mg ERBELeflts s L
ML, WINSLATFOFRFITIELL [HR—w&N

v M BB TR EFELTH 3.

Fig. 3, Fig. 4 »5b»53 & 51T, WIFNOHTH
SR VICHT BERIZA S PO TEESNTO S
ERMEREE by Vs VEBUTEE 22 VA2
BN SRt BESZ VREEIh T3 E
BEDOHDTHDERVELZNE, DI &bzDRk
THBCERELTHS. Lkh->THE ms DI EOR
FENEEBILD 2 Y OFWABEICBOTHERER
BI3BBENEETACERBHLNTH 3.

Table 1 {3, 2 Ao#BEICK U THREHICHRE
RU7bDTHB. observing time D Flicid FigEm
B %, recognized OFJITIIH RV T &/ %4 Y O¥E,
perceived before drawing DFNCIIFTFAET B8], 0%
DEEBERDOGEBELD - 7o %, perceived after
drawing OFIC1Z BARICESE Uik, T3 T
DELVWVREOBICHT 2 BERICER Lic-t2 YOI
DEE % percent after drawing D F)Ic, FNENR
Uiz, ( YHROEFRELVEEE L SBERTE L
1R VOETHY, ELVEEE LT IZRE DD
BOLOIOEE» DI L. EBEEERICIIE
Lg% Lic s, BERICREEZEL, BELL0D
PEIE -t

Table 1 XDAHEBREL S, 21EFH, DF D before

377 (47)

drawing & after drawing OFIE, SIREE CiIabE
FORERBEE ->TNE, THEETACEICEDER
BICE D02 YOHIZ10% LIET, Tkeda & 23fEHE L
TeBE 2 VAR LICE DRSS LTS ENHE
L, BEEFCBOTOMBRBICBOTHERIE
RBEVHIS DY TRIENC Ebhb. £ LTEAERKS
TR2COBROED ZEAR, MBREOE D EES
BIOREOEANSZEVZE ULhLELEICEZR
BMOMERFRBEOMERENIKET 52 THH5 L, &
TeE VLK BB REVDOTEENICE S Ol3TT
ALV, £ TER2 BT, BB DEIRSR
BF & fil B oD SRER A2 IR L e,

3. EB2 BRECIIEZELICEER

3.1 # *

EHR2 TR, FIRREORESMBEDEETOFHRD
BREIERECHELLRT 2. EREBRERLLR
UHIRRERE L MBS = — =¥ —T% 5.
BRBEEERLIEAL2EL, FRLC/ 2 VIZ2EBET
Fig. 5(a) D X572 AOBH DO, face pattern & (b)
DX S IEADEDREE, body pattern T dH 5. HlE IC
KT AHBETFORES, BIXUMBRABMOKE I
Fig. 5 ICRTEHDTHS. 2HED 2 vERL
D3, FIRRERICA S22 ¥ OEHIC X D FERICED
EUBLEZEZONDDTHS.

T study phase & test phase 578 5. study
phase Tid, HIRRE 1°x1°, MR, KoK TV =
=4 LieNg VARBEREINILREOD 3 FHETHE
ZfTI80, test phase TR EN SICHT 5 FRELIHE
B2 RlEd 5. FIEIZ, F9° study phase 23R D X
SEATRONG. HIBERMT 2 vl fd> [H
ETE5ET] BEL, 1O 2 vOBRILICHE
T8, ERICHEELZORBE Ui/ 98 Y OREKT

Table 1 Statistics of observing time and correct answers for two different pattern

perception conditions.

. i Perceived . .

: . s Observing . Perceived Percent after -
Subjects Conditions time (s) Recognized gfic;;fng after drawing  drawing
Tactile 180.1 40 18 7 28.0

- (2) (2)

1° restricted 53.5 62 (%g) (ﬂ?) 22.6
TH Tactile 79.6 65 28 22 44.0
1° restricted 45.7 69 17.9

55 12

See text for notations.



378 (48)

O

Visual 1°x1°

(@) Face: pattern

S

Tactile 10 cm

(b) Body pattern

Fig. 5 Stimulus examples of face and body
pattern. Scales for observing conditions
are given.

Bolhl, B8R VERET B LEODSRBERIC
R ULEDT, BBRERTNTO 02 Vit LT THEE
TEHET) BE LT &IC 5. study phase (310
WD a2 vOBREZOEHOSKOFENLNK 3.
study phase D& T4RIC test phase #35 <. test phase
TiZ, study phase @ 10 #icH L 10 % hn A 72 20
WD,z DI 5 study phase TEHE L2/ ¥4
BERT D, 20M0er vid 127 VELiRes
BTERI N, $HEIR 24 V5 study phase K& -
FEHW L b [A2R], Z2TRWES [/ -1 &
EET D ESERENTONG. /8 Y DETEHREH
FTXORZ VERTCEICEIDBT D, WEHED, Mk
BTELREVEUREZ VERL, EREKDS. BRO
ERtED DR T ETHIERE & LTRIEINS.

leyyas YRA—OBEENE RED/ Y2 v ThH
n, %Eﬁ%%ﬁ: IT 2T face pattern, body pattern
ENENS 2y ¥ a VDT -70T 1 AOHBRER
LTI 2y v a VT -t 0 &I .

3.2 # 2

Fig. 6 (CIEZAROMRLRT. #HL, study phase
OBERHEOENTH D, No Z&RE, 1° 3HRA
g 1°x1°, Tac 3 MEEIET. MENIEZTETHD,
study phase ITH »72/%% YITH LT [4 2] LIE@E
LledbDE, otz vicL Tl —] EERL
72 DOMOEREICHT 2EE&%ERT. Hbhov s>
DERI 2y Va3 YOF—ZILONTELEDHDTH
A, B, B, s EngE TH © face pat-

o H12EHST (1983410 5)

o——o TH Face

—-—o Body
o----0 KU Face
"——=  Body

~100¢1

= LN AN

Sooop -

5 Sl

Y aor

(=4

@

(3]

= 70f ,

o . ,

No- ¥° Tac
Condition

-Fig. 6 Plot of percentage of correct answer
for observing condition at study phase.
No: no restricted, 1°: 1° restricted,
Tac: tactile. R s

tern, body pattern OIFZAR%, T HMA, EpUA
# KU @ face pattern, body pattern @ IE & B4R
LT3, TimEBE LS, face pattern TIIEAICE B
ERKE 73104, body pattern TIRHIRRE & 3
DERSRFITHNIOEY% T 5 &0 LEOH
RERB. : ‘ ‘

I EREosHE Fig. 7 IORT. H, B
RICHW AT 2OICELCHMT, B Ths. #it
i ENRRENTH Y, &HARBMUATH e

FIREERT UTO R pAERTEE LS. Mo
i, 1BHEETY e v P LAENRRERESRGRIC
DRNEHOT, —HBRSERE, ERHSEIRTL,
ZU TR MSMEOREERLUTHAE. F—43TRT
[AxzR] ERBELERLED D, T78bH correct yes
WDWNWT, &y ya VELHTEAINTHS.

Fig. T(a)B XU (c) 28 face pattern D F— X TH

BN, RECEIESEZCRE LN TV A, Lizhis

T, - IEERRO T DBESEICE B0 EZ RN

. TEL. REREEZARE, FIRRE, MEOIICE

Y, HET, ARV TELD2EDOREUAHICED
3. 2RBORBICBOTHRERZ £ 084 [Ri
BEICHETE 3] ERBERNTOS. ZORE &
EREMSEL R 1bdTH 50, CHIRART TEE
L7c2 YOBROBREVCAZEITH D, ZICXD
BHIERD B E> prUREZBOTH . No
ALHE, 1° 24RET, Tac #MEE 5L, No-
1°; No-Tac, 1°-Tac £ ZFNLDOHEAED |2] DEIZ,
TH TiZ 7.60, 8.37, 5.24, KU |3 8.19, 8.52, 5.05
L1325, LiciaTENTOMAET, BREL%TH
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100

50}/ [

100

Cumulative frequency (%)

50| /

- (b)

Reaction time for correct yes (sec)

(d)

Fig. 7 Cumulative frequency of reaction time for correct yes.
One dotted broken line: no restricted, solid line: 1°
restricted, broken line: tactile.

AHICEERENH 5 LN 5.

Fig. 7(b), (d) X body pattern ¥R TH 5. body
pattern TiE, 2HREORERKHIMLO 2 LM~
WZ &1 face pattern L[FEBET H % 4%, face pattern
EETDHIRRE EMEOATHIIIEEICK UL RE
RUTWS. UREETES &, |=z] OfER, No-1°,
No-Tac, 1°-Tac DJFic, TH TiZ 6.33, 5.88, 0.62,
KU X 7.91, 7.85, 0.93Th 5. fEhE1 %<, fHik
BREL S 1°-Tac LULRIEBELD 2 & 0 5 HRES
%. 1°-Tac O EA¥D |2] OEMSEITH~VRNSVT &
2, AEOEUENSGNC EERLTNEEELONS.

Bk study phase KB W T, FE X VAN
T &R D » R D EERR & JRERR 20 T
i3, BEALORHTHELLREKIEZZ S TRV DK
DEZEI®L, REBHEERERESRVARONE
{E-T0B. UL, BEEERICHEE X VEHD
CRIRALE T B L, WRBICL > T—EOHEIMETRS
. ERFOLMFIBVTS, BELk 2 YEBES
RIS, BEBESEL L -T0BC &, FeER2
1%, face HBNIE body & BE -T2 AED/$F v
DEDPOHERTBLVIEETHY, ERLID/F Y
DEREEABEVIIERELBENICEAEELDL,
FR1ICBY 2BERLITBOALEATLIRELY
REBVELOESS.

4. &
EREREELDZL, (RFLSFHIRSN- 2 Vi

i

BERBICELIEROEHBOTE, £FER5C
EMTEAEELDBBEARED, WRENE B/ X
VIEHd B4 A - VBRI, (2)AFSEREINE
HTORBEMBEORME T O @k < 2 EBREESD
D, %7 body pattern TREREOELSRE HEER]
MBEREKELD25THS. (1)RER]LITLEEFT
IR ICER IR T X 592 ViICH L, BESEHRE
nNa&, “2veiEETE2ITREEERL TS, &
wmTEaRRVENH BT LE, ERZOERR, HER
HOAREFLHBREFOELLPELITHS. i, E
Bl, ZRZoWFThoBEbEEE R <2 v isllio 2
EIOERERBELTCNIC EA2EZ B L, WEEID
PR LAFORGTEONARENL * — U L HIRR
BTEONEAL 2 —P, DFE D,z VERL 7o DICEE
LT A BHOBNTHBZEEZLONS.

(2) DHIBRE LMBEOLBIME LT, ERITH
MEUELE 2 VERDC ETHBRICE SRR OELT
5. COBERRBETNE, Bz vilisehs
RN TE 2R OBHERB LTV IS phb
CTHHTERVENS T ETH B. Zhid, HIRREFD
REBESLABTOLOLRENIKERD, MEO %
BELENLTVEC EERT. SHICER2 D body
pattern DEREEZEZ 5L, RERX B2 VOBLE
BE, MEO g VEBROBENR—TH 2 C ERE
XNB. 7KL, face pattern TIIEFRERT & E DR
BRICENH B L, 81 TREMEETRME X DESR
MBEW. F7z study phase @ BEEIZFEHET, &
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Body pattern

Fig. 8 Drawings to show the size of the 1°
restricted visual field.

AT, HRGEE, MEOIE, TH-face T3 19.4,
59.6, 130.5, body TlZ 7.3, 34.8, 64.8, KU-face T
1 14.9, 68.5, 140.8, body Tl 10.0, 37.1, 66.0, %
NENBTH L, FIRGETEMEZ body pattern 1T
BOTHRLB SHEEE-TVE. ChOEEETSE
REOWABEPZOTIMBELEA—~E NS T ETRE
V.

2RE O 2 YORIRETEEL KT 3 L, Fig. 8
5 face pattern TR HIBEHFNICEH, B, ORKREHN
A B, body pattern TIZ oMK EEEDERL
MALIBNC &b, DRDEEDEHIE, body
pattern T, HHARBH I 2 VOB LB E Lk
HOBRITHE D, face pattern TiZ, HREBR &% 2
~3EOFERTHEET 2487T, BITHEE5 mERERE
RL5. PREIRBENDOD 3WHWBLOEEED &
KEERDA A —VEBHREL TN b TH 25, HIR
BHERICAZMA 2 v, DEVERKRICREC ENTE
BWHLL > TEONILEENBERLEDORYRENVE
5. DT LR, REOEHERICE 2 BROFEBE
EHIED /v v RBBBIILBE S NS B L LTS, £
OBBICE LN B FRBETNTZOROBERICESE
LT EARBRLTNE. b LEHBRAEFRICA B HBHS
HELLOOHE, 2FVMBEXBVCEBICAE TS
LRMEABRETH 2 & S ICHEORBEES—~FTh
3, MERHBERORABESE—THIC LEZHERELL
Z Ligit 3. body pattern OfERIZT I NEXTE
LT3, body pattern I, &IFREEFA T FkiC £
T & 2WOEELLIL, BABERERET 2B
BoNB2HHMAMEEFRETH 3T LIIHBOERA
OHEH LTINS,

[ Perception J

— 4%

Coordinating process

' I:'
1 i
o
1 !
I
' ]
Visubl Tactile
information| - information
Vo '
1 '
.
L
—>  r——f-restrict .
Vistal | Tactile
sensation sensation
L

l Visual J Tactile l
stimulus

stimulus
Visual process

Tactile process

Fig. 9 A model of visual and tactile percep-
tion process.

P ZXE L, AR E L UBEORBRREL
BAMICERDL LIz D2 Fig. 9 ThH 5. RER (visual
process) T T3, & SHHFADEEZ R ICHE L
REHA 2 —VZHRTEIRENEELTNE. O
IS QL DB TR A AR ABHE (visual sensation) &PE.3
ZEIT B LSRN ORBFERIKES TN, X
BYEKICHT 2HENA A —INTE, RITEL HE
BETMOMEGZTTHBIICES. Lk LIRYSBR
< CORBRICEEERL ONBOEEP, AFET
1712 5 e & D K ATHUCTEE 2 RO Rl & v &408R
FRICR ONIBOEMETIE, #HE8FE (coordinating pro-
cess) LBV THRBHEEE P OEONIBERED LILE
HKBERRT 5. £ LTEONI&KEIE, REEER
THBNICEINRARCLD, 2F2RABEE L
EEDAA—VICEL -1 DESTDT B EEZ LN
3. —F, #ER (tactile p\rocess) T O ERERI A%
7715 9 BiEE MBRHEIERE (tactile sensation) LIERC &
5. LdrLEDBEETHETS 3DEEEICHRVE
BThD, BomE Wi, i, TAEV-KBED
BRUPEONZL. MERTE, & AOXSHEE
BHDERE, HEBETEEKGERK UERT 3. &
RERE L MEREREOREDEICKD, TR OER
2.0 face pattern T FHIFRGE LMBEOERMSE LK E
EZLND.

Fig. 9 1078 7 BURSBE L ABERIE, NIIS2 0
VI EE LAE S LAY DRBIEY 43 L2
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Zohb. F7: Ikeda 5% D motor image, logical
image RHABBICBWV THER SN 3K, visual
image FREAEBETERINZBICHIET 2. Tkeda
SIEIREOMA/BEEPHMEDHET, BRI LALITL
DHEESR VAR CEBTEREIBHERED - TV
B4, %1% motor image, B 23 o B LK%
FRICRIBALIRERZA A -V DL 2N %
logical image &IFATVS. L Ltk YOEKDISD
DPBEDOR LML, SF VOWBREICRKET S
FEERZSDEBDONEZDT, HEBETHEINEA
* =% logical image LTS 5 D HBHEY L HEZ
5N 5.

HEBROMEE N 22EHT 2. 2T0LDR,
SREERBICRZ LB ONIRENS 4 — Y LRI
BAX=UEERL, ZHEEOLIKHIK X5 KRR
TS 2 LB TERY. BREONEICL S LEIRRE
PHMEHETIE, [MONTERE b &IN5 1%
REHTROUBDERBEL O E S hHELPDTY

31 B30I HBANBEBEE 20 5 OMBEED OH

BT 2] L0 5. S50 EOOBMELT, &
ABRBTEREN22EZREEINIC O EN S A
bfond. chiIER2 OFERITET 2HREATD
MBI T A WABEORD X D IBABHRE, LFHESN
3. [study phase O EETHEOTTHEAILTI-LK(E
DIRITIL » TV, "MK O & T ez
3] 20D bOTREBRICAKNITEBECHRTE 2
SRBLRENBENI S ZOLD KHABETIIE
DB RET 2 RABICHEALTOEDORICT 22 &1
BIHLL, BBERTEINTRRIBEN L VI REER
AA=VEFERLTVEEITHS. LrLEDESE
BATHRTE 200, ERESOBEPEREILES
WL ERXDNTRAEROFETHA D

D 2 VRBOBEHME L THL » SHESNT
WAERDDHZZ2OHDOIHRICO>VWTERLTH
3971, ZN ORMEREE LTER VDS S 2HER
WicEE, TZPO=ZB BB EDRE LRI - 1%
TEENIBDTHS. ThAHRNINEDLSOME
ELTELZBTEMNTES, HEICEBHNTRAKER
BicRacEnTENE, HELTOEEZUDE-&
DIMETEBM, METREASEERZDRAEEER
MBAETICENDBLEELENG. kX Lbhbh
DEE IR C OBRECHREIRILIIHIREE, MERE
BTREICEBDDEESTX. 2 DHEBRICE
STHERDOMBIEITRTSH 5. THERLDOTED
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TETH, TNERECARICEET 3L, BRIED
STRUONS EOWREBEORELH D, EXDOME
OEJEDHICHEE UTRE LB ORRE T 2012
BRESEZONS.

FA4 - TIRPREORIICIZ, MERETER DO
BELRNSDEH B0, ZOLIRHRES, MET
DEER, BETEZO/E VERD EV T EARE
PRUODATE, ERVOHEELTAXDICIRS. flEk
B SOBBRORENICED L S LERE S OLEE L
TRERTHAD. i, MBPDOV D XS KERED
MEFH, BBELINTRENATHELDEELISH
3. UL UERMERIZZ UL, I OICEERISRET M4
BHTH5.

5. & (63

AMETHE, ROBEENDOD 2EERBOKA &t
HORBBELIE, Mif L. ERl1IKBWVLTIE, W
GUTHELS [BETBCETHERICES| LVWHIRER
BEICRC PRETH B EERLEL. ER2 TR,
WE OB E BREETHK L, body pattern %
WeBEE, EER, BEHEISIBERELVEND
WRER., chbhd, BRIMEO 2 VEHROLE
WA LEEZONIFABRECEENTRRINS. TOK
IZBAY 3 X SRR RIS, BABROBEICOVT
DFMIEHREIFRSROFHETDH 5.

BRIC, KFREEDZICHI - THRE L LTRE
MENBHIE LT K - L EFEHRICEHLE
ER '
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