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KBRS « Rt e v — 3 77 o TR
— KX IHBITBIIA3OORE L —

FF

RERICIXBIO 2 DDA CKA, 1984, 1985) IO 8% %, K3 3 HBICRITTRTRE
DOFR2HS . BIO2HML T, BRAOEHCEPNICRSIORIZZ2H UAH
1HORERRERICERINZELVO 2HOAR X IBROAELEE R ZBHRCONT,
e XF o ¥R EEAT, Pollack (1969) © 2 ERSI% -k hicER LI,

U X » TERIZFEORIE L BORMOEMNIER h BAVDPR It ESN 3K
ESHE UCTOMKRE, BTz HBRT3EEOREOR X SHICHEI N 3HASERE
UToBR2BOEE>, e (1983), K& (1983) EEHA KBTIV CREER)
WAL ORBR 2 HN, BANELHIENEOKRS SMBEU L Bz 3k, FEOREE
AT CREERSGEHR L 73308, £ 5 T e SN ASEIRIHORADKE X
R ZEMCEELU T3 T ER2REUT,

JIE (1984) 1 HEARIE L BEIREOKR & D&V, BEEHMAZHESYE, 30,
ZDEB RIS ST HAERO ez [HEROREEME] 0L UTHRU T
%, NIABEBOIFEC & H KFEAEAFBER TR INKIVFECDII 3K & 3 0 HRER
1B 3 KERUBTSE (Kawaguchi, 1984) OHITIX, HMANELHINEOK: S LEOE
WHRZENZENERBORERE UTarah, [RE] REDTTH T8 & & HREE
ER10FRTHH O HAURE A S5 B O A SHE WD IS T E WP D DTN B (75, 1984 ; 7%
5, 1984), U U3din, HREOMEEM & BAERE OBRIC OV TRINE LD 5T
VIS,

REFEBC I T 2 BAEEOAREEV DN C EPBAERD L O BRAEE, bbb,
EEBAD OFIBEANORDPIERZ BT U L ER LIS, 2SO
Wi, oF o EEHEAOERILOBNZRUIC, D TH 3 HEE0D 3 LT, BE (1983)
DEBREMBRU TN BEY Th 3, BROEBRCBOTE, [REE] REORIEERS
18T A EEUIE - 1o AR A SRV 2 T D R L, B3RT T — 7
U, ehlits, [kl RETEUTHBASENEE - BHHEE 3 1cED ) OBV EEHEZRU
ILOThH 3, #->T, CNETOEEMAERCIS T [EHRORNER] OFRELTED
ADNICH DRBARE L RIENFEOK X IOBONPEAEROHEZEL R 3HK TR
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WInEEA B, AR TR O [HEORES ] ORI OO TORMEDIT 2T,

T ORI, BAEREBEIEBROFERONEES, & 30HRROBIERS ST
LWV N T, [H¥E, FEEOECBNT [V —3 07 o PR L ITh THE
INTERIDELHELOBER LRI I3 EBbN 3, UL, ¥FELERECBT 3 Y +
— 3Ty THROWICISNTIE, BIAE, MEEEEESEE L U THBRECSA D
t, BEYOEENEDEET TT R3S IEEREVFE: s h T3 X351, 4
FOWREB> TN BZOREASERD LS BAREOEA TR, HEDOXH LWHTT
%% (Ammons, 1947a, 1947b; Irion, 1948a, 1948b, 1949 ; Kimble, 19492, 1949b), #n
H, [BEROLRHEEE] RV +— 377 o PHREMATHET 2 CLRBAHERD
AH =L EAHEESEBO X = XL R RAVTROIES PO CE SHIR2 54 PRI
WS, EERTEE 3HMAOHEE UTIRA 3 C L WRETRIBOWP EEL S, Yr—T 2
77y FER I, BHE 1956) b HEMER] LU, [RiEdncsBRg oregcs
T BHEA (set) BEDN B IIDIC, KIEEEZOBRERKIEE2, 3ETHOBRELOE 3]
BREEHRU TN B X5, BOERICK T 3HBREOEAVBROEBRCHIEICHEE I WIS
WICDWIAED ZBEFE UCHEsN S, [FEORHE] OMRSEAEREHE, $3b
5, EEBABELOEBNCLZ OTHEETHIE, Thd LEEOXIERINDGY »
— AT T v THROMEDERTTR LS,

N T, FEEMEAERCIS T 3R 1 37 CRA SR & Rk s SHRRICEB U I
WEREE, BEEBAWERU THASEYERT I TOM, WrR3BAKE IO TK
SIHBEUTNBOEA D, 12, Ua—3r 77 vFER BT A OMEDIEIE
T EINDIEA S I, EEW, BBRIVMTICLLL, ChbNT3EALELT, £0B
RO THREEE I, BEINZIBA L RI0, Mo6r0BANROER I
THHEDSIEE TR L L TAHEUBRRIEOTRI VD, LV ERESHZHEL
THRT LU,

RN IO BZ R 2 Fuic#E) T x1c Uznadze (1966) DA OIEFEOGHERIC
LU IR Y 3K 5 SHEBGEEMS (Kawaguchi, 1984) o—B% 27,

FiREBR TEGEECHITIIRFIEOEE

BHEZLOBICIS 3 MAOER2 chE Thhbhid BMASKEE 8 UTH#HNTS
oo Zhud TEEMBAE] BN 3ERGETH D, ROXD 5FHs TTbN 3, T
CHEREIC K s SDRIZE 25002 #H D RUVIRU TR & S HER2TOY (FEAER),
ZD#H, REIDJFUWHEHRR2ERUTKE ILEZ2RD (RIEEH), RESNIZRALOD



s - gk v xa — 3 v 77 o TR 175

R IHRPHAERTIRRUL 2HROA X SBRENN T 3858 7% AR A 5%,
AU T 3562 AAMASERE UT, MBRESEOERFEENRY b3, RIFERIC
WNTH, AT VRSN, SEEBEORHESS N3, 210, BAKBROERN, X
HEREUT, MIEERTERTRT 23 0L AUSNSESIRIN, HBECAS SHBRT
D, WEBREE2DOZEUVONROKA & X T F 2 BAHEERDMNEESTENh 3 T
LW 3B,

Vx—=3U 0Ty TRHRODFOBC N EAROTER V3 C LR FEFICEELL, &
WHDE, TITHANLIEUTN 3 DIRBAEREPERLBNTH A 5 RIFEHROZE
DFEITICI T ZHEREDOR x SHBEOBRETHH, BREEURVEASEER - VIKEh?
BT BLEFBDTRETH 205 Th 3,

B (1984), #M (1984) 13, “RIEFEEREEICIS 3 REASER DA % F 2120 T
2L, BT, PSERHHMOBEER LT, EEEE FHEMEBETORS S HBORKES
H#EUI., ORI FEGHEEDOH PP A - TAS S HEOBESR L33 HA2RL
120 MR LI T2 AEFEETOEMBEREBORE - BRL T3, UL, ZhET
BV AR 2 HBCHE TN, HREVEROREI VOEICSERL, 53 2heiE
ABTLEIMTEBROPEUNT, TORBEAEKE SHEOEEWEIZ3 L EVPHE
N3, WS DERCISNTLNERTI/ENBONICON, HELI [REGEE] &
UTREUIRETRE, BRONEEEEEOEES(LE UTHRECZASh, HEOD
FaEOMRE U THBRECER U T 3HE2 L O B BB IR 3L 31203 U
g, 1o, WH L OERTIS WD THAERBLERCA U [EFEFE] {0,
AR OERCEBREROA X BEAESL LN, TOUBAIREAS L UNERD—>
ERBS I RIS N G, CORIT, EROBAER LAV IR TZOEREEZH
NBEVWSERGEC LT o+ — 3007 o PER2HHT 3 C L i { D> ORIENS
Y, BABEICIZX O TICA S IHEBE2 N T2 FHEOBREVERIN 3,

20T, 2T, REROEREC L 3ARIBEONE R A THERLORE RIS 3 5%
PREUTCABC EITUIS,

FHERTIE, KXIHBCBI 3T +—3 007 PR, T8bb, BAEKOELE
23bTEBALNS [HEOAERE] OXROH 123 ERDITEHLO 12D OFHB b
BRIVCEDDHRALUT, 200K IR IMR2 ZhESNERRIKE T2 EEOER
B X 3 B 0 BIEEITRIZ NGRS, KRBRFIOIETIT - THESHROK 3%
AEASFRFIRICA DI 2 B2 B A 3 2 #~I,

B &

WBE : RAFT 14,
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2 . LR R T BB B EIHE R (Hokushin  Automatic Laboratory Control
System ; HALCS) ROE#HBMOBF vy v &—, FAX—F, Tv~Fy 7 2%1H, £
U, NECPC8001 /¢—VHart,—4 (32K N4 b)), Rlare.—2AABRDE
o~ % (PC 8013), ¥4 z%2=y h (PC80S3L), 84V FZYV—rF 42714 (JB-
902 M) & Kodak 5> 4 a727exFuy 24—~ (RA 20000 %1EMNERAINT,
HALCS & PC 8001 } BT v v 2—~, JL—Ky 7R, F4K—F, FL4ZFA4ELED
{vFY)Y v b a—T7 4% (PIO W) TdbH, L-BASIC &5 REGIEMO
O ST & o THEHEO A HIHEE R R EIE-CR RIS S DD TEB TS 2 5 o Ta 31
T, ABARABEBERRTNT T » M7 5L THGEIN, T €2 — 2 i
%%%/{f%%éca@mm;5m§§mfméoHMLS@%%%%«@ﬁmmomf
TIEE - KA (1986) OBHEND 3,

JEREIR : s MEICEN 4 2 CRINCERLE, 0% 4 35mm OFRC—23 o
PRk, FhERAI4 FIKBUIL, BEROMROCINS RS 0.5mm o@BHTHY, £H
EMHOERIE, FnEFN, 20mmé19mm, 20mmé 19.5mm, 20mm & 20mm, 20mm &
20.5mm, 20mm & 2lmm® 55 CNEIEED &, 40mm & 3Bmm, 40mm & 39mm, 40mm
& 40mm, 40mm & 41mm, 40mm & 42mm O 5 CKREED OF108H OMEETH-
o 274 FREFEBZOHRICEPNICZASA KAy 27 2 — L O HBREOHICH 3H
WR 2 Y — B s h, BERTERS 20mm, 40mmOMBENENHBREOMED D 3.1
B, 12.5B08A%ES 12,

FE  HBREE R ) 20 Lo FHiicd 3 HTFCIERS, BORCENCF 48— F
DFARHTCLIEY, A7)~V RCRRINIC2ADI BEAED S ORBMMEIE LY
KELRABZY, [£lL [HL L-BO3HECIITEINIREL EAL, RBusH
BREDVFA2HTETCERRINTISY, FAFUELARKRY Y~ EbpbHEELUI, 1%
v s VIEI0ETP B30, BHDOSET GRIIA) TiduNRIEE: 5 S, H¥D5ET
CRFUB) TRARRIHE: 5 BT & sicfBmRantc, BTHO A 2 =Nk 5 s Tho
oo BEIDHET CREBZEOMUIE 4 03— FERIGKEIFHESN, Rty a KT
B—HFEUTT 1+ X7y MCEXRAENN, 17097520y v arbizh, 170
v I W B L TICRIIA - B i 5 EHORBMBERIIOE 1T o B 5 HTET1H
TOEDIETHENE LRty ¥ = YRORBIRNESREINI, PHRERTE, AU
Hici—7 vy 7b58 M, 340ty ¥ s v fFbh, 7wy 7iTH, ROT 0 v 7 CASH]
IO BEOKRAIE bz, #-T, RIIA - BE b, 5EHOREIEIRTHOE
S5EMTE TSN ETORRINICC LIKIE S,
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B OB

EBRREEOSIE, TR BIES ZhE TO 20K X I RO O BILU RS
B OAHICONWTITS . R B 2 AN, Hic iM% iR U CTEHE M O 8IS A
(PSE) »HESTZHBEOSBTRINEABUT, B1ET» HESRTEI TOEREND
LFBIR% Muller-Urban % (HAT, 1980) & - THEUT, #F1KRIIBOF/RHTIC
117 3 LARIR & BRIBCH$ 3 IGRE 2 R 9. BEOANEOMEC IS TE I EDD
RO TORTEENI COEBRCBIT 330X DX 3 picB, #hll, ELITRUI
ERFIMOMER D L ETHRIHEOTZDOBER E UTHBEVTHIILOTH B, F1IWRS
T3 X3, EFRIROEOEICE—BE U IESS b a0y, EREZEZ R O
RITTHUOEENEL, BAETUBEL 232 AU T3, RIGKREIC DV TE,
BTUSLEE2HOEREI/NS L BIBRE LB STV, 5 20FBICH 3 3K
JEREE O VHEIRE 1 BT TE Z N LIBOFT L O § K& S LBICRKE PP 3EHAD D 3
CE2RUTVS, CORC, FHEROKERIFEE (1983) ORRCRU, KE3IZE
BICKE SHBOBEVED, RIGEEI R B3EHMERUIL, ChiX, BEEAS
IHEB>»HECTIHEEOHBZ L 2THELU TN B,
TFREBISAIOHEBEDORED I Y, HWEREIC [T 31X 0HREL] LK - filrd3 e
ZERUTOIIC D LT, FIUROEENC OV TR & UNHABRNIZI IS
WMoll, TDUEDDFEREE U TRRIEIC DN T ORI s L, EEMOP S EMFE
OHBRIBOEES D2, BETE 3RIBMERLRD 3 CEPHFEP L EBEALD
hd, UL, $50E20FRE VT, ROTEWEALDNS, 2% D, HWEEGHE
BIZTHRELHBT 3L 5RD Ty b 5T, EMIZERL T, HEWRA
DREIOEWNIVIFIZ ISR LS EUTH O LIS, EW0WS TETH 3,

g1 THEBRIIBICIY 2 EAHE Lw &sfisncdd 2 RsHE ®RT)

E 1 2 3 4 5 g
Lu 40.68 40.26 40.94 41.62 41.00 40.90
SD 2.81 2.06 3.14 1.41 1.15
RT
40vs38e .993P 1.058 .935 1.025 .959 .994
40vs39 .993 1.049 1.187 1.041 .894 1.033
40vs40 1.342 1.220 1.269 1.300 1.122 1.251
40vs4l 1.073 1.106 1.285 1.092 1.082 1.128
40vs42 1.269 1.049 1.211 1.066 1.065 1.132
g 1.134 1.096 1.177 1.105 1.024

2 EOEEM: EORBNZNENOFR EOERE (Biimm),
b 3ERITOVRIGRRE (B 8
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KRR FTERERECBIIREHEOE(OAT(1) : RITRFOHRITHE I+ —3 Y
I7 v THROBRICDONT

AREBCISWTRE, LUTOMEH? S, FIRAE2ET, RICKHZEEE UTARES
HWESBR 2T 3 CLicUic, d U, RAUBREOREERE? LiF X5 & 931k, ZHOH
BECOVWTHERFILZ LDy v 2 V2175 BEXDH, HENROKXEIOERRZ L/
UYL, ThoOFRB2HET 3 & 5 BRBR2HITT 3 C LI DORE
FHY - BHSIOERIA X0, —7F, RUSEEI VTR [Tx 3120 IEREC] ks 3 &0
5MEOH VBN 2B EN I PREWCIEIUART L, T, HEERE U TAEIOHED
BRGTOPB DOPHANZ L ENE T3 LS FEED B,

ELAT, RIGKEIZTIKI X > TR ILHRBEZ A 354, RUTRIGRESHE
OPHREIZ2REIWAEIRLBRETHI3 P E> pHERMEE 33, Fic, T30
FERHET 3] &0 IGRHBEREO D OERMCULA T [ TR 31T IERIC] Lo
BOEEHED 12D OFER? UTIRIT, RIGRRESM L H ROFE TRAHIORBE b fuick
NH 5 T3 L EPRGRERROBOFRE RS, £C T, AEBRCASHENT, BT, R
JERER & FR IR & ORI DN T L 22O FRIFAESTON, RHE» K50,
7o, HACRIEOMEEERIE O P SEWGEOERIGRHBEL B 3HEIOD 3 T LB PD LN
1o CKA - IR, 1986).

KREBRIED 31ChHizh, BROPCEGFGSEICK VT SRE ERNSE X O £L73
3, EVSRHBILTI, 220, HTHBIb-T, €hEi3RsI0OEVIELIH
BAMER SN RAROBF BN T, GRHEREL, BTSRRI EIn TR Uizs
THELE ST WS EERFHD b &K FBIRZBHBLICOTH 3,

SBR[ TR BT RINCIS T 3 ST R L3 THO RINCB Y 3 IGRHEOEE 2
~, FITRIMOBRERE v+ ~3 257 » FHRE OBReRI LI

i PoS

WERE : RALT 1%, ERICSIMUIHBRER N E TOEERRE B U LR
AL

%@ APPLE Il j plus o> E.—~4% (64K /N1 K, disk drive 27, &—24/8 R0 2
B) L1414 Fw 5~ CRT 4 2711,

127%Y : APPLE O#x #=21.5cm*x15.5cm®D % 5 —€ = &% — 12 280 K v kX192 }
v b (1 Ky b 0.80mmx0.82mm) OEEE Y77 1+ » 7 T~ FCRIMBRES ST, £
=2 —DIEARICHICE T 57 4 » 7 ER EOBERE (130, 96) ONBICEREA, 0K
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®2 EBRIOERBE UTAVWS R
EHEDET 2 SHMOERE GAF Y b2

FFIA R31B
15-20 30-40
17-20 34-40
19-20 38-40
21-20 42-40
23-20 46-10
95-20 50-40

a1 Ky Ma#HE 0.83mm x0.80mm,

H50 Ky b MBCEZNENETIC2 K% BARICERUIL, &RE S BRICAAIL, RSl
A -BORIBEUTERINIIERDETF 2 AOMBIRE2 OEY,

FHEE  HBEE, APPLE == 4 ~0OBEPNIC T~ 7V DRIOBTICEY, 2205

— A FRTFICEY, 50mETFicshnice = 2 ~EECH 3 BRAZ RORL, #
BWROERTH 3 20O ET 2 ROMEB2 AT, BEXPLOIXREVGOHOFCHZ5 —
LS RV OWUR 2 2 YW CEREBETE 3ICUR U, RIEE R % U & ARRCE
M b IEA T, RIS HEEY L HA TP LROFIEBIRINBZETDA 2~k 1s
T, 120y ¥ o TRI2OFHMPEBRINI, RIBERROBRCEHEREE» & K & U #
U g CORBRE (SOA) WiHElEh, EBROREKCT + 2o v McEsHaniz, SOA
23 s BBATHIES: I ARGOBICE K2 WU LEARRICTY— (3 a—420
BEEP 3%, #H&HRE® 0.55) 2%3h, 20+ v v 5 v ORPOTED b BORIKIZR S
INT,

120y 2 X 220FK% GRIIA - B) »Hizh, RIVADOHTE 1 EP»S 7 E
ETT7EY OEBRFESRI bNiz =T, RIIB b Zhicic U TEFED a5 5 [F
TTEMLU.

RSB RIEFE, THERCHELT, 62y sr%217mry2El, EDDTR Y
DR TRITIWT, RIIA - BE BT, R TORTIRETOREYE L 1EITO>RTRINT
VB LS IRIRD BN, FERAFICONT, WBECLKAUAKEL 7y 7 50, 330%
v ¥ g YAMKRAR E LTIk b,

[(RYIAVHBERTIOSSARLDNT]

FEA I~ Tk, EBRFHRIRTNTSosIaicErh, 30— 2 HEIMNTER
Y, ERBEILLRDEP -, GEFEREBEIGO 1H/EUT, &6 GRIJADRE
REEG6ED OF eI L) R R ICEIFCIBL,

oS5 LCONTHRERMA %, 107 TRIGKEH (RT), 2oy vEABGTRR
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*3 ERBRIOZBHECEHND NI APPLE oV ¥ — 407D 74 Ak
(Gt 6 DBE)

5 CLEAR

6 D$=GHR$ (13)

10 DIM RT (30, 12), C (30, 12), A (12), B (12)

20 S=1

23 12=6

24 11=I2+1

25 D 1=50:D 2=50

26 INPUT “E 0”; EO0

31  DATA 15, 20, 25, 20, 17, 20, 23, 20, 19, 30, 21, 20
32 DATA 30, 40, 50, 40, 34, 40, 46, 40, 38, 40, 42, 40
5 FOR I=1 TO 12

60 READ A (), B (D),
70 NEXT I

75 FOR N=1 TO 30

80 FOR I=1 TO 12
) READ C (N, D
95 NEXT I

9%  NEXT N
97 HGR2: HCOLOR=3
99 REM *MAINx*

100 FOR N=0 TO 30

110 FOR I=1 TO 12

111 IF N=0 THEN J=12

115 GOSUB 1000

120 IF 1<l THEN C=C (J, D:D=D1
121 IF I>I2 THEN C=C (J, D+6:D=D 2
122 A=A (C) : B=B (C)

123 IF A<B THEN P=1

125 IF A>B THEN P=2

130 . HCOLOR=3 : GOSUB 1140

140 GOTO 1050

145 HCOLOR=0: GOSUB 1140

180 RT (N, T)=1

190 NEXT I

195 NEXT N
196 FOR N=1 TO 30

199 E=E0%100+N

220 PRINT D$;”OPEN DATA”;E
230 PRINT D$;”WRITE DATA”E
240 FOR I=1 TO 12

250 PRINT C (N, D

260 PRINT RT (N, D)

270 NEXT 1

280 PRINT D$;“CLOSE DATA”E
290 NEXT N

200 END

1000 REM DURATION SUB.
1010  K0=S%730

1020 FOR K=1 TO KO0
1030 NEXT K
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GOTO 1115

L4

0:GOSUB 1140 : GOTO 100
R 4

0:GOSUB 1140 : GOTO 100

1112
*xk

96+A
96+B

B « MBS« 0 4~ 2 T o THHE

: HCOLOR
2 GOTO 1120

: HCOLOR

130+D

96—A:L 4
L 3:HPLOT R,

R 3:HPLOT L,

g
9y

”
»

1 GOTO 1020
FIG. DRAW.

9%—-B:R 4

K/30
IF K1>3 THEN

GOTO 145

0

IF PEEK (—16287) >127 THEN GOTO 1111
K+1

GOTO 1070
130—-D: R

IF PEEK (—16286) >127 THEN

REM INKEY TIMER
REM =#x+FIG. SUB.

RETURN
K

IF P
PRINT

IF P
PRINT

K1

L3

R 3

REM
HPLOT L,
HPLOT R,
RETURN

K
L

1040
1050
1060
1070
1075
1090
1110
1111
1112
1115
1116
1120
1124
1130
1140
1150
1180
1190
1200
1450
1470
1430

NN~ NANN A O QOO HIOWLWIOW A HHFIFIN AN NO®m

)))))))))))))

;;;;;;;;;;;;;;

7777777777777

)))))))

g dadddaddddaddaddddd g
S A ESE SIS >SS RS R risiisiS SRSl
e B i o e i v o i i i I o s o B o
ARARAAAARRAAAAAAAAAAARAALAAAAAAAA
HANN IO RN O HN®M HIONN0DND NN L Q0D
e e E888838E882822220a3838 8N dNNAND
NN N NNINANANITINFNANIAIIRIIIIIINIIIKIKR

¢..CTRL+G)
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INBHE (C), R, EHEOLET2 5B (A, B) OIHOEINEEFELNT
W3, 207D SIRETE® A v 2 —s1, 2370 1 213 RIVAOHETE (LT Tik6), 25
FOD 1, D2REED2EENENORERDP D OXVEHTD 5. 26TOE 07— %
OEBT, EBRZIED 3ANCFH AU T L, 31, RFTRENTNRIIA, BOEELT
2 B OFERED 7 — 2 35 U TR BN T b, 50~70fFToh b 2 EFIA, BICIEMT
T5~0f T3 L £y ¥ a b0 v & 5 ETOH 1 HITH 5 HR2ATE TR
INBRHOBT 2WIICITRINT 370 &5 L Th %, 1BRIER 2001~20307/71c DATA
LTEPLTNE, TCTO 15 6% TOHTII3, 2T THRAREINIELED T2 /K
OHEOINCHRIGU T h, 1IZRFIATE (15, 20), RIBTIX (30, 40 , 23RS
Tz (25, 20), RHBTIZ (50, 40) O T &2fET, FRFHA - Bik120, 121f7T, 23,
UFFCRNTPOREINICT 1WSUTWHBA DN B, IT~IBTETH ES I 4
T, 122~125{7 T ¢ ARGOE, 1140{T» 6 0% Fv—F T BEEP H2F A I3
DDT7 T (P) BEEING, 196~29017 % TIREKR THRIGFHHE & #TRREOES 2
F 4 ATy MCEXAL S0 754 TH 3, 1000~1040fTi/RT & 512, FOR-NEXT v —
AT L T—EORHRIMGEECGRERINTNS X 5iITUic, 101070 X511, TO
Y I N—F 084, 1s 33 730ED FOR-NEXT )L — A9 3 & 5105 - T 305,
730 &40 5 [EE0X100E BLE O EF IS BT EE- S TERY b1, 1050~1130F P2 flas iR X
NTHLHELLPO NPV DORZBUPEINB L TORFEREEIL, I ARIGOEHEI
& BEEP Z2BLUTHEED £y v s v OH LRI ORIBRERZLIETICDOY T
W—F 2 THB, APPLE II 13\ Tik 16287, -16286F D £ € J —iCid e 2N/t K
w1, 2N TORBEBASTBY, EHHPO/NRKLVDORZ L 2HTE, £0/9 KT
SHUIC 2 £ ) —OES 10 EE T 127 28B4 3 L 515> T3, 1070, 107572 0&
HiD * ) —DREER FINTC, REAVBHINTOB 2R/ LDOT 0T L TD 3,
1111~1116F7CiZ 3 RGO, 11247k SOA 233 s #BATK 2 U B INTHED
EPEPNTH B, WTN$ BEEP T2E5 U, #RINTH3REZHEL, 110~190
72O FOR—NEXT W —7%2 I = 1 P LWDTHRIEIRBI L5 v s 7 s 3T
%, 1120/ RS & 5, RIGEREH IO 729 © FOR-NEXT v —7ik 1 [ @75% 1/30s 7
w3, 1140 ~1480FF72 Tt APPLE Il ONA VYV Y a~2 a v P57 4 v J AE—RT
CRTHEELCERITUAIL ETF2E2FEIRINLDDI TV—F 2 Th b, 2001~2030
FFRENENDOIETVBTEDD £y ¥ 2 O F 1T L HBI28TE TO BARBOES 2
DATA A UTHENRIZE DT, ThRERI~TOTRTORMCILETH 3,
ALLOF R T TACE PN TDH 2 EREE RO 2+ 2 ra -T2 A0, FEUTR
ety bU, FA4RF AL S TRGRMZFHIL, 7o 2 s 4> — KRR NI
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PHATT — 2 — MCEERAD &V UATTR5 L Thid, RIE4 ADEBRMBINSHE
ThHH, UPBIEOEEMN360EILIEOFET? 1s OA4v 2 — VTR B FTFLURIN
BB 5V, 2~ 34FRTE THRERTO/ Y a2 HOIRIIRRE, 777+ v VHE
O HMMH, KEFECREBS»P B, 7T ATV ADBRETROEOREND D, HES
NTN, UL, BRERT NI a U BRMCAFETE, 74 AL ¢ BEICEL
BoTN3, 3IDLSBEL MR TS0 s A THRAMEI AL, P h EHEI3SEERT]
HYWARETH B C L, BIL, T us 76220 sEROFE IPREORBBANELE
WTe3, SHAER2T + 2 » MEEEEBUTZ0EE 7 — 2 IEVTA 3, ZOFEVD
30T, §B—BARERSCFHAINEITHA 5, 212, /Y 3 OBRIZARELESFD
BRI DIz B, LK FRFEDHREBHIMLE BASIC Yo s34 ) 2 My OOHE
HEAEREPNIY, FCTEAYH—0O [MEOE] X5 a4 HEENRRE
R AL N TEKBICEHDEE THEBRU DO R LB TE, BEODESEDEBHE
ELBICDL KO- T3,

BIFFUCHT BV 2 — 2 7 » TRIROERDIIL, SV 20 DYAIR L > THDTH
BTx1z, RySHBIBIE Y +— 307y 7R BAERLNOIREIC X - TOH
T3 E2EENRNILS T LERICE H) 3 LTI EL EORAMENI, O
5FEQED/ a2 0B, BE, BREBEIIEPOOIOTHY, T30\ IKBiioESs
WEZOBRICE ZROBERE5A T3,

#® =&

CCTRINTOEMICHEBL TN 2RYIBOE 185 H5E 58T TORIGER %
38, BRI OWVTEITC LI 6 BEOREO 2z hZ e >0 TEHIla NIz 5 DORIG
REOHRESRY, BickEED 2 SEEHOZEOSUVWRIBORGRE O % & - T,
EnRiEEL T3, 2EMEHOENIONy v ThHB (D2 EADERE, HD250MB
[BAL Ry FI=)(30, 40) & (50, 40), 6 Fy N TdH 2 (34, 40) & (42, 40), 2 Ko
FTH3B (38, 40), (42, 40) D IMEhThIRN T3 YERIGRM 2, L&, MRIO,
MR 6, MR2, thb2E LD TMREFERT HiTT 3, CNbOFE1RTHHES BT
L TOEB? ERINCONT 3D OBELOREA L UT, {EHICONT, HTEHE2 X
B, MR2Y#CE > T2HIGFE. LT 7y U ARKT 3 AREROR 2 B/ 2 FiE
doTRDIL, €UT, %MF10ORIIBO 56 T 5 8B1IT £ TOMRZR—2 5
1> (MR10, MR 6, MR 2 zh#hn 12.0, 12.3, 17.3s) & UIch, EREHIIN—~ 2
42O XDME X) 2EHUIL, MR10, MR6, MR 2 Z2h&ho, RHIAD
RTEEN L (L) o7 (FHET) TTOREKF B3, RIIBOB1&EF»HE
58fT2 TOMR, R, EREHOES (A), YR (B), X, »%4-61ci8iF3, H
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R4 ERIRIIBICKY 3 UK : £462 SREHOZEION » ~ (B 1/30 s)

RFIAD R%IB DELT [ERE Y=AX+B

SRTEIE 1 2 3 4 5 A B X2
1 11.0 12,5 13.0 11.5 11.0 —.10 12.1 1.0
2 12.0 11.5 11.5 12.0 11.5 —.05 11.9 -3.0
3 12.5 11.5 13.0 12.0 12.0 .05 12.2 —3.0
4 11.5 11.5 11.5 12.5 12.0 .20 11.2 —56.0
5 13.5 11.5 11.5 12.6 11.5 —.35 13.1 3.0
6 13.5 12.5 11.5 11.5 11.5 —.50 13.6 3.2
7 12.5 10.5 12.0 10.0 11.5 -.25 12.1 2

a R—254r Y=12.0 OEEOXDHE

£5 EEBRIRYIBICISY 3 RGHE : A4 2 AHIEHOZE6 By b (B 1/30 )

FRIAD I B DT [ElFRE R Y=AX+B

BT 1 2 3 4 5 A B X
1 13.5 11.0 12,0 12.5 12.0 -.15 127 1.0
2 145 120 125 12.0 125 —.40  13.9 4.0
3 13.0 125 14.0 13.5 115 -.20 135 6.0
4 15.0 135 115 145 13.0 -.30 144 7.0
5 13.5 145 13.0 140 12.0 ~-.35 145 6.1
6 13.0  13.0 140 1.5 12.5 —-.25  13.6 5.0
7 145 13.0 115 105 115 -.85  14.8 2.9

a R—2354» Y=12.3 OFEOXD{E

#®6 HERIRIIBICIU 3 UGKE : 2462 REERDOZE2 Ny b (RAL 1/30 )

RIAD RIIB OFLT [EEE R Y=AX+B

BRATEEL 1 2 3 4 5 A B X2
1 19.5 15.0 15,5 16.5  20.0 —.85 18.9 1.7
2 18.0 18.0 18.0 16.5 15.0 —.75 19.4 2.7
3 18.5 14,5 15.5 16.5 16.5 —1.50 19.2 1.2
4 18.5  16.0 17.5 18.5 16.0 —.25 18.1 3L
5 19.0 140 17.0 18.0 .15.5 —.30 17.6 1.0
6 20,5 155 16,5 17.0 15.5 —.85 19.6 2.7
7 18.0 15,5 14.0 1.3 17.0 —.62 17.0 —.5

FASh o &b X ABTONBMR61C20T, &L -2, 3 -4, 5+ 6%22NENTY
U, SEMIICMR, BENCEITE & o THNBY S 7 2008 0N 1 TH 3,
INEDEPBRDT DI,
1. —f@c, MR10, MR 6, MR 2 OIRCMRASA XL, D% 0, ZHD 2 SAHERED
EPPINEE, HlE - HIBRCRIREU TN B, LU, ST 108V 3V KRB CRA
CUBM, 1985) EFRE, HBPSEBSE, RSHEIRELE3CE2RRUTOA,
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r 2 EXposures
r 4 Exposures
r 6 Exposures

15 p

14 K

13

12 L

Reaction Time (1/30 s)

1k

10 1 i 1 1 9
1 2 3 4 5
Trial

B1 RIAOCRSTEE BED *RIBTORIGHKE G oBE%

2. ZHM, MREGOEBIORITTR—-25 402 Y, 20%, #TE &3 EDT
BEAYDH B, COEMIER2SMEHROZEN NIV EETHH, BLPOESDY
KxW, BE 2 SMEHOZDREVEE (MR10) oW TIRRIIA DRTED 5 B L
TRV EERETROERRR NI, CoC iy, BEFETOREC LT, Ko
—BFE AR E VS TRET Y +— 3 77 v PHRPIBA DN B C 2 RT3, ThidEER
[ OfFERFH2XFTEEDTH 3,

EBR ] OBRIXRO IS I Do, NERBRCSHO TIRGRENEL L3, &
UT, ZOEEPREINZ L LiTd> T, NEEESBEL, RICERREICEL Y
R=2ZFAVREDTNVTNL,, T4 — 377 o PERIBTRIO 1 EIG 0RTIC L -
THHEU BN, HORINE L3 ERBRHETH 3 MRI0DEH) &, FATaT054
BT TRERIZFFL, FTEETD 3,

R FTEGFERLCBIIRGHBEOELONMT(2) : XZEEEBMEROEILNSY
A—=3IVI7y THRCEREBFITHECONT

ERITRY +—3 077 o 7R 20 3BT IDRETRI & 5O RIIORTBHIB D
R 32Bh3ei, BREOREEEE U Thhbhd¥ehE THoTa1cd 0k, %Beis
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DOARINCIS T BRI D K 5 3 OB ORI OB OE N (FHi, 1984 2353
A%, FEIZ0 OB & - TREB ORI TSN THL D ISBA S ROHGIZIRE & b A
BLENTERP-T, BRI TR 2K FE LEOERRKELE 5 UOK & S HBICISWTE
BB ZRU TN B LN 3R RNEHOEREOELE K S IZLD 2 2OERID
WCHEREY IS BB R 1T, RAMIITRE U T,

Bk

WERE BB -ERILAU,

RBRFH : ER I TRRUNEEOLET 2 HOMBOMETRET OFEH ., RIIAL N
THRE IR, B, ho3@y, NBOMREAME 120Ky &), HREFE G0Fy
B), /NERE 40Ky M) ©3HH, FHIOBEOKEEIO > LU EoBRRI N, RIIB
BWTIRSERR | EHER, PR - PRIEEES TN CORETRR sz, MTER 1D
7o

FhE HBRELISORHREHEAL5T 0 v 7, 30y 5 IO 1, FHOIERR
SUE L UT, MIERTCHETT,

#® B

RIIA - BRA—OBERETH 2 PR - HRIBREREORREER—-25 4 ERIEUVT, b
OFRFORERFNIZE LA, 2EMCRIIBOH 1 BT CRIGRREIER—~2 5 4 % EE
b, ZOHBEDTIEAYVED b1z, UnUERE, OO ULTREHRT iz Bis
STEHEZEU TN, EBRT OBEWRUTOB I3, ¥ r— 327 v 752 R
BOE 1 #TCB I 3RGRHREOR—25 1 b ORIz &, ZOHOKIGRRED O
IQ2O0[MEPLEDABLENTES, 20T, EBRI TEELIL L > ZRFEROR
WCEDWTREFROKERTTS L LU, - TUTODME, Ya—3 7y TR
OEIDVAEREROYUADOEOKRESEUT, 20 R0oBREVEHE (B &
UTHIlIT & 3, LWV RHFARRIHRE U T3,

FINIBOE 1 FTH» 586 RTE CRIGRMIC OV TEER T LAEDO U TMR 2K,

KT FERIOBRTRHEME UTHCOMIEED BT 2 KEOEME (HALN » b2

KA EE PRI IINREEE
45-60 30-40 15-20
51-60 34-40 17-20
57-6) 38-40 19-20
63-60 42-40 21-20
69-60 46-40 23-20
75-60 50-49 25-20

a 1Ko FOBFEOEIRFNZEFN 0.83mm,, 0.80mm Th 3,
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ehd o AREROREHL U, ZRFOMBERORN Y=AX+B) ofFx (A) OiE
WE, YUH (B) e X M8 icUd02snEnX2, K3 WRT,

M2%2RTA &>, MR10O, MR 6 L HNTMR 2IcfHEOENIL RHEN 30T,
MR 2 % % Lic &R RS 3, X—2 35 12 TdHh 3 hiElE - FRIMEHEOMR 2 OfE% |k
[E] o T 3 REE, PRIBTR/ADERE FRBORETH D, PRIBTZKEBORE, K
R CI PR e KERORETH 3, PMIBOES, MR 2PREOMBYHOEX X2
HE 35 T3 OIRRU, KFIBOBER/NIBEETMR 2858/ TH 3, ‘

WICH3 2 A TH LS, M3IERIIBICIT 3RGHHOBLOEIZRL> E U@

MR 6
? MR 2

Wmoow oW W W W W W W
/A P N L Y N (N
L
F & PR ] = F il F r

2 [FREHOYIN

MR 6
2 MR 2

FEa [ [ I 3 if= it i

B3 EREHOES: AEDHEDBICOWTOENE
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THBOT, AREROESVEADELEL TSP TN - KEREHICISIT 3MR 6,

AR - /NEREECIS BMR 6, KRB « NHBRHICIST MR 21 2BRMA U, B3

AlCEN b OREBEROE R ZNEN0.57, 0.16, 0.74 TH2, Ch b3 THRASH

IMRWBR—=2Z25 4% EAST8HT, Ua—3V 07 v PHROEVEDSICRIELE

5L EMNTEZ, M2 LERE, K3 THREZEVBMR 21N TR XLBN T3

DTChe b LI &2 BT 3, WAORBXKRRY - KRR &b HL, KRR

W PEBRETDH 3, NRBOEE, RERRBICI3ENEDEHALNT, T EE

DD KRR - FRBRED 1/2BETH 5, PRIE - KEBR&REOHEMR 2 OfEIIE

HIWNS L, A - TMR10, MR 6 AKX EW,
bz Ewb, ROTEWEAL T,

1. REIBMRENTEITY x—3 007 9 PRIR2O ST,

2. AP HINDOKREIZNOFIWID B ARNDK S IEML L H BEBLOEHBICRN D +
—3L T 9 THRREL, UDU, BIBOAWERELD V2~ 07 v THROER
PSR,

3. HEREOMBOZIEENITI TR Y +—3 7y PHRPOERTIBL,

4. HERRBOZINE, FiBORITASIRBIBD BRI, Da—2 077 o 78RS
Xompw 3, UL, CO200BROEEFRIRA S IBLOT X b 253, H»»
BARNDOKR X IBILOEE, N2 b ANORBEEILDTTRD B/ DRBEILOSHE &
BN 4+ — 3277 o THRVEL B, —1, APLINORE SELOBEERP D
INMNORBIBZILD TP b R~OHEBEL L H RN DT + — 32 07 » THRVEU B,

ERI FTESHECBIIREEHEOTOSF(3)  LBOHBELI+—IVI7
v THREDNT

Ay IO TEEOREFEL 23 :EZALON3 0O, CLEToRIhtNKE
OFEPRE IDEN, NEORBOR N DM, HENREORE IBEROBOED 5, #l
Aid, EOREBRFEES VORSIHB L UIZD SR EUIERIC, ZEOT L EPEH
HBESUVORE IR TIEE, 91— 087 v FHRVELZNIZA S b, EBRIT
BCDLd BHEOESEDELE Y +— 3 L7 v FEIRE OBRE T,

FERT - TREBER 1ZCUIE > TRIBEVHEERTI CERXY D4~ 07 v
HROREDN 2 RS T EREERCETS O Th - 10, ERIICN TREROHER
ZCER R R, KR THANCERDRGLEOERER P, DT THAZECNT
SRS R AT,



KELD « Mkt s v x— 3087 o TR 189

p I
WBRE  DEHEFROREERCREREED DT K,
KB - FRE - ERILAU,

BTRAE  RRIOBRRETCERVLEAEDLEFT 2 SOMBOMETRRSOHEY,
= 32

CCTRERBOER (BRFS D) WO TEEERLEDRTIBOYD O 4 HfTicisit 3

RIS %2 3573 %

% # 1
DEORORE, &4 1 0RTIBics ) 3 RGOS, #HTH F (5,432)=3.49,

K8 HBRIOEREEE UTHCLNIELAD BT 2 AEOHERE (BALF v +2)

&fF1 &fF2 &3
RIA R3IB RIUA #5IB RIIA #351B
15-20 30-40 5-35 10-70 5-35 30-40
17-20 34-40 10-30 20-60 10-30 34-40
19-20 38-40 15-25 30-50 15-25 38-40
21-20 42-40 25-10 50-30 256-15 42-40
23-22 46-40 30-10 60-20 30-10 46-40
25-20 50~40 35- 5 70-10 35- 5 50-40

Reaction Time (s)

a 1FybOfEOREIIZRZNEN 0.83mm,0.80mm TH 3,

1.5 ¢
1.0 b=
0.5
0 1 | [ [ [ S |
1 2 3 4 5 6
Trial

B4 SRIIBICIT 3 KGR O (EgE ADHD
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p<.01), BB (F (2,432)=129.75, p<.01), #ERZR (F (7,432)=37.0, p<.01),
BEVEFC OO TR, 27X (F (10,432) =2.78, p<C.01), #il# x 48 (F (14,432)
=9.07, p<.01) YHEE T LEWDP 5T,

RMTC L RGREOYH2 L 3L, H1ETLHIEC .70, .68, .71, .62, .59, .68
(s)Thbh, tREOKE, H1RTEHE4 - 5T OM, F2RTLEL - 55T
M, BIFATLEL - 5BFLOM, FABTLERTEOM, E5HTEFE6RHTLD
ROEEDOEVBRES B TEBTH 3 Wb o1,

Rl o L KISR0 2 L 3 L, 30 vs 40, 34 vs 40, 38 vs 40 DJEi .53, .57,
90(s) Thy, tBREOKRE, tnbE2TOMOTEEHEDENSBREDS BTEETD S
LEWbP-I,

R OV TR SOGR R O, BllcEAfTe & - T icihii 2’7 7 2 X4 1
g, D X311, 38 vs 0DRIBIT >N TOARTC L KRIGHBEOZE R LN B,

x ## 2

DI ORER, &2 ORFIBICs T 2 RIGRHOZENE, RgE F (2,432)=4.63,
p<.01), #WiEAER (F (7,432)=37.08, p<.01) EETHH, KEEHC OV TITNT
NABETIIN T LD -1,

B RGOS % &3 &, 30 vs 40, 34 vs 40, 38 vs 40 QI .46, .45,
AR (s) Thh, tHBEOKE, 38 vs 40 & 30 vs 40, 34 vs 40 L O DEHHEDEHE
BRE B THBTHZ L EPDP ST,

% % 3

SEOFOREE, &3 ORIIBITIT 3 LRHOEE, REE F(2,432)=97.93,
p<.01), WERER (F (7,432)=21.29, p<{.01), ZEMEMIT T, R xHBE F
(14,432) =7.72, p<.01), /T xHIg x gL (F (70,432)=1.49, p<<.05) »HEEIZ T
EWhP T,

R SRS OTE% & 3 &, 30 vs 40, 34 vs 40, 38 vs 40 DIEIC .53, .57,
85(s) Thbh, tREOEER, hb2TOMOLHEDEVRBIRES BTHARTHSET
LR oiln, T, K1 ERESD 38 vs 40 1NV TORIGREOVEEDZE S Gk
KEBTHEBEE>TN 3B,

1T L RIBOBROMAZE 2 RTHANI & UTH4 X5 280 Tis {,

LD OREPLROCEVEALLS,

1. 94— 3207y PHHRIHEARBOKRE XOBNPREVEE, HEUNKREIEL

WHBERETY, EUBVEENHB (FH2),

2. HEHREOKREIDOENZNZE TORIMLOEFU DI BRMATR, ReaZklb
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1.0g ©—@ 30 vs 40

_4:) 34 vs 40

g‘ .38vs40

Reaction Time (s)
(]
wul
¥

] [ 1 1 . |
1 2 3 4 5
Trial

B5 RIIBICT 3 RGRADOEL GEE BOHD

WFREBLTH, BORNTHERIREOKRS IOBNOEPZ S OPERINIEIZY
+ =307 o TRV LNE (X3 DMR 2),

3. Ux—3ivU7 o PHRCRBEAZENADNG (R#E3). HEECL - T, RIIK
BE&LY, 2~3HTRICKGHEEOE—22RTELDD, D+—3 207 v PR
WRICRITRIIOR #DOET & BORINOFAOHTE OBRICT OB TIZIRNT &8
DB, FIGEEOE— 27BN TTTL 3L, BBRAVRTRIIZEODIRE B0
RIETOEGED b PRI N3 TIR & OB 21T, 200G U THREEEI Lo 2
EBIS RT3 L EBRBIN 3, ‘

FRIOHRIEERT - T TRAONILY +—3 27y PHRICHET AR H
f$i73, CCTEBRI—TORERR2ELED, D+—30 07y PTHREOBRFERE, 20
ML BODHEENA N = X ACONT—EE R MATA LS,

RESHBECBTBZY +~ 3277 » PRI RERT 2 DORIDF] 5 HNTIZEIN B
BHRBICISVWTED, ZRIRIIZBEEZD 2 ~ 3R T TRIGERER—ZX5 4 1Y
BUBABRREUTHRAZCENTE S, COMRR1IEO BTRFICL > THED, &
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W, REIQEOEPBXNFOMOBICI LTINS, COMREE, HEHFEOREID
FENI—5 D25% DEHZSEATRITH 4 BT TR ED b 1Y, 40%L EORHE 6 BOFITET
OETHEUI, LI, Va~3Y 07 v FHRBPITRIVOBEBITREIC X - TR 5
N, ERUREHEOD 3 3 DIKR3CER2RUTNSG,

REED» D, BIHORITRR IO 3 HEREOLENTBR: OELERE SEOEIL
MY x—3V 07y FHRPOERCTERERZ LD 51, T2, HEIREOE
BOEME ZNIU TR COHRLO XB LIRS, K33 odb3HEETENZED
2EEETECL b o, HEHRMWE $ICKELA BB O>NTHIIMEREL 3T
&1t Weber « Fechner OB UTHID N TV B3EO TH B, o, HEBSIREOEREN
ReL 23 RFAVPKEL B3 CE S LRI OHON TN E (RKE, 1944), FHEOLE
FIIHBEIOBUCBBE L 2EH®RT 3, ->T, KEROKEN L, Ki 3HEiTH
B30 4= TT o PRGOS VO EEN D B U NHEAN BT U BRI XL
AU B, LRWTICENTELI, HU, EB DT TRRRE R KER ORI 5
PR R oD FRRIBC ZZ B U T2 B0 /NI 0/ NR U © PR IR O ORI BB U T2 BRI, 380g)
EVALNILCEPD, BRNEREORNPHRE T+~ 0 07 » PHR2O BT
EROOMEDEELDNS,

AT, Ua—R32 07 v PRROBERRTRINB TORIGKHOZLII A2 Ek$
BOTHA DD, IKIL, THLDNTHLDBED D —~EHPHA B,

U x =307 v PHREFATRIITHBECEE SN IBACI 3 0TH B, UDL,
U=V TT SRR OSRTEOR, LHRBMOEEOK x SERETREL, -
T, #ESH, 973bh, WHABASEE AL SR3EERA L ZIOLDTHE, #0
A SHBORKL 23R IOAMELRTIRBIIDOEHOH P, EEOKHE,
WETOEHESCONTOBATH D, Thd ZIEHERINCBY 3BTOREC L - CH
FIN, ROBITRIINOHFBZEOWMLOUFZHAEL, ARST 3,

T — 37T v FEHROBROBEIEBITRINCIT 5 RTRERBEL THEBIC X ) #
PIBHANDORBR SN TN BETD 5, BBHBAZERE T4 LIl ) HAREN
KE ALY TP OBEPPICTE 3 X 5183, COBAEBROBECISINTE, Hick
BARHEETI DI, BROBLBHENFANEIN, ThE THA TN OLRAES
., BY>LORBIEIND, COL> BFERROEREBIIDLOLEDOBATDH 3,
Zhid, HROBMIEINBEY T, BABRER2OSETTY 1 /NA T ¢ BV HEREHKE
TRECEDLREON LS BEACHREIL, HREOBENDEC2HESTZEDTHB, U
»U, COBRREBOBIEFRIRRICE TICHENIEOCRE2EL, BHETEL RISV, Z
N, BENHERENTIOIRENTEE, COBBRIIIILIELEVTBASEYED 3%
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%18 b W13 BB REEA S R T,

BAEAIR & 3 BT, BRI MLcH b, EoBEHEN, HEOEDL S
WO E D, ehbORE SEERTEETZORER?2 EOBEORM2 M, £l
BVHMERTE C LB EERERE L3, AUFBONER LS OBERE 20
%, TOETHHO ANBEFHZIEIV, £hicX-TIOFRL, &b [l Kx 3
PHEEIVTUEES L T3WELERIRIOTIEIRVD, BADEFEL X COBERITIS
THEGENSBERBICBN TIIESBREEREL, BHOW Y As 2B/ Nl X 5 & 973,
EEOREHBROBETHZLEALL S,

MRS & A E & OB I BE (1983) OEBRICKSNT, MEHEA LNz
W o TCRITRINE BORFETREIDEUVNELDD B3HEED S B, Kidb/I~DEILD
B BN AR 2 BN TEHATIY, hd> 5RO BILO BT 8B AL i)
510, CNEEEBOMBCE IO TRD X3 CHETICEWNTE 3, FIBETRASIHE
RIS 3 BEEBAIX BEIU P72, HWEOREE BETH - 101odic Ks SHED
RALU, BETRARE SHBABEBBIML U SIZID THA 5, HROBRE, KEED
5, BIBREADKE I OBIRER B E A TAU 2 R H & 135872 - 1K EORKRTH
h, EEEAOEFHUBWRIUCISN THREOR S SHME2RETI VDB T L %2R
UIedOTh 3, LiZA, MEERDLBBREDN Y x — 3 07 v FHRVED 3 & 5 3
AWCEDNTRE SHB 2 RTUIET, K3 SEROMEEDOES L UTHERAICI T
BAONB3DOTHY, BAOMERKXCUTRBTI LR TERVEEL S,
ISR, ROBEEIL ORI X 3 A DTN IIE D Th B, ML
DifE%e, 5%, B 3EBRHINCI - THA, BO T ADERH B CELEE>ETY
rAG AN
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FIGURAL AFTER-EFFECT, SUCCESSIVE CONTRAST
AND THE WARMING-UP EFFECT: THREE PHENOMENA
AND THE SET IN SIZE COMPARISONS

Kiyoshi MAIYA

The repetitive presentation of different-sized figures on either side of the fixation
point distorts the subsequent perception of the left vs. right size relationship between
same-sized figﬁres which are exposed in the same locations. Previous studies indicated
that this perceptual distortion includes both a localized figural after-effect and a
successive contrast effect (i.e., set illusion). Moreover, the distortion can be attributed
primarily to the latter effect, except when the subsequent figures are much smaller
than the preceding ones. A size discrepancy between the preceding and the
subsequent figures is assumed to delay the activation of the set fixed during exposure
to the preceding figures. The purpose of this study was to investigate the effectiveness
of size discrepancies in delaying the activation of the fixed set, a phenomenon
which may be called the ‘Warming-Up Effect’. In order to analyze the procesé of
size comparison under conditions in which there was a great size discrepancy
between the preceding and the subsequent figures, difference thresholds and reaction
times were measured (rather than contrast illusions, which seldom occur under
these conditions).

A preliminary experiment examined the influence of a drastic size change upon
the difference threshold and confirmed that a drastic size change produces a
deterioration in size comparisons, both in accuracy and in speed, during the first
two trials of the subsequens series. Experiments I-III were conducted with an Apple
II computer which generated the stimuli and measured and recorded the reaction
times. In these experiments, each session consisted of two series. After one to
seven trials of the preceding series, the subjects were asked to compare a new
series of figures whose average size, average distance from the fixation point, or
degree of difference between the right and left figures was greatly different from
those of the former series. The results of Experiments I-III can be summarized as
follows. After more than five trials of the preceding series, size comparison performance
in the subsequent series temporarily deteriorated in accuracy and speed. Thus, during
the first two trials the difference threshold was larger than the baseline and the
reaction time longer than that. A change in the distance between the figures was
not sufficient to cause such a waming-up effect, but it augmented the effect when

there was a change in average size between the preceding and the subsequent
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figures.

It is suggested that not only the set for left vs. right size relationships between
figures to be compared, but also the set for wholistic characteristics of the figures
subsequently influences size comparison performance. The experimental conditions
in which results conflicted with predictions from set theory and from the theory of
localized figural after-effects were confirmed to be situations in which there was a
large discrepancy in the size of the figures or in which the difficulty of a size
comparison between the preceding and the subsequent situations delayed the occu-
rrence of a successive contrast. Moreover, the function and the fundamental mecha-

nism of the warming-up effect are discussed from the standpoint of set theory.



