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B1E Fia 3
1.2 ZHEHEOFERNMY

ABMOZMBHCB T H>HHABOBFHO— D, S ELEHFRHU % [
WLV IRTHD, AHMOBRESRE, WEMNEMBEECHET S EE0FEN
MUEMV AL, IRNEB2BEBELCV32EEL2bh 3 (K1-3) ., 24
6®%ﬁmum\wb@%&ﬁ%%@b@@%%@uﬁw6néom%mm\
MR EZE., B&E, KEEFAG2 ST+ h, BECTEHRE, k¥ s (BH) .
MBELE., SHOFELR, B, ELxVvERS5LEbhTunsd (T

1982)

Physics Perception
cues

} — 4
b=

sources

B1—3
MEERMENBEMERLZIFNRNY

Ty Eelary TREMBEZHNTSAD, ZAK. BXOSN. BEIHE
RrflZ EoFEFACL A B (WO 1989) | Fhds 3 Fh FThEHEMCE
ECHMELH 2 S ERFAEETHSZ D, Ehdh—D2T+H5TH3, LrLAM
DHFEE., LOFEREIIHETLIFERLY, BE (AR | EHEE. 2
TR, RICEFLHEZCOFR 2 Y ETRCHO TV S, HICHBEYHECH
LT, COFERLYICLABRTIAUMS, SEC L THS. BTt
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B1E Fi#h 4
13T &IEH /& vk (Foley 1976: Mckee, Welch, Taylor and Bowne
1990; Enright 1991) | MIBHE2AYENNIE L - —1CHIEL T 32 &
bbb, ARAGHREECHESINAEELBC T v v, Kl-4F,
AOBEEMECH > A TH I8, EROADED L S MBIz NE sh 5,
COMBEIHBCEHETIHAETIRI L, chit, —RAE»rTH2EEDL
hod, BES D CEEHENE (faniliarity) OFRAN UL, HBEZL S OF
HiToPoplcd 2 Wmmulﬂn;%nmtmmem 1979) . @ x>
RTFFLr» VL EMUBELOBEHENI L0, Fr2VMOKLBE
VEELMEO—D2TH 5,

4
FEZ)DBITEWER (Yellott 1981)
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1.3 VIBORMENKNS SLHMBEHER, BT

ABOEMBIC ST 2EEAMBO— 2L LT, MEMNAS SLAENEE.
BT LOBBRMET S A B,

NADHL >N REMEBBETZ2L 3, TOMBBORS SEBRERICITIER
HEILTHD T2, L LEAOAXFSORBOEIE, #HREOKRF sOE
LREFHTEL G, B5—DONBORS SOME L, BRERLE DL > T
b—ETHhHLEDAS, COHKI ARSI SOEEELFTAS,

RESOEFECHIIHRIGA L OHEBSCTbh T30, REMAS
B, SESFIALHEBOCRRASAATAIHBOAF S 2, —EHBCE»A
B E RS20 ) 3D TH S5 (Holway and Boring 1941;
Rapoport 1967: Shallo and Rock 1988; Leibowitz and Harvey 1967.1969;

Epstein 1963), Holway ahd Boring (1941) %, (L)WIR. (2)BE. (3
IANTHAGER., (DEFEBS LAY 3L (BB, AZEIL) . olME&&HED L &
T, HEBRFIZIO~I207 1 — P OHEBMICFRALFEEER LA, COEKHIR(
DVWDOIRCRTEFRA2ONBL T B EL AL, $ABBRE»S BT,
TAPRMBISK L CIOERA., 107 1 - OEBICHEHNBREERLA, £ L
THBRECHLBMHEOKRF S 2B e CHAM#Ar v Fr /385 &iC L
UL FRIHBEORMTORES SOIEEEM o2, COHKE, BFXF2inY
PEHELIERFSOEFEI Y. T bbb EVOERO R Y STiFv K
FELEETH LN brok,

27 vARIa—-TeH oL HNENKEISOWELITHA T 3 (Oyana
1974; Oyama and Sato 1967:; Oyama and Iwawaki 1972; Komoda and Ono
19745 Leibowitz, Shiina and Hennessy 1972: bBiersdorf, Ohwaki and Kozil
1963) o “OHEHIX, BHE, WRHEE, HAH L v ARTIFER»VOHOD
HEL2HAND LU ETH 5, Oyana (1974) 13, FHEXKRE vz 7 2 —
MO ATVAZI—-TER0T, IEMNAISCRETHESE L #AEGEOK

L}



B1E Kk 6
FEORBEENL. oMK, AEHRE SEEBBORF s BT TR,
BBEOHXEIZT T L RBIhL, AR —FOHE, WEMNAF S
S, REEBEANEMNTSCH o CHREFERNCRY LA, tORRL., HEHA

RK¥SORMEL2VASTEIERLTO 3,
HMEMRIFSLHAENBEHROBBARTRAU- DO L S>FSHK 5 (Epstein,

Park and Casey 1961; Kilpatrick and Ittelson 1953)

S =k D tan6é % kD 6 (1-1)

OWHRA. DIXMENEECTHS, “hiz Ky s —
SDIH) &MiFTh 3,

SoTS EMEARY XK.

PERETZ 3 (size-distance invariance hypothesis:

(a) Physical relationships

Sr ¥
< D2 g
21—5
(a) MROKEE (S), B8 (D) , BE ( 0) D

IR 7L B 1R,

b) MRDOMEMASZE (S') , MEMEM (D) ,
A (o) OEME

(i RERDERE, Sr; HEEOAZX)
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ZTOMMEBHRO K Y X

Sr =1 tanf =i (S/D) (1-2)
El B, iz

S/D = tanf 3 @

SXD ¢ (1-3)

DBEFENR S D, T TiIBREKOERTH 5,

KA-DF, MIEMNAKS SLEROBERS, YUEMALERSE K s0BE
(R(1-3)) CRABTHZZEaRL TS (B1-5(b)) o & L ChEH I
DB CH LRBCHENTAENEORSY SREC—F, +hbbKk s
SOEEENTER2ICRIVIDIEE2RLTOL S,

VED IS CHENERLEAENASF STECCHERBCET>OTw 5 e #
ALBHR TS, TZOLDAENKISOBERMELOBHL LT, MEMER
FLBRTINLICAVOAS, =20k, Ta5—0+—KE (K1-6(a))
EHEAS, XA AHEMEBIICH T S5, Gregory (19TODBBETH 3,
EGEORE . #ROBHLOMNEMNALESEEA U TH 208, ERNEL HRER
MEsA 2, DO0RSOEHRE., chsOREXATOEE (H1-6(b)) (&
TORLDBITIBLLEAEL, TOKRFIFRIShDLBEMWSh b, 21
HEMNBEEENENRS SOBRE., AoBRosimcbt LI LA A S
(Dees 1966; Kaufman and Rock 1962: King and Gruber 1962; Rock and
Kaufman 1962) o AO#HB LI, HALX—FTd5 AN, HFEHEL T KRS
( REMETENSSAEBEIAS L0 HETH S, chioHT 3 —>0n
WA, RECcOMEMBEREL?, HERMECEES, REMETEEVA® =

it
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B1E Fi 9
L LR(-DIZRSh 2HMENKS S L HMENE#HO Y v T Bige Y
FILSWESRD 2 ~F (FH 1984) | RFFFER» VAP L CEBETCOE
BRLETEZOBEARYI AR WH S £ (Ono, Muter and Mitson (1874)
» Higashiyama (1979)) . HCHEMAF S L NENE#HARX(-Dr s T
ShHMERMC, TabbMEMNERIBAT I COATHMEHAS s H
BT D HmCELT 5B AL, size-distance paradox & BEiFh 3, ¥ /-4
CHRAHERREC AO#BCH T 290, MENERE A soBE: A
WALDODMIZOHELSERET S (53 1969; Hershenson 1989) .
MEMNKIF SN, MENEBCLI > TREZEVIBL BB HOS 3 38
TEbEN, ThPE—FLhFEE TS LEExhvweBbhs, 0o
MEMNAS SEHAENERROVRTIOBE* SO CHF L ARSI LRES
Tho, 3LThs0MEE, BRUARLZBA OEMRAOER»Y & DEHF 2
MRbze b, ERICEETHSLEDR S,

1.4 APXROHMWAFHE

FUROBMIBREME BT 52YUEONENAS SREADV =X 02T/~
TLTHB, O THHAEMNAFSLAOBMER T AR TEFL0BENE
HEThd, t A 0EHMBEOF/ 2V L MEMNRS S, MEMER. BT %
LB b EHBET B,

SN E i, MEMERLAENARS B, WENAER: A s
ﬁuxﬁm%%%%ﬁaﬁéﬁﬁ(wm)m\ﬁ@ﬁﬂ&éﬁﬁfLﬁﬁuﬁ
Kigho L LEDEIILBEEEC, COBEENEYIID. 5 VIl A
DT Y, £ITC, AR CE I TRIC, HAOEHEENL Y
ERFS, BHOAKEOBBELANL, LT, EOLIRFERLYREET

DL EXSDIHRAMII T 20 2 WL T 5, RICHEMN A S 22845200 &
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DEOLEFMIZDOWCTHRE, 2OF ATk, K¥ISOMEL” EHO LA ¥
ETRENTEIDL, T RAOWAT LRISBCRNA S, LT, F0EF
NOZEAEERF TS, MENAKFIR 2330 2h L F0oREWE SIS
M5 E3BEOPMETHIHEM S T35 (Rapoport 1967; Leibowitz and
Harvey 1967,1969; Epstein 1963; Biersdorf, Ohwaki and Kozil 1963;
Komoda and Ono 1974; Ono, Yuter and Mitson 1974: Higashiyama., Ishikawa
and Tanaka 1990; Epstein and Broota 1975) . h o OB T HICHS %
RRBLTH ST FLL, BAORTIFNLVEHBOMNENAS S OB %
AR, EENCR Lol dh v, AWFECE., —EEOMEMHAY S
EREFTIDFEVDUPFCTH 2%, MIBHEE, BE., ~— 2~ F 1 T2E
HELTAOERBMCHEN, IRENER,. RT3 _SHO0NENKE x0H
FlePVWTHEHRT S,

FHMLOBHELUTOESVTH B,

F1E [Fin) cix, AHOZBAOE, HCRENARFSCrA+ 3B
DPOTEREL, XMFEOHME AR S,

B2 [(BECISHMEOAF SLNEMNEROLE] cix, ZMEOFH»
MUVO—=DThoEBELEHEL., TARABELTVIEE (EB1) LEM
MICZET 286 (ER2) SO0 CHIEN RS SLOAENEROEE2 L 5,
FIE [EHT5»HEOHMEHRF S LANENRTIORE ] cix, Lo
NEHOFA»Y GEFHHE) HENRF S, BT SFLo0B R R B
T oRE (EBR3) ¢, AEANR2F 42, BFIROLI VKO (28
4) e HCTH~N2, UEof2#E, $3FETIE, IEMNAS S EQENRT
FOBMIZPOCTER B CHNS, LT AOEMBOENNY &SDIH
DB DO THRE T 3,

BAE [ _HEORNENAF S cik, IEH AT s2RET 3200, &
DIVEFVECOWTHER, ZORYUMEERFT 5, EBRS T, " EYo L
FET LT RZOBAH” OTHOMENKI SBSHWAETHE0E S %,

i
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MRHEEEHELCHEARS,

BOE [ZHHEOMENASF SCREFTADHBONDE ] cix. 545 CH
WAMRBEEZEOFNLVICIMA T, BAUOMBIC L 5 EEMNARFERA2Y & 8
W, CHEORS SAMECE L BTN, KB 6 THBRBEHCE DD
e ZLs 2T, FLERT CRERMABINM 252 CEB %2 - £,
BRETRRMEMERE (BT %) OBEINY, “HOAS SHNEL0BE LB
L,

FOE [RAEMNEBER] Tk, FHECESIALKERIOZELZ LA S, MIHM
RESRUBEBRERBOEFT v Co0Tilix, ZOZYHE. oM D
FRPYVORELECDOTEET S, AV OrONBEHBELKORH b 1T
2o

BTE Rl cx, FHELOBO /R rB~ 5,



B2E BEIAF s, EHERE 12
H2H WEBECIOIMENAS S EMBEHEED LYK

2.1 JUHiZ

ZHBRDOFELR2Y OB THEE (convergence I RIFIMBEr»ZERT 24200
FEELBERNO—2ThsE5hsd, 50K eMBCEETHLE, 2oL
MLV EFCEHRBENEL., e ycufEd s, MBRANERESE. i
BB, FACALERHULCEBE LY, FHEA*HAL LCHEROEHKD
LTAHZRBALELS, COLFOHBRHOBIN, EXEEIED—>OF
MWD THDHEELDH N TS, Norrison and Whiteside(1984) & of
von Hofsten(l976 NI FIBC E B2z A, B3 32 K s F0EELUND
PHEHOLE 2 mMAOER L ARGToERL2FY., BEAEBNEO BRI
FELTWBE & 2R A,

BECH o CHENERAELT 530 LAKE, 2POMENAFI S LE
ft.3 % (Oyama 1974; Biersdorf, Ohwaki and Kozil (1963); Leibowitz and
Moore 1966; Leibowitz, Shiina and Hennessy 1972:; Komoda and Ono 1974;
Oyama and Iwawaki 1972; Oyama and Sato 1967) o CTHhIX ML OHE AN —F
DFE. MEBEANKIAARS, bbb EEHE2R LI ETIENEN/NS
RiA, BCHBBEAXNSA LS, ThbbdEEME2R LI ET 3L MRRAS
(R25L0530THS, cOII>ARRAOENOFREFHRCRNAKS
SOEEEORFIZEHT 5,

FEBCTIBBRAOENLCHIMENERRFNENAS SN, 0 k5K
ANEALLCLYVRESAIO»FARSL L 2BHET 5, SDINOBG (F#H.
A(L-D) SR> CHENERIAENRSSZRELTCVIO0, b5 01
TRHLRES AL LRBBICL>TRE>TH Y, ¥ELAEGEIE»T Loy
CBFLRCO2, L) T ERERNICHL 2T 3,



2K WBELKYy S, HEftmE 13
2.2 EB1 (bl AESH)

2.2.1 EBRFEH

BEROZ(CHIEENEE RS SAEOBBR+AS nIc, UFERT
(] TBIR] OZ>O%&H2/EL. BEAOME TR E L CMENELR
aﬂﬁ%k§é®m§&méoFﬁ%l®%#?mﬂwuwcﬁﬁi5uEﬁ
OPBREFH—DOFATFHEABERL, Tho 2BMET 5 LICXVEELREL .,
TORMEShLHB T 2 MENER. RO SORE2MS, S
MEMERE, K¥SoBRL2ARLBEOTRBZEILALE Z0E&ETT> T
Do —JT THIR] 0% #BTix, M2-1(bISRT L O, EHEArRET 2EG
MEMBCERL, 72 HBEEROABCETRSAS, chb0=">0%H
CE0T, 25BHEADOMEEREBLAL Y, BHEORBILLRA LR, F1E
FTARFTAIHES, DRBEGEIEBHRTII»E VS ENELSD, EBT

Test Stimulus Fixation Point

Left Right Left Right
Eye Eye Eve  Eye
(@ (®)
B2~ 1 | -

JRIE

(a) WERZEMF. (b) BERZH "



B2E REBELAY s, BENE 14
B7AMRMORAE—FiiRo sy, BEAX» TS A, 0D =D
OF Al (WREHE) A3 20fEE (MBE&HE) »#BEH» 50
BHEM—FEOEE, EGCHH»L A,

COXRBRTE, FHRCBRAMENEREOEOKRY SOMIEEE (SDIH)
AL, MRERCEREHECRCR A0 2B LA, flzad, BEZ&484CH
HOERE. KFSoRBovTFhrr—EolaRsntabhd, 0%
#@@%@ﬁﬁ@tb@ﬁﬁﬁK%Lta%zanéo%Lf\%i~ﬁ®%
HE—Zofmerndas, B ASFSOMESAHENCHREI2TOUWL30
THECERBRTES, $hbbrhosofBEOMThEcELOATE A
L LARBEFER, RrTLoboTchdreEriohds, tA-HBLAECHE
BB, K¥ SR~ FOMM ek hsns, chsOMEMOEE
BREOFEEREETE v,

2.2.2 HEEBFHE

(Rl . EBREE)

MRZHETIE, HA01.83° OF 2 M fl#2WBICERT S (H2-1(a)) ,
FLTCIhS2H-MIL L CIVBEEANRESA S, BRE&H Tk, &
BARTEHOERA (A1) eWBC. AR 1 Hl#Es2ERO»CEE
RIERTETRT S (K2-1(b)) o BHCRT L, BEA»SHESL S
HEIRAIPEME 2 SBEEFERE (Dv:ivergence distance) &3 %, MIB&HDF =
Me, ROBRBREZHEOER N OWBEEMRDILI00cnTH 505, HIBRED T = b+
R OPIBERELG60,75, 100caD SECEh FhERE T2/, “hd OHEIX
KBETHOLEEEMOERN TS 2, HMOEBORS ST, 20 A% —
%(Lm°)u%ﬁi5&%h%h®%ﬁ%ﬁ%cmcf£msﬁto

R2-2ic RBREBER 2R+, (EMBE&E. ORBBE408ETH 5,

]



(a)

B2E WELAF S, BEEHE 15
ERFZHFOBEBERICIFOEER L A4 - V2 H A, F2 FHBEEAED T 3
=T =R ERENOHERIT O T LICLCE 2, EHEOBEBRES 5 ik
%xrwﬁ&n~7ia~c;0%?%u§m‘%ngmma‘wﬁﬁwEé
ORAMCEAZAMIE L A HEF 2R > A RERZEBE TS Li0L b, EH50
RCERMCHBERTILA, 720, RCBEHEOHE X EH Fh 0.
led/m®, 1.3cd/n*CTh 5, T AEHORICAK S F 2+ B OB IR A
WEDIZ, T —EAL L, :@f;éb?z FPRIBERAEFEI TV S
(x=0.67, y=0.33) o FARMGK, MHIERSUNAITE B LAV, &
BICEFRSH D72 HBRCBEBHEE, v—r L8t ze— 42— 2
Erh, 4 /marvea—2—lioTHEOEErEGCBHTES, =
MCE>T, FBMEBERSOMELREL, BE AL s, WA LY
HBREOROMELEE L £,

B 2—2

EEH

(a) WIRKM, (b) HEERHE

S; HICHE, D;IEUIR, AP; 7/ —F 4 —, PRk, .
HM; N—T 25—



2B WELKy s, HMuE 16

(EBFIH)
'Wﬁ‘iw%#a%uﬁ%%%(m)émw&wwmmxmmwwwﬂ@é
MoTlEE2fTolk, BBE2RET I 72 MHE. 2 EES: cOER
(100cm) & FHEBRE L CHEL ATHRMOER (58~68wm) (L. L3
DEEHEMC L2 L5 LMBONBLEHREGCHEL TR 12,

REBICHEL-> T, PBREBIHERSEOHTE 32, GEHOHEF = | #H
@ﬁﬁf~xwtﬁtﬁzﬁw6n‘w%%mﬁbiﬁof:n&ﬁ§¢ao
MEAOHILE S38XIEOX BT X 160cad KF SOBEEFHB T, BEOADDI
X 28cnO BRI IEECB b h T b, HMONE BN E L& >~ WE
M—EDEFHES 2~ irh T, RACHYMNT S haHRITIC L > TH
SABHAETA T, HOFLBECERBOEBAEBEICY > TW3, B clz,
RBREFL OB EBEBrOTEORHMCITIT, BREZLOER2E2 5,
ZTULTEREIEBOER 2 HBREC 7 1 —FNv 745, 2D LS hE
U, RKBOBEBEEAECBYIEHEO Ay — v 2 MBI 3, chi#HyE
TIG., TNTCOHBEIEX, HoBE (GenllW) TYEBEHL* S V4 T5
ERTED LSk 2,

FRERTE, BRES TR IAROBE -2 2 R5, BE7 — 2B E
T, HREOFEMIEWH 2MO o & THESh S, MBEBHEOBEIERFD 7
2P HES RS, BREHFCHRREA 2RI EFOBEBEANECRRS A,
ThoPEBE—HEhik, 72 MBI ERCERSA S, BEFEHITED
YHLOCThArNEEENDI, TATHHOBTREMZIONTH 5, FIEET
B, BHBREIET, FRIHABOMNKEHIKRSS (8') ¢ EET 5, BRELS
LM UHBRESEH2zOATHS BHEFOMME (0.5,1,2,3,4,6.10, 15¢cn) 2%
RUMGCH5MeFTHA, CORIS2ERE LT, 72 L ABOKF &
ERFMELRIABTBLC, IV A LrORMCE LS, RICAU F A F #l#a
WHHBUERSAS, BRECHESASZEE (D)) 2trF A— F LB
TIEEST 5, UEkTl1#Temas,



F2E EEBIRy S, BEENE 17
gBRECATHC, EREETOHBCHERLAE (20t s, LOBEcH
WABHIELMCEE0.100mDNBCEESATHS) 2B, = hiz
MLEOMF ks b, ERPICSL2CHIEELTLES L 2 i
DThBb, ENRTIREBEHOBEEIS v 42 ThY, FWBRELELEC
L2ETODEE &M >/, MREHLEBEEOIHOBMER O &1z
FREFRRE oty yarTEedTiHbhi,

(BB E)

Fhss (23~37F) 2 HBHE L L THVA, 28, EHWEE2 L CEBL
foo WERED S H2RZ(KO.TTHE, BBLAHE CHYHERIOOBEEDA TE
BefTof, EEHED AT 3N G, 2BEHOHMN 2 HO LV F 4 —7
KPEBRETH D, AF Vv AT 5L CLVHBELENBEOTKERELAL

Tnd I LEID L, !

2.2.3 EBRER

Bl2-3, 4CHBAZHOHNEN R I s, MEMER. K2-5. 6t BB4H0MNE
MAE s, AIRNEROBREN O ZA FhART, BB BHOERC
HOWMBHMEODY), RBIBEREXTELAE T 2, BBREZHED 75 740
3PV AN HNHOYHEREOBEICHIEL T B,

MEBAFEOKRS SIEE (K2-3) &, EHBREL VEBERCE > THEmL
Twd, FAMBEFOEMICE (H2-4) TtESEEREOB ALK THENID
(ENE R AN NN (A

HREHFETORS SEE (H2-5) b, BLACOBBRECEBEHOH M
ERCHMLTY S, BHBRETIEHR ZOBAABO LS CRLEN, &Kt v

YarEo#RE (FrrEa) CEEHITZECOLILRBEENDLDATL S,

i



B2E HWELKRKEs, EmE 18
FAMBOYEMEROBECIC L AREIBEECEA L > 2,
HREUHOHEBISEORE (K2-6) 3. HHREMC—FLAEBMA AL &
DR X LN, R+ 2 e, BEHEBEOMNE i, MEMNER DT 5L
BRLEBDPIZIEERO2HEVCHT LA, ERABLAGOEELRAED
HrmTd o, 22, WREHKKITE A I TORBLABCEERN Y O
FRERLTOSOIEHL, HORFICE TR VOB TH 5, HEIIE> & Y
éﬂlﬂﬂh%f%%vvaVﬁ®%%K&E?6&ETﬁU@@WﬁEBh
DH/END L, TLTHEKLTTR A LD >0 2 Ebed >TW5 LS
MREFL TV S, HBOMBEROBCICLIESI, K¥SEE0BEL
MU, o Cidan o,
BADHWEBRE L, ¥ NTOEEN/R CEMERT#HBE (KU.IK) . BR &%
OHEMISELZTRw o LHm LR+ #H (TLHO KO, TT) 3 XTO &M CEEIC

W 2327 KFvE (TLHD X ET»icHirsh 3,
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Perceived Distance (cm)
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Perceived Size (cm)

B2¥E EELAY X, HEMME 21
Monocular
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Perceived Distance (cm)
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fERDEM e PIEICT 50, BAOKELLUTOFERICLY FLnr, &
BREBO I 7OMEMPA—H LTI Ehrdbbbosdi>in, BHEED
HMECKISLEOMBERORHAC I r2b ¥, BREM LD E
CECPRE LA, CORBE L Tk, BEOEBLCEEHEYD Hikm &
Erohd, TS CRISEOMMEATEMY FFsceicl., SHBE. &
o Ya gL, REBEOBODNS IO IHCEBE 22, A—0 g
ﬁﬁﬁﬁaégéu‘%nauﬂﬁ@amﬁ®¥%®ﬁ%%n5®mmaLto
IRETT L b O RM-T.8CR Y, M ERERTH U . BEITIE
BHEOBRMTH S, v v FroRky SHRES 3 BERLOEKEFLTH 5,
e ZWHBREET, Dv2Tend FIB IR T 2 A% SIEZE (F2-7(a)) . i
LAEDHE, v varmT1E,2FEB A>T w3, MB&E (K2-
D TRETOHREOEE Iy v a vORRECTHY, BIELH (H2-8) <

F40t vy a v OEETH S,

THIVMREZHOKRS SIEE (H2-7(a)) LHEEIEE (H2-7(b)) R,
HRZHFEOKY SIEF (K2-8(a)) &, WHEEM OB L A28 > TISE#E
RKEL LT b0k, HBLHOERIES (K2-8(b)) &, HEERO
BEx LISEENEMT 2RERCMA T, BV T 36858 EET 5 - &

DHREIZ fe 2 2
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Binocular
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Monocular
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2.2.4 EE

MEMHAY SEMEB., BREZEEOECCH2bLH P, BEOREC LY —F
DEET D ENREhA, LrLANEMNERIMB&GEcESEELIC L
PTTHIALTMCENST 2, BREHBTEHEBRECL 2T, 5 0ixH
—HWRENCTLELRSLIEERA LA A, O L EBEEC L > CERIED
~%%uﬁﬁ#5m&ﬁ%wb@E%ﬁwém$+%f%U‘%%@@ﬁmm
CHDILELPLETHIILERL TS, tORBPIEREONB L L —%
T2. ZLOBBREL, MBLHOBETIRNEF S, ERLLCEERAST
BAE0, BRFZFHETCERKISIOBERIAHLLVBEROCENEE A 2 & Hx
oo FABREMFCIOIHERGE, KEFS—-HHFIERS (SN RT3 10
THY, MENEBLEAENAF S, Eb0rNd > —Fa2BET I L0
PHENGEEAECEETIOTHAL, TAFAELRSERLVIZL 2T
RESBERDD L eTET S,

HIRZFCIRCOREC~ELAEMA b A, $L-8HBE»D
TEEOEEN LTI L] Eu I YHEIBE A 2B T 5L, BB %
HTREM2AETIFRA2UNFIOTh oAt ELLRS, L LEE
FREFOHrOFR2YACCEROEET 2L, ZOKRR, RusEmes-o
IO I =TT b hik, B0 v - FTEMIB&H L R, B
BEDQHMICE Ao THBEE AT 20, Bk chedFHoE ks
AT LDTH D, WMEO I/~ TORKRE, FRIHBOEHCH 2EHREHD
HNEMNBEELRCTEETLTLEY, LVIBRATNETH L, BEOERD
RPAL LT, EHARISOEENB2LOA S, HECEIOENAF X
foid, BEEMANS ARSI, BEEEIARICASEBART S LV
DHBTH S, BHEDIYHO” BA” MAhSKhhiE, ThExZoEoE
BOKXREFISPENLAKRTHDIE V) LV, EBOARFIBZEDS L ¥

FEAANBHLAERTHILEBERI RS, EZRN, EBHECES EH LS

i
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SOEEFHO” BA” OFLE LTHS 2T s, Mo ME e
MoOE 253 TRl REEND B,

BACECIZ L > ThEAHSABRITESBCBE Y 2T, BMELT = A —
YarTrhKRohDS IS, HANBMMYCEILT 584 (Beverley and
Regan 1979; Regan and Beverley 1978: Heuer 1987) ®, HAOR ALK 2FEH
DR e MRMICRIIT 5% 5 TTbh Tk Y (0no. Muter and Mitson 1974
; Higashiyama 1979; Gogel and Sturnm 19?2) EORITISEHRELCOFH
RS> TS, EHOFER2 VR DACEBLRETIE, 20 L 5
LTHBRE:2 T2 A0 eE2 S, ZEBR2 T, 20k >, 8
BUHOIONENRISOZLAHACHEBOFENAV &L CH ATERECD L
TRET 5,

Y.

2.3 £8 2 (BgEoHBAHEL)
2.83.1 EERFEME

K1 OBBREKT, EREEVEEEROB AL KCHLITI L0, F
BEhsmMeEBEoRNEshA, 2LC, HEBORMENAS ST ER
OEfLELTHbI A ATV EEERL I LIZLY, TORKERBHTE S =
LB, LALER]T T, MHOBEANELLAMENEROTILEE L S
EHLDICE, BALDTITITATATERIADIHEARAUIOCTH 3 &0 51K
NG hE b, T2 TER2 TR, BHOBBMN L3l s T
Lol A, co&BETE, HHARBMOCECOATRERSA 2
B (ERD) CHNT, RusBEERCI2NROR— AL, BHOX
RCEH LI AEMARE sOLELY, RENEROL L L VEL STV EE

A
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2.3.2 EEFIE

(M. EBRER)

FHETEEBEIERIODDLEFERUTH I, T TREHFORICERS
ho57 2 Hl# e, WRE»S OFBHEREN65-80cniz /5 & > AHMY (F
FRR) B L (H2-9) o EFORBEAKRCRHCEOESH Y T 5, &
&@@%&&Aﬁwwm@ﬁ%ﬁwtom&%%@@mmwaLto%n%n
DEMTI2 6 4B TOR CEGRAEMESA B,

TAMHHEL TR ETCHEALBMUKRESSOZ >0 ENEE AL, %
MEROMOERITHA T 92° (XBofEixltm) . Z20@Mod Lo MBE
1.38° (24mm) TH B, MBEZHE TR ETOMHRKICHEBG. BR &8 i
Ebohr—AHBRELHS L) —~HEBBHRE RS, BErar bo—1T5
OB EERIOISCHEHBONSVEBREL LoDz, HHEE
DHBOFEN, EHTHIMEEIH L THELRODZENAEETH oD TH
. BHBREGLTOMHORRIFE2ERY 3, BEFPCHBROGEOME» BN
TTERFARIAh ST 3ok, FHORGEREIIn, AHWRMOE
B 2B E L6 donk L THEBEHEROHESL L £,

Physical Position

Perceived

Position
M2—9 .
RIBDRBOEE &
REOEMNSF1E
SNBIBRITEDEAL
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(B FIH)

RTCRL2 T, BREG LT ThoHHL TEET RFnETash 5,
CO%, KREOAHMEKCHBUA R RS h s, BREE - ONHUSROM,
HBRSHAHAN [EI0TK 5] tHEIXALLY, FUH2AEERL» F
LTS, cOBRRY LI -~ ko CEBOHBOB Y & ki
shs,

FWEBRE L, CHEOMHM A, 2&l) BFECMLEAFAIE T >, &3

BOOHT22ey vy a VIZHTFCH> A, FHBOETRIERS v ¥4 Th 5,

(&)
8% O # B & (HO. HU, KU, TI, TM. KO, TT. 0T N EERR IS EM UL Ao OTLUSIZ=E 1

b HBELLTH B,

2.3.3 EBERRUVEH

Bohi#Re, BRIEEORENELI EEEROLTILCE—HT 284
(+4:732) [ FHAOHE (-:~4F2) | EFNEoA{MESAEV
HE (0 ¥w) | —FORBeFo~BHANL DA TIHA A EG N
MEShAEHEE R:50480) , D420 FT ) —~CH LA, 2O
EOHWE, UVBOHHMETRP, MEXRET S LBbhskEolel s H
WTIT 272, H2-10I07 92, =492, ¥u, SV ALEEDLED 5EHL %
¥ (a) (D), (HxFh T h, N2 4,65ecORTHB, B35 70
DEFDOHIL, MR, BROZHCXHIET 5, t0BRRSAOHEBREOSE
THY, TAXhOHEIMEEN SR> T w3, ¥4 AlldsecOBEDOHEBE
o7 —2&H2- 1SR LAk, ShARR2-10IIEHEL., SHBRE. 544

DIEEHILZETH 35,
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(a) T=2sec

i1 B B
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M B I

2 | I
S ol e
=0 Bin. Von.

100 (b) T=4sec
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‘e
g_zol §§§§§\ ) : :
S ol { W
= Bin Mon

100

gg)/so

£ ool

%—)40 O R
gzo 7
g ol 3

Bin. Mon.

M2—10 :

BRR, MEBRRZRGFICEITZ. IESNB3HIDHB
RSMDEENDEAHE  (a) 2sec, (b) 4sec, (c) 6sec
HEShDZESHOHFIY —

+; in-phase, -; anti-phase,

0; no movement, R; no systematic movement
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MIREOFBAFHML BB, 77 20EETAbLIESEE®, > TH X
MATHCHEBEESETSHENEr oAk, thETFHRShALBUTH
ofe EKRILFARILI I THRESNNENEROFER» VL LCEDbDAT L
S5DTHHH, BRBUEUNTIEEE, MRGEOBEG LR VELR LD T
boleo BRCTIADEENKY ., ~4F2F LB X uOEERHL T 3,
Eﬁﬁk%<m6m9héﬁcﬁmm§ﬁ%mttﬁ\:@;5&@@&‘%
LBBM, HBRFCHBEOLIDOTH o2, H2-1LIEFRT LI C., BICHBRETY
JOT, KO TT. HU T, WIREZEH TT 9 AREN T LAETH AL, HIB%
HETCE~A4 722 A ¥aREOHER KRS CHEML T3,

AT RISEDS, BECEIHENRS ST TR0 & L CERO KK
e LLBHETHHIEERTES, Larl, BROBAEHB I RZ L~ 47
ANENCHEMT 228, EEOE TR ED LI A2 ARTIEAL 0, EEMIC
BEILLCTIIRH2EFTTSIL T, MIENKS SELRBRORTFEND
YiCledz e FPHELAY, £FLdZTOIICE A >4, UL ULER
ZHEOHE, EFHrMESAAK I LRI XSSO MIEL S L, R
SBLEHLOLICRA AN EE2BTVI L IEITH B, £ ABBREC
BT, ZAOHEBENR, WRUKCH L CBESEEROLLLAUFHOKS
EETEEHLARLC0 S, TheABCEBH#ECHL T3, Bikb L <
BEHTMOEFHEHREL T3, 2V ETOHETCHr ABRITIHEDE L
HHDH, Thd OFERE, BEXEHEAKOFER 2V LA LD CIHEBGE
Hbhvehdvhvin), ERI1IOKE2IH T 20 Tch 3,

2.4 F&H

KBEIRUEB2OMF LY, HROBEORBC LY., MR OMEHEH
EHEMAF sTHKCELT s, BERONE B ADCIHBRESLET

i
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BE5OEKML, KFISONEIHBEHEOATIHMBHROK L FAELTLLS 3
TENRENML, ThiY, BEANENEROESR M VICA S I, BHbs
LOFENSHLETTET+HTHY, MBICHEASU ZAS BEET 3 &
WRBETHDHI LR bhr2k, 2O LIE, BEOFERN»Y EBIFA TS B
DN, MBEREOERLBE L LA A T 20 L VNBIA T A 5EME %2R
WL T, von Hofsten (1976)i%, XEMMERMOREL, EE OB 72 E
@mm<‘wmﬁﬁwﬁﬁ(mwcmmm@w)am%c;ofménéaﬁ
NTWb, TORRL, BEOFHIH»YLHEETA 2 00, HREEZOF 00
DERBFDOTm R LDDTHASIL2RETE0TH 2,
BEADKELCLIAOIHRENAKIsOEE, HFLLHEBREN AL E D
REL TN, L AEBENEL2B D C3lBREALECH >, 2O
TR, MENAFSLHAEMERE., BECCHEL TR E2>TL
DOThlal, BRE2IBBTRIZIBFENGH LN REIAA, b L, @
AR—ELNRPOMENAFSOENY, K sOEE 2B -0 S
LRI > TEUTHWELEEZSLE, AIENKY SPELT 2861, LT
hCREREIAENEROZEE b o T iz T Ths, SMOEBRD L 5z,
BEROLVHE2H#MCELALZHESG, RELA P OENERE - #EE LS 2 A
TesHHEOHEA»LHELC, MENKIS BTV LELZLRLS, Ly
L. FMROHRI 0L LRHNEREOBE CHHBEL >0om v, BEOM
RARES LV EIILBHEE (BBE&H) T, K¥FX0BEREEL TEILL
oo 2FY [BEANKIS, BRELSEZRETHLE] LI RED LETHRYIT
PEIOMENARSISOLN (HCHEALS ., FHEONEHIMEMHIZ/H S
W) oL barbs Y, HENEBOEETREAC—HELTHah ok
RBEAOXLCHEI WENKEISOBMY, FIALKRT SERE &2 5K
ERTHBEAALRAN, hik, BELRF - OMENKRY sZbe” BADY
T HRBEHRCTHIEERL T LD THEEELLA S,
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H3HE EHTINBZONENAS S L MBMHRT F 0O H#

3.1 JFUHIZ

MEYOWREOEEZELN, HEYWORT IR+ LA HTHEHO—>Th
Sl EFsh T3 (Nakayama 1985)'o Braunstein and Andersen(1981)
BRENEHFO>HBCH T 2 RT3 RE, EVEREN(10sec)., HoRE
W (10. 4deg/sec)D b & TEHAMARYBREL T, BOBEREL IS, B HoE
(CHMAEEh 2L LT3, LALHBENRPOREEL T CRIERFEFEFREOD
S REE ATBE (unsigned depth) 2%, Eb b EGHE O, & Lol BT ¥ F
MUICBE T 2 EMAMEIBOAAVWE T3R5 5 (Gibson, Gibson. Smith
and Flock 1959; Farber and McConkie 1979; Ono, Rogers, Ohmi and Ono
1988) o Rogers and Graham (1979), ZHMH(1988) I FHM D EB Atk 218, &
BINESNEEARTIERCAZ LB TuS, ULOWE LY., MHEoRE
EN, TAETCELLBTEFHEHLE2An v Th, BT AR L EEICE
BLBERE2F - TS LBEIrTHA S,

P TN L I, MEROMEMAF IV MENBRFSCESEIAS L
SRE (SDIH) MRUINL2AS ., COMEBROEEZOFERLVIZL > T b &l
HONARFSHERT s LeEL RS, M3-12, AERICL>THEU S LB
MSMENRTILAENASSOBEBEE2ETRL A, Virsu, Nyman and
Lehtio (1874), Parker (1981,1983)k, ¥ 5 /v —~F 1 v SO Rz D%
HREBHIEMT 228 ELTWE, “0BHLL., COL>AMNEOH ¥
rBRTIFERLYVETAEZICL 2 TCHHATELDO TR AEVES S h,

FEBRTE, tTHEBOREECLIINEHRIS~OER > T, &
BRCHEANS, Rio, AIEMAF SEMBENRTSILOBBECO VTR 5,
BBIEOREREFRm0 & LaBa, cho0MBOMICFRCE~L LS

#
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& 3
RIMEE EMEHARZS(S"), MEMBRITFEW),
#HA(0) DREE

RIGIBRERYI>O0, b5 HHE2HEOHRO L >0, KM L > TR
LABEAROLAIDN, Evd T L2 EBRMICHNS,

Al

3.2 EBR3 (2¥oHIz)

CORBRTE., NRHBPOREXELNENKS SRCNENET ¥ 0B
TN, AEORLAMPE LT, RIbBEMANB-EnsRE+H-H>—
CPORBI -t Ao, ELT, AEORLIMBOMBEHNAIT S &, < 7
yf&ﬂ;Uﬁ%%ﬁM%Ltoit%ﬁﬂuﬂ?ém%%ﬁﬁéwmg%m

HIENRESEOBBRICPOTHERT B,

3.2.1 EBF

<EEa>
(Rl . EBRERE)
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flEiz~4smarva—42— (Mac I1) ik Y. CRT® = & — (480X 640
Fol) FCRRShA, T1 27V {0BRE®HIZInTcd Y, HHIT10. 0X
13. 2degTdHh » 72,

FBORRIE, H3-2(a)icimT ki, AMCESHT 5 FTFkom AR
ThH. EFHME. LTRU T304, AMFLERNINDS, FTFTuFh
DOFI, FRIFWMESLY S D) —FRLEREERE A, FR B EOK
gsmzlm%ﬁﬁu‘mﬁﬂﬁmzmme?vf(oow%)ﬁkgéﬂﬁ

ThHdH, TODELEF, ThTZThOHNPOEWAE 2 — ik, BItR—-—DKAS X
Row

Top

Bottom

1 M3—2

(a) EEE3DH#X
2 (b) REA3DIEEHBER
3 (c) RER 4 DnligD— 5
4 (t#:Eg), 57
5
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ThH 5, ZTRBINOLALVESHATRO P LO B 28deg. E T o il & 5
DHLOMIE L4 23degTH 5, HHB OEE (Vo) 2. 8deg/secT—F T
Y, FAMFIBMOEE (V) &, 2.8,7.0,13.9,26. 3deg/secd \Fh 0 Th
B0 TOHOMEEIZ, F 1AL 40171~ (15nsec) (CHE R BE+ 5 .
ARV =Y EDF s PHTRTE, ZAZFR25,10,20Ch %, EBRTHW A
M EHFIEHSE (W(F2FHBEIX2ET)) Tdb 5,
AT HROEEE., £hEh22.5, 0.07T cd/n2Th s, tHAEBT — =
HEH O, HREOEHTIE., bBENy FLRA ML TBRBOBSHF 4 =

TLADHFROFILEL( A I SCEHESA T 5,

(ZBFIR)

RISIGEOER T, HREIHBIREF 2 P AMOMBENA S s 2 EBE
HBMICL U= F o435, $FRI2CRTHHABBEERTIA L, &
THERO AP0 WMERSA S, HEIX22.5cd/0Th 5, “hiZEBRE
BRBOBBICL > TRESEHFLTLE D& ADTHS, = DKRK
IO EHERTAERSA S, - CHBREY., LToM#vomAR
DARFIDECEIEE 2T 5, BRI EAXAKFT0” .7 FTHhAFH” 7 F
TELE OIEOWFThAH»TH D, TOEEICL>2T, KICERI A 3
FBMORKE SH30.04degr 7 v Y TOoFT 2, 1F 5474k, L TOMABE
DRKFESPPLNCRLZIENDBEIY., HREOIEENR” F (T) Bk Fuw
s T (B AKEFCT CEMLARATCET TS, " LTFTAZELLT 0
CEDHELED, LEMBOEIOFHEIELIL 54 TABETHEED S 2,
ZLTHRbEC, 7 £ (F) BRI W7 &7 F (F) AF” BERKICKT
SHBHNHODBHNRI SOTFHELNENAY SO% L v E (PSE: point
of subjective equality) & L £,

EWBRE LRI I 4T (4 (FRFHBGEE) X2 (F2F LB - FE) X
2 (LHRI - THREY) x2 (BvEL) ) 2WE., BRBE o4, HER.

i
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HEZHBEIEThZThER Sy a v Cffof, HBOBRIEIRS v £ 2Td
U.MBREBEROLy Yy s VOIEBRIHBREB NS v 2% & o1,

RTIBEOEBR TR, SREFIXRISOEBLAFOMNM+BE L, LT
DHEHINDO, RITIOBOCRZIEET 5, B, ” FENEG” 7 FTEAEL
TTRITIVHESAAL T O THS, TOERE. NWARHNEOYE Y
REEEHWIZ—F (HA2 12deg) ITL Tiolo BWHREIL. 641 5 4T 1
(4 (72 P RIBERE) X2 (F2 b B - FTB) X8 (BUKL) ) 2R,
EREBEABCLATAT ok, tOKBE, K3 SEEOERLIRAL 5 ¢
v¥aryTitbhi, MBOBRERS v ZFaTthy, HB. BBELAEOIEE
BHEBREHM TNy rE2 L ok,

(BB &)
BADBENEEBRE L LCERIESMLA, EFTHAHKLUN T EROBY
EHIG VT 4 - T HEBRETH B,

<EEb>

(R, KBEE)

Pl 2 rEE, NEOBR, EEXERatAKchs, BRs030Eo
EEDOHAEDLETH S, KBRDTHCANKEE ., S5 c2sl (14 (EE
DA EbE  (LEABOEE (Ve, deg/sec) : 7 2+ H ¥ O HE (V. deg/sec
)) = (0 : 0, 2.8, 84, 13.9, 26.3), (2.8 : 2.8, 8.4, 13.9, 26.3),
(8.4 : 8.4, 13.9, 26.3), (13.9 : 13.9, 26.3)) X2 (¥ = b LB - FTE) }

Thd, EFOHAE, FavF 1 varvdEFR¥ES thH 5,

(EBRFIR)
TOERBRTH, BREIRABREKECLIAKRI S~y Fr I afiot, ¥ ER

#
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a LFEHRICHBMPIDBERIA S, 2L C0.8BOAB~2 0%, LEHE
HORERSA S, S CHRELAELISE G, ” E0NEECAS L | 7 F
PREFC” (7 FTHEFCKFC” |7 THRAEW” ONETH 2, -~ 0OEE
LT, REETRSAhSHBEHBEOKRE S8, 0. 04degd % 1 130. 12deg R 7
v 7T, BT 5, HBER., ETRONAROHENA S X 0B AR/
>R RTHRTORE 2 T2, 20Ld” LibFhricksn” " Totb
THIZKE h””tTiot<%waﬁ§®§ﬁﬁﬂ%@&6°:nu;
2 T0. 02degBfI ¢, K¥F D% L wvwiE (PSE) &k» i,
REBETXTHBHR T o4, GFHI2F5 4T 4 (28 (REOCHALEGDE)
X4 (BBUVEL) ) OEB%E, 2~3 vy a ichFTffot. -HHOD

ERIEERS v ¥ 2Tdh 3,

(B EE) '
SADHEE (KT MU HK) AEBRICSMUA, KTEHKEERa b T o7/, %

RKTENUREBR VEN 2 LW I I —T HBBRETH 5,

3.2.2 EBRER

<Eka>
ETOHBEOHRL, RBOFEIITH 22D T, BADF — 2 & FEHL 12,
MR, BEROZAFAhOEHICEIT S, K¥&s~v T 7OERERI-3(a),
NI ZhZhRT, BOLEY YR r3 72 A LLBROBS,. ANA
YELVETFRALAMATEROSEOMETHS, M F R P HIBROEE T
5o MtEE., ETHRONAFEOMEMNAF SBEL (ko AE (PSE) 0, H
BRMODENLEARESOT 2 MBOMBH LA ST sHTH S,

RBREBISDITH D, CORKBRLIYLOD I ERELTHE, F—Ii2, F R |

L]
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FBEDBEENRKREF A mBEPE>T, HEMBCH T 2HMNAE»TOKRE &

DIhNE b, chiZ /5 70X -
LUEERLE O,
TS5 78BS,

HROBHE DK HR O

BN LBOBBETRCOERTHB AT L, = hit
VYRNDELRDIZT - ADOLETOThICHIET 2, = D%

Ry, AMROFELIVHEBOSRKE v, $ALAALSOEMTHEREENOF

“‘5f‘¥)ﬁb;h—f\:o

Relative Size

Relative Size

1.05

1.00

0.95

0.90

0.85

1.05

1.00

0.95

0.90

0.85

(a) Binocular

Ll

| ——

% TestTop
Test Bottom

1 1 i 2 | 1 ! 1 1

N
N

=1

©

l

5 10 15 20

25

30

Test Velocity (deg/sec)

(b) Monocular

[

r—-zé —

R

\l

—*— TestTop
—8—  Test Bottom

] 1 1 1 1 1 1 1 1

\r

f K3—3
REE3aDAEL
IEEDIER

(a) MR
(b) BHIRZEH

0

5 10 15 20

25
Test Velocity (deg/sec)

30
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#Z3-1(a), (TR, BRBHCSTHIATIOREORKELr L EFhRT,
o, K3-4(a), (b)Z, ZOF— 2% 75 7L A bDETT, hIL6AD
HREOSHDETH S, tORETHE, BRarFi1varvicknT, iz~

SHBYUVDOIRE (7 EEMEW" ” THAEW” ” BFIRBROENA L") O
HEERLA, CORFTIEEOH T, EEXFECEIED & ME S hH5%E
%" correct” , HMENBOEREEVWE LABE%L” vrong” L EHF 3, - h
{XBraunstein and Andersen (1981)®B?%f‘ﬁﬁb\ BPhAEEETH 5,

MR, BROZHEE b, FTEAEEFOBHEG . BFFI0Z L HE S
M LW REDEERKF v, ZLTLTHROEENRALS BT D®
WAHIRSADBENR KIS LS, LA L correct’" BRI LF L E AL,
EHZELT” TREAEL” LIS IEEQOHENT L, AL OWRE .
TETHORFTIEIFHEELTHLN, FREELCEAG] E#E LA, UE
DL LFERE, BEOWH (Gibson, Gibson, Smith and Flock 1859;

Farber and McConkie 1979; Ono, Rogers. Ohmi and Ono 1988) & FFEH /2 v,

(a) Binocular
Velocity (deg/sec) Top

Bottom .
Response(%) "Top Near"
N=48 "Bottom Near" 25. OI 70.8 .
“No-Depth" 68.8 22.9 16.7
(b) Monocular
Velocity(deg/sec) Top 2.8 2.8 2.8 2.8
Bottom 2.8 7.0 13.9 26.3
Response(%) "Top Near" 12.5 25.0 354 33.3]
N=48 "Bottom Near"  35.4[ 60.4 45.8 50500 .0
"No-Depth" 52.1 2.1 10.4
"Correct” Response
"Wrong" Response
®3—1

REEZaDBITELEDRE
(a) WIERZEM. (b) HRZMH
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(a) Binocular

Top Near
"Bottom Near"

"No-Depth"
Top Near

4 "Bottom Near"
No-Depth

[
|
o
|

- //////,,%///

)

///////// |

(b) Monocular

Velocity (deg/sec
Velocity (deg/sec)
(a) FIERZEM. (b) HIREH

REIaDETELCEDRKR

N //////////

OOOOOOOOOOOO

K3—4

28 7.0 139263 28 28 28
28 28 28 2870 139 26.3
28 7.0 139263 28 28 28
28 28 28 2870 13.926.3

...................

0000000000

(%) @suodsay

Top
Bottom
Top
Bottom

(%) ssuodsey
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<HEBEDb>

EBRDORFE~v T FOWBRE N OMER % K3-5, 612 R+, F3-5C1L K
Wk 7 AL RO EE (Vt) Th 3, K-6TIHMEIT S = fl# & o
MBOMHMNEE (Vt-Vo) &b, K79 7dh, By v Erii7 2+ #EAT
ROBE, TRV Y F LI FR ML LBOBEOERTHY . v o Fr0
BERoZBOGHEHBEOEE (Vo) CXIET 5, MEENE, KB a & @M. PSE
RSB BOYWENAKRISOF2 L HIHOMBERH AT SIIHT 3
Tdh 5,

TOFRLIYV, ERaTROAAHNENRY SOEL, ik GRE=0) %
FLEOHBHBMEECIROAD AR Sh A, A KM BT EE
ELARI-5LY, Mz AN EEL LANI-OF -2 ENLUETEE > T
P20 TAMMBELBAUBOMENKRI SO, BHHALRERRL>TH .
Hx#EENE LT E, B esRrLTw 3,
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1.05
MU
1.00 .\\\ \
[a]
0.95 \k@)\
0.90f \
0.85 | NS TN ST WA N TUNNS SHNN SUNN SRS B
1.05 T
/\ ‘\ Test Top Ve(deg/sec)
—— 0.0
1.00 \\\: —_— 28
o o A 8.4
0.95F \Xﬁ T 1ee
‘ Test Bottom  Vc(deg/sec)
. —o— 0.0
0.90f —o— 28
—s— 84
—o>— 13.9
085 1 2 ] : 1 2 | M 1 1 ] L
1.05
1.00
0.95
0.90F
085 1 1 L 1 L 1 1 1 2 ] 1 1 1
-5 0 5 10 15 20 25 30
Velocity of Test , Vit
(deg/sec)
3“‘5 i
%%%Sb@ﬁ% (?}}Z%‘%%MU, KT, HK)
WX T X PRI OEE (V)



Relative Size

BRI UMLKY & RITS

1.05 MU

1.00

0.951

0.901

0.85
1.05

KT

3 N Test Top Vc(deg/sec)
1.00 — oo

' —=— 28

i —— 84

0.95 ‘ —+— 139

\ Test Bottom  Vc(deg/sec)
-/ 00
0.90 —t— 28
—*— 84
—>— 139
085 1 1 L 1 . 1 : I 1 1 1 I I
1.05
HK
1.00
0.951 \o
0.90
085 2 1 2 lv 1 1 1 ] " I L 1 i

-5 0 5 10 15 20 25 30

Relative Velocity , Vt-Vc
(deg/sec)
6 #

ER 3bDFER (FHEREMU, KT, HK)
7R bRIE & HERH DB EE (Vt-Ve)

B
2o

—
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3.3 KB4 (HENR%H > Al

COXBTHAENAT I LARNAS SOBBRE S CHELIHNS, *
Db BRI REANRERF> L2~ ROMMI % Ay, ECERER (10.5
sec) . HOIREEE (13. 9deg/sec) Db & TEEBRET 275, Zh b
Braunstein and Andersen(l198)/RL 7, FHOBIML TRTF I BMHARE L
THRShSI&HFCFEv, K& & %&h#éwﬁ® BEEEx 3. I
PEAXDIETRLEIRTIB 2 EAH 3£ 2 A, tOFEIC LY., MK
METIFPMENKRES SCE2 EE 2T/ L8 TF 5,

3.3.1 E£EBRFHE

(R, EBRER)

MHEENEE, NBOHEERCERZLOMBBEFIERI AR T 5,
ETHHEF CEHE AP0 REAROAFME MBI OB CTH B, FhFh3
BOLHER»Y, ZEHEGHELECIEETH 3, HEAROFMIL., &5
B EB L LB TRICH,2 > CHRENHE A2 O (HTs:Holizontal Top

Slow) , ZOWCTTE»S FBICIEC®E 725 $® (HBs:Holizontal
Bottom Slow) . MEAMICEB L, 0o HH20vAE»DE (ZhsixXE
L) CHEOREEF> LD (ViVertilal) O3 TH Y, ThEFhiHL
IO H2,3, 55| D32 S 5, K3-2(cHz, —Pl& LT, HTs& B, 550
M ETRT. BHHOLDOE S131.27deg T—FTh 5, &5 oM M H &
D2 54degs ¥ 2 FIBFI O MM, FIAN 5 FDOEL. 70deg, 3F DB A3, 3
9deg, 2HFDHFEIL  6.75degTH %, FAKMBINOEEILTOHECHAA
MThY ., FIDOHMBIFDREEB G528, 5.6, 8.4, 11.2, 13.9 deg/sec,

SF D L1528, 8.4, 13.9 deg/sec, 2ADHEA132.8, 13.9 deg/secTdh Y .

i
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BECHE ZA Eh1:2:3:4:5, 1:3:5, 1:512/ 3, FFds0izAEMBED
FBSONE & EEE, HBREABHECLILF—FThsd, —D0EHEED Dz,
REBHOBHGIEMIF LEMFOEN, HEBOBS I EHHFE (L -
THE) LREOR (G0bE-Ehof) OHASDEIC L ULELD 3,
TS DEC, FROEHEOBH X shiv,

(EBRFIH)

WEBRE S, FMMEEDOMBKED 2 M8 dhom T (HE8 745 E6E7F.
BEH L ETHNOMAE) OXF SO LETLFORT S HE»EES
2o PO ATATIE, FTHEA10.58, BT HB R H5R0.8BE
REND, REKRFSEERAOBEEAERISA S, 2O, % A8
WARZOOEIELATEAEREIrATW3, Ebohr—FOoNAREIERE
DAy bR - E>2TRFEBUAELETHS, chick>o CHEBEL., HHH
HHFOMAROARNKE SO RE TS, KFSESHER K T, K
TINEAEENERSA S, 220, EFHHCHLTCHEsABS =K
THEAED N~ BHEPL TS, HREZ -2 N4 — 2 2 BT 52 &0
JURMENRTIEEL2IEE Y 5,

RBGTXTHBRRCTbhi, SHERE G, G714 5 47 0 (9 (H#
ZH) X16 (BVEL) ) OFEB %22ty Y a L iCH T CiH2A, FIBDER

xS v FaTh s,

(BB E)
GADHE M (KT, MU, TY, HY, ¥S, HS) #%, #ERE L L CEBICEML A2, KTRO

MU EERS T4 ETOHBREFR., EROEBWCELTF 4 -7 Tdh 5,
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3.3.2 FEERMEHR

RIT¥BOEER, UT04207 73 ) ~ 05Uk, 810075 %44
REMLOBHE ("No Depth”) o BTIZA ©— FOMEWIA S B0 FzIER
LS L B ANEShSHE (TCorrect”) THETIE I OFIZEGFIHL
I ES DB ~RIE S h 584 ("Wrong”) Th 5, flaid, FH Y25
T, BEA LB, S FERICHA,> THEL A>T 3 M8 (BTs:K3-2(¢)) =
XUT, BRELS” KE” O LCHARARBEISAhTOs LS5 hME e~
BEE "Correct”" TH Y . ” KH” » o4y UTFTHR>2TwdEn3HEETH hif.,
“Wrong" THh o, HUEFEHE, BT IRII28FOXEDIECE AL, & 2
CWEHESRAREL LB E ("Randon”) TH D, SHOMBOBE . 4B L M
DS BITS2FH > Tohid"Correct” % 7213 "Wrong (2 S8 L 7=,

B3-7.8. I HREFHOKY XIEBEORBEL2RY, TAhFh. HEF (
Vertical), i E B C L E A B« (HTs:Holizontal Top slow) . KE& © FE
HE v (HBs:holizontal Bottom slow) R ICXIET 5, S8 HHF oK
ERT BT, KEHEEICL>CHBOSAA, WMEHhorm AR #®oOEY A
RO0TFORFSITH20, BREOBVHBOBEIIH T 2FEVHEOBOHE ©
b5 (S8 £/8 s;(Perceived Size of fast square)/(Perceived Size of slow
square)) o FAY VA VNOBECVIETILLZEOEVTHY ., £ v 105
BEEINLZHEFEE, —DOKEI6r 5 4 TAHIICZORTEIIEEN S - 72 [0
HThbd, 0777, HEORITIEELLAGHED, K¥ SEE (8 £/
S's) DEOFH e T vy P LAIOTHS, FAEBES ABT L2 020UT
ODRITFIEBECHIET 2F -2 EHETny P Lk ok, /28 £/8 shfst
ML 0L FREN S BB T — 2 AOBEH Ik (5%5KH) % Aidkok (1%
KEE) O % D7z,

BB DR (H3-7) cix, HHIOHNEL L2 >hTRITF O

"Correct’EENHEAAPHREIEZ v, FARWBREOIRTOF — 2 HH1.0

"
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UTThdoely, HoNBITIOEEN Correct”" T BHEICR S 3.
HCHCHBS BB L VEANMChISvEmBELTCH3 28 bn b, ¥
RWBRENETYOM B ., FHINoMAMMYT 5L & bic, k¥ sk s

(a2 T b,

B CHIMEES LB S TRICMA” > TH R S28E (HTs) DR
(B3-8) 12, BLALZDOHRTFIEE N Correct” Tdh 272, %78 £/S sDIE
LA TLOUTCHY, ShiTOERBRL—HL T 5, tARBREC L
2T, FEINOERA LB OR TS /S sOBER/NS S A2 EENES A A,
THEIBBRETYW N CHECC > >k, ORI, FERCHAOARTSEE
TREBBR OG0, F#ETOEB 5 Ic>h TRk SE2HEBELALTH
DIORITEIOENEL, THICI > THENASISOEIHBALAL VS B
R Td 5,

BEBCTER»S FBCHE» » CHENBTHEES (HBs) O#E (K3-9) 1.
o223 BYVRLESALLDOTH oA, WEELT HULHSIE, ¥+ XTO%HE
TS E/SSOENRL LT THo7, ThRELALOBECHINCLEE
THol, TLBHBREBFAICIE, FHTOMLE 2 21220 TS £/S sO 25 ®
Py rEmbRONDS, BT FOLE R, HTsO&BEITH N3 & "Correct” B
W2 TW05b, Shicxt LEBRETY NS, HITIE, S /S sOEMNL. 00k U A ¥
WF— AR RELhS, O ZDODF — 2 HHWICLEZETH 5, %A HET
DOEIMCE bl > TS /S s M sEMA RS h A, “OKF SIEEIT,
BITIEREFSOBMEMBGR (SDIH) 2 L AE, "Wrong" D BT X IEE (%
BT 2bDTH2, HEBEIND2, 57, USO25 D& TiL, = O Vrong [EF

DR S hz,



Relative Size

Vertical Motion

1.1

1.0

0.9

0.8

0.7
1.1

1.0

0.9

0.8

0.7
1.1

1.0

0.9

0.8

0.7

B3 B MIBLEREE & K3

—O— “Correct"

____.____ IlWrongll

—A— "Random"
—+—  “No-Depth"

MU KT
1§** 16** i ‘
‘\0\10 *k - 4**
®
- o g
10 15**
HS HM

13** g** o
B 11**\0/10 *k
8**
TY MS
3 14** 4G+
| 50
+ b k% +\Oh—h—o
for 13T - g
14** -

2 3 5 2 3 5
Number of Number of
Rows Rows

B3—7
B4R

HEEBN R (V)

& HBfT¥

50
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Relative Size

1.1

1.0

0.9

0.8

0.7

1.1

1.0

53 % FBGEREE Ay 5, B
. . —0— 0 t
Horizontal Motion .0~
(TOp SIOW) —&— “Random"
—+——  "No Depth"
MU | | KT
e 1 16 15
o *H *k *k *k
§\\\*\-i?* W 15 1
HS HM
9**
o A '

0.9

0.8

0.7
1.1

1.0

0.9

0.8

0.7

16** 7** 16**
1 6** 1 6** 1 6**

O
-0
TY MS
%o o0
! +\C1> 6** 14 16%* 16**
‘7*
\\\g?“

2 3 5 2 3 5
Number of Number of
Rows Rows

3—8

EE4DIER
BB T LB AE RIS (HTs)



Relative Size

ROE MBEELKY S, BITH

. . ——O— "Correct"
Horizontal Motion — Wrong'
(BOttom SIOW) —&— "“Random"
—+—  "No Depth"
1.1
MU KT
1.0
* & 1 1**
5** 7 + 8**
09 = Ak 12**
Q\N T’/‘:**
1 1** 9** - 8/0
0.8} 11
3
07 ! 1 i 1 i 1
140
1.1 *
HS *6 HM
10— = = +
1 1 * 1‘6*\5**' 10 13
0.9
0.8F-
0.7— ' ' ! . .
1.1
3 TY MS
A ___ald 3 15
— 13 8 16
0.9 13 5
0.8}
0.7 : : ! . . .
2 3 5 2 3 5
Number of Number of
Rows Rows
H3—9
LB 4 DR

BEBTTERDENRGE (HBs)

52
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FRBOMRG, LB TIHLOMEMKS 8, WEGLEELS T R
BECOLEE LRI COB2LERLTVS, JVEREOEESLHEOHNSO K &
S BRIV AMMC/ASCAESA S, COBEBEIC LS AE ST,
FEHICRELTHY ., BWRE., BREFECLIS TR i,

R¥ sElboFHmix, %ﬁfﬁ«ﬁxoa RETCHHTE S, 4. M
RTOEEDECPETIFERAV LAY, HOMNERNFEBHCMESH S,
RS, i CallNRE S &M (BITE) OBBIC LY, SAR—SALE
CXRRBNSCEHBE SRS, L L, IENETSCET I BREOINE L.
LT LL OB Cohroi, EEBRI3 a T, K& SOEEIL, #i
LOMmBrs PHIASFMCELLAR, BESEZ LT L B "Correct”
BE. 3 hbbBEORERECLE LI HNELRT IO TH AL 22, COBE
DRITFIEER, LTORBCLIEER B LBbhi, 4. EHR40,
BEBORMTL., K3 SHEE LOBME FBEA A2, BESIEEE b
LWBHERRO AL, R THB~NA KRS SEBIERS (SDIH) it - - TR
D> T, ThbOHERE, EB1, 2TCE AL EMTL S

L2ALSHOERTIE, IENAXF SAQMENRFICESsSATH3LR
bha7F—23Rohi, B—k, ER4THDhA, BEHCLEREVSR
# (HTs) ORFE (M3-8) Td 5, WHRENRFIYCHETH 52, HKF O
AWM 50 W CHENASSOELIBLCw 3, iz, MIEMKL
FEON, BOMBORESL —H—0MIEBFEEH - TwasD Tk o & %R
LTwd, TITEALAIHUIRTIBOECLZ2b0THS, SEH
CWEARTIRECIRIATORON, ZLOWHBRE I, HTsO 55 O ] #= %t
LT, 232 23300 Mic R SV BEARTFIAMESAS 8L L Cu
S0 MIOPNL, EB 4, MEPH TTEMNBCELE (HBs) O BB ZUN TV, ¥S
DAFR (K3-9) T2, chdbOBHEE. chETECHESA TSN

"
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MR SLHEOBGAIEIRRE A AL, HVHIHALFL /NS ME S
T, L LRABICETIO Correct’" B b oAl B AL Lo
Twdo fibUIZ” ¥rong” ¥ /-1 "Randon” [EEMNHM L T 2, % FF 2% W
BMAENMMERI LIRS SIEE S, "Vrong" WIT B X, SDIHO B %
EEBLTVWS, tOHGLHNENAY SHAMNENRTICESEShTw 3,

BADO0HERTIRLRWES D b,

3.5 ¥&®

CTHhOORBRERLY, (1) BREOCREALAINEOMEBEHN RS S, Thb
DHADODRFSLEITCHRELILDTEACI EARES IS 2 A FIBFAL
FIOFHEE, HICHCHE A BB CHTHMCNS B SA L,
(2) MEMNKRSSOZEMLATIBROMEBR, B bociandroh, B
TFERVES AVFoXHECTE, BORBAEMBC NS CE SR L, =
DEADHIEE, K¥SOBEHEBEBEAE TS, Lrl, IENEFT > OIEE 1k,
BLTLLZORISEE» S PR SADZ DO CH AL 2L, —F. HEBCE
EAREr5 2, BORTIB252 4863, AIENAF SANENRST ¥
RE2RZUTOBLEbhar—a2anidoih,
RMEShI2BETILHNESAAIRSF SOENOFHOT—H 1S BOER T
bRLhAE, Thabb, HANELVWHSOEE SRS HMESAT
CANRALTLIFCEREISA TR Y, ZOEBIXSIHCRT 20T
YV, ERIOHER2LXFHFET30TH%5, LrL—FT, SDINCEHT % &
YLEE., TLRObLAENKS SLAENBETI A HEEGA > Tvw 3 L%
AbhB5b08 RS hE,
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FA4E _HEOMEMHAS S

4.1 EYOKRKFIETLREB2ZOEA

%2‘3%@%%i0\ﬁ%%ﬁ%éaﬁﬁ%%%\%ﬁ%m‘ﬁﬁfﬁ&
lek D7y v Tl Btk (SDIH;S =k0D) TRREFER-AM W EATE XA
o LOALRBRADIS I, AIRMAISLHNENRTEIRECICHEEL S S
CEDLDhIBPEIEHEShA, cOL > nERs el sRoTERE., ” g
MASS” ObvsThieErbhs,

MENKIFSOEER, BRFICEX3 42T 7y avicko TS
ZF LS hTw b (Rapoport 1967; Leibowitz and Harvey 1967,
1969: Epstein 1963; Biersdorf, Ohwaki and Kozil 1963; Komoda and Ono
1974; Ono, Muter and Mitson 1974; Higashiyama, Ishikawa and Tanaka 1990;
Epstein and Broota 1975) o 1Y =2} 527 v avii, HEDEEO LAY &
(objective size, linear size) & R2IF DKk ¥ & (apparent size,
angular size, analytic, phenomenal) (ZXIEF 5 -2 B 3B SN B,
LM AHMTIBELES, TOLIAETRE, " KFE” L0530
BHE—-OFETCERVENIILERTHIOTHA D,

THROKI ST LOIBE, FhiCR LA ELTHOBRNSS 5, — o
ELTDOLDODDFED” EYOKF&E” THY, 5 —2i” Rrtokza” <
H5, TOZHOMEMAISHHAFENCILJ/ERCEIN SA T3 LBbhA
Do FlAW., BEEISRLSHERCT >, BEO®Y A2BELABAC
DVTHERTA LS, BA-1NSRT X512, HEL nod B A 1000 B .
HFRLnOLENDEREICT>Tw3E 42, AZERFRIL0 2degs
I7.7degTd 5, DL IBREEIFAUOEBOZSEILUHEOEBOFE L Y
PRIV ELIEE (H4-1(0) ATE¥s—F, BHORI»FTOKF Sl

]
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DEMPTDODRFILVBNASVEOSIIEE (H4-1(c)) LTETH S S, BIE

BT RPOKRE S DISETHY, BEN " BRLJOKEFS” OIEETH 5,

(@)
10m

(b) B R

18] 16 |3

m m| |

-

_______________ ]
(c)
B4 — 1

T RYPDAKEE” LT BRXOEA”
(a) WIEE9RALR, (b) " RPYOKES" THTIRE
(c) " RADHA" ICHTIRE
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McCready (1985)1x, W LOEBOILN Y TH 5 MM AEA (visual
angle) & R 2 DA (perceived visual angle) WRA 2 DTHY ., X
THORILELTOL S, ik, HoEY R20RA” &, EBRMATE L
(HAVCShTIL" RAOKREFX” BRA—-Db0ThbEEL3, + 2 C¢FPF
XTI, RKES2ESTZOOEEELLT” EHOKF X (objective size) ”
" RAXOMA” (perceived visual angle) B Z i3 5,
BAOWMAYENLEACHEL L bOThhE, BRI ~d RS A
MERNKF SLEHMENEHEOT —FoBBafhiokdihFhiEmdnn, L
LR, McCready (1985) & k. RAxoMARYHNEALIRLS £
. RAODHALEHOKRS SUNTI2HMEREZAFAS 22, AKRCEET
D2, PREFPAENRIILOD>HFERCEE 2T SL Y, 200FhT

BFEA5BEVEVBRSAED, EFOLHIYEFERAELLIDTIEAVCES S h,

Al

4.2 KBS (MRUEZL_HEOKY SHE)

TREST IO R LTALULEORECHT O S Z Lk, BTH TH X
REDCBEOHRCLREESA TS, LAL, Ths0H R HICHE
RRBL T 2Ed ¥, AMOBEZRSA R+ MET 3 A>T 5B
RE, BEL VO LHAOFER»PVLLIALORISOMELOBEAEEY
Ko db @b, thiEA 2192 a0BCICEL3MENAS S
OFRCHEBCTHEHA LMD KE SIEEN, BN AHEL DB L 25
THHD, FCLFLFREI»YVICL>THEUS_HEOHMENAF SO/
RERZBETI LA LOVIELLHHAO—~DTHA9, Ll oo
DHEMNRESAFEET 0, HBHECL>THE AL ARTFICL
2Th, TALDOHEIZECAEUIEFTHE, FEHNAKY SAZBCHTS

Mo, ZTALERELCOSERAMATH20HEN5 283, BEMA

i
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OPEORFSHERED AN =X 0 2E2LS LCcHEETHS S, _HOME
MARFSE, ThZhEBELP BERICL>CH A4Sk E2TOB3Dh, EAH
=P ONMEEZHOEETEL CHIHERLON, LI L bMBETH 5,
FARAORA, EROXFSRUMENER (RTS) 0O=ZF0MEHERFKD
B by T A b

CITHAPRCIHBREZ2ZH L, “HEONENAS S LB BEEE
BICHAE S e B S5, KB, S EABBCRRS AL S
PRHIBORF S, —FOHEMCH S LENROEROARS SEEL T F
YT HB LI VERND, HBROBMBEER4-2CRT,

Comparison Stimulus

Test Stimulus

a4 - “
REREBEE (F 2 bRl & Ehs)
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MENKRI IOHBEER, ” £EPoXKEFs” " RLOWA” OHTH 5,
FLATAMMBELBEHMBIRAEC, I—H1ENCERsh 3, ¥ 2 #30E,
MBEHZEEF CRREEOFER 2 VDAEa s P r—A Shd, ZODOAD., HEIX
RFLARAA—-FTICLVBREhD, UED XY hFRBRICLIY., Z20HMHE

EDBNIZIADLTOrARAENKYIOEENERBBICEHNO A S & # 2 /2,

4.2.1 EBRF

(EBEE)
HELLTEZ2ORB» O3 3ATFLARAa -T2 B (K4-3) , =

AL DRBELEDNN—7 35 -0k oC, EHICEREbLIA T3,

B4 —3

KREBREEN

S; =B, D; ¥LEIR,
AP, FIS—F p—,

P; IRIEHR

HM; N—T7 25—

Channel 1
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EBIRF2E, BREFOVEMCN L CEHARMCBH T2, HMEERE
IABRB S, TOFDIWDBERATNIEHICH 50 LIED T 7¢—F + —APL, AP2
PEBMELYVEH T2, MMORFSE T N~Frv—2RHF 5210y, &
ABIENTED, $LAMBEBTRIF Yy 7 2OMEBBEO LS ORI ELIK
PLLP2LPS, PAOVECEE Sh T, M1 BT HIRIC, Sel2o il #ix 20 < R
%C%%$héoH%%m:h&%ﬁ%tﬁﬁ%®%%~ﬁ®ﬂﬁtLfﬁﬁ
THe TOMBETALFHEFEL, KBL2OMBOMBIL N 22— 5 —
twd7marca—2—liYarin—nsh, TEOEELTDHS = &
BTED, 7AMFBOBEEREIINCH 5,

KEIORE L. BB 2L FABICOLETHY, Tv—F v —API% o
PHEMCLVBH T2 ickufEdohs, TOMBM* HBMMETE,
BRBIMBR cEHE IR S, 2OT N—F v —AP3IE, DCE— 2 —{Z L Y F
MBI DO VFEHDOT N =F % =S ESh T3, WEREIZR AL » Fi2
E2CT, BPREPONBEZ2EAFTCHBORTI S 2T AON S, HEHHKOEH
EHEMERL 1~3.0n OHBACTCZEBHEAY 2.

HEREE 7 2 FIBERAEC ETAMCEA CHE S S, SHHOEE
R0 led/m*Td B, o T, FIMOME LK L, B¥XKIC L 5 EHEBA~
DERNAMBE T TELCL, $LHHBOABMARZ AL X CHICERL A,
BHEEOLDIENEHAELT 2L s b dBBIh Aok, SHICHE
®E@ﬁﬁif<6:t%%Ctbu\W%%m%m$%®54biﬂﬁﬁ%
DEMICRE2 L5, HREOBEBMLER, b IHBRE~y FL &b C &
DEE L %2,

(EBR%ZH)
KERGHMH AR cHET MM &EL., MH2EBEEL. FREZD
FRNYPEOIRAVCEBEE LIS 5,

TALITHBOOLED—~IOE X (Stisize of test stimuli) iX. 20, 28,
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D3 TH Y, HBREFEOHBEELEORICANSAIHBIA—0OKF &
ThdD, ThLORE» > WHBEDOR E COMMBE (Dt:distance of test
stimuli) & In THH0T, £OMMA (0 t:visual angle (8 ) of test
stimuli) & ZhZh  1.15, 1.60, 2.06 degTd %,

HEHEDOO LEO—~TOEKE X (Sc;Size of comparison stimuli) (¥, 4
AL SEaEcdy, BLOB@HIE 7~ 148 m Thd, tAHBRE
L DFERE (Desdistance of comparison stimuli) i, 1.1, 2.0, 3.0 n>3H
E L7,

MREHEOHE, 72 P HH L LBEHNHOMOTMBHEE (Disparity=Vt-Vc:
Vt:vergence angle of test stimuli, Vc:vergence angle of comparison
stimuli) %, +2.0, +1.0, +0.5, 0.0, -0.5, -1.0, -2.0 deg DLHETH %,
TRHBE, TA RSSO L CERBNCEERE (RERE) 0B,
—HEEEEM (ERERE) OBETHS, tL AL ORBOMHEREE
0.0 deg . HEMBMIZINL 72 RIMIAEHEHTH»LLE” WE” ShBE
THHEERLAL, 2O” SHEM” ME2 HBEL Lo HOMHBHEE % &
DT LS, Zo0F 2 M HBONBEEG BT 5, BREAHFOBH S .
MR CEELAL FABHEN 12.0,0.0,-2.0 deg A 530H 2 EBOAT
BEL I,

TAMMBELBHMBIRBICERISA LSS, MBEEOHE. ch o ikH
REPORTCLETUHEATHEL T3, HEHNMOFOLAHBREOROE &
ERUTHY, FRIMUBEZOPLALBIEOTH 4 deg OHHIZk D
LSYECERSh D, TOISALETORBEA AR, BREXN AL OB
CWBETHLE, ZOo0HMOBMEY Y., BRGER Lt TR S HRB L
ERUECT 20 ThS, AMOEGORIZ., BAMICEEVCRENOHRA
KBS RN TESD, MAMOEHEEICREN TS, 20dEHICE
ARFIBOBEGE, BERNCBEERAIEHEBONIER2 L2 RN TE 50,
ETRERALZHBECEITARETS 2, BRAHFOHEGORBOMBREIE L., @

#
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ROBELAL L FSCMBHES 12.0 deg & A5 HBM I HEH#MIcHNL T F
2 FHIBAERIC, 0.0 deg DHAIFETIC -2.0 deg DB BB EHFICThT
w5,

(EBRFIH)
KBRTIE., $FHEBEHEE 0.0 deg @&%&mméoEﬁ®%XPMﬁ%%‘
b\?zwvza&—ﬂ~0)§bf*ﬁ'l§§'éb‘iiz\°wxaayt Y 004mm THhE2OT, ZOH
fre? A FBEE <, HREXT 2 L MEA LB EOBE T cS B aH
MBS LD, ERAOFALFBOMELABHE LA, CORABIERBOEZ + v
YargiliToh, TOBT AL M EHBEHMSRARCRBRSAS, B H
BERSAAMHHDO” EYWOKRKEIS” 2421 R2x08A” (thon 4>
ATy ariiownwTid, BB+ 3) 2HE LT3 L5110, 24 v FHEREEC
Lo THEMBEOEBRORF SEZRET I, 0L SPHES. RSN
BHIR LTy, $4, BREFN LB BOAKF S 2BFELE LT 501, =
ORPOXEHL TS, HEHHBOFEHEBEN T~y F v I8 T hvHE
. BERECHEMBZRE LRI, 23N SLARBECEBEL, AL
THHETIEET S, $AEBEZ., P 51T rHCREEREDERCH 5
MIFIEHOXEE2 R 5,
MEEHoEAsEbex, MBLXETIZE3E (3 (Do BB OER) X3
(St:F A M FIWMOEBEDAKF &) X7 (Disparity: ¥ = b Hi & H 8% 5 o 79
OMBPRE) &, BBREM 274 (3 (D) X3 (St) X3 (HE) ) & 3,
IMLThOEZHCH L ZHBVORFS = F Y 725, BHBRZB L& E&HEC
BOTHBIOBVEL 217> 2, MRIEZE (1(De)X 1(St)X T(Disparity) X
2UEE)) LHIBOEE (1(D)X1(St)X3 (L) X2(UEE)) OAH20EE %
Ity P l, TORTELIMMHAEHEES v FLiCBRSh 3, £/25t O
FKledH3tvy bhleryyarvel, P CERET>52. St OEFRS v 4

LTHH, BWBREBEWEL. Db 4121570 a vORESLDE. 8124

#
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varfiok, FUBREE ~FHOA VAL T I Y a Tl bERNEDb O 2K,

by —Hio®Borh, FADCOMEBERIHBEB TN vy rE L oF,

(4vArF 2 av)

RESRv FUIIA3BCIBBRECELZAZBYDA LRI 27 a ViR UT
DEBYTH B,

T EHOREES" vvF S

TR EAhBEREORSF SEHELT 3, £Lxid, —AOHHEE L5 —HOH
MOMNBICBEHTS&, FHCEARDIEVWIR2AFCETHAHFE T 5, ¥
REERLEE - CERLAOHBOAFIS2MBERAUEICAZAESL S & v
x4 3, |

TRAOEHT =vFr T
(FIBORALETIORFSE2EHELL T3, 2L, Z2o0HHEDOS> bHESH
AR, BAOROAD X iIC, BHOMB 2B VR T LY R 2 FIo £
DM E TS, FAE, ZOo0REEASHEICESE., FALN T L b

TRILKISISTE>TOLEA3EE YL ¥EaeT 5, |

(BB E)

B3 (TVLIKHR) 2#HBEELCHOAL, 2EL0BEYRYOERORE
tHT S5, WHOZREIBENBEX L CER2 T A, L2 FL 475
LY, BHRELEVBFONLARBELZAL TS L (ZH0OMBHEEN
B AEE) 2R DL,

4.2.2 FEBRMEFR

Bla-4,5,6i, BHBET, IKIKOBMEBRCEBEEBEOERE* T FAT T,

i



Comparison Size (mm)
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Mon. Bin. St(mm)
., TR — 20
"Objective
Size" = ¢ 28
—B—®— 135
——— 20
"Visual :
Angle" 28
—{1—0— 36
240
180
120 1
4 —4
RESTwF VY
DR
60 (BEERETY)
0 T T T T T

-3 -2 -1 0 1 2

Disparity (deg)
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80
Mon.
60
40 o g e
_ R o N 1 B
0
o o
0 1 Y T 1 T Y
150
] Mon.
120 Mon. Bin. St(mm)
T " H H _—_._—-._ 20
90 - Objective
| Size" —®—®— 28
—B—@— 135
—_— O 20
"Visual - :
Angle" 28
—{]}—0— 36
240
180
120 1 K4—5
KEIVT9F VY
DIER
S SR W\ (HEREIK)
0 T T T
-3 2 -1 0 1 2

Disparity (deg)



Comparison Size (mm)
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80
Bin. Mon.
Mon. Bin. St(mm)
.. T e— 20
"Objective
Size" B—e— 23
—B—@— 35
—t—o——- 20
"Visual
Angleu {] O— 28
—}—0— 36
240
Bin Mon
180
0 — 4—6
] KEESTwF Y
DiE R
(# B EHK
0 ! o T L T
-3 2 -1 0 1 2

Disparity (deg)
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ERHPT, HEY o RArWB&G. NAY v $r 3 BBAEORECTH 5,
R o2 i BB o EDe = 1.1, 2.0, 3.0 n DERL2JRL TS,
MBROFRTIE, B/ 70MBEHEMB KT 27 2 Mo HREE T
DY, T AOFBFERERE, ~ 1 FAIETERETH S, T A F
Ty F UL IONBMMBOEBOKRF X (S¢) THB, £/ 7h0 R
YUYFRNMET EPOKRKFET vy Fr S, By R B oA w9 F
yf@ﬁ%&%ﬁovwﬁw®k§$®ﬁ$m?zbﬂm®%%@kés(m)
DEHFCHIEL, KEF LD HIEICSt= 36, 28, 20 un OERETH 25, HIB
OHE, ERBHUOOEEDOFELTHY, HEICLIEEE2STL b0, F
M, -5, BROEETE., 772 HBOBEHOTADOEGID £ 3
REIAr220T, BRARNBEOR VWA SHAREOEEOEYTH S, %
LEITS7HOZFOEHIT, ZHD St WEIYHEHAEHOBEICHY T 5,
FLREBESDIER TR, Z2LOBE (FHICHBRLID OFRIZH W TSIz
VELMDKRKEFEILYINSS o,

FTMBR, BREZHFL DL, v o FLORKFSOBVICIVERD /75 748
MEHEIZY 7P LTC0B28hD, FRIMIBOMEHAS S (St) I2koT
HMEMRKFINENRTSI LRl bhrd, ch3YURoOBERTHILLEL LA S,
Rio, MBHZHFOHR L, EEBRELL. 2T0 Dec 4B, REL v R} 5
7Y aryDECLISY, WEREENAFISAYTF A LFENFERCR L 54
LAaR>T, Z2o0BOMEMNK Y 8% L (% (PSEipoint of
subjective equality) (I8} 5, HEHHOPYBMUAF IV I VNI L3
SN ShA, Thik, BAR—ELLSEOREAEMAICN S MES
B2 E2RLTWE, CORBRRARISOEEE» FHSA I HFAETH Y .
WBEOPE (&F. W, #H 1991; Oyana 1874; Oyama and Sato 1967;
Oyama and Iwawaki 1972: Komoda and Ono 1974; Leibowitz, Shiina and

Hennessy 1972; Leibowitz and Moore 1966; Biersdorf. Ohwaki and Kozil

1963) EFEMN MR, F—FERECHESh 2 0H (FMEBHEE0 0deg) 2F L T,

i
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BREIKOMR G, BB AMBE LV LR TH > CTov 285, #HEBETY, Hik.
BEYENLRALEIVD v F U M2 FoT 0 b2 thibhsd, SEBREL
YA 2AFI I avilioC, R HERA2TR LA, —HOHMEH ALY s
DL TVDIILE. ThZPhORKEOSR/NS VI Eh BT 5,
Bl4-72[X4-4,5,6% UDc=2m St=36mmD = ADWBEOER 2k HL T
TRy P LA 7 eRY, LONE” R20WA” TI” €Yok s” <
v?yf®%%?%6o:hlU”Ei@ﬁ@”vv?Vfﬁd\EA®ﬁﬁ
EOXFFOBROMBMBARLADIIHL, ” EHOKRKIS” = F > /T2l
AZERRFOCILERHELTH D, TOEBEEBOD.StOLKBETLRETH »
o

HIRZG T, HRETVHKOBECE 4R 57y a v 2L 5881
VRGN 22 FAWSOBPE. ” EYOKREFS” R Bro8a"
Ty FUE, LAY ENABRACESOAELDTh o, —HBBREIKO
BEE., 2TOBAROT" KBOAF S” =50 JORBER" B2 00
B =2 Fr FORBBRIVPNISCETHY, ¥ bYWHEMAERLU b B

INS D,



Comparison Size (mm)

FA4E “HEOHEMNKI X
150
. —i— HK
120- — K

"Visual Angle"
O T 1 M ¥ 1 1 I
150
1 —®— HK
] —e— K
120 _ TY
90 1
60
30 7
1 "Objective Size"
0 Y T T T T T T T T
-3 -2 -1 0 1 2 3
Disparity (deg)
4 —7

" RADHRA" LT RYMOKEE” ToFULICEITE

BAZ (Dc=2. Om, St=36mm)
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4.2.3 EH

(R0 f)

KBHERLIV, " RXOEA” ~vFr 73, BRENTEELCHY . ¥
BRERTLRFOEMEZRT I &b ok, 22T F, OB LOBEMIC
DWTERT 3,

KR TR =ZHOLBANBH O (dc) 2 HAR, ZOBOIC L o T Fl B M
OHMBRRENFUCHIENMNABERAOAY SHNELS, - TR2OEAC
BF3DcoMWeM s, M4-8ix, HBOBEORLZOEAOEE (K4-4.5
6) BV TRy b LADDOTHS, B/ VIR EREOKRECH Y, Hii
Kd4-4, 5. 6DMMBD 75 7 L RAIBICHBEECH 2N, HMIEHTH 5, &
ROBFRIHLBEHHEOKAF S (Sc) %D ISUCHEL A YEBLE/C LY
RENTOD, BT 5701, FAFHBMOKE & (St) LDz ELAAEFD
F—=207my b LTHY, ZFOERIZHOSUCHIET 2 YENEATH
5,

EANOPBREOHRL D, ANEFOF -2 R =ZFK T oL Fo>T 03, Zhix,
St — 7 i, DCORLABFETHLHEN L —HLTWB D EERLTH
50 DI ELY, DRI ELDIOERCHCADCOEEPN TIL., KXt H g
BOEICHEbLL Y, MWRAHoOBBEZECL>T, HNHARLOBEANRE -
TwWaEEZLR B,



Comparison Visual Angle (deg)

4T —HEOMEMKE S

"Visual Angle" Matching

o

-3 -2 -1 0 1 2 3

Disparity (deg)

Dc(m)
1.

—
M

0

> B> B W

1 O
O o o

S H
om A
S\l |
NS
W
IES B

i

St(mm)
20
28
36



FAE “HEORMEMAFS 72

Bla-9i2, R e 72 PN 2 HEHNROBAOH L LT m v L
bDERT, B0 7R, FHREBROKRETH B, MBS 5 7
DEEEAZITDOSS 7Lk, MBHETHS., B NL L EHBREDE
THY, YO HAAODEBEOESUCIHIELTEY, K¥vbonslEIZSt=36, 28,
20 mOHERTH D, H#HIE. DcORLB D2 T LHTHY ., HBOPBEIE
12IEE ., HIBEOHERIEEOFEH TH S,  ABEBIELSDE TR,

Shok U TR0 B4 0 A IR 320, 0deg M3 % 0 S B H O
MEBO TV LRWEITH D, HERETY,HKOBH G2, MEBHE0 0degd
BECHRAOHENAZIEL SR> Tws, ~HFIKOBESIHBLERT HiCH
BLTwE2, BEREAAKETD 5, [KLHKOBERICE, StOANF W KHFEER
HORSMKRFLELSEMAELROASZ, LALEThXSS 70K ICHE
BrzRELTR VALY, —HEROBETIE, HBRFIVIKEYENAE/ Y
IOy FU T efToTC03 LA HMBRShD, :AHBREIKORKR L2214
CTHEFATHIN, COBHBRECHBOBS bRABOERAMNS Y, BB O
ERIMWEFORE? 0degD R EFVHEERL TS, T4, StOEYN=
ADBEBRECECTETRSAZN, MBROBELRAE, HECTHA L,

CThALOKEIV, NEBMORZOBANELVEE., thoOoWBEN AL
AOBBREIUTO LS C—BILATETD 3,

8c/0t=f(0d )ta (4-1)
S TO LB OoOMBENEA, 0t FRAIHEOYWENEA., Sk HIK

HMOMMBBZE, 277, ABHHIOBREINIVCFRIADISEFHOLDOTH
D, allBREIKCR > A, MHOAXYFSHELL2HEFTH 3,



Visual Angle Ratio
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"Visual Angle" Matching
1.4

Bin. Mon.

Mon. Bin. St(mm)
0 © 20
—{F—0— 28
—{1—0— 36

_ 94 —9
, $§§ £ BZORA" BO
0.8- B 0 i

HK

06 ' i T 1 T T T T ¥ T T I
-3 2 -1 0 1 2

Disparity (deg) :
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FEBROMER RAOBEA” oy, MBREZEL2THE LT, A—%EBE
NETHEBREBCEFECREL CRE>TVELERLTV3, EHET”
ErToHA” LRHRLTOWIREVPBEOHR CEBEALF I FE2 SA T
S0, SHOBEREZHFED., RXOBA~y Fr /S BMNAEALE LT3
Tl olan o T b e BE TS L, COBEN” BA” CHTIRET
HHEEFLTWDLEDILS, ¥4bbrORELRERT 3 A 0I21L0
U"E@H@ﬁﬁ”itﬁ”ﬁﬁm%?é@%”&bot%®ﬁﬁﬁa®fm

Is Wi,

(KEPOKE X)

R EPORFE” ~vF oS>0 TEET 5, [M4-10, 11,124, 8
BTV IKGHKO M &MH, ” EYOKRE &” BEOHE (H4-4.5.6) 29 T =
vIPLAbDEETAhEZARY, Jhiz, H4-82RKiC, K4i-4.5. 608 HOMH
EDCIEUTHAIZRELALIDTH S, TAFAhORBPOEZHK D 3 ik,
ErBIREF 2P RIBOKRKE S (St) »%, 20,28, 36mnDERTH 2, §7 57
OMEIX T h I CELRRICHBHETHI Y, v Fr 0BV I HEHE O E%
(De) 2B T 3,

ThoDIT 79789, BLOBET, Dk 2 TREIERLRL TS 2
ERERIA S, flz i, BRETYOR /57T, De=l. n0EE (WY ~ #
) EDe=2, 3nD KR L EART, WENEFEOH ST LU AFVEEZRL, B
BHOBER/NS S ho2Twd, /A0 L5 kEME. $EBREIXDOSt=20,
28un D B & KD St=20, 3bunDHRENEDHBETER LA S, Zhix” Rio
RA” = v FY TORBRLEIWOEHMCRLRS, ThbbEYPOKRF SIZXT 3
HMEGHBREZEOA OB Tl A ENAALAEBEOBICEEIh 2 L 2RL

T b,



Comparison Visual Angle (deg)

| WA CHEONRMAFS 75
"Objective Size" Matching

3
St=20mm I_)_/

Dc(m)
—* 11
—&— 20

—f&— 3.0

BM4—10

T EZMORETE”
JyFUTD
Delc L B2
(FHERHETY)

-3 -2

Disparity (deg)



Comparison Visual Angle (deg)

B4E

"Objectivé Size" Matching

St=20mm

-3 -2 -1 0 1 2 3

Disparity (deg)

“HEEOHENKE &

IK

Dc(m)

—— 11

—a— 20
—a— 30
Bl4—11

T BYOASE”
TyFOTD
Delc &k Bc&
(BHERH 1K)

76



Comparison Visual Angle (deg)

-

"Objective Size" Matching

1.7

1.0

St=20mm

-2

-1 0 1 2

Disparity (deg)

“HEOMENKRYSs 77

HK

Dc(m)
—% 11
—8— 20

—8— 3.0
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LEORR, THabLHBHRENTEDOE S EDA/NE WIE ESceh Kk & v Fi
V. BOFHEED/NS DV IEEScA/NS v E LS HAE, BT oL 38T
DLENTES, DH—FOMBHERL ThINIET2EBOYMBENERO
EReToXcksh s,

& = Vt-Ve = 2{tan~*(i/2Dt)-tan~1(i/2Dc)}

= i(Dc-Dt)/DcDt (4-2)

EHPTEFD, ARLIRZSONGEHOMBEE, Vi.Velx Zh Fh 7 = b
BB, LB COHEEA, Dt,Dcx+hFPh 72 FlE. HEHNE O
PIBEEERE, (XHRMoOERTH 5,
FLAIALOHBCHIL - SONERELEBCRAURESTHEHBE, £a5
DR SR A O '

8c/0t = tan"*(S/Dc)/tan"*(S/Dt)
= Dt/Dc
(4-2) ik vy

= i/(itDcd ) (4-3)

Elode TITINEDHEThbLTALINHEMARBEHB IVEICH 55
BIE, 0c/0tDARFVIBENSSCAY, 0XAOBLFOF TNk ¥
WIEE /0t RKEFEL B,

M EOMBHRECIIHNENRT SN, BHEROF N2 VIC L > THIE
éhé:&&ﬁ%@W%KiOf@ﬁthfhé(%Hmhmduwwmn
1963: 0’ Leary and Wallach 1980; Wallach, Gillam and Cardillo 1879;:
Foley 1980) . M UM ZEBE Th I iF. MMFEEIALF VITE., QIEHBRTSE
BHEMT 5. BYPORFSCHTSHEBEOLE, HENRTFIOLL 2

i
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5PDTHY., FDLD f&%@é@f&%ﬁ%(:ﬂml,’cy\ét%ié NP G 2:%
BTROhA, EVWORF I v F Uy S RIEFSTDCOPLABEAIETS 3,

(KEFSIEEDLDOFEN,HY)

FERTELNMAKISEECR VWS 220F R 2 YRNBEE LT3 8D
N5, Exohdb03, HBOEBEORS s (HA) , AREE. H&. H
%‘T%éo%%%me?v1xn—fé%httb:huﬂ®%ﬁmU®
E#HalhvwiErsh 3,

Bl4-8icamd &5z, ” RAOEA” KEOYEBGABAL S O F hid fil &
MoOMBRHEERCH L CSTERCEMLL, MBREZEA/DS CEBE B O E
FNREL, BERNKRFA LD L LESDEARD, cOZELD” R2OEH
TIRECH L CHBETBHELBEO T HOF AU RABEEL T B EE LS
hod, BRMBHEEC L > CRITIBAFESAZ201E, HENL FHEFCTT
HHIENHSA TS (0gle 1952; Richards 1971) , —ORR Hix., &=
BROR2ZAOBRALEOBRIOENT 2 HCECEEDLI S, T A0S CH
LTHENBOBEROEEN R bh ko o BlHC L 3T 5 1m0 &
Exonhs,

"TRYOKRF ST oHMEIR, LBl AMBETERESRE, B8, B, 2L T
AL Lo TALHSAARMENRGINEE LTS 2R RBESH S,
SHABECBNAL LI, EPORF SORENHBEEERAT CEBRES T,
AP LEREZEELLrOL > EMLATErbELZOAS, L LER
EHMOZEC KIS ERNABERILC T2 Lv, BREFIXRCITVE., HEE LT
RYDOKE SORECEL MMM AARFSOBELRRTH B, TALLE
FIMORE SEZZDLBTIBAELLTCLEN” EHPOKRFS” = F o
THRHMLO, LV BDTHS, TDIHCEYOAF S, ELOFERMY
L2 TRE>TCHY TOBBIWBRECL>TIRADIAEENS S, £ h
B3 hbb” EYORE &” U TI2MEN, ” MENETE” ¢ bEELT
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JUVBRTRE>THEY, BBRICL> T3 FD0 7T v e 203 8{b 2588 b
HOHILETRET D, $AKFSEBEELETCORMA IR LS5 2y avic o
TERLDE VI BEDOHIE (Epstein and Broota 1875) Ad s, SEHOE
BRTOIRBKOEMABES i, FERTIBICHBER 2R T >Aan, &
WBRELD EHOKEFEI" 2o F v 73” BLAOEA” ~v Fo 7 xyEHN
EERLL, SOZEL” BYORF &7 CHT3MNESEHOBER Tk £ > T
BYU, BRCOEAOBELR VI L0 I ZBr e ETILE bR S,

4.3 L&

MBORBHLECLS vy Fr FEEMAV I Eitsy, " RrzoEA" &
TEPORE ST XML IHMEE ST SN T A, T RADOEAT 3,
MEBOBEICEYHNLHEALIRA>Tuid, BROBEIEACHIEL
T, FAXTOREFIHBREM cRBOEMmM2RL., HBHEE0 5 0B
ElLTRBTE A, " RAOHEA” L. HENAE A LS THEHRBE
ERVBBOEN»UPBEELTuRLEEL AL, — K EHOKEF S I
BWAZRKEIL, ZROFER2Y, T LCHENBRTICIAEE 2SI T

HITENIRK I,
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BO5E _—HEOMEMKS Bag 4 IR o R
5.1 Ui
BABEDORBRIZ LU, WEOKSFICHTI2HHEN, " R2x0BA” &7 &£

%®k%é”K%%?%tomeﬁarlemwﬁmmﬁ%kﬁimﬁ%
i, MBHRERBC L C—BHCRBCcx s8R shbt. —HEHO
RE¥SCHLTR, OREZL/RULETH > Th ., HEM oKL EREC
TREMHERFIBOAAZ, 2hix, ” EPoRI s” v (RT¥) oK
L2 2ZUTCHBE I EERBELTL S,

Holway and Boring (194D)DPIRLUR. BT IOFRLUNRNBEEICL DD
COhTREISOMBELERICAS, ThbbAFIOEEELET LS bh
Twd, TOFLILHESI &L, WEROPTI2OHBOAF S hAELED
ERAECNL, MENEEO ) 7Ly 2 5 B00HBOERNY 2 5
AH5Z LT, EPOKFEI” LY RA208A” &, oKy SOEEHEC
o THRICERT SR THRSRS, L L, EBxORTEFELL U,
THEORMEMNAFSETALTACRESTERE 2ARALATRERBEECRKRL, oh
EH TR D,

ZITEHEERTE, FA4ECHOLHBHEOFE N, VICMA., AN O H#
L3 FERMVEavrae— L, TACHT S _HEOMENKY SOLL
NS, LT EPOKRF ST L7 R20EA” AchAs0FERADICL
PTEDIIREHREL>TVILINFLIARNS, EEDA TR LIIC, K
SOFEN®, [RFFOFLH»VOR] v —D0FHICLTHRE-TSH

EBRSTOMSAL T OORHEMNAF SEBI-—DoMERLHoER T
%ifhé%%mTfmh®m\%6bmﬁm6%ﬁﬁmiof&iofhé

FoKOMEELDN, VI BRMICER SIS ERET > $AERT

#
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T, RIEMERE (BT %) oBEIWMY. " EPokFx” . " Br10HEA
P EOEBRICIOVWTYERS B,

5.2 KB 6 (BRI fm)

I%%m\%%S&ﬁﬁm\FZLMﬁém@Mﬁ®ﬁ%$%”%%®k%
T LT RAOWA” oHMBOHM KR T~y F U SY 5, EBRESELEMRS
D, MBOMBOEHEAMALETH S, F2 L HIMELEHNHELUAEKR
TR xvkErs, BEREMES CEBEISATH S full-cue D&H T,
BROCIEORAIMB LR T2, O ARERICIY, _HEORNENK
FIoxT s, MRRELAIHBOFLPVEAFThOFEH A~ - & n

TF b, !

5.2.1 Bk

(R, REBRERE)
FTAMBEHBAHOETEBECELIEOER CHOALOLAKTS 3,
ZThiCMma<, Tho OM#EZMVEC LY CHAUOH#ASERSh 5, H5-
P@UIRT L340, #BREFLLBRNBOM (HBREN S 0. 4~3. 0uDHH) =
36X 3enDFHRNHRESh, ORI ICHKELED (HE3cd/n, x=0. 72, Y=0. 28)
IAGEHBAERR (MAE1190cd/n® x70.53,Y=0.41) {2 X 2 ANHERER S
B, REEHONERRHOL VR —KATThs, HRER (K5-1(a).5)
., HBREDL S 5. bcndLE, S 2l T. HOLBEHOMRRIZASEL T
Who RELEDIZ, HOEARVCEKEBEEAFhIZ, ST DA, 43 T81E

BEIA TS, Ho-1MMICRT L5, —FPho=F0OLENL. E&E T

i
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RE2 55 2enDEENH 13endMFE T, $AKBE TR, DB L 20ES
REVI3enD I TCHEA TV S, ZLTHBRELS 18 5cnd S — %8
DIARHY . 25 26enfilE T286. 5end B THIINL A T B (5-1
(¢)) o

(@)
Dc(3.125m)

...........................

Comparison
Stimulus

®) |
P }
LED 13cm
\'
13cm
g 5.2cm
RFERTY
cm ¢m
52cm
©)
. =
® o o o o o
SEIEIEIEEE
ISR
9 8 7 6 5 4
Comparison LED-rowNo.
Stimulus
B5—1
EEX
(a) 24FK

(b) BORSETR, S; AEEER, LED: FHREBLED "
(c) A% samE=
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Bl o&BEIMNETH 5, F—i1” Full-cueaz v F 12 a>v” Th 3,
TDOLIEONMIE, APOHRBHREEERCFEKEDSIE S X T O 5 & LED
WREITLT WD, BT ILEDa v F 4 v av” T, EGEO%5 . 554D LED
DHEBFITL TS, B, BRE» S FOEHIFTOLEDO AN EHIT L T o
Do ZTHITTALED2 Y F 1 v a v LT A B, , BEE T R b R E B
UH MR 20" No-cue 20F 1 av” Th s,
?%%wﬁ&m%wmuﬁ%mﬁﬁsn%o:h&@ﬂﬁ@ﬁﬁm% 0.1
cd/m*ThH B, TAFEHREOHBMEBR, b BREA~Ay FLr 2 ik oCH

ﬁ{,f:o

(EB&H. FIH)

BREIIANTHBHRCIT 22, F2LH#EO—TOE S (St) 236an (B A
2. 1deg) . KEEOHHE (Dt) Elhe LBABMOKF & (Sc) 3 Ton~148un (§
0. 1~2.7 deg) OHEH TR E TH Y, Wk (Dc) X3 125 THh 2, = hix B
ARBONITIB OLEDY & LEDFIO M & R UBES (26cn) AUBAANE T
BH, TALNMB LR BOMOMBHEZE (Disparity) &-1.0, -0.5,0.0,
t0. 60, +1. 15, +2.34, +3.48 deg OTHTH Y, BEHF O MR M O HE % 64un
Ll FicthZhoffixes, 5.5, 3.125 2.07,1.58, 1.04, 0. 78um PEEE
XIS 5. MmMEROE LI M, BEOHEL 2.4, 65 OLEDDIE
MECEhEZhXMIEL T3,

P&, 288 (7 (Disparity) X4 (BAHHM) ) 3, ThFho%k
L, ” RAOWA” " EHWORKIS” OZBYDA YR} 5 27y 8
THREBReT oA, WEBHEELEHIMTH 5, 56i5% (7 (Disparity) X
4 (BB X2 UEE) ) levvyar b li0OT, BHEBEL8L v v 3
YORBRET 2, By v a VHTORBOEBRIEE S v £ Thd, K
BEE, —HDAVYRAFNS Iy a il ERNEDbDo ALK, 5 —Fick-

2o 37042770 a VOIRZBIEBREB NS v 2% L o7,
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KBOFE., 121357y ar, BEOHELEIERS LRAKETH 3.

(B8 &)

FHte4® (IGUS HLHK) AWBRE L LTCERCEMLA, 28, A¥EEOY
ETHY, LEYEFOLBOBRYET 5, ISHKBENBEEx L CERBR 2
ﬁctoit%&%%uﬁﬁ@jwﬁﬁﬁiﬁwaéomu%m\%%@B
Mz r A —TRERETDH 3,

5.2.2 KBRERRUER

B45-2, 312, HEBREUS, IKRUHLHKOBE R 2 Zh FhiR+, M5 =+ |
BMEHBEMNBOBMOMBRHEZE, MM hE#oAkY SR+, F— 28132
DPOFBORMENKE SV E LA o BRSO ERNBOKRE S TH Y, 8
(ST RLIBENRDD) OISBEOFHTH S, K75 7HDERL » F Al
TEYOREFEST vy Fr S By rErir” RAOHEAT v v F L SOER
THH, vyF VORI BALMBAOEZHECHIET 5, HEBEUSO” EHPO K ¥
E" o Fr /i, I—4%HohoFr — 2L k3 RAEDEENEABA
MidT, FhbBjlic—F32C7my L, ERPOER I A E
Acdy, MiME, MBEEE» 0 HEShIERLIYENLEALSHE S
5. BAENAEYNORS S, T hbbRFIOEEENATLTHIHBEOME
Yo

TOMRLY, MRAECH - CZHEOKRY SHERMEEEHO FHICEL
TOHILELHNERShA, ZLCLAFThOHNENRTI SORER L, B hiCEH
WIZRL S, TALOMMEERSOBRLAKCHL, 42”7 EHPOKEF
T OB TEEREMSIZE BN AEEEOBEER LAWK L, HEBRENS

HEWE R {E % P (under constancy). I1KiE B {E# ¥ (over constancy)Th - 7=,
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160
120
80
40
SI
S —a—  No-cue
0 : : : : — —¢— LED-4rows
—¢— Full-cue
200 !
IK 0
’ —8—  No-cue
—— LED-4rows
160 —&— | ED-Srows
—9%—  Full-cue
A 0
120 B
80
40 S
0 T T T T T
-2 -1 0 1 2 3 4
Disparity(deg)
5—2
BARIBOENCL D
TEPOKRKIEE) L RZOBA(0N)”
(#HER EMS, 1K)
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Comparison Size (mm)
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200
160
120.
80
40 | s
—#—  No-cue
—¢*— | ED-4rows
0 ——————— , —+— | ED-Srows
-2 -1 0 1 2 3 4 —®— Full-cue
160 o
—&8—  No-cue
—o— | ED-4rows
—a&— | ED-Orows
120 —0—  Full-cue
80
40
0 ] v ] [] I ' i ¥
-2 -1 0 1 2 3 4

Disparity(deg)

5—3
BRI DENIC LD
T EYORET ()

& RADBA()”
(%% B& & HM, HK) |
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FIOMBIZ X2, " RAOBHA" ~» 7L JOBETCREBREL b
BEUVRONULEN ok —F” EHORES” ~v F L I T b s BEHER S
hico WREBNSOBEIX, Full-cuea > F 1 ¥ a P OB BEIVIBOERE L K ¥ ¢
Rlic>2T0d, AKOBEIRENTOGEHE . BUHEOETiI=>h < <
TV TOENRAEED ST D, MEEL LD FEIE. BDO R &
SFERDYNHICH s CTHBOREREECES, bOTH S, = O AL,
ﬁiwﬁ%@ﬁ&ahfwézzciua@shéoLmL&&%mmmmg
R R20BA” LEAK, AU L3RS RWELrCEhr o,

BRI B OB % WHECT 2749, No-cuedk Full-cue 2 v 5 1 & a v io &
D=2 WEMULUTH AL, chels-4 (" EBOKE S” ) RUK5-5
(" R2OWA” ) CRT, 4D %% Mk, Fh Fh B EBFEYS, K, 0L HKO &
RTHD, FRICE, -2t ABCYENARBEBHOAKII D 40
MIREShTwd, 3y ALrOERBAIMBOEECHIEL TEY . 1
No-cue, W9 F2Full-cue 2 v F 1 v a v ORBETH 2, HEHOMERIT. SD
T, MUMBHREOBECH I 2 20 TarF 1 v avicisERDE
LI EETH 2B, F— 2 HOEE Ik (5%KME) A idok K
(%KM Al e ffth e ShE Y, BEBRENS, ROCHOBENFOHE " £
PORES” ST BLHBOLERNHETDS 5,



"Objective Size Matching"
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—f#—— No-cue

——  [ull-cue

160 200
\ MS -
120+ B | 160i
= o 120-
80 *% Kk o
80
40 404
0 T T I T T 0 1 T T T T
2 1 0 1 2 3 4 2 1 0 1 2 3 4
200 — . 160
i IK HK
** 6
120 6 e
c ] - o
o 80 x
@ 80T
s ]
2w "
1) ' S
':;OO-l‘l'l-l'l o-r—rr—r—r——1T—T 71
. 2 -1 0 1 2 3 4 20 -1 0 1 2 3 4
Disparity (deg) Disparity (deg)
M5—4

No-cue, Full-cue AV F 423 0D” EYDAZTEX(S")”
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"Visual Angle Matching" o Noow
140 140
MS | % HM
1201 g 1204 1% o
B 06 1 *%
100+ ﬁﬁﬂ 100 - a2
1 & *
80 80 -
S S
60 1 ' i 4 i ! f T T * 60 v 1 N 1 T 1 ¥ 1 M 1
2 1 0 1 2 3 4 2 1 0 1 2 3 4
140 ; 140
IK g HK
* . L
1201 7 120 r
X f
100- 100
80- *\\§=;~<%%::::§ 80
1 ]
S S
60 T ! 1 T i + 1 ¥ I T 60 ' I ' I ¥ 1 T i T 1 v
2 1 0 1 2 3 4 2 1 0 1 2 38 4
Disparity (deg) Disparity (deg)
5—5

No-cue, Full-cue IV F s ¥ a3 vD” BZDERK(0')"
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HSO” LPYPOKNE &” oz, MBHENAOEE GEREHE) kv
TNo-cued Full-cueDFERNV KIS E R >TWwB, Full-cued B & 12ix. H
MBOREFIPFCHILCV D, ChIWABREZEOFERL UL B IE T A+
BOALEH#H LY Bn” vy FErE5roh v 3o Bby . #in”
HO” CHELALDEEZOAD, TOERBRTIE, 72 P HEALEHHKO
4° THICMHEL T 3, :@f;abFull—cue%ﬁt@B# EXERELFOTF
PRIB OB AMEE, NESES & hfw5a®%Mf&éo_®;oaﬂﬁ
BHRECGFEVHALC, HEBREFNSHY, MBHEZLBIHNHOF LY OMIICF
Bod 5B, AUoMBMC L 5@HA2EALC. " 72 HEAETON
Micd2” LABELAEELD ZLICLY, Full-cueDBPEDKF S~ v F
IOMERFEHTE S, cOMFEEG-6ICRT. HPoArBHBEHEEO»» F
BEh 272 MEOMNE. BRAAZOHBOFRA»YL S FRIA S F 2
FEoNBCTH 3, '

Comparison
Stimulus

Perceived Position
of Test Stimulus

M5—6

WEREMS DFull-cuea v 5 4
Wﬁﬁ*ﬁ%b\b¥’@é nd+=x
BARBICEBERMY M5
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HERENS, HKOMREHRx, B4 ECBRNA[” RA08EA” G HBEZSE - X
DiE2THRY, " EPOKRF " BEAUNCHOFENS U & 3 o ik HEHY
BERE (BRTTY) OREA2RUS] L0 YE2 AT 5R-ETHS, - HE
HUSD” RYDOKRF &” T, FERERELFHOF 2 L HEAT " E0” &
MESAhTODEEBZS L LYBRBIAZKEENEohin, ” Bx o8
B” =»F v T, FOLOREEIR A b2, D E L, —OD
ﬂﬁ%k%éﬁé<ﬁm6%®@&0\ﬁtﬁU%%%éﬁﬂﬁﬁﬁfgif
CAHEDTE LY, LI BXLEEET S,

5.3 EEB7 EHmLREILHE)

KE 6T, AUMHOBOR LT EYO RS S OMEN S 2BEL
H2ZUAer, ThRRVEECR AL 24, T2 CERT CEEEY R ET
HlEg e Mo s, SEHMNALHEE ., BEEOFAH» V2 HOTEBLIERELS
MITSHHEE250Th5, RETH OO RS L5 C, Bk %M me
DERPYVDO—DTH 5, FBEMEFC, ERMCASTS (A b3 K
ERdhE, ThEIEBEORF SAEBENCERLLCO2YEA—DDEIZ H
DEHMETZ2IVD, ALAIIOLONBTIHMCHEATL S EHEL 5,
o, ~REERT D IO ABRBENRI 2 H - ARNECLRABEOGHENS 5,
SOEBEOFLNYEFAL, UBEL L E I B O>hTECOME RSB
FIoRES, B2 0REN3EH>CAVOMES 22 2L ©. MBEERE
ZILSEFCMEMNER (BT F) 2R3 ErscLa2kbs3, coFEC
LY, ZHOMENRS SCREY, BO# 2 xnENERE (BFs) o
MRE SHICHELIRANS, $AFER TR, ZHOoOASF S~y Fr/icma
TRFTFCHIIEEINY, ZHE0TELHET 5,
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BOE MEMKY &L ATHE

I EBFHE

3.

5.

(RI#. EBEE)

FAPFHE BB ORTRER, HBREOS TEAR LR, KBRS, EB6

7oA FIB L B A

HThdb,

TROAELOLRAEAETH 5, BB

LA DOE

He e

~

B

ISPUR L - O QORI

—

—

FBLEDCHE 2 b h 5, X5-Tt

MOMEBZEL s RARERT .

llllllllllllllllllll
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E—ORIRMENH T Long" 73 v F 1 v arThd, Zhix, HMs-T(aliciy
TESE, WRELHEHNBOMOERERT - A £h 122852125 OLEDA .
HEgRH#cESS e LR > CHB2 D35 ClRBsSATHWE, “ORE
B BRCEBRNARRY (HbER) 2 1av—1rLAbDThs, EO
LEDOfZ{E (HHRA) &, HEBREH» 5 163~300ca0 R TH Y. FT2ED
LEDOHBIZE ST 2 TI2. 50 B8 bemiZii P LT, £7/42% % a L
—F LT3 DIE, ﬁﬁ%%faxeo)%%ﬁmbwuscmf\ BT ¥ HFMZ26cn, k-
THMECBanOEL HECEIERMLES (MhEl) cds, 0BT
MHESEHAREOFR LYV ELTCH Ly, IHOEHRTCRIAANEBICS 3
RBEMEE., SROCBOFMIZBEH L, Z20HBORTI FHOMELE
(I > THIESAD X TRHRIAS,

BIWNiddle" 2 Y F 1 v a vy THY, FE-T(bIZRF & S EAHG6F OLED
PEHBOCEBE CEACTH S, HWEREL D> OB, B &% LEDA 170cn,
b ECLEDX300enTH Y, T OMIZ206cnd MBETH A T B, 2{EDLEDD |
THEMOERE., 13.0caT—~EThHb, O rF 4 varTit, BEMTIE
o™ RELR” M#EACTe 3,

BZWEShort"a v F 4 v arThDH, ThEES-T(ZRT LH0. £F
HEThEhIiZ8F|OLEDY, WBREILOEISHSZICATCEVCOMBEALA 2 &
SKEBESA T2, ThHCERN (RFPAR) AEME Y Tar—FL
T, LEDOEBEOMBIL., WERE» 5 186,237, 300chd HETHY . ETO
BRECh €h14.2,15.7,17,6enTH 5, = hix, 170,196, 222cn0d f ¥ ic
TOMBEIS 0cnCHRAMELKFATHWBLEDEY Tab—F LT3, 2D
AYF v arTE, MAERO LIS ICHEREE 72 L B8 OMENE &
HshseFHsRS,

UE=HD B DB, EBCELTL I~ mo@EHEICErAT WS, =
D, MIRECLIBTIERE L CxElnisu,
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(LB, £IH)
KBREITNTHBHE T 22, F2IHEOAS S (St) 1&36mun (B A

2. 1deg) . EIEDOMHRE (D) WEin, HEMBEOKF & (Se) & Ton~148un (#
0. 1~2.7 deg) OHBTH L TH Y, Bg (Do) 1X3.260nTdhH %, 5 = b H
We BN M OB OMBEE (Disparity) & 0.0,+0.60, +1. l6deg o 3
Y., BEFOWMBBHOER264mns LAL A FADOMEIX 3,26, 2.13,
161 nDBEREIC KIS 5, Eﬂﬁﬂ%{ii%ﬁ%cﬁaiﬁccl-7~3.0m O CE» R
Todicd, MRBEDZFHEN+L. 15 deg (DtA]1.61ln) D& &, BAAHE 37
AMFEELBRHCOL 2> CBICHBYT S 0 b,

Rl sk i, 9% (3 (Disparity) X3 (HUHHM) ) 3, K¥sEEOE
BT, EHBEICALIHOLBFCHLT, ” R20BEAE" & £ K
FITDOIHYDACRALF I ar TERFASAIRE 27>/, 36IE (3
(R BEH) X4 (IEE) ) #1¥ vy > a2 v L ADT, SHEBREIZ4t v a
YORIFSIEEERET ok —2D v v arhiz, —DA4 2 F35 7
aVICLLERTHD, EROFIH, 121527y ar, REOFEIER
5. RBRO6LAKRTHZ, BITILEOER TR, #HBERZ. IESHh 37 =
PHEE COMRE (D) &, FRIMHBELBNBOMOME () & O
LUy F A=V ENCTEET S, cOLIMBCLIIFERE2EE TS,
BEFIEEOR, HREIINaOE SO VWELrFCHE>THY, A% B
THEM, BTICEOER LTS, 2O, 10enZl A icE v hAdL s,
FAMBE» S530cnDMBICEZECTARAA D5, HHREZZTALOE S, U
hABONEBEEZ2SILPUDHL SR TOVS, —DOHBERICH L. B (
Dt’) RUHTY (&) KERERELTC—HEI>Tbh s, AEEOM. #
BEERShAZTETHY, BRoRIHEAL v, BEBB . B8 EHECE
hEhBEThH 2, cOXKBROK, KEIHOKRS S, 72 - HHOBEAL

FELl AP IHCHBEIA T 3,
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(BB &)

BAD B M (S, 1K, HM, TY, TS, YN, TT, HR) %, #HEBHF L L CERIZEML £
Eod., REOWMAREUMBET 5FE I AUBE T, LEYEYEROR
BREHET 5. U, TV.TS, T HKOSARENBIEL L CEB T4, BHBE
B OBREONGRBEEFELCRSY, EETHIHRUNEEROBMCEL T

'}"f‘—"j"@ab%o

5.3.2 EBRERRUER

B5-8ic. F 2 HMOBEIEE (Dt') OKR 42, WREICHR T, B
FTAPMELBEHNBOBOMBHETH 2, REATHBREIFNOHETIEE L £
DtV CH Y, HWEIDIEEDFHTH 5, v v F 0 ik H0O MBI EL
Tnd, FAV 20079 7HICESh i, MBHEZELLEFE S A A

B /DITh s, RPUHREOMEL L., MBEENEMT 3 C>ACHEY
BHRED ML L Cv s, ThE FHIAZFHOMNELI L2, 2TOHR
EOREBEEEBBEL V22 V/AS v, FABATOARIC L 2RI ETES
hd, MUMBRZER T h i, $EETS, IK HK HY, © 3 413 Short” O K (2
DU R B/NE Y TV, HSTILF I " Long” DEFIZDL B/ & < B,

B5-9ic, F 2 M e HBRHHORTYOEE () #RE7+, His
MBRETHY, FHEIPRFOEEC LI Th b, Mi-8L A, =
DYy FAMGHARBEHNEL, 757 oMBEIMBEHE» S EFE s h 5 8
MAYedTd B, EPRFONEME ., MRHEL L bcHMLTL 3, 0

ZIULGWBHE» S FHSALFRNTH 2, -2 0BBE T, BUMNKO
RUPrHArTH S, tOXBROBHO LS, MBEEREIFA L Td hiEd X
"Short" T Y F 4 v a TN E L, TLong' THFICAF S Ao T WS, L

LAEHE S A ACIEE L, DU DBA LR, BEMNAIDBE LY A UL

i
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o,
BI5-10i2, LoDt & DIEEGSEFFE LA, F 2 b e HEfKome
MEEREDOL 2Ry, ERETORC L CHEShAEETH 5,

ratio = d’/(d’ +Dt’) (5-1)

E%®%%ﬁ®tﬂ$@\%@@%%?ﬁét‘:Owﬂﬁmiévv%yf
RLOMHMM RS SEE BT 520 Tch 2, M5-8. 9L K. v v F
AL AR HCRIE L, BB ERN A RO OEETRY., COBKRR LY,
ZAOWRECT, DUORBELRAFC., Z o0 B OMEN LB 2 ED
ORE»D FRSASIFMTELLTCHE 2 bdrd, ThbbETHED
% Hishort, middle, long &4 B Oh T DO MB O MEWELE O L1
M3 2, COBEAEIEHEERETS, HKIK TR IERICHEZE TH 550, TT, HECIX B I
T,

Hrokde, MBI N#MC LT, HRESZE—-CDE £ 7 2 |
M HBENHEOMENRTEI2ELIRILVI COEBROR AT —IERD L
REBbR D, BB MRAA F & 2 RIM IO B L BB (SDIR)
MHRE, H6-10RSh 3 L5k, MENERO KoL /LR, AN AaE
MRFsolhicEheE5x23L #2505,
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3 \

BEERE (Dt') —&— Short
—4&— Middle
—4&— Long

80 300

| i Q
60

] 200+

_ :Ei::3§t;:::3ik 1001
20

Dt' (cm)

0 T T i T v T T 0 v T T T ? T T
120 150
IK TY ™~
—
E 80 100 -
&)
v - -
.-id
O - 50 =
0 T T T T T T Y 0 T T T T T T
80 200
| MS | HM
— 60 150
& ] ]
O
> 404 100
e
D A .
201 50 A
0 T T T 0 T I

: : : . : : —
300 200
YN | T
1504
200 .
: 100 '
100 1
50

0 L BN R 0 AN BN R RES
-0.5 0.0 0.5 1.0 1.5 -0.5 0.0 0.5 1.0 1.5

Disparity (deg) Disparity (deg) '

Dt' (cm)
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M5—9
BORBIVF 3 VDEWNCL S
TAMRUHEEERSOMOBRITE (') —®— Short
—#—  Middle
—s— | ong
50 120
40
~—~ ] 80-‘
£ 304
(&) p
N’
= 201
fo] ] 401
10 1
0 0
80 120
60~ 80
= |
O 404
o 40
20
0 0
80 120
60
— ] 80
£
O 404
© 40
20
0 0
120 120
. 807 80
&
O
N
T 407 40
0 v v T v T i 0 ’ r T ! T i
05 00 05 1.0 15 -05 00 05 1.0 1.5

Disparity (deg) Disparity (deg) "



B5—10
ADRMI VT v 3 UDBOICLS
7 A b RS & L R oD # B 80 BE B D b
(d'/(d"+Dt"))

d' /(d'+Dt)

d' /(d"+Dt)

d' /(d'+Dt)

d' /(d"+Dt)

0.6 4

0.4

0.2

0.0

0.64

0.4

0.2

0.0

MS

0.6

0.4

0.2

0.0

-0.5

T ¥ T

0.0 ' 0.5 1.0 | 1.5
Disparity (deg)

W5E HEMAY S & DMK 100

—@&— Short
—e— Middle
—e— Long

0.6

0.4+

0.2

0.0

HK

0.6+

0.4

0.2+

0.0

0.6

0.4-

0.2

0.0

0.6+

0.4+

0.2

0.0

-0.5

0.0 | O.IS | 1.IO | 1.5
Disparity (deg)

i
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BIS-11, 1242, #BR & TS, I HE, TYR OUS, YN, HE, TTO K & S [EE DR % +
NERRT, B HBEE. HHIESNEORS Serid, F— 2 &2
RKES v F v THOHBHBOAS STH 2, By o FAil” EYDOAF &
TLUHYYEAMET RAOBEAT v 0 F U SORBETHY, v o EADAF X
EREF b D55 I Short”, "Hiddle”, "Long” & BN R Bc KIS+ 5, £ £
RPoBEREHBENLZEA, HRCBERNAEYORY SOE2 R4,

:hiU‘"Eimﬁ%”vv?fo&\&&&E@ﬁﬁ%®%%d%ﬂ
M CRE SV, —F" EYWORF & < v 70 FOBRE DMK &

TREShDIBEBREN N >, HICHEETS HK K TY Tk = O MEf 2 E
ETH D, Ro-1Z, BEWMBHUELAHFCHI I ZHOBADHMOER L, t &
BN Lo CHBLAKRELRY, chivy, MEREEN0.6,1. 15degD B A=,
ZAOWHBED” EHOKS S” GATNBICL3BCABELAZA, 7 B i
DERA” TEELER LI LNERSh S, LrLBEAZELE LS, 5
BEINCTHE, ZHORSF S~ v Fr /CRICHADHBICRERS U . HETIEEIC
BAMBOBERRS hitn,

RK¥s~v Fr7oEboFAE, RITS0EE (MEMEROK) » s F
BEh2bDThs, tOMEE, EBS., 6 LRABIC” EHOAF 57 O
HOMEORT I LTS oL a, RELTVS, $4, BRENOD
TRPOREF ST EERCBTIEE G, R B DHEOBENE S h s o
oo 2OZED, " EYOKRSS” OMELHEE (BTFY) OMESE O ICHE

FELE2T VD, L3 E2ATHTELDTH S,
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—e— S-Short
—o—  S"Middle

M5—11
%ﬂﬂﬂ3/74/a/®LUL&5 —— S-long
T RZOBRAT %#?@7&?{:“6 —O—  ¢-Short
TS, IK,HK,TY
(BhR= - —O— ¢'-Middle
—o— {g-Long
140 140
120 -
1207
100 ] \
1 100
80 - ]
50 - 80

EN
o

60

140 140
. IK .
120+ 120-

1oo- 100-
~ so:
| so—.
| 40:

. . 20 T
-0.5 0. O 1.5 -0.5 1.5

Dlsparlty (deg) Dlspanty (deg)

3

[¢2]
o
1

i.Y
o
1

o]
(@)
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—&— S3'-Short
—e— S'-Middle

BM5—12
BAIAMBI VT4 a VDEWVICLD —*— S'-long
" RADOHRAT LT RYOKEZT —O—  @-Short

(BEERE : MS, YN, HM, TT) —O0— @'-Middle

—o— ¢g-Long

140 140
MS ‘ \i%;;;m
120
120 ]
o 100 7
E 100]
= , 80 -
" 80
o 60
CD 60 40
T T T T Y T T Y T T T T T
cC) 140 140
) YN TT
S 1207 -
8 1201
E 1007
o O N N
807 -
80
60
40 T T T T y 1 T 60 T T v T \ 1 T
-0.5 0.5 1.0 1.5 -0.5 0.5 1.0 1.5

0.0 0.0
Disparity (deg) Disparity (deg)



BOE WMEMKF

& & AR

S 0
Sub.  Condition | 0.0 deg 06deg 1.15deg [0.0deg 0.6 deg 1.15deq
TS S-M ns * * * ns * ns
S-L ns * *x * * * ns ns
M-L ns *x * ns ns ns
1K S-M ns * * ns ns ns
S-L ns * * % ns ns ns
M- L * ns * ok ns ns ns
HK S-M ns * * ok ns ns ns
S-L ns * % * % ns ns ns
M-L ns ns ns ns ns ns
TY S-M * ns ns ns ns ns
S-L ns * * * * * ns ns
M-L ns ns * ns ns ns
MS S-M * * ¥ * ns ns ns
S-L ** * % ns ns ns
M-L ns ns ns ns ns *
YN S-M ns ns *x ns ns ns
S-L ns * * * * * * % * *
M-L ns * ns ns ns * *
HM S-M ns ns ns * ns ns
S-L ns ns ns ns ns ns
M-L ns ns ns ## ns ns
TT S-M * ns * ns ns ns
S-L * & ns * % ns ns ns
M-L ns ns ns ns ns ns
x5 —1
BAORBOI VT 4«23 VHNREBHEIC,
RKESTvFUVITDERMNEDLE W
EWDLREIRETICLRERE
S; Short, M; Middle, L; Long
£%; P<0.01, #%; P<0.05 (S>M>L), ##: P<0.01(S<M<L),
ns; not significant

104
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5.4 F&»

TRAOHA” OMEWE, HUORBMEE R THEN L oA, HEHA
RAROGEATHBPEZEOBIZ LV -BEMCHhE>TwdLBbhd, —F” &
PORF s 3, HOHNMC LsEE 22040, ZlholmE. BRI HM
POETHSADRTICEHT 20T, L LCERTOMEN S, £
DRFESOIEENRITIORELEHLCW B3 LR shA, cOEDE
BTN LS, MENRTS (ER) K" EPOKRKFS” oMNBE xR 2
BRI >Tw3sEE2 A3,
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<A WD B>

%%1\2?@\%%®%ﬁ#Utﬂ%®ﬁ%$‘%%@%%Cﬂhfﬁ&
oo SHEY., BMEAOEIZHEI MIENAS SoLin. FIBIERETA
(EDBRELCO A, LA LBEFAEROFAAV LA D A0S, MEREN
BETH >, MBREOEHETE, MENASF S NENEROMCHES %
MHLIPDEGHRTH L2, EREOBSEHEEZA*»EET 0T
oo, HIROHRWE, MBOLFCROIAIEFEARIT LD bDIZT ¥
e~ [HAN—EThhiE, MEMNKS SLOENERCEz—¢ &
bl LS RES, EBTERSB (SDID BRY I > Tt adRml T
w3,

FLER3. 403, AEHERTORFLMNENARS s, BRITs0MEc-o

f%&to:niw‘ﬁ%ﬁﬁm:ﬂwﬂﬁm%%(¥%3)fm\ﬁwﬁ

EPHT SR BCDD LV IHCNSCHBESN SN RENAR, L
PAPUBRTEFICBEL T, R SOIEELSDIE, S T X SRR 0L} Spis
wjahimgﬁ\%cﬁanaammammotoit\Mﬁ¢®W®ﬁ%
Bl CEEAR 52056 (FB4) 3, BRITIISEERFSEEOM
SDINDBER 2 & 5 = & 2SRE S h 7=,

K1, 2RUBOMRE,. MENAF S FHREORI SH L x AL
MAEMERE, RTSO0B L > THRESAIOTEAVI L ERLT VS, &
Bl, 2THIHHARISEREL TV ILEZLZbA 50, BIBRHEOEER D
MBBORFSTHS, ¥4, ERS CHENAISOER» YV LEE 2L B A 3
ik, FHNRPOEE L FEHEBEORF S TH2, Lr LERLIOEER., &

i
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ROARSSPMENRTIEHENRBEE 2R BWEMNI 5 L bR% L T
Do T, BHIABATINEOFER MV LELZOAZDIZ. £ 1. 2T
SRHGREEECHY  ERATCRABEPORENRETH 5,

BABETE, FTHAEMAF S ZHBECHT 3 b2 RELA, “hbdix
TEYOREF ST LT RAOBWAT ChBH, thitko<C, BRI ~4THED
NAE—REHCRASMENKI S CHEBOMB 2 BRCHY TS S LE 2,
%%Sﬁm‘mﬁ@%(@%)\ﬁﬁ‘%ﬁﬁﬁéﬁﬁ&Lf‘:ﬁmﬂ%%
RKESeRB~y 7y FHRICIVEIELA, OB, " EWo ks s” &
RAZOBH” GRS CHMTELNETh ok, $/4, AFL FRa—T%
o TRESIHEBCERIALZSPOHBO” R20HEA” OFIZ. Ao D
A (EBEGRORES) LHBHEBCI>THRE>T A, 2L T, 0K
DG, MBOMENGLER. ThbbiEMNrERE NRA 284, HE
WEFPRACTHAEER a2k, FABRBICLIIEETE,. —20HEO
TRADOHAT mvFr R, MEAGREACLEI s FYSLRUTH o
—HT EMORFET b, HBEORY SLHBREERBCMA T, HE O
B BEREC X 5 E R ST A,

BAROKRENLS, " RAOWEA" OL»OFERALr YV HBREER FE.
TLTHEBOREISTHILEELZ RS, 47 EYPOKF S” 213, B
HE, WE, MRGORKISCMA TS DXL ERCE T 2 F280 0
(XML EREOM) *BESLTVILELb AS, " EYORFE” 1" B
ZOHEA” L7 MENAER" CroThE>CLBEE>Thbunubh b Lh
LA

HOECTE, AUMBOFEr»V N, MENEE. RTFFRI->0OMEN
RESEBZIBECODOTHANL, COME, Booflg. Sossae
WOCKBRT) o8, " MIEOEE, RT$” &7 EPoRFS” o B8s RiE
TEBbh ok, ThOLOHMEOBBZIL, SDIELS FRSh B2 HHTd s, =

ST, KYMOKRF ST CHELTLSEEZLASZER AV, HEBEER

"
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U, MIREBEOKRSF S, ZLTHN—aRIF (7, $ANEHESR (BT
¥) Thd, —H” RxOBEA” GEIMEIC &> TERES his o i,
TRAOWRAT I, MBHERCEE., * L CHBBOAI SOFERL U &
PTHRES2TRY, X2 NI F 1 TOERNYLDIE., BB Tz &

MERSAL, ThLOBERE, EBS EFELA L,

TRESEErSHESh D HMENERE,. RiTx>

KBS, Td0T, " EPORF " L HEMMEMR. BT % HSDIHoE (F
CxtiS L AMeEhLAcErS, ChoOMBEOBMICHEBEGERS 3 = &
PRBShice 22T, EBRTOKE?» S 7 EVOKEF X" LYBM LA,
BUO” EYPOREFS” &” ROTOHA” o, MENET Y% Z2h Fhits
L7 '

3. HEHH (comparison) & F = [ ## (test) O K ¥ & (S) . PEBE
D) . 84 (0) OYPREMLBERIZAFTAUTOLEI VTS S,

Sc/De tan @ c (6~-1)

1]

tand t ’ (6-2)

St/Dt

Shs OBFE%EMe-1(a)izRmd,
RICSDIMICHE > T, WEMASF S (87) LMBEMERE (D) A>T 3
LB E, HEHBRET 2L MOS0, 6" oMU ToEERS 5,

Sc’ /D¢’ k tané ¢ (6-3)

k tan@ t (6-4)

St’/Dt’

k@&%ﬁﬁﬁ%éo::@”%%@k%é"vv%yfmggcm‘
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Sc¢’ = St’ (6-5)
L2 T3 EEBELZLALDT, MEWBERO K1

Dt /D¢’ tanf ¢/tanf t

H

9 c/6t (6-6)

LFRFE SRS, Th S OSDIHOB % % X6-1(b)icF 4,
TLTURREC, EYOKRET S (8) , MEMEE () . Brodm (6°)
@@KﬁWm2Mi5&%%%%6&Lt%%@%50:@&3\kﬁMﬁ

ETFATRBOS. DY, 0 OBBEUTOLIICREA S,

Al

Sc¢’ /Dc’ k tan@ ¢’ . (6-T7)

"

k tanf t’ (6-8)

St’/Dt’

TITT EYPOKRE ST v Fr SOBEICIE.

Sc¢’ = St’ (6-9)

LG 2T0BLELZLNAZDT, MEHE®O LI

Dt /D¢’ = tanf ¢ /tanb t’

.
n

0c /6t (6-10)

ERTE SN, TOBBEERG-1(c-DIZRY, 2LC” RAo®fH (67) 7
EHA (0) CHii, UToBE S 5 &3 3,
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o)
o
1

fe(x) 8¢ (6-11)

6t = ft(x) 01t (6-12)

fdﬂiﬂwm‘Wﬁﬁ%CiOf&i6&Ebh6‘ﬁﬁt”ﬁi®ﬁﬁ”

@Ewééém¢%ﬁ@%5o::@”ﬁz@m%”vvfyfmggcm\
8¢ = 0+t (6-13)
EindLE2bh30C, £(6-T.8)L Y.

fe(x) Gcl0’] = £t (x) 6 t[ 6]

fe(x) = ft(x) 6t[6°1/8cl[6"] (6-14)

Elade ST, 0t[67], 0clo'Nx” RADWMA (0') ” RNELWBE
DT AFFBRFLEHHOEA (60) 2RF. SOBEBHEEEE-1(c-2)F ¥,
Lo T, MRBES—ELRLSBLACERES 35, 2T, H(6-11
12, 1) 2 (6-100C AT 5 &

Dt’ /D¢’ 0c /0t

fc G c/ft 61

(6c 0t[0°1/0c[O0°1)/61 (6-15)

LEFE SR B,



M6 -1

BE6E

@ Test/@p'
//
ot St S
Bc
5 >
< B >
(b) St=Sc Test Comp.
>
ot : .
i St Sc
0c¢ ES
t """"""" S i
DC' """"""""""
- Qo Comp.
(c1) St=Sc Test o np
...... I
Ot .-t (o :
Lyl : St Sc
L ES
oo
........................................... >

Lo & Al i (Comp. ) & F R b RIE (Test) D
(a) AKES(S), EERE®D), VA (0) DR
(b) HEMEYORKETZ(S), MEBERED'),
(c-1) MEMRYOARES(S), MITEAYEERED'
(c-2) RzD#EA(0") £EA(0) DR

18
),

A
L)

¢
Z

6) O Bg
DA

A
(

WEMERE 111

6') O E#&
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HE-6)RT(6-16012, KBRT7TDOMB LY iz b e, K6-2(T8, 1K HK,
TY) R O B6-3CHS, YN, H, TR 3o BBk, d/(Dt+d)(=1-Dt/De)ic % IS+
SENATmy P LTHD, Shid, BREFOEBOIEERF 2 K TcoE
BE (D) &7 2 MM e LBIBOMBE (') ThotradTdsd, 18
FHCR CHEBREOERTH Y, Er b IS, (5-6)3., (6-15)%. + L T4
BREOI .DIEERCIVHELALDOTH S, HBO IS 713Ms-1ERAU &
OThH, HHOBMEITREZECH Y . o v Fa 0Kk s & 5088 o5&
EXIEL TR Y, KEF© oS IHIZShort, Hiddle, LongD R T d 5, % A
Bl o, MBHE»OHE XA 2EBMNAd/Dt+d)(=1-Dt/De)hk R L T
Wh,



PerceivedDepth Ratio (d/(Dt+d))
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: Verbal
1 1 1
S'& 6 S'& 0 Respones
—a— Short ———a&—  Short —&— Short
—— Middle ———  Middle —e—  Middle
Long Long Long
| TS

' T ' v T T T ' T
1.0 1.50.0 0.5 1.0 1.50.0

T T
0.5

Disparity (deg)  Disparity (deg)
B6—2
A (0 ) LRYDREE (5') (&),
BZD®EA (0') LEPOAEE (5)
ASEICLBIEE (H) ,
MWOETELCMENEITE (d/(0t+d) "
(HHERE 5 TS, IK, HK, TY)

4 T T ¥
0.5 1.0 1.5

Disparity (deg)

(k) , '



PerceivedDepth Ratio (d/(Dt+d))
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4 Verbal
1 1 H
S'& 0 S'& 0 Respones
—um— Short —&— Short —&— Short
—=— Middle ——  Middle —e— Middle
——— Long Long Long
*°Tus _ [ ms

0.0 'O.l5 '1.6 I1.50.O ' O.I5 ' 1.'O . 1.50.0 l 6.5 | 1I.O | 1.5
Disparity (deg)  Disparity (deg) Disparity (deg)

M6—3

A (0) EEYDOAZTE (5) (&), "
RADHEA (8') LRYOAXE (5') (chsp) :

AFEIC L BIEE (E)

MSEE U -4 S 5 = (d/ (Dt+d)) "

(HEERE ; MS, YN, HM, TT)
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EHENC, LOZE 0B HARCIA2NENRAF SO iz, OEIC L 5
BLIZLORERMAMBICE 2L 3F0, LhLl, OAFIC L 5 EEREERD
ME % EECRAL T 5 LIRS A&, Gogel and Da Silva(1987)1%. K %
SEHBMORECHELTIZERO 7 re2a8db 3 LCws, BB, £
FEEHBOMICIESIHOBEARYII> T 3” MIEMN (perceptual) ” #
THAER, ELTEZRICHE S B, DY ERENDORBIC L 588
XS, " BHM (cognitive) " A7 vt A Thd, HEDIEE L., HE
ERBELF» T L IVELS, ARONEORIF OB E 2T+ HiE
o2 TRoA, BEE, BREOOFHICLZIEEREWCE»THELAB L L
Td, TOZ20 7wt L >T, H6-2,300FEICL3RITEOH &,
RISRE (FYOKRFSLUEA, RUEYOKISER2OEH) o atHE
LARTIOHOBC2BHBETx2LBbha, LorLAOEICL” Ram”
BETEHOA L " MENERE,. BT ¢HETI L2012, " B208A
TEHeZ e, MENLAHAERCAIBEIYLESTHIAIE LD &
B L Tk, R 3o iEmr il cEn v, LhaL, BErFosy
THHEHLEBECL > THZELAMNENERSE, K3 SIEELSDIHOBE 2 HE > T
ROLHMEMERE L, EFHCRCHENS 22, AF¥SEECL2E®O M
iR KE v EWRsh<Tw3 (Gogel, Loomis, Newman and Sharkey
1985) o b L, EYPORFSLEPTORALrAVTHENER (BT%) %
AFETAE, BT OHLEBECL ERE -T2k, chbo o

LT, FICHELOVIELXDLETCH A S5,
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6.2 MEDOKIF & HIE kT g

<ETF N>

FHAOEBHER» S, " RroKkxs” | " EPo ke s” | " ElE (K
T%) " 0=Z20HEOHBS LIV, ThoO0FERLVIZDTHHBERS
DSl Bbhd, ThoOBEERLADLDOEK-4ZRT, FERE

HEXLVTHY, TEARBKMAMELZRLTY S,

Cues
Stimulus Perspective
Velocity _
— Disparity e
Retinal Size . |(Vergence) argtl Clarrtyg

Dl Sl

- '

Y
S'/D'=k 6

6—4
RXOWA (0') , MEMEE 0') BT “
AENEHOLES () DREMEEF
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2. LBEALSPRICAZIEB TR, SEX»VOFHALE L= >0
ODREZ2EAERRDTNILEELD, R2O08MA (67) 5, HBEE: A
BHRBELHABROKRISCI 2 THRE> TS, FATBOEFEORE L 5 5,
RICHMERER (D7) (RTFW)) &, MBEHEE (FEE) | IREE GRE
HE) . ZLTHAN—2RIF 1 7ORNIS S, EPORKF S () 2L T
&, HEE (familiarity) (Gogel 1981: Higashiyama 1984) 2 & 2 F 21,

Ve, IR Ry ] t‘?fé#kf‘i:%é@%t;é%ﬂﬁ (Higashiyama 1977, 1979) %
2R, BRE—-FO T IR SNBEMMICEIT 55 # (Beverley and
Regan 1979: Regan and Beverley 1978; Heuer 1987) MERIA LB ESILHE
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TLCREERECT, ” RAO\AH (6°) 77 Yo RKF X (87) ” 7 ik
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1986) SRS, MEMEMENENAISIOFBELHB LA, 2 OE 228,
5642 B 2 Rock and Kaufman (1964)Dregistered distance (T & % 3 A4 &
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BEOCEKTW., ARNELVWEIELRAKTH AL, 427V —F 12 FOIHEIE
CE 3R, WMBRMoBHERARB- LA mOA TS, ThbDzZ Lhd,
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. BIRMOBHEIL” RA0HA” OF s Vit Tonran, o EN
PO TRAEr2LLEBELORD, ECTREDZ L SATAOHENE—” &
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Abh B,
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ACRT 27 12 AOSHOBKIC U CEDCHAV, “OBHKIZHIT 2 MY
EEBESIL, (D BTFHROARKEO ALV KEF W] R [#HFEHO
BUFEO BLUE ] Thoh, (CHELT, » kF0” LRELTHD 0
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