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DO _EITH)— RO ETEEIINLTC, TOESEHIKRL
THDE, TEAROFTHHOLINIACTERRIDE EL AL D,
ZLC, BERA RO FRAHT I CTle e &1, HE
FROBENIDDNELAREINDLDIZHL T, KR
BRI CHOEEERI RS, IZTHELWETOR
SITHESND,

ZOBLGE, FEE- KPS (Vertical-Horizontal
Hlusion, LL#%, VHD®H AW MTHEF I H 72 A Tl Fick
fllusion | (Hilano & Yanaka, 2011; 4t [if], 2010;
Kinoshita, Tang, & Ishii, 2012; Murakami, Mizuno,
Yamanaka, Huo, & Murakami, 2019)&FE T, [
DREVERIZIWTRLBIL £ TE72[$5 0—>T
&% (Valentine, 1912a, b; Ritter, 1917; Suto, 1960;
Morinaga, Noguchi, & Ohishi, 1962; Avery & Day,
1969; Stacey, 1969; Cormack & Cormack, 1974; ¥,
1997; K1, 2005; K, 2005, 2010), T Kiinnapas
(19553, b, 1957a, b, ¢, 1959)1%, VHI (ZEH Dk~ 708
RIE G S D BIRA SR HR~, VHI e 4
WERFFEE LN Z D, LINL, IBOREIRYeiF5E o B
57, ZOREFFITOWTIIRIE AR SR LN, T
AT, RARKED I 2258, SEHEIET ARSI
TR ORI B E 2 T30 L RZe&h, VHI OHi5:
BROFRAME T2 D872 i DA RS 4L
5 X 9127 o 7- (Prinzmetal & Gettleman, 1993;
Craven, 1993; Fink, Marshall, Weiss, & Zilles, 2001;
Howe & Purves, 2002; Wolfe, Maloney, & Tam, 2005;
Yacoub, Harel, & Ugurbil, 2008; Charras & Lupiafiez,
2009, 2010; Hamburger & Hansen, 2010; Mamassian
& de Montalembert, 2010; JI| &, 2010; Marma,
Bulatov, & Bulatova, 2015; #|l1, 2012; Mikellidou &
Thompson, 2013; Zfif] 1}, 2014),

AHFEFE =BG, AT RFAZ B C A, VHI
DRFHTAZ B0 L BIRAEEL , BIEEEDHRHIDEE
A T EREI T TEIZ UNEJIA, 20204,
b), EOFER, (DACHR ECEERE 8T &,
TEEIRA RS SN DS R TR TR KT, Fad
B DT/ NEL72Y, B m CIE RIEE TRV

INE RBE-JIE 1E

D2 M FHRUZZEEL, 2 ETOH SRR Tuli
U SUNZ DIV TNEL 722 VFHIL D FI LA 3572 %
Z& (Kiinnapas, 1955a), QA nlliss+, MEH
EACES % NIVEZ HESE BV B2 52 L1 kD
TEE LD BRI T-Z L, (3) BRI
IRAACIXAE L D5 B =N D E LN Ao T2
CINE I, 2020a), F7, FEERSESCHKIXIZO A X
BET 2L, PP COSERED I, IS0
KT COSEHED I LB L, SEHEANBEISID72E
Bri-7em AUz CNVE- A, 2020b),

LML, ZHHOFEERTIE, e CHV - VHI X
1, WICBIEEE ORTEER IO TICE RSV, DFY,
LD ZSORNE, — ot (e ETMERRES
DAL TNz &7ed, L, Fx OBISHR T, b
I—kIL, T7ebBLEAT HIREMFEL TRY, Ao
BN MRS ORI T 7 a—F4 572010, BAT G
BEIR & NNCAR S D RS EDBHRIZ OV THBNIC
FTHIEINRD CEHELEZ D,

ZZC, BUTEIRNZHE B U= JA TR R > CAd
&, von Collani (1985)i%, i L FIXWEARTEER (90° NZ
KL TBIZEE SN +374° BLUH+57.3° fH
, AKALOBEHERD X (100%) 25 CREENIZHS
RSO ERI AT S (LI, PSE)ERIELT-, T Dk
H90° TO PSE 78 93.4% Gl Kt b, +37.4°
I 72E& D PSE 13 96.7%E R e=0ldig L=, 2L
TEBIC+57.8" FCHITHEPSE1X103.2%5720, Wi
W IMEIHEC 72 (Figure 1 0O, bz PSE i
145 L D BRI ZRE RS BTARI ST T A T30 )
DI T a7 41— VR DT ENTED,

Fr A (20141, ¥ T FXE (Figure 1 0@
FD3BL O T % (Figure 1 DAF)Z AT, BisERE
0° N THIZMIz 3 BpE (+45° , +30° , +
15° ), #igzEoimEnL G 3 B (—15° , —30°
—45° N, £44TD PSE ZMIEL-, fEFRITT
N TOFPHN I CTHESIRO ANE RS, TEEHRO
FEO RSN EAER OB ESEFHUmS Az, BREL T T
T (@: PSE = 93.1% ~ 96.4%)10% T FE (A:
PSE = 91.2% ~ 94.5%) D52 LSS 0 < BT,
PSE LRl L OBIRA BRI CHEX DL, 1 T FX
BWTHEZEM (+60° )b i (—60° N
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Figure 1 DA E OFEE E~D % (von Collani(1985),
N - A (2014) ORAELE ) ARG A2 BIE2E 12 5<
(A 71 d DV NFIES 23D (IR ) 7 B S 7zl&D
MEEGHR YD PSE, SRR O ESE 100% LL T, O
% L FEJE (von Collani, 1985, p.552, Table 2), @LAIX%
NENW T FRBE T FRER (L & A, 2014, p.34,
Figure 4) DR ThD, #iITWT LI A2,

T T TR | OEAZRLTODA, 0° 1I281) 55
FREDOFE T OWFFE ML CIAE TR0 W B o2k
07— )VEEX BT ENTED, — T, T FRIGIZENT
LD 1HDVETW B o7 a7 0 — VA2 D28
BTED,

LU EOJATIISEA I, migEm ST (0° ~ £15° )
TIHBERI R IECHINAZ LT G T& 5, LnLanis,
AT I SHARE RIS B T2 L X DR RVD7RL, FBaN
PriEE DOBIRED, B85 R VLR TNDHIE
D0 (FIOS B D 2RI KT 28E D BN E D XD
272 BON W HZ L ITEEL A,

ZD7=sh, AL B, VHI XFZ R CTHHPHET
RS SO E D —FRE S k&L%o VHI 12
T E TR OB bS5, N Bkt
LTI, VHI BIEO/K A Hfihe UC, Bleaoifh
VR CRRTAME 720, BB 703528128
T, WEFUZ KT ESEE MR DL LT, 2Dk
J0, BlEEE LR DA — B DT AIRETH
0, HIELIRBYEN I R&E—EICROIEN TED, &
7=, BERIEN LT, $ R BRI L7 — W T 7
—L FOI RN ST,

SIS, SR H RIS E LU F D IAIZNIT
2o (DFFESNDIEEHRO SE Bl IR B D 8
IEZAT D0, WO MBS TH FEEMU BRI
U5 (%] 4, 2014; cf. von Collani, 1985), ¥kiZ,

SN DR Z D DA XERA EEA R U2, HER

HSNABORESHELL2DDT (von Collani, 1985),
QMERIO AT A Z T3, Airkdm 0 atdhL7-
KPR eSS RIS A g (- A, 2019EL7-, &
T2, TRROBESNIE D B OWTE, BlERE L KRR
WL 0, TEAN IR EICEAICHD
ZEMD, BEREOZ T V TR %2 — (Kiinnapas,
1955a) TIE72<, M FHAL ¥ —> (Marma et al,
2015; /INEL-) 114, 20204, b)2sERFS AL LT,

Bk

EERSIE

R 23 40 (B 13 44, 2ok 10 44 AR
20.83+1.40 FRNEEO LEBRICBINLT, FRSnE
T RTUTEBNC, FUEETOT-0 DOIMREIEIEER L O
IRTEREREI BR300~ 72, T2 H A AEIRIZ B CIRS:
R 27 NeBF L QOIS T ENSEE LT
A T T2, 72 B IEROBEIZ DN TTHOI )T,
ARIEBRIFR LKA B SO (29-32)4 1% TH
RS ZRL Ca RIS D P2 Il 7=,

EERIRIR

VHI E#2 Figure 2 (ZFBROPMEIXE RUT-, TR
(VHD O #27R, #IEB L OT — X oiiskii \vayr
(Windows 7) ET17-7= (Figure 2-A), Visual Studio
2012 (Microsoft #HD)% VT, LLFD I HEHETR,
TSRO, K FITORSRN TEDHT 0T T LEAERL
oo WREIEL, FESnE (Figure 2-C)DRINZHEELC
BB N7 Ty N as i (Figure 2By 2y
— 7%, 15 inch #&hH 7 —F=%, LL-T15G4-H,
Japan) FIZHRENT-, FEUERE 2D EROESIL 50
mm (172 pixel), 1 3 mm (10 pixe) T/ /= HiEiO H1
PR IERS I,

—75, FEBRBNENRSEFET HEER (F 3mm)
I, EHERE 5 S LI BRIAR DT U DS HERR L[]
RFCHRRSHL, 2 D DB TR A CE DL
LT, RO RSOy —Larte—T
(Figure 2-E; (f74-V8, HORIPAD FPS PLUS, Japan)
ZRHWTERSINF AOINFEHTEETEHI91Z LT,
BMECANEN R FRBNED B IR, £ ThH
BHEMETELLD EMET TSR TELIIITL
7=(Figure 2-F), 370bH, © YarA7 17 () ([Zfik
NDLEEFRE RS OFPEERE, @ HHOIRZ Tl
T, @ RN CHEE—FITH T 3 B o7,
[RUARZ ORRE, ERBINED R, HaETEoL
VOB T, R L OREBNlE TI372< (Heller
& Joyner, 1993; Heller, Calcaterra, Burson, & Green,
1997), BHEDBDT 4 —R /S 2 EAANANEAFT D0
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Figure 2 EBROWMEK (F) Lavtr—T (/) ERITIERE DO/ (A) TTTHIEIS U, FREEITEZE chin-rest (C)
\ZEA R T EBRBANE S 500 mm OFEREICH D (B) IZR RSN, AL DK (50 mm) D> 5 SO EArE
D) DWFT IO EINHAEEDRESOEEBRNF RSN, ERSNEF LS —2barba —F (B) ORY U ETalAAT 49T %
FRE (F) L OKEREFICESICARDINCEEROESEHBE U7, Bt (B) 13005 fh oo /K e mldsih e U<, FEAL (0
C ) ERERAT, EBRBINE T HELT BN 4 KUE (+15° , +30° , +45° , +60° ), ImEINDHHFIMENT 5 KHE (— 15°
—30° , —45° |, —60° , — 75° )RS, ® 21RO, HEAIELOMMETIE + OREETIE, EERERA
O SR TAT (Depressing view) (2% TEED , — DR TIETREREED Tob R iP5 (Elevation view) (224 Tl E5,

Experimenter

EBREIHFEALEESHT (6.0 [x) ITTE720Y, A E D 44.0 Ix ORI RN o7,

IEMWTEE o, BT RO EBRSINFH DT —
21X, A GRS O #RE LB IR,
FEDEDTIHTIZ NI, YaA AT 4y DBEN T mE
FREHRO TN B 3 pixel/ B GRS 7=, 74
TEAROMUGIEIL 5 pixel (1.45 mm)7=-7z, 72k, Fps:
IR DB BT~ CEERE 2 i (Figure 2-A)
RS, FRE DGR T DN TET,

FeRS I A X2 liE (Figure 2-BIE, i Bl
MDD 7K % Bl U ClRlES A2 LA T2,
FIRSME ORI TRE L7255 00 LLC, Ehis
Iz 157 TR 2 51 (I 4 k% 157 3
DIES DI (NS 5 KEEfERIS T, SRS
23 1 KHE (+75° ) D7 OlEm B ARDOHFINZ LD,
728, HAlO BRI FEBRBNE DRI O EESAERRD -
NERTATZ L7250 TSt (Depression
condition), SRHZ—RID RAITFNERERD Fns A BT
DL DTG (Elevation condition):EFL
7

ERDBE FATUEE 10 &) BLOBESAE 6
FP O "B A FBRARE LT, BiESEEOLSE
0° LT, Ml 4 k% (+15° , +30° , +45°
+60° ), MG 5 k% (—15° , —30° , —45°
—60° , =75 )elLio, BaRfmEld 5 kiEEL, SR
FedtiEn s —2 (—25 mm), —1 (—12.5 mm), 0 (F5),
+1 (+12.5 mm), +2 (+25 mm):L7= (Figure 3-D),
FEMERRL[AIRF A RSN DS RS ORI X, HaitE
BREOBEZIZE Y (50 mm AW : EFR-REDHDH
IEEVEYT (50 mm LLE: TRRIDESERURY A
FRE U7, AR L ORI C, Sl on
W EFRINER M TRIIEENEI 2 3 T9 D %L

oo FESR, £55:M % 4 3TV, FERBIE ORI TENE
200 (10X 5X ik TE7n~7z, 2B ARSI RS
BT H— NG REEY, BRENED ERIZ DU
TUIBHT & 2B C -2 72,

EERF =

FERBNIFNLEBR OV CORIAZ T, FEBRS o
[FEA RO, 2L CHEBHOR &ML, £
(DFEBRBNNE OIS AR T A, FT BV
HERFCXD IO TN ARSI, IT @2
A mE, BINFE OS2 oL (Lo A
HROBER DA H I, BT DES, fi T ERS
MG DBERIO chin-rest D RS ASFHEES - (Figure 2-C),
WA (HRERD N, =2 iR FCOREEE (500 mm))>D
i3 FEHERR O H U HERFS DAL IS, BB L O
chin-rest DOHII L OFERDOWEREEM T,

FERBRAART AR oM T, avha—J0 3 #E
(Figure 2-F; Friiis—#& T M) MEZ D172,
FEE (44 Ix R CHEMECE DL AR, TR
FUEY, FEUERR (50 mm)IZHIL T, 5 23FTOWTAD
PLED DA RS NAEE O RO FHERE i, [FLC
FEXGHEES B L1250, FHRBIE N aART 107
(i Bk, FUERE [FIRH CFRESHRDS 5 2RO
b RENT- (Figure 2-D), EBRBHNEL, 0K
RO RSP EAERE LR DIV a A AT 4V & HIHRIZ
BEL, BUERLTREEROBESPVELWSHILIZGA, A
ORZ LI TR R T,

—PITIX 10025 10 BRMRE LR CH573, BiFH
TR T Ch DT D IRIER L OB 754 BlE L,
WEEANERSINFEOELZICHIGU -, REHIXER
HOMET 80 Ix (ZU7z, FHRIFFRILK 70 ~ 120 43
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LT,

BREDTEE

IR AN FRERS N IREERR O BI0HEEHER (50
mm)ZxF3 5 EBIE R (PSE; %A HIHL, FEERR
(10092432850 R GEHROIRS)ELIZ, LIz,
PSE = 100%D & X | Xty HAE RN L SEI /20
ZEERT, AYERIVY PSE VNS GHES NS A
(PSE < 50 mm = 100%)73, [[FICESD " ADE#DH
B, WEAPELS GEKID)RZ 5 VHI BB TD
Z&T2D, WiZ, PSE MESEHES -G (PSE > 50
mm = 100%)%, FEEHFK GiVIND R HZE2705,
BIZIE, HDHET 50 mm OFIERR L CIEES -
#5578 45 mm & 55 mm Thol=&4 5L, il VHI
G722 D CIEKIAEIFOERIZIE PSE = 90%&
T D, — 7, BEIXN I EOBG DO Tl MAE
IO PSE = 110%& #5095,

PTAE

Excel JUXii=7 —%4% IBM SPSS Statistics 22
(Windows MZo Crtalbfats LU A1 o7,
BT 4 370 PSE ONfEaREEEL, £BIED
T A BT LR EE T T, G 1 GEROTT
1), A5Gao 2 (R A B DR 36 JLOMIGH. 8 (BE R D
WREERRGRET D720, I ORFEHL TRIEOH
D X RSO H —FHRGHGT (10 ML X5 HaRfifE s
FhitaL7z, HeAtOHEALEL 5% (p < .05):Liz (W,
2013),

Table 1 WP ERIH &K O RALE R D E (%) D
LR K O R

Contact Position

Observer's  Angle, 2 -1 0 +1 +2

line of sight ~ degree )
L L L 1 ]

Mean 10274 10569 10160 105.12 10445
SO 571 671 722 749 660
Mean 10240 10670 10145 10640 10527
5N D725 983 1005 967 7.6l
Mean  101.80 10759 10058 10674 10458
30\ SD 787 1152 1205 1095 7.8
a5\ Mean 10043 10679 9929 10619 103.02
SD 831 1365 1298 1232 848

Elevation

Mean 100.02  105.52  98.84  106.01 101.56

>
Orthogonal 0 | D 805 1363 1496 1308 7.3

15 - )/ Mean 99.29 10432 98.37 10489 100.30
SD 7.16 12.28 14.50 12.20 6.45

30 >/ Mean 98.51 10294 9724  103.82 9936
SD 6.28 10.71 11.90 10.75 5.86

>/ Mean 9821  101.87 96.84 10238  99.37
SD 4.59 8.44 9.06 8.66 4.47

...... > Mean 98.36  100.80  97.28  101.16 ~ 99.26

-60 ¥ SD 3.44 5.96 6.05 5.98 3.00

Depression  -45

75 2 Mean 99.06 10028  98.48  100.54  99.58
SD 1.67 2.99 2.96 2.79 1.37

20214 545

fER

Table 1 1%, MFHIIHA LR L OBERALE D KSR
PSE ()O3l KOMERER 22 7R LD, FTIC A
G, PN AL ORERA R U, BRI ESHT
(10 I HE X 5 BEANTEDORE RO, IR
(F(1.87, 41.15) = 7.45, p<O0DIBLOHES E (F(1.99,
43.73) = 10.26, p <ODIZITW VT Ib A B2 B0 5
AUTzo FTEIIR A B L2 S LE DA AR D
THHEAENILNT- (F(36, 792) = 2.75, p<.01), ZZ
THMFEWROMEE L, SRR CTHEST
EOL—1BL00 L 1 OMICHERZESROLN (p
< .05), & (Bonferroni )T, +60° £—45°
—60° BLUHTE OFNENEDRIC, F-+45 &
—30° , —45° BXU —60° OFNENEDOMIC, +
30° £—15" , —30° BLW —45° DOFENEIEDM]
T BRZEDTRD I (p < .05), RITHERNLEIZ DU
TEl—2)EM—11BLON =2 M1 ORIz, F=T0) &
(=1 BIOT0 LM OMICHEEENRRO LN (p
<.05),

Figure 3 (%, Table 1 OF5HRAL L, FFHRA L
OHERAERNZ PSE () D2 b/ 35— %R ULTeb DT
D, FHEL DA (100%I 2545, FHEES- s
HRD PSE (%) DA 4 FER 13 KO RNTER R L
TWD, BRI ADE, G (4157 ~ +60° )T
WY MR, TRERIE (—15° ~ —75° )Tl R
725 TCD, HURENRROM (ABLOA) TIEAEAEIC
B IMEREEE Th -7, -8 (OBLOmHA
(O)TiZ, prEaFE 07 MhHrasie UG Cis )
B, GO E LT, T 70bh, KBS

Depression Elevation
SN N
< )V W W I A A
110+ H A O A O
L1 1|
2 -1 0 +1 +2

105 + D/D\G\D\D\ﬂ Contact position
1004 O\o\o\h ......

o5 ] horizontal line

T 1T 1T 1T 1T T 1T 11
+60 +45 +30 +15 0 -15 -30 -45 -60 -75

PSE, %

Angle, degree

Figure 3 JFFHIIRCA FE 5113 L OWE L@ B 7= PSE D
YIE () JEHERR (100%) (%3 HFRHEMR D PSE (%) D -5
B 2 F AP A FE 1) s OV L BINS AR L Cd, fiEfihic
PSE (%) %, REICIZAEEZRL TV, IS (+ 15°
~ +60° ) T/ MEDAL, MHSE:(—15° ~ =175 )
TIX KDL I o TD, FUREH RO (ABLUA)
TIEAEITE/NMENREESES |, s (OFLTm) T,
AT (0° ) ZBEIC, G T/ IME , IS <l
KL lET 5,
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Figure 4 #2507 &) - HAR 7 MBI

BLOWRO FABNRLTND, RS (/£ ; Depression) 1% 4 /K% ( + 15°
~ — 175" YDOREYMELZENEIRL, BAZSEAE (1 Orthogonal) 1X0° OFHfEARL TUNVA,

Elevation) 1L 5 /K #E (— 15°

AIBE B O (%) EIERO RS D8HLOMMES (6) OFEEE B RLE ]

~ +60° ) OFTIEME, IIRSRIE CFf

HEEhZ PSE (%), BEHMICITHERNLEATRL CD, SRERCIISEHEA AT TR (0%), BLUERRA TR &3 E# A AKCERR S

OHESHRIELIZZ8I2720, WARHEAECTND,

BRECTHD, WINOEBRGT BT, HANEIC

BT C, RSN D RESITIERF e 2 AR U=,

Figure 413, Table 14557, PSE O a2 srE
BB L ORI BRI DTHD, Figure 4 /17,
RGBT 5 4 kU (+15°  ~ +60° YD T4
%, Figure 4 1%, MIERHHCRITD 5 kY (—15° ~
—75° YDFEA, Figure 4 Hi, BEASME 0° )T
DI EZE R TUND,

e - HHEU a5 PSE (%)%, Ml oI s
ZRLCND, SR CIISE AN AT Qe zoRL
TS (0%), 2L C, HeiEiA T1al5 SRR 3K TRE
DHESTRHES -2 812720, R, SFVIRCESD
ARORE5TIE, BEHRDEIHESND ) VHI BI85 EH
L QW5 —J, AERE ERlbl, SmEREACEREDE
FESTHELT- 2812720, i/ INEE 2D, WD)
DRI, SEHREIT Db DD, W IDSET
BT, $EREIIBASNIEITHL T M 5D s W~
— 2 HRUTC, DEVEMIRGAH I TRERALET + 1)
El—1 3o m +2) &1 —2) Xobi/ Mo )5
M ~GRAEFL TV Ve,

PlbzaFrbbl, BERICRL TR SnsRES PSE
V3, BT DA A BT AE ST T, Rl sk
STHEFMEE RLUTZ (Figure 3), 372bbh, BIEEIT6
L GIEMAETAHIFE, PSE (3K FERREDE KELA20E )N
’Fﬁﬁﬁiﬂi BTN AE T DIEE BRI RSz, &

I, B IEDSARSNA RS PSE 1252 5880250

;t WG ARG DN ZSE ORI I A e 72

IERBDLNIZH OO, BIEE IR GBI T,
L{L AT CHHFREIRET D M TR Z— 3RS
iz,

—, FEYERAE ERIDEMERE KRRV ESREEL-Z 812720, i/
KLU TEERDOENITIE M FROZEA b F — o D3RS TN,

BB

HEAEIGTIE, $BEERDARDTZT TR, *5:D
D TNOARRRERRTEL L TR LI, *55Fb |k
FTOR TSR T 2075, WEIIZRICESOMS)
Th, FHEBIZBW TR RSIZARSND, &5
V2, ZiVE EDBIFRLTZD, TooI|L7Z0 L <, =&
THREED MDD E, BED RAITITE DX
FNDDTZAI,

AR ATRICRW T, Fox i, AREShd A A0
*oE B EOZEMMBHREIRL T WD EEZ B0
T, KT AEINZ T & D HFE SN D ESORMRRT
TAWA RAHZEE, NEOEAF AR, FHCBeT
FIREAD T2 5 FTREMER RS LD,

FEBRCI, VHIL D30 U7 T XA B 23387 ML
TEOIIRL 720 LTz & EDOSERD RN FTROFRS A AN
HIETHLEBIT, ZHROPERNIED L S Tt
L7z, BIESE LRI —EN BT DK A HE A LT,
ZINEBN VTN BV NTIENLD ST T~ XA RS, 45
BRI EEZ BT, ARERORIEF LW RSN TE
E#y0 PSE ZHlELTZ,

FERFERDOIL, SERL R MR B A B B R
u‘j_ 7], BRI NS A BB A T, B

PRI B A U (Figure 3), 3700, #1453
BN AR 2355, W IMEDELD, +45°
5+30° (I TEDEAVNE —ripoTz, Z U CHAR
O IPDBIEE DDA IR T T E, il M
WEIL, —30° AHECAKMREEEHRNZIFZRCESIC
RS, SHITAA~MET DEEREAET T,

FER, JEATIISE (&2l A, 201)IZHE SV CRRIELTE
e 1R EE ORI 578, W ML
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THIRSNA LS | I L OMGER 2MERI D T 352
SR M1 (=0T (O v P B S A AN ks Y
F NSRS T, — 77, fGR SIHERNLEI x5
SERBOI S — 1T M 544 13RS,
T 7205, IS AREA CIEEEHD RS
ZERNHOLNDEE OO, FERIFTZ BTG M 50 0
PEREZ AR LT (Figure 4), ZOfE R R
Kiinnapas (19552)23 5L 7= [V 570 | 22— AHIHE
A FEFRZ AL DO TIFRNWZ S EIEL TV - (Marma
et al., 2015; /NE-JIIA, 2020a, b), 72k, BEAATET
L CHREEETD M FHN/2BDDNI DN T DM
JATIIEE SRSV VR ITE, 2020, b),

IHIE A EA AR RIF T &

AWFGEREFNH 460" 75—307 (HTECHRHAED
FUHCE/IME, —45° H—T75° [T Gl RO
IR, BEE OISO T AT ) D2
b7 a7 o—hvigont- (Figure 3), ZOZUIIHESAT
EOFELZT, AFRO T il (Figure 4
AHIEAF)THoLbIK, i (Figure 4 OOFIEME])
TIEPREZL TS (Figure 4 OOR)TIZESIZA)E
DTN ST,

IR DR 3D FLx DRI HIRIRIF A ~OAFRN A
FEINDHZEIZDONTU, WAL DRI T
M TE/=ZLTH5 (von Collani, 1985), ->FY, Figure 5
ORI, #or O RSB ) A O Slfhe E
RAHEELISNT, FRRED R T Tl iRl OB %
20T, AEOE LRI TR S SRR D ES
1952812725 (a > a’), ZOHA, BIEE IS
FIOEES IO L, GRS AU LIS
SNHESTE LD EBZ LN,

— o
" +45°| 45"

Physico-optical level
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The Vertical-Horizontal Illusion Revisited:

Quantitative Variation Resulting from an Observer’s Depressing/Elevating View
Hiroki OHARA and Satoru KAWAI

Abstract

Effects of viewing angle and contact position on the Vertical-Horizontal Illusion (VHI) were examined using five
types of VHI figures with different contact positions, including an inverted-T and L figure. Each figure presented on
a flat monitor was inclined in the sagittal plane, around the horizontal line, and in the range of +60-degrees and
-75-degrees by 15-degree step. Twenty-three adults were then requested using the game controller to adjust the
vertical line as to be the same length (PSE) as that of the horizontal line. The PSEs for each participant was
collected for 5 x 10 (contact position x view angle) conditions. Results indicate a significant effect of contact position
with such M-shape profile, regardless of direction of inclination, as with strong overestimation in the midpoint,
mild overestimation in the endpoint, and rather underestimation between them, supporting the previous studies
(Marma et al., 2015; Ohara & Kawai, 2020a, b). The effect of viewing angle was also significant with such
asymmetric profile as with strong underestimation mainly in the depressing views, while weak overestimation
around the elevating view. A significant interaction effect seems to be due to the specificity of the mid-point’s
behavior. The mechanism for the asymmetry profile is interpreted from the viewpoints of physical-optics as well as
biological-optics.

Keywords: Vertical-Horizontal Illusion; Viewing angle; Depressing view; Elevating view





