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Anisotropy and Individual Differences in Simultaneous Depth Contrast and

Cornsweet Illusion in Depth
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In order to reveal the extent of the anisotropy and individual differences in depth contrast and
Cornsweet illusion in depth, the magnitudes of these effects were measured with different slant
orientations for 26 observers. About 309 observers showed a prominent anisotropy for depth
contrast, while the anisotropy was not found for the Cornsweet illusion in depth when random-dot
patterns were used. The results of an additional experiment using a grid pattern instead of the
random-dot pattern showed a consistent anisotropy with the previous report for the Cornsweet
illusion in depth, indicating that the anisotropy in depth perception depends on the stimulus
patterns. The influence of conflicting perspective depth information on the anisotropy in depth

perception is discussed.
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Fig.1 Disparity profiles and perceived depth in Corn-
sweet illusion in depth and depth contrast.

[EI R Cornsweet SRR LE L 2D TH 5 5 o,
Cornsweet® &, Zh 5 OFEHBRIHAE D RITTICHB T
EUBERELT, Gk 22y YOEHALZZET W
%, MEEZLOZRBBEBES O S b, &R 3 5EH
S, BEABEESPENFICER I NS 2Lk D Ihs
DOFEHBERBEL S 15 DB Cornsweet DFATH 5.
BATEDRTIE BT Y, AROA N =X LZRET S C
EIZED, INSOEHRERENAT LI ENTES, f
z1%, Fig. IACBWT, HbEtHcDBMICHEET S LS
G EELO &R E ST L TR ABORERE
WRE S DD T, Fig. 1A DX ICBETEDEDIEL |
HEINDD, abb®ctdDBICEET S &5 LK
G DER BT L TRARE R DR 2SI
EDT, Fig. 1A’ ® X 3 ICRITE OEI BN S 1
3, FOFRELT, at dOMIETEDESHE I N
%, EfRIZ, Fig. 1BTIE, mekmf, Ahemg DD
BITXDOERELLAMESNSEY, me &ah OROET
EDEIZENTHE SN2 DT, Fig. 1B DL5wcfegd
MICBRITE DEPSMHE SN S, BHEORTT L FARfkC, BT
EDRITIZB VT b ZMBERER DN > RN 5
T3 LW EENW 3 ZOHAL LERL T2,

BT & O EIRE HERh SR 23 AT & @ Cornsweet #5147 & [F]
BEDAH = AL E->THEL T B DO ThNIE, BITEN
HizBWTH, Cornsweet #8517 & [ARRICETEDTFET 5
ZENTEEND, F7o, BEELETEIIIR 2RI
E&d% 1%, Cornsweet $EHICB W T HRERFIRERT I &
WFHEEINE, 2ITRE, INSOFEEHEDID LD,
Ba{T &t & Cornsweet $EHRLDOMR DR E & %2 2 DDME
BOFAICOWTHEL, RAHEOFHE 2 DDH#EHEIR
DIIROKE S OB OVWTHIT LT,

668 (38)

2. EER1:@RITEXL
2.1 H By

KB 1 OHMIZ, BT OREEICE LTS EGHES
FETL20O0E I, TobbHFEMBOEROAMIC &
DINRBRIL DI EI PEPFSPIZTEIETH S, C
NETEREINTVWEDLEAROERFEIFET 2725
1, FHEREOTEEE L FUICER LRI BT, B
RBEIDKREL BLZEVNTFRIND,

2.2 EREE, NBSLUFHmE

VSG 2/5 2757 4 v 27 A% —NK (Cambridge Research
Systems ) ZH W CEHERIC X VIERE N T v F AR
v bATFT VAT T A%, CRT 7uy 7 ¥ — (Christie
Digital Systems #, Marquee8500/3D) 12 & 9 100 A > F
DFEERA 7V — e sz, BEREE, WEY vy
& — o — 27 ) (Cambridge Research Systems ft, FE-1)
EROWIRESEARC LD IFEREBREZE L., Yoy e
78 —D7Vv—LVv—1F120Hz THo7z, L7zd3-> T,
BRAEERADN Y — %, 2 ThORIZEY 60 7
V—AFORERENT, Vv v Y —BIRREORSALOFE R
1359 30% TH D, EAERFOZEBEEIZZ DED B L % 1000
SD1ThHolz, TITHRET 2T RTOERICBNT,
WEHREIXD SDERLADOEBKBD 7 0A b~ ZHHET 5
Zedkmol, ERIIBEOHRTITbh, #ERE IR
BES Db DT B2 Bh o7z,

Fig. 21z, EE1 THWREZ RS, R, HEBR
DT A MRIRE ) > ZROFBEHRB» o I Tz, T A
MR OBERZ 267, FHRBMORNEL 3L, MEF 36" T
Holz. Fv FDOEEIFL.2%, BIEEMIZ 115cm Th-
7. 1DDE 72 VDOKRESE, A7) —YOHFRIZEW
T 5.8min Th -z, RO ZERIFRERE 2 BRI L
¥EIDE, TYFIANVT YT RfTol, Tkbb,
HuFRLZ1EZ72VvOoREZE2LDHV N Y b 2fH
T2, ERICF 21725045208 7 2%z 256 FE
HoO7v—CTEEBL, TOHEOLEREEZ S I LIC&
D, 7Nt A LT ORIBERAEHIE = B 5
B, RO Ny + OEER, ERRICHEES v v 5 —
ZRBIC LI REETT — V2B L CHIE L 72 {E235.5
cd/m? Th -7z, FIBERERICIZ5 ORI BV TR
Vv =L 20T, EXRLIEEEIRZ DN 5D
L h, BOEROEEZ0.0cd/m?* TH oz,

FHEREOCIE, KEDDWIZEEREE EEEE T2
+30° HB0IE—30° (Z 2T, EDEIZLEZEND DN
FEPEWERIERL, AOMEE ENTVDH B \WIEHANE
WERIERT H D LT 2) OEFHIHEY T 2 R GRESR

P



Fig. 2 Stimulus configuration used for depth contrast in
experiment 1. Surrounding inducing surface had =30° slant
about a horizontal or vertical axis. The subject adjusted
the disparity gradient in the central test stimulus until it
appeared frontal.
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Fig.3 The magnitudes of depth contrast compared
between horizontal and vertical-axis slant. The anisotropy
was prominent for about 3094 observers.
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Fig. 4 Stimulus configuration used for Cornsweet illusion
in depth in experiment 2.
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Fig.5 The magnitudes of Cornsweet illusion in depth
compared between horizontal and vertical-edge conditions.
The anisotropy was not obvious in spite of previous
studies.
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Fig. 6 Stimulus configuration used in experiment 3 to
test the effects of dot arrangement on the anisotropy in
Cornsweet illusion in depth.
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Fig. 7 The magnitudes of Cornsweet illusion in depth with
the grid pattern. A consistent anisotropy with the previous
studies was found.

Fig. 8 Stimulus configuration used for depth contrast in
experiment 4.
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Fig.9 The magnitudes of depth contrast with the grid
pattern.
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Table 1 Correlation coefficients between the results of different experimental conditions.

1. DC-RD-L 2. DC-G-L 3. CS-G-S 4. CS-RD-L 5. CS-RD
1. Depth contrast (RD, large) 0.777 0.438 . 0.267
2. Depth contrast (Grid, large) 0.777 0.536
3. Cornsweet (Grid, small) 0.536
4. Cornsweet (RD, large) 0 0.450 0.642
5. Cornsweet (RD, small) 0.604 0.642
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