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Optical-geometric size contrast illusions and lightness

Olga Daneyko', Daniele Zavagno?, Lucia Zanuttini®, #23F Bf=* (University of Trieste', University of
Milano-Bicocca?, University of Udine®, Tohoku Gakuin University*)

Lightness induction is studied in optical-geometric size contrast illusions in three experi-
ments. Experiment 1 tested the lightness appearance of targets in Delboeuf’s illusion: the tar-
get that looks bigger appears either lighter or darker depending on whether it is a luminance in-
crement or decrement to the background. Experiment 2 tested whether such lightness effects depend
on the luminance of the outlined concentric circles surrounding the targets in Delboeuf-like displays.
Results do not support assimilation or contrast hypotheses. Experiment 3 tested whether similar ef-
fects can be observed with the Ebbinghaus illusion. Results are similar to the ones reported for experi-

ment 1.
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Rotating snakes: factors of intensity of the illusory motion

Jasmina Stevanov', Akiyoshi Kitaoka?, Suncica Zdravkovic' (University of Novi Sad, Department of
Psychology, Novi Sad, Serbia', I &EERPXFHALERDERER 2)

In this research we point out two novel factors that affect the illusory motion strength of the Rotat-
ing snakes illusion (Kitaoka, 2003). One is the organization of constitutional elements: global form of
stimuli (variations in pattern repetition of black, blue, yellow and white fields), and the other is the
variations in the black/white field position, as a modification of stepped luminance profile (Kitaoka & A
shida, 2003). As a result, global form of stimuli affected more the illusory motion strength than did
variations in black/white fields position. Moreover, illusory motion was perceived not only in radial but
also in elliptical context square-circle, which was a shape between the square and circle. The illusory
effect decreased depending on variations in the black/white field position and was correlated with the
homogenization of the optical flow of Rotating snakes.

Key words: illusory motion, repetition variations, optical flow, elliptical/radial structure.
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RERE U & 3P FRicaE s nr.
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ARARICHE T _EROERTEMBEICHERGMNENEZ 2 HE

fBEH—M ", Laurie M. Wilcox® (RRITEXZXEZRMBESETEHEER ", Centre for Vision Re-
search, York University?)

MRS B O TR IR A2 2 IRHE R _EGgEAEL 50, Z0EXAMBEEN3HTXE,
MIIRHZE 721 T3 HG A MR T 5 & BRSO MR 12 79 5 (Fukuda et al., 2009). L
MU, “EGORFTESHEICE U TR &R BEALE O RO ST HEH S TR,
KU TIR, MU E O ENTLETRAECEWI EEFJIL, “HILAHET 5 RGO —
7 2 IR - 7o F A5 ORALE A K FINC AL S &, KRG, SHEIh 2 BiTE %
WE L, TOHBEIZX O HLE O HIBE IS MR ZEO R E D A A8, s O BRI 1R
7 ERBUEAE O RNBIN 5. EROER, “>OHRERAEVICRE 2 /TS ICHEI IS
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&, 2L T2 RITEBEFIMBGMEIC L 2 BITSAEORRE KT 5 LhRshi. 20
REARIE,  WTIRSZAARIC 3513 2 MRS & RBRALE O RO LG DR ZRRT 5.
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A computational model of relative disparity discrimination underlying effects of surround areas on re-
versed depth perception

BAREAKES, JIFESE, BRE—B (KRKFERERAE mHEET ERRMNE 2R E)

Human subjects perceive depth in binocularly correlated stereograms. Binocular anti-correlation of
the entire stereogram abolishes depth perception, whereas anti-correlated center stimuli with corre-
lated surrounding areas do not abolish depth perception but reverse the direction of perceived depth.
To explain the effects of surrounds on the reversed depth perception, we developed a computational
model of depth discrimination and tested the model with psychophysical experiments. The model,
consisting of disparity selective units similar to V1 neurons, was constructed to respond selectively to
relative disparity between the center and surround of stimuli. The model reproduced the results of the
previous psychophysical experiments. Furthermore, the model output agreed with human perform-
ances in psychophysical experiments with novel stimuli manipulation. We suggest that depth discrimi-
nation relying on relative disparity causes the effects of surround areas on the reversed depth percep-

tion.
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MmARRICH T2 HEMEDRENHE

LKA, AHME2, B K2 IUTHH?2 (BEUKREAEBRIZE ', BLUXFE?)
FrTRRA 2250, HIREILE X O HWIRBIEOIF S AREMNE D, BUGRERAH O E 0 - 7
RENZIENR SN S, KR T, REAESEEDRICBOTHIAAET 20E2H ELORE L
SEEE R OBLE N S~ (M EoSE IS0 T) RIS 2 BaR Lo F v )
TISHEE T B AR =Ny FTH B, WIRENK, BRI Z v 5 LR TREFFICE R S h B,
PBRBE IR T VAR —TI0& > THIBABEL, Ebond RAhEINET S, EHROFE
MR DI1F S NHIREIER X 0 HEHEENE NS Enbh -1z, GEBHERIC>WT) FliEH
BRI HET 2 BOER EOF v ) THEHT I K-y FTH B, HHEHERIRAT LA ZRT—
Tk - THIHEBE L, TOEE AR EINET 5. KROMSE, HRBIZIWRELZE X0 bET)
MBS SN ERbh s, Bl Eo#EE, EEEEREO &5 S 0BlLE» S SIRENRD RO FAEM
MEREN T,
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FREEBEZBOS TV RAIVERRBORZA

E+EER', GHEEZ B K2 LUTHHR?2 (FUXRFEBEIZEXERMERRIFER, E
=)

BT X FNC 1 EERIC 2 cm FREEE L TIE~72 2 KDST A EHD S W5 & 2 KDFTMEAIZIEA
THZ% (DND. DNIREDORFIA £ /3% OO LIicEis 252 5 &, SAKOHBMBEZ S
ExEHE LI (09%)., 8T, FHIC2AKOHS %2, GHICIADHESEZRE 5 &, MWRHEAEE S
2Dz, BITXORKL 2 2AKDHSMNEZ % (Panum’s Limiting Case (LU PLC)). DNI #ill#

—108—



M3 RIZHRE SN A KA PLC THHTE 2 & PHIL, FRIN 3 ROBOREEF /. Z£D
S, PLCOFPHMEL » IEWIRTHEEIN A I Enbh -7 (09 H). 4MmIE, PLC D4 %H
N, FTIVRANVERNIAICRZ 2HOMEE K L, EBRTE, $RERRTFLVAZI-TF
IZ& > TR LR ZBIE L, D0 TREM TR Lo b o RCRE 2T 5 X
KRB oMz, FEBROKER, PLC OlFE 3 RICAITRINIKRDOIRSITNMEIZIE 572, 2O Ehb,
SARICHMBEENZFEKN PLC THIATESEE2 505,
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RiHMER (BABHKRPTF E S REFI)

U & —E B IRENE B O MR R S AN 22 BB R SRR A CEB AR (N7 v a
V) AEHERE % Z & Palmisano S QBATHIRICK O ER SN TW 5. SR0FEERTIZ, HCESH
MERTEOBTERE T 572015, D HiA~NOACEHOBOMBEGERE Y I 2V — LAY
F4 AN T e =R 7 =R ETO RO Ry b — AR LM E, 2 HEoy
5= (EFA A A THEOBD [Fhh] LM% 2RI LEBSHIHNOHCHEE)ZT - B
WA A2y 2 2 b — M UHIE (Rl— Ky boXF — U DEKES) & ¥ 7 —#E B0 Bk %2 FFD)
EMGIERIINT v a VEBEE Ui, EROBE, BEITBOTOANST v a v OWEsE
LUk, o, FmYEEIRSM T & 2R ¥ g R, BRI SRR B 0 E B hs
ERFT A EICL-TRIZEDTRIBNIEEZRLTNS,

3p07

B (C K 2 EENSE R D BRI M D B

EWIIRE ", RERZS BRER® (MWNKZEXEREMIFN ', BERZIMRES? UMK
FAREREM TFHERE )

WHEIICEE M TH 21 bhhbod, BiEPAEIN28EsIhETIZLL 222G sh
TWb., KR TR, Teolnliz | $5M, Fraser & Wilcox $Ef, T =7 <8, A4 7 FHEHOD 4
DO ONT, TOEBAREORMAFTEZE KRS VU CRIE Uik U7z, JE 3B %
I TiTbhic, BEBRo#ER, Teoblix | $58 & Fraser & Wilcox 8 0 R RFPE I FHILT 5 2 &
MRI Nz, Th o OEEEHIETIMIER®R T ClIcHRIhz ok Lic. —F, ==7 <t
EA A Y FEEHOEBART 10 WORREMATORDIIRED S lin-7c, o, =7
TEEML EA A T F IR U TEFHF G LA VRO WD &0 ) RMFFEEES A A = X LD Tig
D[EldE | $54H & Fraser & Wilcox #HICH L THE L TWB T &2 /RET 5.
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RRZBENIM LICEIFEEFINEEDIET
AFEAN, kHEK, PAEE EBERHBZEXEERIFR)

IBLEENHLMS T lx 2 OMEMIR O BEEEZALIT 3 2 RESK T35 2 &A%, Beer & (2007) 12
Ko THEIN TS, AWPFETIE, IREEBNOHMRICSZ 2282l o MTT 5720, REHE
Bl o 2 it U T sp il B 2 008 U7z, 0 i M B a0 icikx L2 S h
MBS A Oz, MBS EB IR B 2 o LA O R L, #EBREIZZE o a1 ki
Xt BIPRIEETT - 7o, T OFER, IBLEENMTE A U % ERkEfEF (SOA) TiE, flid SOA
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ICHANEIFHIEMEN S 2 b otc, ZOMBIE, FIFICEEER Uil RALE 128
fe 2R Ll o AT 4 2 RSO B S A A b TRBMTE RN I &b 5, BLE
BAEICHETAA DX LICBOTHRERSESGSNE I EICE DU EBIRAEETH 5.
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EENOREIC L YBE LI-SBEAICE T RHEZINEBOX A=K A
ZILEE ', AHET?2 (FERZRERANLSHEEZHRTR, FEREXHEE2)

PR AR I O & P AIOBR & v oo /NI 2 BB 1 U 7 T 12 B 0 T, AR Bl & SR PR o
INIR D —IBDEF) E RS /5 &, BLOE U A RIET R EMNTEX B, 2O, (RREE L
LELFESRPGALEMEHEKEE LT - A TR, BEOHMRAMEIRIELMEENE. K
METIE, ZOXIITHEINIE > Tk & » 2HNTOM S SUHIIZ>WTHRE L7z, FEETII,
BRAT RIS, (RBERE IR, MM, oW &R L CHEBId 2 & EF T (2heh, K
BEBh 4, EOEEEE BN S, K o SHEESE TR, MASIROMW S S 0L L ENIE L, Z Ok
HOR  EREEE) & T OMBMEIR O B S 3 EME B A TOW B S EREETD, K&
RSB S A T OO s MO S & E B I T W2 S OB O B MR TRHMTE R
WIEDRPShER 5T, TORRE, RAMEMERAKNZ SEOT v A7—ELTZEI NSO
WEEHT 2 X577, FHEORE LM ZIHZ SUBEMBTHON TSI EERBLTNS,
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EBECLZBEFEMBCSITIEENTEDTE

FHME', AIEDZ? (ERIEXRZIZFHERIZH ", ERIERXRZRERBEEIZHE
2

L EB O EMEMICB LT, e 3 E SN OARICRET 28 LOOFEEB R 2 @G L (|
BT E A TR, ORT Wi LICFBOHRDOS v 5L Ky MEERDT V5L Ky MEEZNRZEN
Bz ~Eo#ETERHSE, HOOIEHEOTF A MIBEEELSLDS VLA Ry MMEER—D
HECTHE S S &, F—@ETHIHLTNBES VF ARy MEZE - TF X Ml E b 4
g5, APETE, COBFERZIHRENTEENEEL TOEINEI hEFANL DT, #Hik
SUFLRy bEROTHBZIER L., fIBEREBRDOE S S VY LRy METENENRIK
SN b SRR SRR D, HERE S BRI RS TEEIN TS, TOEL - EMICE O
T A Ml AR LU, EREERoMICEREEMS, ZOk, EENMWIT OO BRI T
Z M OEE S N B I E D hERNT. S OFIESM SEEISAE AL L, ZoMmFEIRIC
BT BHAMAEZE O EORE 2~ 7.
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FIBIZHIF B HROHE

B EE' KEAEF? @R 82 W0NEXES £F B4 (FRAEXEHRE ', BEAXTF
K2 RKE - HPEMEEEEIENTS NTTIZ 225 - 3 VRIZEBHRRER Y
ABREHOREZBTESITHM T2 ENTE S, ZORRMEDORENBERED L S THE
TEMEBF L. CGE2AVT, SLROBULYIK (v M), JBIRESSWEK N4 54 b)), A
SAPDORDVIZHNRYFBRO - LI BT I X F v 2Dy MK (R F), =D
OEGEEMFKL, =v bvs A T4 b, HBNERVYFvsNA T4 ORT 2H:%5-8 » HOFL
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iR Lz, 2ofR, WThoXR7Th, %78 » Bt 2 LG N1 74 b EBOH
DN ARBILELDRHT A Ebhots, RUFEMEENL T MEMFOWBOMEE Z M 7S5
LR RIFIFIEFE LWL En S, -8 » HOFLWIZ, KROBEBHEIETERL, "I/ EZ
ITIHWWRY VOENWEZBALARDI T LR EIN S, IhoDEER, RHONRDME X
XS B AR B A AR 78 » HTAICBIN A 2 2R LT3,
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EZEEERMIC L ZEENE DR
REME, B BA hAXE ERRIHZERPERIZR)

Frltl o THRBEESHSNMTH O, BHLTLHARAOKHE - MEEFITE, 03322
=Y a VIEICB O TEBERFENNOTH S, Klr, FIEHRICET 2 MITESERICIThITE
D, N170 72 EQBUTERIBE B LB (ERP) KO OHEEMNHO M ER - 72, RUFETIE, B
ot (fafl) Z2E(LSBEE0 BRP Z5HlI L, HOZE(LE N170 5, B XOARHK ST
LB (T892 S OBBREWSMIT S EA2HNT 5. ORI % 8 o Himig %
F72 ERP GHUSEER O#ER, e MEBT THAOENITX D N170 E— 7 IRIFEDO K& SITEOAH
Sh, BEEOEHANA Y VAT — () »omEL L BIHED, NIT0 E— 7 RIFESKE {75
ZENIF a— VIR AER O ENMW ST 5 7z N170 (3 OB AR A K 5 & &
NTHO, BT 2 0L KRNI AEB EBIR L TO 2R ERET SRR & 70 - 7.
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MEINDIEESANOYEHNT—HRIDHE

WRHESEW, BH—MN, £FEE (ERIZFRFAERBEEIZHERD

Mrcbiz, BMSEVWIBREELE->TWS. #l2E, o Lx R, WKOREHE, , KiE
REWXE-T, HIRINBEMIDESGONENTE LS ICEbNs, LhL, IS OEE
MO EDX ) IEREM - THMSZME L TOHEhEWShTRAL, APFETE, GUMESIZHE
DB ERONZEROTHS [REO—FS ] ICEH L, HEIRE L T4x4 D T8h o T v
LTS8 % RBAN Ky b7 —UaHn, ZOHBNICEITS Ny MNCEOYPER I —FR X &,
WeERE WA T 2 EHE S OB ATz, EROFE, WENZ—REIAWNS O, UM &S
NI K BB END T EMRSN, CORMS, FUHEIOMRBICENT, WHENLE I L0
I IEMNEE L ERND 1 DTH B I EWREE NI,
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KEHRHFEICE O THEDEXHEEN LR EICRIZTTHE
BAERF, AHER (FEXFEXFED)

2R DR 2RO AIGIIT K > TH 2 HIKEN O A, WBOME 2EYNHET2 &, A
WO HMBENFIRANIILH L TR EN S OKEMR). 7720, AfoEBKE% &4 TsH,
BOMAEGDRICE > TREWHMBOEERT O LTHA 2B L bHEsNTED, FIZE, A
BNk, AMllic< ¥ v 7 Dig#E4E & OKIE T, HEMIEBUTRA 256055 GEaifdisy).
AWETIE, O 2HEOBREERGOWRACOMABEORICK>TELIRLLHRLTH S50,
ZNESMHITIMOLOIBEUENED SN Z 00 ER Ui, ERTIE, KEDEE S anEE
LORENBEOMALGHLEEMOT, W OHIRE 22k S &, Lz ERITRE Lk,
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ZDFER, WEBOMHE 2 BET 5 &, MO AEbRITL S TG EIZZ/L L, —F
DOEED S OBENEHWB T AHANED SN, T LR, 2oL NILBD £
AHZRLTE > THHEN 2 A[EMEA R L T 5,

3p15
EABOHIBVERNENELIBREB TNREININI V3 VICRIZTHE
WBEC 2, KRAE2 BE—E' EREXEXREREEETZHER, MITBIEAEER
TR E BT 2)

Howard @ W98 (1987) KA~ OWFFE (2007) 7S, RIHOBHEEBDHENNNT ¥ g VHITIC
WBARIZTIENRBEINTE R, AR TE, OB ABOE N, B35 BIELEATH
WENBERI Y g VITEDEI BB ERIZTONENSHTT S, B 160 cm OFER K— 2412 M
JBRICS V7 LRy MllE#EE U, BABIIHREY 1 X (4588 45,90, 120, 180deg) 12k D
Flos®i, ZORIZBEEOKFEHE D DIT 15deg/s THIEHTIS 5. EHZHEIEZH>8 A
DEABSRF 1, 2 BRI 0 2 H0% 2 T OB LS (BALHERL, #ED © &5 6 Tl
LU, BIEPICNREEININT v g VOBEATBBICER v 7 ZTHEHEMNIZIGE L., ZosE, X
7y a v OMERER 6 R THMESN S, £ORE, RABICBIGRE HIB AR THE Lk &
FIIRT Vg VORBEEREIZE 8- 72,
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BUSER N CE T D EEENERNE & ZENEENF O EEH MR

HrigZ ', BEHEZ? WOFHE? QIGERFEIZHER |, ASEXPHFREITZMAMES
HFERE D)

WA & IR D IR & R E R PR EERTER D EHR E DB O A —HIT L > THER I SN B
LEZoNTLS, FxOBBEOEFORBICENT, HAERLTHE AKX bIITHICE->T
WABADHREENRTNENS ZEMBAENTN S, AETIE, TORREIED 7247
FHEEH CEBERE (Vection) %51 ITHGETURL, HBRE A SERIET 25, BB
WAL B2 E LT, 2h o DBICEEL 2G0T 2 FEINFTEMO 7 > — b %247
. BB T 4 AT VA 0BEAPICHEEE 2B &, 20RO IIZELE TME, JE, &&
EF—R—FNOANITL->TEMET S LItk ->TEHZ oM, ZEIFIBIIREBNIIM & W] URilig % b
BEDNEET S LB ON S, FHNFFM T, BEFROCOEBFHERELS LTHL SR
T % Simulator Sickness Questionnaire (SSQ) 2Z&#&1Z, Mat£2179.
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WMERRFEZTHICEFTE9M 709 9 h— FORESFEEDERMNEL
TRRT (BERFEXFHANER)

<A 7 aYty =K (MS) {EHAHITAE U 2 S IRERES O —FiTd 5. MS (AR 3 RERE
B2, ZTOREFEPHMIEREORELAZ I LI EPMEINTH S, HREHERREETHO
HEEANET 2IREE LTO MS Bt E 84 % 729, AWFJETIE Engbert & Kliegl (2003) 123
ST 2 ORI FiEEBERL, HEERREEETTO MS OREHE L FnESHT L., 20
I, OFhomihAETd MS BAEHE IRAOEED S 3HHOEME caBulmL T, =
DHAFREBVETITONTWYW B9G22 & MRS NI, kO FRASEE ORI
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FHARI AT BT L O FEAE LB OEITO K& - 72, MS HFIENZE L Tid, MS BT
BT & o THERDELTS 5 7o, SRS ITEI T 2559013 MS DA R 725 4%E & 72 B aREPEZ RIE L T
B0, MSHHHEIIOWTE SRBAMHANLETH 5.
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BRENEIEOHEMELZZEB LI-BERERET I

EAEE, MNE B2 (ERRZREFREVEIZFHEREF L IFLABRIZER ', EHKF
EYBTITPHMEF S X7 LBRIFRE 2

B LS T EREBEAD by T VIR, HAENRROIGEI A BT S 2 S
NTW3B, 25 LABRICHLT, Hamker BEFIVY I 2 b—¥ 3 VITdk - THEBHE~ADTZED
&8s V4 BF, 1T B, BiSAIREF, RIEARTEFOMEEMAEy MU —271CX 04U A &R L (Hamker,

2004). LA U7AS, Hamker DRET 3 €T IVIGIHEMHOMREAZIE L T 570w, HREE %M
I HERFEREO HEMRINIC B O THEBEO R TR ARG T 5 Z LN TSR, 22T, AWET
WFEHSRED A A= X LERHT S 2 L2 HE LT, Hamker @ € 7 )V % R HELEIZ £ THLKR
L, R E)o B i siiRE o 18 U w2 #nrd 5 2 & T, EEOMBRETICIES<
MEBERETIVAEMELL., Y ab—Ya VO, TFIVORU HERRE DR O R
ERFOIEREAMEBU LIl & s, BBBENCHES MRROBINIINE 7 ok RSN,
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BARHICE ATV MEKMBEDEA M
IWAES ", BEA F2 BEARE? \ABR® EEERAZRERIXEHER ', ELETEHK
RN&tt 2, BAREERAFEEIR G OERIFEH )

JE A TR UL S O REDBERICHE > THAMNZMITIK T T 5700, T4 7Y 27
FNEHIEWEETH B, D, A7V 27 MRAMREREICHOEBATITODATE D, UM
B34 7Y 27 MEAFHIZOWTIRIFEAEW S hER > THRL, £ TAPIETIE, [
TR B T B4 TV 27 b OTRABERMEIC SO THE A0 U7, RO 5°, T 20° DALEIC
HEEA 7Y 27 FE2ERL, EAELOMIMNIA T Y 27 PO EFITONTOHMHE%E
FhiL7z, ZORER, R X6 L&, JIEERMEOEICHEbSTA TV 27 Ma& Ol
MuRETH -7z, UL, HIY 1 X 3° o84, TSRO 2000 & &ICA 7Y 27 FOi
FIEMRALE N SHEN S R, TRbBAR X ICHRI S h 2 EaAA SN, ORI, BaIH
IZBWTA 7Y 27 MIBEEOREE PO E UTHARIFEICERSh B REEZ R LT 3.
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FBOBEMBEIN N TREEEFOMBIS LS KIZTHE
ERGM, ARERTX, TEEHN (@RIEXZARBRS X7 LAHEHR)

XEBEETOBE, FHOMMBREOEEIZHE-> T, BAICET 2MoMMAM SN TS,
Zhig, Ny —UBEMSERBEIIEDB I ETRE S, i, BREBEREAREICE S, B
BIREREBRLTHE LoRELH S, AT, 2200 BXFEMIFMIEIRL, Zh oM
[ UnS7s 2 I 2 fllr 4 2 3R TR O B85 & %, AR SQUID LR (MEG) % F WV TEF
U7z, il oo BER [EIBE &2 80 msec & 500msec & U CHIFEL /R S W & T D BUSIFE 2 FHAI U 7ok
R, EBERE TR 80 msec O USKEHIME C, & 512 MEG GHllER & 4 LISk K3 5 400
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BRI BN EN 2 TOBK T ORI N, WEEEEROSEEE &, BEESE, A FWEEn
AT MIGE A S h, £, THHTE/NER IO S 500 msee O & THREMIZEN
7z, hiE, XFERAHOEHEN—TOEHEE LTS EHERIN 5.
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RAMEERRphAR & A OO T AR AR B R R AR iR DR 5T

BHEX, AR—F, AXE—, BHBE ZFEEH (JIIBEERULAXZRZRERRITEHE
&)

HEB IR O MR ETRII AR 5 0, RBICE > THIICEE S P T ORI R T 3. KB
Bz EICE, shZhofiaz B RN TcE s 2 EnZEEn s, IRFOMIFRE THRE S
N3 EEMREEOREIRON S, T I TAHETIE, ZOREBEBEICT D HEERFHT 2
fod, R RICT v E 2 — % EWMAET 1+ A7 VA Z ALY RN o #IS AR A7, H
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