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H2 (M20lUREA). MY, BEWHEITOMELFE2Y (FWEMR) OUCRH2, J&H
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lllusions based on conflict between stimulus dimensions
Arthur Shapiro, American University

A visual illusion is an image that violates our expectations of how the physical world should
behave: a straight line appears bent; a static picture appears to move; a circle appears as a
square when viewed in a mirror; a gray square changes brightness when moved from a bright to
a dark background. While visual illusions like these are powerful demonstrations of the nature
of visual processing, a number of researchers have raised objections to the way our field
discusses illusions and have called into question whether illusions themselves are a topic
worthy of scientific consideration (e.g., Rogers, 2017; Purves, Wojtach, & Lotto, 2017; Braddick,
2018; Morgan, 2018). In this talk, | will provide a framework that seeks to address many of
these researchers’ concerns. The framework is based on the idea that the brain does not have
access to physical reality but instead constructs a perceived reality based on the integration of
responses to multiple sources of information in the visual image (e.g., size, scale, contrast,
motion, color, light level, binocular, objects, faces, etc.). For most visual images, the brain
constructs a coherent perceived reality without contradictions. For visual illusions, however, the
constructed reality contradicts other experiences of reality (for instance, the line appears bent
even though prior experience tells us it is straight); or the image contains internal conflicts that
cannot be resolved into a single coherent perception (for instance, disks appear to modulate
temporarily out of phase with each other but also get light and dark at the same time; or a dot is
traveling linearly but is also part of circular motion). Visual illusions therefore represent conflicts
between potential encodings of the environment, not a difference between “perception” and
“reality.” It is the conflict between the potential interpretations that makes illusions compelling
and informative about the nature of visual processing. In this talk, | will discuss how the
framework that | am proposing creates a method for generating and interpreting new illusions. |
will show how illusions from my previous Best lllusion of the Year contests fit into a framework
that emphasizes stimulus conflict along separable visual dimensions. This approach can give
insight into the processes the brain uses to bind different stimulus dimensions.
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EEURT—UYIDREAREEI25— - UV —BHRZHAIT DN ?
—EREDOBAZECED <IREH—
BaE— (BEERAFESDEFHE)

B EREERLIC B 5 THEEMERA 7 — ) v 7 05 (misapplied constancy scaling,
Gregory, 1963) 1 DB5- % #EEEDOMHBICHE D VTR L 72, BRI, FIRFREE I3
DL AP EOREIDE (DEEEHOENE) 2 EHEEA 77—V v 7 OMAZEZ W %
Ry F2—7 L LTH, & BMENEHDOHEHRDOHED S, H4 DItz %
HEWAT =) v 7OHFLEDORE IOHELZRAL, EBTIE, DIEEHEDIE», 227
— - U —EE8, XUV, A=y v riiEE, RV FL7EHOEHEEZ SE
FEEECHE L 72y, T 27— - UY=L Ry VI EHEE R 7 — ) v o
FIZEDWTHHI NI & DL WEMENEEH TH 525 (e.g. Snowden, Thompson, &
Troscianko, 2012), Z @FHHHAAIE LT, 05 D & [RERESEEE o sEE BRI IE oM
BoAaon s ZERTFHITES, —H, A=y Y 7iiNERE X7 v P 7 #Elicid—i
CEEMEA T =) v I HED CEIAIREH S vy, ki THRIBERGEISEO#IE,) 12
K9 % L) FAMERIN T 5 (Mitsudo & Nakamizo, 2005; Otsuka & Ono, 2002),
COFHICHESC L, s DR OEEHEICIIMHAICIEOMEIDS A S 45 23, Bl
DEEHEE L IFMHBI L 2w 2 EDPHITE %,

64 4D B4 (1% 30 A% 34 44, FYFM 19.815.2 15%) b3S L 7 FEER O 54 (Figure
1), FEOFHE BT 2ME—DFERE LT, K VL RIEREEHEOSERER I IEDM
BEDSER otz (r=.53), —F, FHNCKL, 27—V v —EEgiosldia 3 EEA
MBI (r=.03), A=y Y i R EGRERIEOMBEZR L7 (r=.35), ®7 v
RV 7 85 OSEHRIE A = v Y 7HiINES E MBI L 22025 7228 (r=.13), [HEEEH & IED
M %2R L7 (r=.45), $EGEOMEBTINCIHED K TR DM OMER, H 1 TR o8
3T F TOEEHE D 8 Hi

EHWT 52 LmEh, |y [Comdor | g e 11 Ty il .
RIS IS ¢k RS, & eI PR G AR LT o
VYRR, BV R 78O ; ol %% el | o el [ a8
#, B 27— v —§f °t % |Muller-Lyler| [21 .. " |[35  |[13 . }z=
BEA=Zy Y FHBOMNZ o ) R | L A
NZNR O IR I k- T P | [PV | PR ] g
BCTE B LRI N, A = e
$a7— U TG E R - B P | T
R B AR 2 7 — e b [
Y 0 L TR OB b AL E = 0 1,
h &R L LR — o 0m 0% ficanizsa [ . L.
BACHEIHIA S B, L Siigl’
LABIEORTIE, $27— - [as e
Vv — B B 1 B I E R it " et
7= Y T OHFLGIINE D , , 3
LARE LT Figure 1 Th(? hlstogr:ams ‘and scatter plots i 3
° of the magnitude of illusions. The numbers !
in each panel show Pearson’s r. e o 2
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MR EEZEZ B LT, HERONERE U TD S OWE R p(S) KU pd|S) DHEFRIZDWTEET
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PR — VML BERPEETNTOED, L UTCORMFEKRP 28 1, KU'S, €52
%o Sp— I BWT, SFIQHEA B ZHEEE. U5 B, BYal) kv, $%
S DORRDI, Iyl BPATTELUTHEZO6NS, ZZTHIROEREMZ. L5
I

P,=P,=..=P,. ZZTIdI& P ORELHBIICREL TV 28— BRI IFBE T3
W), BRBREOEFEENEHE UTRbh 32 B8H 5 BIZIEHHS & ofEFEEIC X%
FrvAh—Tx— R, KESoEEMICLZRV V., BolEFERIC X %Y o )N— Rij
B) . ZOBEOHEHA L. BSOS ELWCHEIDb S THRGPERHT S 2 L (
Py # Py wherelp, =1l — Prply, — Pp ) BRTHOTHY . NVLRIVYIHERE LT
W Z ORIFEBE S OB L B o T W5, DF VIEFMIC X BHHOFEE. L UANIVLARILY
R DFEZE L B> T\ B, AN OPICEHEERONKTH B M1, | I T, 2oXNzEd
GIET MR, (=0UEEE. S8, B, BEaY) | AEFhTvd, o TIkiES—ID
ZHICEHT 2R BEPEENT VB LIRETEZETIDANS ST ZIEL. pS) X pd|S) &1
[HTELARBEDH 5,
ZDEZANIVLRIVYIHEGRICB W TGEBIE B R E S0, #EERIER p(S) T p(1)9) 13
[Z2HBUCORESEATEETH 5, MEOEEMEDOIRTIE SIEAE S, BIR, @S0z
TELCWZ 5 BHENRHEAE SN S5, #EwmO T —)VCH 5 SIEEBNAY 2B \\Wizsd,
P RET ANK LER S 3. LV EROBRINIRSKI F THERATHETH 5, HHHD [
TH5H] LWVWOIRHA. HHVENFEIBASD [HK] ORFMICBWT, [HEEICEHT 28804
U%, 20K %A HEGRIGE SRR L FPIL T V., BHOXF R EofEE Rz
AN TN (TPATUT4574) 12 TEK] BreglscIhEEs e ghid. sonaple
U CRRAINRR P BRI NS, SKEALUCHROEFEEN RS> TEREMCEELTVZ SR
BRI L WS REZEVERITIE. S—I OZHICBIT 2RI ZENR TR LRELZINS
HeEmTHER S OFIPHEPLE T 5. S NI, B MR - SBAIL TV B NER (JTORKA) @
HEZET 5 VWS HENEN S, EEMECHEMU ZRANEEEKIc W TRET s 2 L
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Bh—F (BRINIHMKRBPERFIERA T« 7EHRD

1. BIKEIL—Y— D0 )Lavy RER

1979 FICRESINZT7 L—Y—« T g bay 7 ZEEFIL, FRIEBEITH D 723 s, BHICHED T
WA TR L TR 2880 TH 5, L, $ERENKE < THA oy Tkl ~
L—W— T vay 7 A ZS2BAINET S & L bIC, ZuDH % Type I 205 Type VIZHHAE
L7z, 2D 95 Type VIIEEDE ANMETHD R THO X A 7 LITRR50T [alkE7 L
— W= gy ZEER ) LIRS, EREFEMASDOELGARIEREN KE W
DT, HRNTL—H— Ty Loy 7 ZER] EFETR A,

2. Type VIZDWTHEETIZHELNATVWSHER

s FE A FRE CRE O T EEREN KX <725, (Yanaka et al. 2011)

c RIRME RO 3B TH D, (Yanaka 2012)

< HRICHEIRI L TREWDGAT THRES T E WisEtRNE Z 5, (Kitaoka & Yanaka 2013)

3. BMAYREE (Yanaka 2015)

(https://f1000research. com/posters/4-676) KRR F X
M B 3 OIS (LHEIK GRUER) . Mo IIIIIIII

I GRrdEdR) | S #fER (H#EAR)) MISERH O
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< BFTCIE, RO TINERFNITER TX 5
ELEG, L LEIZIE TR T L - iy 180 _I‘%'_KI' Blue
LTy 7 AR TR, BERICRRS NS A E 0 Green=0
fEDED | RIS TR o TG, CORDEE  giaigseic @, g THsMEEnE0T
RITA DO HEAIZ LEANER - G20 - fafn L. OB 2o &S AREESNET S,
WREL 2D, ZOEDKLITRT o, 851 s - -
X D F W DT ST BENTEIL TR PAL. SEPROILEIFRIZE & 5 (5D
WIER D3N XD DT, IRBLIEB AT B,

- MR ZEAL L e & ERR OB IR O3 W ZBATE L L7y, Loy LEBRICIEY v — K
SOEME 72 E OIRERGEBYSHENCAE U D, IREKEEh P IX, MBS ML <L TWnaIC
LT, by h— Nl S0, FRRAEFHR IR, b LIRERDSEN TV AR,
BHEIRICE 2 SN T8N HEE SV IRERDERIE U720 D F 72 1B RIZE 2 D NIED 5 D
Thiud, IREGESOEE, KBLETIEZ > T b,

< BEATTIE, ARTHND T EDOHER G GBI E L 720 | $A OBEN S KX < 725 O T
BNKEL 2D, EOHMRBIEG - FHE - fafn L7V O T, FHERASKOISERMIC R 5, i
DILOFEBIZ LU, RBRBES, IRNTHE, B THHN, L HFIXMEETH D, RIBWigEH
%, BT & BT OIS AR DNAFF SR 25 A 10 X 5,

4. MRS BT

ZOFENHEE, MO L L TELTWDEONERTTT 5720, Type VO EE (b
o (%23 NJE]) %) 7Hz CIREh S E724#%% RGB D
BT, R & BoWwWTiuEALRIC, iz AH
IR Ly SERDET D0 E 2 08~ B s L
T, REATRERANETF 70 7 5RE, LoFx
27—V AXEHWE 3D T4 AT VA EHAND HFRO
W5 iR AT, FORER, WINORRGTETHEEHEN
EURhoT-, T, ZOEHRPHRAZEY X0 b IEER
THELTWDZ LA RBTHLDOTHS, 272 L, AH
EREBICERR DR EIRRT D E, ZO—HF LIRS
i TRIRGERS: ) L5 G LT % TR 9. 3D F4 AT LA
WHDHOT, ZNIEZTThiama T O TH D, % FUN - RS Bl
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FAEDOBEEICK > TE L 2RERHERERO TG HE
I (FRERZERF AR 20 ET)

HESINLRHOR S (RFERERR) (X, £ OHRTICEE =D HREOEIC
G LT OMEATZD T2 &RmbnTWD . O 5 HITEEDOH
TR 2 BIEET DRULT S, £ DR ORF MR ITA 2 AR RE OIS L
TEET D055 0?2 ZOREZRET 5720, BEEORTRITH Z M5 H O
2 BTk A LR T D mERAIR RS (RSVP) TH—7 y MRS RE & S
N5 EEOBE (Attentional Blink) | OFEER/ ST ¥ A4 L& H W T,
A TR OB & RIBCRINT S LT DA O & & & ORELR 2~ 7

(MFEEOBEZ | L1, RSVPHIZ 220X —F v &R LTZEHE, 22O
2=y FPHETREL SNWOTKRDBRTH D).

PEEGHIT & AR ERIM D 2 RF1 D RSVP #1772 o7z (Fig.1l). SMFEIL, &)
DRE (FEEHIEL) ISk L, T 77Xy bOFNLT FET7HTEE L. 17
~20 ODRFTARTENZIE 4 T0ms [, ISI28ms TR I NTZ. ¥ —47 v Mk
2o, 1, 2AHEINE. 22—5
vy FRIETOZ =5y MED T 7131
~37 L —ALThoTlz. 2OHDRS

(BEVERIIN) 13 17~20 DT LT 7 Xy
NOBIER LTz, 2 DD RINOHERE,
ZINE TR AT L, 2O5DFRHDE
HLONEDRSARTENEEXT.

RSVP ORI EE & 7= WS R 13, Fig. 1. Diagram of sequence in each trial:
FEBTHT SR & BR /2 <, 0 Two targets condition.
=0y MRIETHEMEL, 2 R/MFThRTERA RN, 2L, TEE
DE | DTG, IR SIVZFRIFIRRIZ O # —7 v b5k & [RIFE B L
STz BIFEBR T2 L 24, RACHEEIIRE S o2 —7 y MET T
(372 <, FEERITHR SRR SIS L TEE) LTz,

T D ORERIE, RSVP ORNZHITE S 42 REHIRIREAY, AT S 72 B2
TIHRES RN L AR L TWS. T LA, RSVP OMIZHTE S 15 REfH MR
X, =7y PO O SICET DA E R EIC X Dm0 A
ZTTEHTLbDEEZDOND.
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Color illusion and histogram equalization
(BLDFEML & v R~ 7T N LARGER)

AR QAR FRA D)
(Akiyoshi Kitaoka, Ritsumeikan University)

The color illusion produced by additive color change (Figure 1) can be explained with
the histogram equalization model proposed by Shapiro, Hedjar, Dixon and Kitaoka
(2018). Here I apply this model to the two different types of spatial color mixture
(additive color mixture and subtractive one) and related color illusions (Munker illusion,

neon color spreading, etc.) and discuss color perception.

Shapiro, A., Hedjar, L., Dixon, E., and Kitaoka, A. (2018). Kitaoka's tomato: Two simple explanations

based on information in the stimulus. 7-Perception, 9(1), January-February, 1-9.
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Figure 1. An image that was transformed with additive color change, in which
strawberries appear to be reddish, though the pixels are not. See the histogram of each
color (red (L v F), green (7' U —>) and blue (7 /L—)) of this image.
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