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Color Vision and Color Naming

Delwin T. Lindsey', Angela M. Brown?

! Department of Psychology, Ohio State University, Mansfield

2 College of Optometry, Ohio State University, Columbus

Color naming is a classic topic of research on the relation between cognition and perception. The
spectral composition of visible lights is continuously variable, yet most world languages partition this
continuum into distinct color categories. Is this partition strictly linguistic? Or is the perception of col-
ors itself intrinsically categorical?

There is great variation across languages in how color terms are deployed in everyday situations, yet
Berlin & Kay (1969) proposed that “basic” color terms are universal, and occur only in certain combi-
nations. Our cluster analysis of 2616 informants (from the World Color Survey (Kay et al., 2009), a
database of color naming in 110 world languages spoken in pre-industrialized cultures, reveals 11 uni-
versal English-like color categories and about four universal color term combinations (“motifs”). Strik-
ingly, the worldwide diversity in color naming is often recapitulated within the individual WCS lan-
guages, a finding which we have replicated in detailed prospective studies of Somali, a Cushitic lan-
guage that was absent from the WCS. We have also observed similar results in English informants.
Thus, an individual may have a color naming system that differs substantially from that of his neigh-
bors, yet is very similar to that of individuals living thousands of miles away!

These and other results have allowed us to address three questions: 1) How are words used to com-
municate about color, 2) How do color lexicons within a culture evolve and 3) What are the relative

roles of nature and visual perception in the development of an individual’s color cognition?

Relative Activity of the L and M Cone Photoreceptors and the Cause and Prevention of Myopia
Jay Neitz, Maureen Neitz (Department of Ophthalmology, University of Washington)

In nearsightedness, or myopia, the eye is overly elongated so it cannot focus on distant objects. My-
opia has a major genetic component, yet attempts to identify specific genes associated with simple
“school-age” myopia have failed. It also has a powerful environmental component, as is evident from
the epidemic increases in the incidence of myopia in Asian countries in the last two decades, yet the
recent environmental changes that are responsible for the upsurge in incidence have remained myste-
rious. We have made a step toward understanding the genetic underpinnings of myopia by identifying
the causative mutation at the genetic locus MYP1, the first myopia gene locus ever mapped. The MYP1
families have extraordinarily high refractive errors (often>—15 diopters). All of the affected males
(and none of the unaffected males) in three unrelated MYP1 families had exactly the same mutation in
a gene encoding a cone photoreceptor visual pigment. This finding establishes mutations in the cone
photopigment genes located on the X-chromosome as the causative mechanism underlying the abnor-
mal axial elongation in these families. Further investigations have revealed that mutations in the cone

pigment genes are also a major factor in the more common school-age myopia. The role of the cone
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opsin genes in myopia predicts that axial elongation can be reduced in children with progressive my-

opia by controlling their visual experience with colored eyeglasses.

Curing Colorblindness in a Primate Using Gene Therapy
Maureen Neitz, Jay Neitz (Department of Ophthalmology, University of Washington)

Red-green color blindness most often results from the absence of the long-(L.) or middle-(M) wave-
length sensitive visual photopigments. It is the most common single locus genetic disorder. Recent ad-
vances in the development of gene therapy vectors have offered the promise of gene therapy cures for
inherited vision disorders; however, classical visual deprivation experiments show that for at least
some features of the visual system, there is a “critical period” in development in which visual input is
required for proper circuitry to form. Here, we performed subretinal injections of a gene therapy vec-
tor designed to introduce a third cone type in the retina of dichromatic (color blind) squirrel monkeys.
The vector was adeno-associated virus carrying the gene for a human L cone opsin under control of an
L/M cone specific enhancer and promoter. The effects of the gene therapy treatment were monitored
using color vision behavioral testing and electroretinography. Results indicate that trichromacy can
arise from a single addition of a third cone class and it does not require an early developmental
process. This provides a positive outlook for the potential of gene therapy to cure adult vision disor-

ders and as a tool for exploring neural plasticity of the visual system.
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HHEZE', —)ll #?2 (FEXERERAXESHERER ", FEREXFH?)

BREEF ORI LG AREEICEDE T EOBIEEMN > 72N 7 + — KNy 7 RS h
AR Fi e 5 &, HB) - HLEM O R ERO M AGEE Z M 2 HF M TOHBIENRA LS
GED) — SRR TRE). AR TR, TSRS HED) — AR R EICS 2
DB AWG U, TSP OEERELE LT, THEHIB &S RSN ZHEN S U IXEREN
HEERH O RO ARSI A 87, EROKR, BIEEPNICHI O MR T H 5 i
ICHEBEA MG 2SA I BN ERENE U b0, NEGHR & 135272 3BT 2 I
HEERARS U & XICRFMMERENSREZ DIt -k, ZhoDfEENS, Ml —
S T O TR IE D BT IS B EBI B & 2 D 7 ¢ — RN 7 24T 5 MBS B> S W B3 IEENE
FERRE AR LTS I EARBE N,
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7p9

B3RN0 DEKZICKHT S EONE

IFMEK, HERH? @R A% UOEXS HE—EZE?2 (FRREHAEFAREE, ERX
FRERAXLESRHATER 2, BEALXFREZAMERFEE S, PRREXFEH )

3 IR B O TS PR E E O H b S BT 5 0 iE, RO RAN B E RIZ
T, BARBOT, MERICHG LU TEmASOHE LD RO S OMEICENT, Yikotlbaoss
MLIZEBENIN E, SSIERDPSOHNITHTE2FE LIOFFENGOI ENRINTNS
(Niimi et al., 2008, 2009). T DI &if, tHAZMNMADKREOH XA, Fdd S O L O WG TN
BHELSICHEBERIFLTVWAZEARBLTVS., INESEZLTAPIETRILRERRIC, 3
WILHRIC B 2 EHiffIR KROS5 O EZITHT 2 RE L, foh o OfSIT X 5 Mg
OBIFE ARG Ule, BRI 3RtREEWEEEMIIbY TR L, ZhEToOREL S,
T, RAER UL B T~8 A ARTS, EHME» SO AICELTHRARILIZHT
LIRENE NI EDUREN, EYTRIOL I BREITXBZRED RIS SNE M-k,

7p10

IS IC kB b5 R MIFIOEERMEERE

{EBRBAE ", AT B2 EEEX' ERRXFAXLEESFHAER, NTT2Z1=F5—> 3 VEE
EBBFER 2

FOICEI VPSS AMDTF 7 A F v 2T B E, ZOFNMNIHBETF 7 AF +DIAL TR MIE
B K RAZS, bhbhi3RiE, 2032 b5 2 MBS R IR S A 7= X
LITX->THIZEIINTNS I EAB ST L7z (Sato, Motoyoshi and Sato, 2012, J. Vision). A
TR, WHHOHBENET+Fe Y —Th3EBICE N T GMMIEEIRENED 5N 3 h ARG L.
AR EMOAT T YTy« 7oy TTRIRENSE T 7 ZAF v 37 Ui oz, TRHIEE T X b
T DB DL A S DL EEE LS Y, JHEHEDO T X MO R0 ay 5 2 M ERIE L.
Z OFER, USRI & 7 2 MR ORERMESR CHSICEa s M7 R MIEIREERSKRE <, ik
DB ZHEH5ITIIHZIEINS O E VS, BB EEYNORKREMNE Oh. Zhid, Bz
b5 Z b OB BRI RIREI IS A = X LD ET B ENSEZAESITH LTV 5,

7p11
PEMBCHELEZ 2BESHISHELRBELOBR

&l B SFEE (ARIEXFA¥FRBESEIFHERD

SHREOWEEAMEST 2 &%, FAMOBEICEREIn &R LTLlASN TS,
KronFzTcoRLy, HRMIRITE T 20RO BEOMEM S HEMRICEEELEZ T
B ENREE NI, 2 2 TARIFE TR, B0 FEBELE —EIC Lok £, MEWE GO RE 5
WASHERNTICS 2 2 X EEEEMICHN, BROWBIES V5L KNy hTERL, £OHHRIC
EEsNy =5y MBS U TR S W 2, —R2E RO PILCEE S 07 R O
HEE< Yy F 7352 ETHUELR. ZOME, RIS & RE O HEIRE & oI HE
BAHLhTs, 61T, EREOIFIFWHEMIBLT, HGEERET 2 EEGITBEENEL
BREICB U A ME S EMEEOMB A M U, Tk, HERMNREHOBES B > BE %
HeE L, PEARE LTS I EDZYMEARE L.
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HRIMRZ ORI & B Collinear Facilitation 1R D RIFEIKTEME

W OKE, LAt ERAXERERBEEHERD

Collinear Facilitation (CF) #h#H &%, L TFEay bS X okl (7500 —) bbb L, H
DOKaY I XA MNOMEE (F—7 v M) BEREULPISBZBRTHS. WA E (20124FK
) 1d, D2RIEEHWT, 750 —OHUBRZBORELOHTS CFRIRBRONSEZ E%2RL
7o, D2KIBR AL ERD, BOVICEALT 2 bR LEMES 2 ERLMICE 5, AFETE, BA
DNMHERESET7 T A —Z2HOT, CFRREAFHDOBERIZODWTH~, HEk D D2 K%
=4y bEl, 750 h—%20 L FICERLE., 750 A—&0LT, HtkE, Mk RO
AT, PEE RS S B it S RO ME R OISR, =7y b ERBHOHEE 2 RO M T CF %)
KR onicoid U, #ikd, ShitHoMkE, S HOFRLHTE CFRIENR oS>/, CF
BB, 77 v A —OHNORZCEb S THMKENEDH 2 A 7 = X LBEHO TS I LR
waEhi.

7p13

White’s illusion [C&1F 5 BA 2 & B D BFREIRY I 51

TIRELTF, AR (XFEMRERERENRFERD

White’s illusion & (3 WIRE DMETE M F DK T FIZ A HAT IR E & 77 i RS 738 B 8 D FHIR AV 52 R
MEE XD BHHZ L & L EMHAEINED, 02 IFLDH MK -5 & 35380 K i
CHRTHA. Alan 5 (2008) (F8H 5 I FHERN R ITHE T-7AE A 58 ms, White's illusion 1% 82 ms TH]
TN EFH LD, BEOHZ IFEOHMEIERRHOEIICI DM UERFICLDKRE
CHILBZSDTH » 7. AFERTIT White’s illusion 23613 2 W] 2 S FEY RO RIEEEHANRS 72
ORI & BRI A LS R T A MEEKERR LRI RF VL, HBREICHS
ST A S BT, EOREE, WT-FHEITH A White's illusion AR EN B 7201013 & D EWERE
MAEBEE Lz, ChEBW2SFEYENBEBEA AN ZAXLIE>THEUEREEZ NS,

8B 8H (k)
—p%ER

8001

BFROTSALICKBIABRRICKT 505 « G - BRLGE

KEHER ', RE—F2 RELE', EAEXS (BREEHREEI-_N—DIII2=F—V3
VR, ERIEXRFAFEHRESEIFMER 2 %) ERSSESEREMBIRRR )
BAO 7T LEIMARER» SRE SN BB (MAHS ) 2HBlTE5I 05, KD
MAEBE R R AR ESbA TS, £/, X7 V-V oBNMBIZG Y v+ — T HEEERTE
B, MAEBOMBEICHMIZFETE B EEL o0, SMERGOREEICHES HEEFOFERE S
b 2 LIEBOA—ROBBSIFF SN 5. AFE T, Shack-Hartmann # it > 4% 7z
FE - WENEREEHNOT, Ao ILER, KOl ST 4 v I AT LATS LTLBBEIRE
7, HERARTH B ZIRKERFRRIC X BRI 2 AT - 6RiEE - L0 RS & FIRFIE L
fo. WO 7o TR U T b RIBEONIE 2T - 72, ZOREE, FHICE SRBILE 0ZE Lo
W, wur I AFZREBZMERTRIRRAZRRL0 &L, EMROGEITENC &b -
7o, Zhid, o075 LAEREBZBRERICE->T, HELWEBEOILEHER L, HRTHEE
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PELTHWAEIEERLTNS,

8002

SABGEERBOREES O EHENS L URENEME

RE—F", KEEE? RELE?2 EREXRS (ARIZFRFZFAREZERBEIEZMER", BITH
ENBERBERREEE 2 (BB EREIEEERMPIER )

SRS A B U 72 BR O SRBIE S O S 24T 5 7o, MART 4 2TV AIZB O TKEEEE L
THEARLUI2 2O QIfEEM) &, RERIZBOTEITXOREIMEBICREINC2HEDT 4
AT VA (EMEEN) OEhZhOENTOBMRET > 72BD, EHFRICBT 2 BEEhS LU
WAEFARBAOPE AT - 7z, FBFMICB LTI, EoWBES TAPER] » [HF] Lok
HHIZBWT, BRI X 23HMEDIERA, SIEFZUETREMAEELTOZNITHRTREL L -
7z, =K, THoEN] » THO»TA] OHBIZEBW TR 2 DOLMFMTHERERASNEH -
7o, Fi, HEFBFREMO P100 K3 OEBRESHEEIIIICL > THRT L LEEDI TSN, 34D
HERE I OO THBOBEEMORI% D P100 OFRENIE Uiz & 2 A, BRFOHKT 5 &M545
FHTEICHMICRE > TR D, EBIREN &M IE I X 2RI 0T, BUEAHREL S,

8003
FBOBEGRIC & 2 BHRITENROKRE
BEHAE GLIRTIIKE)

EANDEEED & ZIRCEROIERIEREARE TS 2 L3 TEROD, WhERESES &7
BWERMBHEIN S KD 5, OB - BT, BITEAROTESMY ELTHATS
B0MME & CREEED FEICHE T 3 ERAE G0, RN E LD, TRELBHEOR
ZHRBRZEOBHREIEERIYUVEDLS, BEEORIICL > THOBEDYBFERINLLZ LD
bRTH5, ZORKTE, BOBESIOBOLY Z2FERT L LE2HRET 5.

8004

PREROLE (XEEERA A & IR A ICIKET S

A R, FERE—2 WME—E? EKkEE?L ERA—B2 BEA H2 (FERERERBERES
HER', FIEXREESEEHER

xR AEERIZEOT, HEG TR CHBPIE ((Aei) b LT, JLEEE? S HER
WME/THE, 207D, RRELHITE T 2 REKEE) & GEBER), = SICitEE)oBIRZH~ %
CERHETH S, AP T 360° OHIFICHEIAASTER I W A HEERFE BT, B{EE
DIRPH, KEHBICEAE25E0D, TNZNOEHOMGEER . Z0E, IBERAE &
AT AR SR Sz, o DS () 2ml &, REKMBEOSHOE— 7 B4
(D) wwFEn T, SOt Ul A7 & IRERALE S O © — 7 JEE PR - 72, &
51, M INIC RSO IRERILE O3 &, EEAMOEA LR TH - 7. ZORRIE, RER
LHAER, MgEphsz N ENPHMIER LT A EEARLTWA, 0K S B EE)E, L
P2 & OHAEBRIE B W THEELRE L2 R/ITEEL SN S,
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8005
RERR LAEEIRR OB

BA @ (REXRFZFESEEHTA

T2 FRITHRICB VLT, DWEEEEFIE U2 SEBEONED S, HERR & pEE) RS Hh
MY AT LUERFET S 2 EER U (IMRF 2011). Lo L, MRS AREICFIHREZ 40 GR
L) T80T, MEOHEMHZRET 2HENEONI. RKFFETIE, ORI
2ODRGOMERIGITBEPU L VP TE 2 hEhERG Uic, HREREAESELES V5 L4
WHAT2ETVIZEANT, REFGOREEY I 2V —v 3 v UIER, BITTEOFEBRER
EHMTE B I RSN, ThiE, BAEFRFOHREZHMT 270017, HREERR LilETERR
2B 2 BB O R O RERI S A BAE A 2 E T B2 BNV E 2 EKT 5.

8006
B3 S LIBEEOEFBELEEMNBET IV

#H FE IS (ERIEXFAFERBESEIFHERD

o bid, EREFURE O GG RIE) LS mER CHREEAAY A X
AFESEAY A ) ILk->THZEME B) EHEME L) oBRIIO>OLTHA LK. ZofE
9, Vz—N— 7 b F—WHEEANTEE IR TE e BB LAHTHRILLTWA I &%
ST Ure, SRR o BaRAI & U7z, BB 4% O BERER SRS 0 B EE b & BRI A iIc &k - T,
B2 s (B2 S SO RRER) 38 —%4 T2 S s T U TIZER
BRTEMELTHD, TOX S B 2 SR 42 duiis, mifEEmm % S o EE L
WS O A B 8E 7V (MCLM; the mutual contrast-based logarithmic model) &% U 7z.
MCLM 3 — 5 R TOM 3 SABHBEA H# = X4 E LT, W5 X (Brightness) & E (Light-
ness) OB EZIITHIE L T 5., SHEH 2 SHHEREIZEF v+ P RIVETIVOF v+ rIb &
LT, MCLMMBEZEF + VR VEFNOREBEA NI LELTHELIONS.

8007

FEEOEXEENEREICEZ MR

HILE—, LAHEE (LEXZERFEREIFHERD

AR, IR & UCTHEBREL BWBEHSWTWS., BERHEOR &K EEEN IR TR
KT 2ENIETHY, ZORMHITKDIESEH-ICERHEB LTI ENTEEZEEINTNS, Zh
FTHA OBRIHIZET 2ENITON TEch, HRIEERO LR OEO MBI S /- 2=/ o
RIZED LI IMEHT 2 hE2FE LR IRESI L TOARL, KPR TR, HEGEEMNZIZE
LHOBMWELBIWELED 75 v bS5 4 bEZRENHNT, I =F o THEBZRE U /oS
MAEES L, 20 HEIZDWT 5 BREFHITD SD 7R1C & 2 FIRFEM 21T - 7. SLiEmEERET 5 72
W, WO UATEERL 2 Y v b OLEEE I L TOEEH 10%, 30%, 50%) % 7 — A0 _EHIZ#%E
LU, E5ICHLEEL—FIZ L TERETOBIT L, WFMHToEL S, WHOBIET, Y
HETFTTHRIZED XS BEMNH M EEEL, WET 5.
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8008
ZHEBXDRAZ IHTE
FE B ROBX, BLEBF (FEXEXRFERMESEETERD

ST TOHERPLRADONIFIEHBELRZIBENINILKIVY « T—=VF Y R TREN
5 & 91T, WA IMEITIIBEE SRS DI Otk BEE LT s Ehbh T s, —F, &
ETbH IRV F—FHORL 2 HMLOBORINELLZ L0 HELH S, DR ZHD
H2 SHBOENIDOTEFARSIA TSN, FRFEOFMHEECETEO RANREL 3OS
SHBEIZ DO TIEEANA TEE L,

RIFFE T, BEMESELOAET RIVF —4 A ORI 2 Aot 3 FE T U Tk & kg
Hdaz K D2 SR OEOCEFH -~ FlEE DLP X4tk ®E OL 490 2 LTI L, &
SEREELCERES N, ERITTOE, Hlfh 20 o AR TITh e, BHRLD, 3THEOLME
ST, KEETRM S SHEITENR SN D - 7chs, Mk TR —icE2s B o nik.
£ - T, WA IAMRITIE, REOMEEME « AEMELTTEL, 2RI xNF—SHmbEEET L L
WRgI N,

8009

IARICK>THEEINZ YA/ 0N—2 £ v X EOAEHDORER

BHF5E, lan P. Howard (Centre for Vision Research, York University)

thoy =4y vERB oI, BHBEBE LT TRERE Licmid s &0 RET, BEROH
BTN AMEEAEFHIT 5 &, BMIRANAEOY A 70—V 2 v 2%5BITENS T ERFILA
S5NTWE, —HT, ¥4 70—V = U ABEOHMBEOMIE T, MIMENEFITEHICERT 5k
WIZ, YA 70— Y 2 v ZAEFFFITIICET2EEEE LTEZTHEIENZL. 20220
[#EE, MBOREEAZETEERETELD0TH AN, BRSO THE, AP TR, FigHETmHE
FREBRLUI ) 27 22O THRBREDO T A 70— = v ZEWE L., £OE, Hiliced
BOEOFHMERYED, HAXOH A 7a =Y 2 VIANMES NI, DI &IE, W—DIREKE
By OERIC L > TRECE DB EERLTNS, 51, FHllanicr A 73—V«
Y ADRE S OEAZEZBMANICER LR, £oREKNERKE RigfhoREMoENTH
5 ENREEh,

8010
BEHRZEIRENIELZET IRERREMEET S

FER—, BA A (FREEXFESEEHEN

e ZHEEBIIBNT, BEGEZHMALTHRELSZ 2L (HTHEEES52 %) W]
REEETH-Th, HBEZZOMNBOHFIZHM L THET LI ENZL. AFETR, Z0HEHRA
EUTHEHBIR PSRN S RALE A E S 2 mleEtEic >0 TRET Lc, EBrTly, HRHREE
ERGT, EHIEH CHZENmE R 28546 SMH CHENTEZ R 2845 TORBEELE L., 20
R, SUENEENLESEEERREICBNT, MEBRICE3EBERTAR SN (5 D).
COREIK T, #EBRIREO EREMER Y (528 2), #EHIRBIC X 5 IRERED) o K#E S )5 R
ERVAROWI EEER L (EER3)., 561, FRBRIIBLCHLRAkOMREEEID (R
4), KFFEORKEREEZBMROMEMIEADHEDATHMT S EBELL, Lichi-T, HHBK
TR EE DS DHE L R % S h 2 afREE D RE S h 5.
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8o11
FHYATEEICXTIEEI Y PSR FEEEOHR
WREM, ME—E, EA @ FEXEESEEWERR)

BEEE D b5 R M RBENEOHBUIEORIE L D bFRICAEI NS Z EAHEEIhTH 3,
AHETREBROUBITERICHT 2 EEORBOERFME, HEI Y b5 X N EREOHEIER
WKOWTHRET 2702 20EBRET-72, FEB1 TREEORLZ T MIBEHRNT, 20
HBEINIZBITECEF L L2 L ICERROSRIIBOWMRHEEL< Yy F 0 795 2 ETERIN
BATE AT L. ZORE, BEOFOGHIBIZETIMICMESNINELHo LI -7z, &
fEHIZ X2 RN BERR oW -7, ER2 TIEE Y M 2 N ERBEARKICELS S
727 Z MBI DO T EBMBATE R AT L, TR, HEaY S X MEELELETRE
BECPE Y BATE BOEIMLRIREITHY L, ChEHWT 0T, ThZhoMPEOMRNEE
EDITE > TEBNRITEREETUIT 2 ET NV ERE LK.

RRY—tvav

8p1

NAR—=ZRT M1 RERREEDERIEENDIGH D REM

EHEH, WOEX?, =ZHBEX, EE—W 2 LARES REB=Y AIEZ2 (&) b
3V, RREIZEXRFAERABEEIZWER S WEXREXEREBIZHMER S, HFEMREKX
FREMP TR 1)

FalINnA /=27 MV I IROGEREREZACT, BRERERBETHSL T/ voXa—T7LH
ORI ARTL, EFARE IR, BAREFHE2ZLOINEEZMER L. fH, HEAREHEK
(Pt £ 585nm) &R BRI (Ui 545nm & 645nm DR Z 7 BREICEAE) 1Tk D HE
KEhz, WHRFFHAFGIROBEELZHEL, 2 oajlEomtl, BENELI RA/LEX
17, A U, EROAREFR, 2 20 00E o GEEEENSE L5 8T, MENEG &
WLz, —F, AREEEE QA3 AR T, Rl mailigoanis s b, oM
LR S E - T WA L, fhoEREE (182 a%) <, RallBomtick sd, Hef
WOMEAZASE S ETHM, BENSG s EME L. COEBREREIT / voxa—70
ZhZNOFERITO MM IS HIER R & —HK T 5.

8p2

FIHEREEOFIRICHES 2&2EEDENT T Y —HEDOBREADIKEIER OEM

EHER, BE—W', RIIEZ', F2EH? NEEE? ERIZXRFAFRBESEIZFHNE
B, @RIZEXRZFARBERY XTFLHERM? SRAZAXNEEK )

2EREE L 1 HOMKLERIBT 203 AHE EHL L 11 AR T T — Ittt 087 5.
UL, IS REGEEHIET 2 L2 aRE L 3ORFOBAZIEIREONAENS. 40, 20
FOHT IV ANEHBEOREERD 5720, IBEREMHETOBRIEE D&% 58 & 113
Ui, BBRFE T 2 IcEREN o as = 11 AR, 7T —h o BPURE L. e
ARG, NS CRIBCY £ R 30°), HIRERIS%ME (AR 50ms) BT v bo— L&kt
Gl Y 1 X 2.4°, SURIFMERIR) © 3T TH - 2. ARIGE O, (1) B2 E ol
THHREITHT 2HABIBEDO—BE, ) KEOLEAT TV —DBZERIZ BT 5 O H FEEE D FRF
ERW, 2OER, sBRFLHKRLTC2BREFEDOT VY ba—VEHT, HEAMIIEBLTHRA
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INEO—HEMKL, AT T —OPLHEEEOMA/NS oo Fiz, 2 BT O/
CHEIFEEcREIZ ot iz, o DERIE, 2 BRENE—-BERIEICH LT
WIEIC & 0 R 50% 2% 2R <, 2R, BT HROHRIC X O EICHIEITKF L
RBBIBEEITH T EETRRT .

8p3

HERERZFBAICS T IRIEBEDEE

B OREX', REBS? (XFERKE=NER, TFEMREREREMNTER 2
HREEBREIIBNT, F—F v bEFGALT A AN 7 5 —%2RRTHHIC—HOT 4+ A MF
77— RS UTRRT 5 &, mIRINZEE O (top-down attention inhibition) 12 & » THEIC
KRLETA RIS 77 —NEHREND 32 ENHMLE SN T B (VisualMarking: Watson and
Humphreys, 1997). AR TIREITIE T4 A NS 7570E 7 —47 v b Db OB EZILEN:
EL, ZOFEEOIN &R EATEONMEIED MK AT - 72, HROFRRIEEF v o3IV &
EFvrxVofExdbadTE#ERsNb.,

8p4

AELHEREEEGEEERET 3 X 1= X LADOBERE— DoG 2 & B185f—

EHHEe ", BERER? (EWNTILXFEBREIFS ', AMKEXZMIZEHER 2
BRI IEREA L, BITEOMREFD 2 I ML s X HMonhTHS, LhL,
RITOWFIT L 0, FIBAR G IIZEN T 2 &2k 0 IEFITK E ZMBEE 2100 LT IR 72 BT
ENHBEENBEZENPSNITENT NS, T TR, KETMEGEEERIBTAEA X LD
ERFFEIC DO THRET 2 72D12, 16 DoG Fll#AE A O TRITEMBICHNER IV T X OB
EERE LU, o REIEZEZS I EITXD, ZREEBES O E— 7% 0.08~1.6c/deg @
HiPAcZ& LI ¥/, JlEEB» S W OELTiE, MFgERN 2 282530 T X MERENA
BUTRT U7zds, s Bnd T3, MIE L 9.7° £ TOMBUEE R O HIHIZ B W) T RE
MREhi, F£72, 02~05c/deg DRIFITH L TIRADIEBEMSE SNz, Thid, ZOHEKOZER
FWE S U RS A ZICE 2 OB A A = X LAWK S HEEGEEE N L TNE Z &%
REL TG,

8p5

ARREL LT T 4 HIT7 0—NEFAAFHHICSZ3HEDHE

Al =, &FEE (ERIFEXFAFRBESEIFHERD

TriF o F IR O RHN 2 2L A ORI 52 2 BT DL TR~NTE 2 (i
IS, 2011). F72, A 754 A7 0—bERICEEROEEMERIEEELEZ 52 EMMohTH
3. 2 TAMIETIR, HRREEATT o AN 7o —0BE 2T 372012, AAISERT 3
PHAEAF T TF 4 AN T o—FBHREZEOEICE > TERL, ZhENMNEBHMICEZ 5%
BALFNI, ZOFRSE, MBHEZIICERTE T4 ANV 7o —0IE ) BRKEBEPBERSHZHFRT 2
TEMbh ot FRS (1999 FEITEXAMOEREB Lict 77 4 AT o— EMIRREEE
AT AL, MREEIZLZEHOIES) BMOELEREEART S EHMELTED, SR RELT
BT A, CHRBEAAROEINICBNTIE, 7T+ AN T70—DBENEE S, £/ 3MIERME
DHENPE LD THEEEIONS.
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8p6
BiOREOESE - RITEMNEICRIFZTRUSEDOSEOHE
TE&ET AHIEE GLIRTIXE)

JBRIFIZ BT, ROENE IR ICREVEHRAEMET 3 2 0 SRR, WmIRSLAETT &5
ROEIEERTT 5. AT, TORTEAMRBICEEE2RIZTIERE LT, 2RIGH MO HHEE
RELD B, 2ot A M OB E 3 RITH O BAT & HIH O BIfR &2 S R O 55 EEd S BET 9
BExHME LK., 22T, BEAEZTLE UROH LICHEER &SRB EIRRT 5 2 &
T, WEEA—EICRESYE, 2 20RO RRIERER S fREAEIE S 2 &T, WRBO 5
DEEETTH) bD & L, FFMOE T &I, FEAMICHEEL 2 dRB oMo RMMEE B Lo
RZOWEEENE Lic, RiZ, BITE AWML 2 G2 0RTEOBEEE Lo R 0BT
EHEL, WMOEIEICHEORKERAT. ZOE, 2WRITHAOHEEE 3 KT H O RIT X
&, FAREE EBMES B, RAMED T B EhREhik.

8p7
BBROFHERNFORTCORREEEXITEIRET EN?
EREAN, BH—M, RIIEZ (RRIZFREXERBREEIZHER)

ARz, PO edRE2 R T0 58, BRUBRANOfIMERC X O HENEENSBEIT 2 &, —
A ic RO R IE T2 &0 MBNEEORHM NS 5. —F, —EEEMNBIWICALE TR
ZORBITHHPAEC B EFREEIC, ZoMELS CRENSKEZ 2HMNH VI BHE A SN T3,
IR T 2RO Z K TE, BTLELATOEREOBESRbITE /M, KD REEM
BN THAEE P OHROBOEEREI T HEHMMENIIEZ 2D TH A 5 ». AWETE, HRHIMH
WELHRENRERAT 22 T, BB OEREEITERES TS ENTE SR
NBZEEHME U, EBTE, TOMRICET 2RHEEP LR RRT 5 & THRER
HEEBEHSYE, ZO0B%OPIMRED /T + —< v ZORMNEERNEST 5. i, L0
DAY IFTAMEAENRT A =5 EF 52 ET, SR ORI RO & O B IRHNE o %0 R
DREIICHZZEBIIOOTHMANS.

8p8
FOERRMBIEICE T 2K —SEDFEM - BRERKUVIRMGESETRIIC X 5185 —
THEF' SBKTE THHEKE?, RKAFX' (EHI=HBHERE ", RETIULEMKRFE? =
WMEMIEKES)
BTEHOELSBEHOFONIR - 8« EAIIHBEEENTWEN, ZOHEKRNE L6
FBEEHROBHERE R T s h T, AHETREOHDBABIEIZ DN TME « Hild
Bk X OMREREBFINIC X OB L7z, ME ZROFE, BOBMOFFEMIIVEMO BT
BTc&al eppndhic, BRERTRELIEAMEOIEERIZ, ST FiClh~mEENSOLET
TRELSRT T 20, FEIMEFETRAOLE T OEERPEOFRED - 7. FHRRFER ERREHIL
7o IRBGED) Tid, BBFIOLEOE 0 AL EGE A AT 2 H D, #FilE ETICw-<D
E—ERETE N LANSBE L T, ERBHFIDOLHEOF VAL AR, FEOAAKHRY %
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