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KR PO, G071 SRR, EEEREE; HE NS

SEE B8425

1 55

B4, 7 5 138 (Categorical Perception of Color,
CCP)&Y N A 46 7E AT B4 B BT 55 1), [m] 44 130 €
(YuWE N Zi {6, within-category, AR W) B 7| 2
b 55 44 B (0, (FU B 8] B {4, between-category, & FR
BC) S BUIE A A Ik, CCP 00 7K BR 1 B €7 )
TR B N 25 S R AT SR AFAE (Witzel & Gegenfurtner,
2016), HE/R7E SR 58 o B rh AR AR H A R e R 3R

MW R BIEF RES M CCP N . 515
T WF5%(He, Li, Zhang, & Zhang, 2016; Winawer et al.,
2007) & A FE S & BAANFER CCP U,
W RTE T AT BERZ A CCP, i H CCP U 7E A7 #L T LY,
72 AL B B 5% (Gilbert, Regier, Kay, & Ivry, 2006;
Zhong, Li, Huang, Li, & Mo, 2017), il HI{EEE
PR RE A% 3 B2~ KT R A TG 22 5+ (Liu et al.,
2009; Mo, Xu, Kay, & Tan, 2011), Gilbert %% A (2006)
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A BETE R AR RIS S LA R K3
B A B il (Franklin et al., 2008a; Franklin et al.,
2005; Skelton, Catchpole, Abbott, Bosten, & Franklin,
2017; Tajima et al., 2016; Yang, Kanazawa, Yamaguchi,
& Kuriki, 2016), i H2)LAMEF CCP Z 5k T 47
LY (Franklin et al., 2008a; Franklin et al., 2008b),
Wk B B 1 I T A X CCP U0 & 4R .

H TS FE 5 % CCPORE A1 P AT K
UESE SRy, ARMEMR S Horp—J7 0 P, k%
i ] A N7 — S RE S L A U Y RS BT
FRIRIGRIR, Jr#esr, Wiis, 2012). i FR%
Xif HE AR # (categorical/verbal label comparisons model,
VLC) (Roberson & Hanley, 2010)4&—~ #iL 5l () 4% &
BEAY, ZARL R . B RE TR T RN
DT AR EL S0 By CCP AL ARl 7 A S5 SR ) At
VLC BRSNSy, HH5E R G R T — 4> B )
BEE, PLBE/ 0B (visual/perceptual ) g i £ 1 Aol %
Tk, KI5 5 ZAH N i 5 /{5 W (verbal/categorical)
it o A B SRALE, 55 HAAas R EIR . A8l
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TS R e R . A FR WG [F) N, L8
5 IS AR RS (different), 78 HBEHTIRAE i, X
90 WA PN B0 B 0l R U,/ R DT G A < SR
(different), Hifi 7 /1B HZ“[M]” (same), 7
N BB 7= A v 2, [ EUS N I 18 K (Hu, Hanley,
Zhang, Liu, & Roberson, 2014), VLC #AIFE T 15
&5 A MBS YRR, i H CCP A
REAE R RO 4 R WAR TR F RYSER, AR EAZ
—FPRIBE IS 1B T ORI SE A [ kST X S
HEAT Sy, 00 1) AR A € 0 0 s % AR R G B
Y4537 A R A B CCP I H R IA .

CAE RIS 2R B URRE AR S A AR &, 0
TP 22 S (RN F i) L 1B 22 R (BHLAT R RN
&, N BURHIE RS 15 RN SE XS CCP &0
HISEI 4325 o SR, AEE R BE RS 18 e
Ak ) A TR BB AN [], AATT DA b BRI BT 6 22 B A
ARG A 25 5. IXEEIRIE T R RIRBAG T LR
Z, SHIEE T CCP a5t than, &5
JEARREIL S AN Z A — 1 22 5, —HAEE R
VAWML R b S BLAR SR ik L A
P2 AR T R RE S AE — s E FERE b FeIRiX — ), {H
A5HMELIXT AR CCP R #E AT S MEERAE, DR
R BEARE A i d IOk A BB 4R, AN BEXY
SURPAT A SRR, RE WA R ZHTEX S AT
TR R, PRV, EEL, AN, PhEAEE,
2008; #hHRDF, K, TRIVE, RULE, HE, 2014
Gilbert et al., 2006), {H B #2256 B0 11 b8 R T 5256
PAEMI IR IR 38/, H IR VLC BRI LA, B e
S AR R G A A ST GRS I, TR AR
il Z W BEAE S CCP, X £/ 1] LL43T il %t
Bl By s R N TR AT S e ], WEAER
B EE S DI RE SRR R CCP RO dnnl A2 4k
Jnatt ey S AR Y X3 R S A A X CCP Y
YR, #EMIR 5 VLC BIAY, AROF50a Segm i, B
PR L o3 ek e Y € S B SO RE ), %
£ CCP R 72 L, S 1 it 5% o7 T 6
AN TRE T, IRF A AR AEXT CCP &3 Y 521, S5
50 2 3 3k T SCARLAT TP Bl iR Bl A AR T Y 3 SO
TRES), WREWE T I TARALXS CCP &MU B0

ARWETEW AR GEAEZ . 58 55 M SO AT =
ALIAL S, S RIR I

WS AT 550 CCP WF5% Hh 4 2 Y 52 46
R, BOlTEMNE S P IS R 12 M
P 5t et — — AR B E R AT (HAR) .

RS A5 Hin oy — 2@, Wk E s N 3t
S0, A [ ) Ay S ] 9 531

o R B RT3, (0% 57 J2& 32 A 0T
F— A O H bR B REELS, JRAT B bR
FTER, Th RSN, &5 LT R BIE R IC T
WAPIRAS o BFFE o, 8l R G T U i
PR TR 55 (22K, 1995), Cogan F1 Cogan (1938)
AR 85695 55 JR R (OGBS . B
6 JE A5 — Fh L ) o SRt SR, PRI AT
P08 % 55 1) F5 B2 B[] 45 T 9 i R (B 2 e 7
A B RSE S AR B RESE BT ] . TR RIFE R I, AR
1S FPLIGE, TERAA S 100K B rh 23 7= A= 15
22 14~18 AL 55 . AHIF 58 R F [R)— Y w6 14 79
T €8, S5 S DR S 5 R, gk i €85 n
THEST. SEU T (o5 % 57 B AR TPl iy a5
INTRE T, {5 g 7R AT 55 v AR R R, i
St VR AR B, (S B AR 18, Vi
[E) S TR, 358 CCP A

e SR A — B aT LU 2T e sl iE SO T
RE TR I Tk, TR E 200 T.— ANl G X
FAZAR )1 CHNBHT 55 2372818 . X AP ELRAED T rh
WAFFE IR, #1248, 2012; Yuan, Carr, Ding, Fu,
& Zhang, 2016), 1 ELiXFp L4 IF AR 5058 m T TS,
M 51 X TA XH1E T ML (Lewis & Ellis,
2000; Galmar, 2012), AT R FIA 2018 SCH] W
155, X AT LAEgl i Fa) i in T AR, 1 T P sk
WA SO TRE T .

TR, DU E T AT S I B A
G2 38 35 A A MT 55 8 B € B 1) G 3 R
FH#& N5 75 DI RE(Gilbert et al., 2006; X3 et al.,
2008), TiTE AR AT H PR — HAAR S 3R] 9 T,
FERFZ A HAE 5 Thae, B, 18 AR AXT CCP (1)
sZme J5 2T e S H AW BT ARl B SCHR R
PR TR ATR R E S hs, (PRI e RIXE

2 SEH 1. @SRRI
Al

21 KW HEHY

W SRR ST EAE, TG B e, W
FXHNE CCP R 52
22 MRAE
221 #Hik

30 Z 8k, 8 B9 22 4, AFEHY 18~23 %/, P 21
%, b2 1.37 %, YA AT, 00808 IE R
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L

EH, TEH. A8, KSR Msn., L5
5T —E M, SR S5 el A B 6
Yobt el fian 44, 6 s 28 6 1k, 4L 36 1
WK, AR 11 27 B ZoRgHLE
AER LK,
222 FH5&E

FI BT 17 W BoRds, BN 75 Hz I
SHFEELISR . W G A 2 TR R
MK AAAE T 5 . RGB OEHMKK N (129, 198,
153). (63, 119, 94). (61, 120, 134), (135, 182, 227).
(120, 98, 135). (181, 155, 226)F1(178, 178, 178), ¥
5t LHES 3 AN 0.45°0 EIE (RITE 5 = fATE),
M FEO IR AR, B SE R RS T 7k
o, RZIMK. KETFE 5 FEIE B 6, RGB GfE
$7:(0, 0, 0). B RITLSRALE. 1. LEnEh
£ 2 OME, BN 3.5 cm BB, RGB (A EHKIK
H: G1(120, 171, 143). G2(120, 171, 165). B1(120,
171, 186). B2(125, 153, 187). P1(147, 140, 187)F
P2(148, 120, 188), CIE-Lu*v*=s[afH 25 4. G1-G2:
17.1, G2-B1: 17.3, B1-B2: 17.4, B2-P1: 17.3,
P1-P2: 17.4, JUIsR]FING 4 N 20609734 CIE FE &5
FHAF(17.3 vs 17.3) MLGEAE RAT 55 5 98 55 # AR Ad ]
() B 68 A W) S 1 S o5 B AR s R S EDE Y
PHCREE, BT AT RG], RUERR RERE 2 Lt
) B 35
223 KWkt

K 20008 . ZEET vs ATIUER) x 2(0% 55 AR
BE: A ovs J0) x 2(JEBEEHRL . JEBEN vs TEREE]) =
P Z PN T h, I AR B S 38 R AT 55 PN )
YA B, A A O A B (LVF), A
NI (RVE) . 955 B2 EE AR R 15 SR o0 F
N % 57 2508 T 108 SR R — a6 P i 3 23
L) 50 Hz WM YI, JOIE 55 544 F Y s fE
FE KA, AE R FE B . VW S A AR i Ry (X
RN B R S R, PR (IR JE — R Y
P Z&AE(WC), 43 & 4> 5 5 S Ji Bk 0] 25 F(BC) .

N T G I B Y, AL Bl UK R R
W R AT 98 55 A o B AN S AR I TE R (] P, R
P TUWE T 18 NI 957 FITCIE 57 B E % 4 Ik, Bl
MU BL, BiRIEE AT 12 MR BRI R AT
%, 8 UCHTEWs N 2644, 4 R TEWE R 26 1. 3k 96 A~
WK PI7FartfE, WA RATLS HIEE N
G1-G2, B1-B2 LA} G2-B1; J% 55 4 4 )5 i it ot g
B1-B2, P1-P2, B2-P1; JE5 W (05 B, —

A G1-G2, B1-B2, G2-B1; 7 —3-4 B1-B2, P1-P2,
B2-Pl. Jo 57 s A Ja MR 5 48 B AT 55 4% 73 9 BA
b =FpE O
224 TWIER

IEASE LA HT, R AP EEE T 4 K
a1 46 2k 2] AR S0 AR, R B I S BRI A
TER S8, PRI B %L 90 cm, 1EXT R o, B
o By 59T LAY R e AT e 45961 9%
SRR, B TT ZEAEA [R] S5 8T 40 B e v 1al 1Y)
FIE Sk p EE—2, iSRS 22300 0 Y — 804%
“q7, SHBLK—BEEp?, &P g 2
PIREE I T i AT — BB, DAR DR i 2 B
IR BN 57O TERIE S5 R, BRI 4G
eI RATL 55 4R 81, 800 ms J HEE 1000 ms 11
LS, ARG ARG RAE 5. (5T, ZERpk
A FEL 58 e e v A R <8 12 A e rh 4 o
—— M HHMBEEA - A, MR AR
MR ZE SR <0, AR, R
I 200 ms, HHAZEAERIS 1800 ms PIANH I, SR
JE BT —d B, Bt S o R IAEA A P
H A PR E S R 2 M E L, WA 1,
PS5 BRAE S U ZORBAR R, B 2 MR T AN A J%
JF H =W 25 B A v A R O (SE PR B R K 5,
RO e 518 . J7 AT ARSI

BT IR IFAT 55 SR i R A

23 HFEREHR
EERIEFRMLT 90%1) 1 A #anEdE, xt 26
AT 00T, KBRS DRER 2 55
WE2E Z MY 2R BRI 9%, BV I 45di 3% L
XoF TE B AR AT = R 3R 5 I 6 5 25 43 BT
PLEF F 500 B3, F (1, 25) = 7.46, p = 0.011, 0} =
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#1 TRAZFETHIXARLEAM £ SD, ms)

ok ZEET (LVF) LT (RVF)

= e L
JEBEN(WC) 32891 315+92 308=81 305=80
JEEEE(BC)  285+75  297+£90  269+63 290+ 96

0.230, ZEARET(0.95) % I T4 WL EF(0.98); Jums &
BN, F (1, 25) = 14.91, p = 0.010, 3 = 0.374,
TR N (0.95) i AL T4 (1] (0.98) . HABARL N 448
B, F<3.79,p>0.063,

XoF S5 B AT = PR 3R A Ny 22 A p, L
TR B, F (1, 25)=5.19, p=0.032, n; = 0.172,
ZEMEY (306 ms) i E 18 T4 MEF(293 ms); ok E
SR 3, F (1, 25) = 49.25, p < 0.001, 02 = 0.663,
W 5% 55 B BE I s BAE I W3, F (1, 25) = 49.25,
P <0.001,n; = 0.663, fRIFBN ST, WC 44 T 9%
57 4511 (318 ms)18 TICIE 57 4:4F(307 ms), HER
AN, F(1, 25) = 1.50, p = 0.233; BC &1 T %55
(277 ms) i F R T ICHE 5T 551294 ms), F (1,
25)=6.76, p=0.015,n7 = 0.213, HAR A EE,
F<1.59,p>0219, WK 2,

340 ¢

*kk

330 ¢

ns
320 | o5

o o5

310 |

300 f

S A} (ms)

290 -
280
270 ¢
260

250

TN

B 2 ORI[RJEBEZE R 198 55 50N
FE: *** R p< 0.001, *F R p<0.05, ns Fo5 p>0.05, iR
MERAER, T,

TEE

K Gilbert 25 A (2006)i0 48371, FAETE
WA 55 45 F T CCP 4500 A 58 B (Y PN S o Hisf —
T (1] 5 o7 B ) 4T R 28 A D o T 2 4 AT S
9% S RERE AL B, F (1, 25) = 13.18, p= 0.001, n;
=0.345, $57(41 ms)ik T IO 55 55 1F (17 ms), HAy
B E 2R, F<0.21, p>0.648,

A O 95 B JR ) 6 1 FR AT 55 v R AT
FE WG N BT, — Tl 555 55 B4 i 0 B
YW —3, I3 —Fh 5 9% 57 H A Bt FH 09 20 AR —

., s e s e B GL-G2 B A X E)
B1-B2 Bitaxt, I 57 #AEXT & B m ] fEA ] .
PRI T SR T el 3 W5 PN 25 A7 4 R — BOOR A (1 PN 5
% 5% 55 BRAE B 8 T [a] — W) 5 A — SR
(s P B A0 5% 57 1A R U 8 TR IR a6 ) 2k 1 7
A, XA )95 57 R 1) LE 0ff 23 R0 s o7 B 450405 43 1)
HEAT LI 5 S5 S R (— BB I vs A — T
PO N Z 0 EET 4 A0 BoR,
P57 M T LR AN AEIERf R LB, F (1, 25) =
6.09, p = 0.022, ; = 0.194, ZEFLEF(0.92) & F (KT
AL (0.96); TER VI Fig B E, F (1, 25) =
3.98, p=0.057, nJ = 0.137, ZZHHEF(328 ms)f& T4
MEF(307 ms), HAZOVIIARE, IEFPER: F(1,25)<
2.10, p>0.160; WA :F (1,25) < 3.42,p>0.076,

R T HERR 98 557 3 AN [ 23 €0, 91 5 ] e 6
AR B B, WP ST A (S #E . 25
A S0 AR e (BT L %57 . JumE) AT IR R O 2
SriTiR, WRZEASEAERARE (RN : F 4, 98) =
0.69, p=0.603; IEAfIZR: F (4, 98) = 0.19, p = 0.945), i
HH 9 57 08 1) B G, SIS TS 52 i) SE B 45 2
24 itig

S 1 FH B U N P AR B 5F L 4% CCP
BN AR A, o 45 S R IR W (B I AE 9% 55 250 T
FRT TCE 57 554, TEWE N FERITENE 55 R T 18 T
TIe 57 560, (HA R CCP A 5R , X ] fE 2
9% 57 B TP T B0t 6058 1) 0 52 4 % i
gk B R SRS A VE R AR BT, Ml CCP &y
o NI, YA B I TE IR ZARR], B
A2 R A S B8 U 55 . PRk, B 15
INCRE 9T, 15 SUE B MELL AR HEE ] . X AT
RESETUBE A5 T RN A 2552, (HN B2 IR A

SEH 1 AR — 7 U] CCP U8 J5 A
b AR AR N AT BRI T, B IR H A i T
He 1% CCP R A HIVE L. 53— 5 HH /R o 45
RATS AT REAEAETE UM T o 3 XU BRI Ty k()
e, AR amgE e, R 2 R
SAF BT CCP RUn; 2274858, R T E—2 4
o SOUM T AIMER, 5258 2 SRAE i At 4
B AT O ToRE 7 AR LT CCP U 52

30 SCH 20 U SCARLAIN B (B i A
Al

31 XKIHERM
SR SCHL AT SE B0 R A, BT (2 1) X B



200 L gt} 2 e FS51E
JEBE I IVE T o Ja O B TR E
3.2 WMiRAZE
321 #ik é“”‘
24 ZROR, BVES &, 4ol 194, SIS 1824 i
S £ A e YT 800 ms
%, SEHER 20.5 %, bRifEZE 1.10 %, g S s B

SEH 1 AR, A 22 ZAiE A E S8
322 FHINEE

T SCHRL T AR 1 52 50 b R Ry 52 3T 5 A v
A 5.5 em [ IE T I R)L, Ho g = i
i ER e, EE, £6), SRMREEE O, RE,
PR FN =R IR (SR A%, e, ). EEAEY
) R R 1A A 58 0 %) AR R ket e S
TR ) F ) A — R A T, DA R ax)
) SCHEATSE RN T, i T S S5 AR A B B
AT B AE MR 57, 31X AT A SE M AL S A S
Wi 55, (HASSEHES 2R 5 SO T, i T ke
HIENE 57 I SE R, SEI R T ARIR R S R T
R B . HA R S5 1
323 Rkt

K 2(0UEF . ZEEF vs AALER) x 2((f FAR
JE: W ovs IR x 2(GEWEIEHY . JEWEP vs JBEE]) =
R 1T PP AR i A0 1 [m] S5 1
o R R AR AR A R A b R L B R R
RGN G E 2 i X R W =L (RSB S L o S
F W 60 A F A Ta], 6 4> Ta) -5 A (4 1R 1)
R AR R A A ) (D 22 1) o MIRAR AN 2% 1 B i A
JERFRI TR 60 NFRIFIE. 6 D EEIR(fRZE i), WP
ZAEAS 12 R, BEHL L., REAPE IR (R, WA,
LRGSR 4 Wk, HYiE RV NI 7
FRECH B, SCge e T RN, AR AT 12
MR AR RAT 55 20 288 MR
324 XWIERF

ST 50 I 7 BE 1 A 0 W S 56 ) Y
oS, BRI 2 Wk, 3 36 MR, &EBIE S
HEASEES . BB B SEdR SR R HET 4 RG], &
BB IEAA G B AR A TE S, AR RS, BialEl
W7 S 45 v ) TR B A R R AE S, 2R
R q”, RIGBAEYHEp”, BlHIWrE 5
B 150 ms B F —iaiC, 5 Al ot e g £
WA BEHEAN T —Br B, DL T X, 35 %)
MRS . 2 60 A~ HARIEF 6 2=, I
rhiE 7 AR SR B 1 AMR 22 A, R 12
A 1 B 2510 . 58 U ANE 2547 12 MRk
PR SEIE RAT 55, W RRFSEE 1, WA 3, B IRIESS

1000 ms

_@mm _200m
| B
] I
B @
T 1800 ms
+

K3 i SRS R AR

33 ZHREHN

MR 1 28R HE R R T R A i (A
IR/ N T 80%IMIHHR, *F 21 A AR T
80% M BIRIFAT AT 00T, KERIETIRIER 2 MR
WE 22 AN 20 o5 BB ) 5%, 2y SR8 I 3% 2.

#z2 FTRAZHETH XML M +SD, ms)

- ZE BT (LVF) FiLEF(RVF)
A AR e R R R
JEWER(WC) 28945  290+45 281+39  280+35
JUBEE](BC)  267+40 270+44 255+26 256+28

X IE A AT = R R A T 25 e b O,
JLWE R0 W35, F (1, 20) = 20.94, p < 0.001, 12 =
0.511, WC 251:(0.97) & ZIK T BC 4544:(0.99); #LEF
WA H AR, F (1, 20) = 4.61, p=0.044, n2 =
0.187, {HA KL E M T AL, p > 0.079, n, <
0.146 , HAWZ W A .2, F (1,20) < 1.97, p> 0.180,
X S L S AT = P 2R A 250 M o,
FRN B, F (1, 20) = 6.22, p = 0.022, 0, = 0.237,
ZEMEF(279 ms) i E 48 T EF (268 ms); JEWE
FRN B, F (1,20) = 69.36, p< 0.001,n7 = 0.776,
WC (285 ms) i 1% T BC (262 ms), HAB A
W3, F(1,20)< 1.54,p>0.229,

T 18 SCUR RN A 25 5% i 4 R 3R] 3 A
T, TiEsE N SR AA e R AR Y B, —Fh)E T+
B AR e B a g, 5—MAE T, &
AI RS2 BiE AR AIRAEAR R 52 o PRtk, P sh
TR N AR — BRI SR — BRI i AT I
A RS [ A R JBE P8 T S5 R 2 o s 5090 4 )
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TR 5B RA(—3 vs A—B) WK =
Mrigos, AR RIS 1) IE 6 S5 0 s o s 45 G i 3
ZE W OERER: F (1, 20)<3.64, p>0.071; ST F(1,
20) < 3.13, p > 0.092, X =y Hf RN A4 1 IE A6 2R F L
I B HEAT T 2550 W b s, SR B 1) 0 I 2 350 e 2
F (1, 20) = 10.82, p = 0.004, 2 = 0.351, —E{—JEBEA
(291 ms)i FE 18 T A —H—EWE N (279 ms), HAh
PRI 25, F (1, 20) < 3.20, p > 0.089, T
AR T PRGN A5 B T R 2R R, i
TR XT P e 1 P S5 B S e AN [, R S5 2
(140 1 28 ) 53 Sl — B N 25 R (Y-WC), A —3K
—JU R N S (N-WC) 5 Ju % 8] 2 7F (BC) i 47 43 BT,
W& 3.

% 3 IBIAIMES AR EH T HIRAI R EE (M + SD, ms)
ZE BT (LVF) FiLEF(RVF)

R ARIRA ERR AR

—E—JEBEN(Y-WC)  295+49 293 +49 287 +40 280+ 36

A—F—JEWE P (N-WC) 284 + 43 286 + 46 274 +39 279 + 37

JLBEE](BC) 267 £40 270 + 44 255+25 256+ 28

bt

X B R s AT = PR 2R B A I R Ty 25 A BT SR,
B RN B, F (1, 20) = 5.67, p = 0.027, 3 =
0.221, ZMEF (283 ms) i & 18 T4 MEF (272 ms);
TG F A0 W3, F (1, 20) = 33.65, p < 0.001, n; =
0.780, JuBE S AR EL EAEMAEE, F (1, 20) =
4.67,p=0.022, n; = 0.330, f& RN ST o, A
M1 F Y-WC (287 ms)5 N-WC (283 ms)% 7
A, p=0.38, H# B#EE T BC (263 ms), p<
0.001, EEFIZMET Y-WC (291 ms) @ #18 T N-WC
(279 ms, p = 0.004)5 BC (261 ms, p < 0.001), N-WC
WEMET BC, p < 0.001, HASW I AEE, F <
0.88, p>0.431, VLK 4,

3R E PR CCP &N 3R B . Y-WC 5 BC 1Y
ZAH N —%-CCP, N-WC 5 BC MZEMH I A—E
-CCP, Xf CCP M AT MEY x —3EA x Myl
PRI — P R E G 2200 s, —BEsm &
BN 2, F (1, 20) =4.41, p=0.049,m; = 0.181; —
BRI S ESL BEAEMNBE, F (1, 20) = 8.47,
p=0.009, n; = 0.298, AR S-HTEI, miRA
A F—E CCP (30 ms)i# T A—ZF{ CCP (18 ms), F
(1, 20) = 10.77, p = 0.004, 0} = 0.350; KA AN %14
T FH N FH 2523 ms vs 19 ms), F (1,20) =0.77,
p=0.390, HABZNHIARE, F(1,20)<1.48, p>
0.239,

300 o—-JEBEAN oA —B-JEEER m YEEE

* 3%k kkk

295 —
ns

290
285 l
280 |
275t
270 t
265
260 |

255+
250

J Rt (ms)

A
K4 ARG R 48 A0

A

34 itig

S 2 O IS 2 B, iR AR TN — 3K
— U PN S N B A, B 2 A T SUfE R o
BAT S . SR, 525 2 M55 Gilbert 55 A (2006)
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Categorical perception of color can beinstantly influenced by color vision fatigue
and semantic satiation

WU Baizhou'; LI Jie'*; HE Hu'*; HOU You'?; JIA Yingqi'; FENG Shenxing'
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Abstract

Categorical perception of color (CCP) refers to the phenomenon by which the discrimination of
between-category (BC) colors (i.e., colors that fall into different color categories) is faster and more accurate
than the discrimination of within-category (WC) colors (i.e., colors that belong to the same category).
Theoretical controversy exists regarding the influence of perception and language on CCP. The perception-based
view holds that, although different lexical codes may be used, language does not affect CCP. In contrast, the
language-based view suggests that language can influence the speaker’s thought, and thus, language exerts an
influence on CCP. Several studies of CCP have provided evidence supporting both views. In recent years, a new
theory, the categorical/verbal label comparisons (VLC) model, has been developed in which it is argued that
cognitive conflict between a combination of semantic and perceptual processes leads to CCP, and thus, this
effect is essentially one of cognitive processing rather than perceptual recognition or lexical codes. This study
attempts to investigate the role of perception and language in CCP by changing participants’ ability to process
information regarding either color vision or semantics.

In this study, participants were required to perform a visual search task to find the only chip (object) that
was different in color from 12 other chips (background) around a fixation point. The participants were asked to
press “f” when the object was presented to the left of the fixation point and “j” when the object was presented to
the right of the fixation point. In Experiment 1, color vision fatigue was used to disturb the color vision of 26
university students who were randomly selected to perform a shape discrimination task unrelated to CCP. In the
fatigued condition, two colors belonging to the same category flickered on the screen at 50 Hz for 15 s, and then,
12 trials of the visual search task were performed. In the nonfatigued condition, a constant gray background was
presented on the screen lasting 15 s, followed by the visual search task. In Experiment 2, semantic satiation was
used to disturb the semantic processing of 22 university students who were randomly selected to perform a
meaning-judgment task unrelated to CCP, in which the meaning of a word on the screen was either that of a
color or a facial expression. In the high-satiation condition, 60 equivalent color words and 6 noncolor words
were judged, and then, 12 trials of the visual search task were performed. In the low-satiation condition, 60
equivalents facial expression words and 6 color words were judged, followed by the visual search task.

A 3-way repeated measures ANOVA was performed on the RT data from Experiment 1 (category type x
degree of color vision fatigue x visual field). The results indicated that the interaction between category type and
the degree of color vision fatigue was significant, F(1, 25) = 49.250, p < 0.001, ng =0.663. Color vision fatigue
was associated with increased RTs for within-category colors (not significant) and with significantly decreased
RTs for between-category colors, F(1, 25) = 6.760, p = 0.015, ng = 0.213. A 2-way repeated measures ANOVA
was performed on CCP effects (the RTs for the within-category condition minus the RTs for the
between-category condition), and the results indicated that the main effect of the degree of color vision fatigue
was significant, F (1, 25) = 13.183, p = 0.001, T]; = 0.345, such that the fatigued condition (41 ms) produced
stronger CCP effects than the nonfatigued condition (17 ms). These results indicated that color vision fatigue
increased the effect of CCP in participants. In Experiment 2, since semantic satiation only disturbs the word
being satiated without disturbing the others, the two types of stimuli in the WC condition may have been
affected differently. Based on whether the meaning of the two colors in the WC condition was identical to the
meaning of the satiating word, the WC condition was split into two conditions: identical-WC and
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nonidentical-WC. A 3-way repeated measures ANOVA was performed on the RT data from Experiment 2, and
the results indicated that the interaction between category and the degree of semantic satiation was significant,
F(1, 20) =4.674, p=0.022, nlf = 0.330. A simple effects analysis found that the RTs in the two WC conditions
were not significantly different from the RTs in the low-satiation condition (287 ms for identical vs 283 ms for
nonidentical, p = 0.377), but both WC condition RTs were slower than those in the BC condition (263 ms, p <
0.001). The RT for the identical-WC condition (291 ms) was slower than both those in the nonidentical-WC
condition (279 ms, p = 0.004) and those in the BC condition (261 ms, p < 0.001). A 3-way repeated measures
ANOVA was performed on CCP effects (condition x degree of satiation x visual field), and the results indicated
that the interaction between identical type conditions and the degree of satiation was significant, F(1, 20) =
8.471, p=0.009, nf, = 0.298. A simple effects analysis found that the identical-WC condition (30 ms) produced a
stronger CCP effect than the nonidentical-WC condition (18 ms) in the high-satiation condition, F(1, 20) =
10.772, p = 0.004, ‘1; = 0.350, but this comparison was not significant in the low-satiation condition (23 ms vs
19 ms), F(1, 20) = 0.773, p = 0.390. These results indicated that semantic satiation increased CCP effects in
participants in the identical-WC condition. In sum, the results of these experiments indicated that semantic
processing was not influenced by color vision fatigue, but it was influenced by semantic satiation.

Linguistic relativism cannot explain the perceptual effects found in Experiment 1, and linguistic
universalism cannot explain the semantic effects found in Experiment 2; only the VLC model can explain all the
results of this study. Therefore, this study supports the VLC model. Participants’ color vision was disturbed by
color vision fatigue, such that the role color vision information played in visual search task performance was
decreased, and the effect of semantic information was increased. As a result, the effect of CCP increased in
Experiment 1. In Experiment 2, the participants’ semantic processing of the satiated word was disturbed by
semantic satiation, leading to difficulty in extracting the meaning of the satiated word. Therefore, the RT in the
identical-WC condition was slowed, and the effect of CCP was increased.

Key words categorical perception of color; color vision fatigue; semantic satiation; linguistic universalism;
linguistic relativism





