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It has been pointed out that eleven basic color names exist in all well-developed languages,

and that a color space can be divided into eleven basic categories by these color names.

We,

however, use many nonbasic color names as well as basic ones to describe perceived colors.
In this paper, all color names including basic and nonbasic color names were analyzed in order
to know at what degree they satisfy the properties of basic color names by utilizing the data

obtained with ten naive Japanese subjects (Uchikawa and Boynton, 1987).

It is confirmed by

the results that eleven basic color names have high universal validity, low similarity and short

response time, although some nonbasic color terms satisfy one of these properties.
plications for application fields were discussed.
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BEORBEILEBLT, 11 0EABLIHARETCHER
ZEToEEMEISEOFRICHEL T 3 T &EERL
fo. TRRERBLZNEELULIC I STEEBNTH S
CEERL, EABZICHE UERNRERTEIHEE
ZORRVRAVCEET AL EERRLTNS. COE
ZRMBOTESD K k- T Eh, X LICAHEN
SRS RIN T B,

O X5 EZERE 11 EO 2R L ARFEICX->T
AFTYINVCRGENTOB L ENTINETTRRIN
TW3EY, bhbhidEE, BERELTEY TR IERER
{54 (nonbasic color names) H¥E ANS. ET2,
EEABLZOFERAAECIEAZIR E VY. 27T,
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F—3 VIERY ORREANT, EAGLLEEEAR
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Z3ER R Lo o0agREREUCEE (ki
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224D F A MEERS VA LREF TE S 1R D
BERXN, RIKEFZHC LTSI IETOERS N
B, Llchio THERERET A FEFER 2 EEANT S
TEiiss. 7R MAEOERP LWHRABISET 5F
TORERRGAIE L. 72720, HERBICRISEREM
BRAELTOS CE2ELEEN I I LTREDED
NAFRZRL XD ICEER L. 7R MAEDERED
R, B LCEREORBESI~v I/ ra vy Ba—4&
X bbb,

24 W B &

EBORAWN, NE2E{MLRVF( —TIRERAH
B 10 4%z, Table 1 ic&4A% DEE & MR
2R9. &8, EEAIC Farnsworth-Munsell 100 E
2—FRMCXVBRIEETH S T EEE,DTI.

3. £ B & B

3.1 EE¥EBEL

Table 1 O0AMIc EWBESA VI BEZEERT. &
ZEREIBBECIVERY, BN2E BEX0EE
7->T3. Table 2 KW b RLTNTE
BEZERAOCEERERERT. Nol 514373
Berlin 5OR UicEABLIIRE LTS, 10 AD#H
BB I EE 66 ORI - L ER Wichs, %I 3
X 9ic, daidai & orange, momo & pink, hai & gray
EZNZNE—DO A 7T Y —KETEdDLETHLE,
10 AOBBE TR TCIKAV O caZREABLZE

Table 1 Age and sex of subjects and number
of color names used by the subjects.

Subject Age Sex ccl)\{zfﬂ:l:\;(e)i
SU 4 Female 12
KU 68 Male 15
MI 39 Male 16
SS 28 Male 22
YK 31 Female 24
NK 31 Male 30
KH 34 Female 30
TI 37 Male 32
HY 40 Male 32
KM 39 Female 50
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Table 2 Color names and number of subjects
using each color name.

N Color | Number ofNQ Color |Number of
names subjects names subjects
1i aka 10 34| wine 2
2| midori 10 35| botan 2
3| ki 10 36| cocoa 2
4| ao 10 37| moegi -2
5{ cha 10 38| karashi 2
6] murasaki 10 39| khaki 2
7| daidai 8 40| toki 1
8| orange 7 41| kulenai 1
9| momo 5 42| macha 1
10| pink 10 43| zouge 1
11| shiro 10 44| navy 1
12| hai 9 45| wakaba 1
13| gray 4 46| kaba 1
14| kuro 9 47| enji 1
15| mizu 10 48| olive 1
16| hada 8 49| lavender 1
17| cream 8 50| violet 1
18| oudo 7 51| kaki 1
19| yamabuki 7 52| sumire 1
20| kon 6 53| canary 1
21| ai 6 54| blue 1
22| kusa 6 55| green 1
23| sora 6 56| bara 1
24| azuki 6 57| mikan 1
25| shyu 5 58| chocolate 1
26| uguisu 5 59| permint 1
27| beige 5 60| coffee 1
28| lemon 3 61| sakura 1
29| cobalt 3 62| namari 1
30| nezumi 3 63| akane 1
31| fuji 3 |64] milk 1
32| gunjou 3 65| almond 1
33| renga 2 66| hi 1

mizu DIZBEZEPTHY, CO12BNERELD
BE(1)2RLCERLTWA C Lt 5. 12720,
kuro [33EBRE HY IKHW RS- 7obs, ChiZOSA
BHEOBPICEN kuro BEF NIV IDTHEY. HY
BEEROZBZDISIC kuro % 5 < L3 TFIHER
THEIPDI-DT, O 12AMLIIT~T HY OBNICH
SENTVBENZE. ¥/, 3ANLOBEEREICLD
EBicEbhIcBLZIE 2 ETH - 7.

Table 1 OHFERED > b b, Hilo 4 5B E /N
POBRRITOWRELLERY, TOHVIAELT

663 (49)

OSA Z=Efi 7u v + Lk (Fig. 1(a)~(d)). M+,
ELOFEL Table 2 OFBRMIE LTINS, FH,
FENZ 50 T, THRE L TAERDL, FHABZO
BETHEINBEOEEAEEZR LTS, LKLY
BRBEOHEIOEOEE (L, j, ¢) KISBERDOESLE
ROTiFis-7. Fig. 1 d, kKyvRapsEias,
N v RBTEREAELERED LTINS HEABRLZOR
OFHII®%IRT 5). Fig. 1(a)d 5 (b) & BEEMER
LT &, AaZfEBz 0B oMt IhTnicd
Bbhird.

3.2 EXB4

Table 2 %523 &, No.1~14 O EAE L D ILHT
daidai & orange ® k5, —BIE—BEEDTEL
PHEAELHEFEOTWHTHEONTOEEANH LT &8
bbb, UAAEELHEO - DOREANSE—EEZRE
LTWT, BBREREICEE 2RSS HnTnizias
2, ZhoZ20RLZR—DICE EDEHI OMBEHL L
Z2 ohb. ZTT, Table 3 K HAE LEEOTHHOD
BEBAV LRI EAERBREINCORT. EhoBFER
A1zl &b 1EIZOBELZTHEINIAROBERL, &
Yy AR ORFRTELTEINCBEO K ZRLTY
5. 23, #iEE YK 311 HoeE%: daidai, 42
HOBES orange EIFY, O RHATIL HAoEER
daidai & orange O FCTA —/N—5F » FLTHINT
WA EICIESE. CCTRIDEIBRLDF —/N—F
v 72 LI UTHAARBLREO - >Offa, bhH
CEEEDLLTOINE I bHE L. B a OBER
BEZDOBEHOS B0 12D EEF ——5 v L
TWARLIEEBZaldfagbeadr &9 4. Table 3
o, %HIOM WL s ORI X b o—F %
BATLEIBRLTHS. COBRE, *HORLHEXR
g sins.
—FBMEEE T IRDAZHIC OV TIIHERE IS
ERBILTHW W EEZ bNnG. ok 2id, BRE
HY o daidai & orange O X5 KBELTHS. OB
A3, ERBLZOBB(2) NI LT—HLUTHNW R
32&, KESEHOZOOARLD S B OSA RO
NESEHEBREOBZONEBEL IV ~KLTN31E5 %
HEA@mLL L. coX>59% Fig. 2 itRd. N,
DXL % d D daidai (M) & orange (O0),
momo (A) & pink (A), ao (W) & blue (O) DAE
BFay PEINTNS. LROFET, ERAZERS
&, B, EigcHEhii L 5. Table 3 © @H
NCOXS R LTHEDONEABLZR LTV 3.
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Fig. 1 Average positions of basié (m) and nonbasic (#) color names in the OSA color
space. Numbers at each point correspond to color numbers shown in Table 2.
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Table 3 Numbers of color chips named Japanese and English color names.

Color Subjects

names | gy KU, MI} ss{ YK) NK] KH‘ Tll HY, KM
daidai 60 39 39 0| 1111 0| e30(0) 18(m| 1(0)| #19(0)
orange 0 0 0 35 | *42(11) 24 1(0)| 26(7) ®22(0) 3(0)
momo 0 0 5(4) 0 ol s 136 20| 5@
pink 56 59 28 | *44(4) 55 36 | *30(4)| e31(6)| 811(0) *35(4)
hai 14 12 2 13 13 131 *23Q) 74 0| *10(4)
gray 0 0 0 0 0 ol 2| *2@ 7| 6
midori 121 75| 113 64 57 53 94 81 24 | *63(1)
green 0 0 0 0 0 0 0 0 o] 20
a0 34 37 42 31 30 35 26 51 18| o24(8)
blue 0 0 0 0 0 0 0 0 0| 25@)

Numbers in parenthesis show numbers of color chips named both two names.

a0, blue

-2 4 :
momo, pink -
° daidai, orangs

o
47 a\ RLA = D
-6+ Aq‘ . ';n o
&/ a x

-84

¢
4 moma, pink daidai, orange
2 N a ]
=
[ Aﬁ W (1= A=) 2
. 12
L R A‘ A,

N w -
-44
1 40, blue

-6 |
1
-8 —T T T T T
2 0 2 4
i
Fig. 2 Distribution of the three pairs of the
basic color names having both Japanese and
English names in the OSA color space. Daidai
() and orange (1), momo (A) and pink (A),
ao (m) and blue (). Points inside the solid
curves are represented as basic color names.

-6 -4

Fig. 2 fOEHENOREABLZEI LD TRET L L&
i, #2h%h Daidai, Pink, Hai & KTFETHEE
BEAMES CEICT 5.

DEoFEREEICLD, ZPREOEABLIBIE -1

B, LB OEAEL% OSA ZERRICED Licdhs
Fig. 3(a)Tdh 5. Fig. 3(b)icidIE X AL % RL
fo. K oHorELI, EARLZIAEEANTY 5
22 —%D2 D, COPWHREGBLASRAUEBEZRL
BELTFATOEDY, FEEABLORES FAZEMAIICE
BE—RICAMHMLUTHNT, 7724 —lBR 0.

3.3 BEO—HKiE

CCTRERBLZOER (2) ALXBT, FEH&&
KELT—HULTHW OB &, 2EBLENEDOR
BEELTOANEALS. —DOORLZDOSDO—HKE (%
coincidence) 2R L D EFE Uz, WAL, HEE1A
CEPREBELNTNICH UTEETE 2, f#idL i
KRB E RS & X I3 wERE 1 Ao 35—
BE, AKXDHRn—8EE2R2 & SCZePBRETO
—EELSIEE LT 5.

—HE=(F0BEEH VI ABETO 1 BEXHOD

BLEOIGEEHRO FHEE— 1)/ (ZDoLD 1 B
XD OSBRI OFEKRTTHEME— 1)

FHWERER 1 RELD 2HKE LIcDT, Z00i%
AncatEZTo 1 BEY ) ORERHOESMHIE, &
BE1ATEZD0 1L ETOMHE, 10 ALWE 3% T3 20
o 1ETOERES. 2OBRLO 1/EY ) OREH
HOBKTTREMIIBERE 1 AT 2, 10A £88E Tl
20 THh3. 5T FETIZEZ 0O, ISBEHROE
IMED 125 &, —HEXO»L 1 ETTOEERS XD
KL ledTHB.

Fig. 4(a) icgBRENO—EE% No.32 $TOMmK
I UORT. EREEREMOFEETS 5. —&
ik No.14 ¥ TO#HAE A & mizu (No.15), hada
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(b) Nonbasic

Fig. 3 Distribution of all basic color names (a) and all nonbasic color names (b) in the

OSA color space for all subjects.

(No.16), fuji (No.31)TKREMEZEY, #hlso
EREABLTIRINIVEIIE> TS, Lied-T, #
A4 L mizu, hada, fuji 3#ES & ik sF—HKL
THOONE NI ERELZOEEE X FHTH, b
DIERABLZIITEAEH I LTI Ebbhrs.
Wi, Fig. 4(b) K AHBRETO—REERT. O
BEE, #RE10AOEREET LT, B LICHE
THE L. EBREHO—HE LR, ERaszs
mizu, hada BRZZTH—FERIL, ARXST—H
ULTHN NS S0 EREZOB#MER LT 3.
UL, fuji REERETO—BEREL, SEEREHN
FNENRI - T BR A fuji ETFATHNRCE &bk
3. ULledio-T, BAEZITEM(2)EH 0
mizu, hada THY, ThPADIEEAEZII—HES
MIN T EBRINT.

3.4 BAROFELE
EARBLDRH(3) 2 OERVMMOBEFICEZT NI
T&, 2T, BELEFENSDCAZOEINE
B3, BlRccTR—0BEgMDEEEEDE
EA—r~"—Fy FPUTHO O, LS4 —rv—3F
v 7EIE (% overlap) THEHT. 3. 2THTHR NIz XD

i, e, b THEENAEHEZTNTIL Ny Ny,
WHOBLTHEINBERE No EUT, 5%ad
bicitg 24 —N—35 v FEE&%E Na/No LEFETS.
Nao/Np 21ICHNEE, BZbIRAELZ ML T,
2cEicis b, 72E A, Na/Nov=1 12513, b &M
BBk d a L bHFEh T3 i, &g
biaLaicEdIhscliciis.

Fig. 5(a) KBABLE O A —~N—F v FEHAZR
T REEBLRENEHEOF —N—35 » TEHEDNE
, 18EMN2EEIZOBLTHFINSHENEZNT
Ebrsb. LbL, COEAEZTOHMOELRBELE
DA == v FEIGRBLE 20% DTFEAXL, &
AELZFOBEUER EODTENT bbb, ThiC
st UT, Fig. 5(b), (c) itmdhd Lo, JEEERE
LA L —DOREACLLEA —N—F v T LT
To ZDA =1 =5 v THERKREV. FIFEERBLK
HUT, 2heEd—r—3F v FEEBEIBOEEIAL
EROBL, 20% P EodnzE & 5 L, Table 4
Dk Hicis%. Table 4 OIEABLZIZNENDOEM
CHF ki eg S EUEIEL, TOERBLZDED
BEEOERO—FEREO L TWEEEL NS
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{a) Each Subject and Mean

Basic Nonbasic

Color No.

(b) All Subject Combined

Basic Nonbasic

0.4

°
N
|

00T T T T T T T T T T T T T T T T T T T T T T

Color No.

Fig. 4 (a) % Coincidence of basic and non-
basic color names calculated for each subject.
Each symbol represents the results for each
subject and the solid line the mean result. The
number on the abscissa corresponds to the color
number in Table 2, (b) Same as (a), but for
the data combined from all subjects.

Table 4 Pairs of nonbasic and basic color
names which have the greatest % overlap.

Color names
% overlap

Nonbasic Basic

mizu ao 26.7
yamabuki Daidai 26.4
kon ao 48.6
ai a0 46.8
kusa midori 30
azuki murasaki 33.7
shyu Daidai 23.9
uguisu midori 25.5
beige cha 22.7
lemon ki 39.38
nezumi Hai 50
gunjou ao 75

(a)
1.0
2 1 aka
R * 2 midori
n0.8 X 3 ki
@ . a ° 4 ac
T 0.6 . a [* S cha
2 s % * 0 6 murasaki
o 0.44° ° 4 A 7 Daidai
R A 10 Pink
* % 11 shiro
0.2 + 12 Hai
8 B . * 2 14 kuro
. ¥
oold b ¢ B g 1 ¥, o,
1 2 3 4 5 6 7 10 11 12 14
Color No.
(b)
1.0
2 15 mizu
0.8 * 16 hoda
a * 17 cream
[ * 18 oudo
™ 0.6 " 19 yamabuki
2 g o 20 kon
S g.44 A 21 ai
® + 4 22 kusa
. a a - ® 23 sora
0.24 ¥ 5 o . + 24 azuki
£ ¢ 3 ® * a
+
0o0ls—F———3F 43354
1 2 3 4 S 6 7 10 11 12 14
Color - No.
(c)
1.0
g 25 shyu
0.8 + 26 uguisu
a X 27 beige
% ¢ 28 lemon
= 0.6+ ® 29 coball
g a @ 30 nezumi
S 9.4 ° A 31 fuji
» 4 32 gunjou
- .
x a
624 .
] . o 4 A a
0.0ln——f—»—o—3—F o—5—F
1 2 3 4 5 6 7 10 11 12 14
Color No.

Fig. 5 9% Overlap between (a) basic, (b) non-
basic (No. 15-24), and (c) nonbasic (No. 25-32)
and basic color names. The number on the
abscissa corresponds to the color number in
Table 2.

3.5 IDEKME

Fig. 6 T T 3 I8 BHE 2RI, HRE
HoZRK SN PHE M) TRERESL
(No.1~14) OSERERIZEA EOEERBLDIGE
BEX D 3EL > TNE. EABELZTOFLISER
RIiZ2.24%, JERABMELETR2BHERY, Ehe
BERFEAAZCHE L HABRELDH 0.3
FHLIGBELUTNBZEMRINT B, EREAZDED
T, HEWSEERSEONSOIE, Daidai, Pink, Hai
ThHY, chbotagld, JEERBZDE P D mizy,
hada, cream, kusa, sora, fuji &FEEEDIGEREZ
.

3.6 EEXEROFLLE

BLic LTR/NOIRERHZ5A 5 B ORE
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4

Basic

Nonbasic

o
f

Response Time {s)
N

Color No.

Fig. 6 Response time (s) of basic and non-
basic color names. Each symbol represents each
subject and the solid line the mean. The number

" on the abscissa corresponds to the color number
in Table 2.

4 u o Midori
1 ao
2
] shiro ki
0 w} Hai -
u kuro
9 54 mureseki
cha
-4 |
»
Pin
64 ink
»
Daidai
811 aka

-6 -4 =2 0 2 4 6 8 10 12

6 shiro

4 ] ki
: - \

2 q Pink Daidai

L © -

-2 dmuresaki . midor}
E n

-4 .:xo L |

-6 J %a  cha

kuro
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6 -4 -2 0 2 10 12

Fig. 7 Focal positions of basic colors shown
in the ORA color space. '

MowgfE% Fig. 7 10RT. ChRBISESR SEND
BEEELLLIRAEONETHD, ERBREOHL
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