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Differences in color names and color recognition between
China and Japan

xH R Akira Asano EibiipNea Kansai University

PRt EEF Michiko Nakamura RPN Kansai University

Z%F (&K) FHE  Chie Muraki Asano EEHEKRE  Hokkaido University of Education

Keywords: 44, 7, #RAL, F8, TEE EFNTKRIS LI L DE S 9 O BB Z{F

A A, L7z, ZHHIiZonT, HARAN.6 N), HATE
FEFREA QO AN, FEEEFEACL Mo 3 7

1. [FL®IZ N—T RGN, CFNERT LK E xR

HH W E TS L TEER AW D LD, @
ERBEBORBBMTIIERAN LS ALND Z L
D, B ENTWD. Bl Z1E, SCHR 1) T,
FETIIREAICH L TEBD TEW D L0k, A
KB EOE®RRHY, HRTIIIEHEA R EEERT L
EBIT, THRE] 0L ICEVWEREET LD
ZNERRLN TV S,

AL FETOEERENE LT, HRfa(red)
ZETERTLEE, BARTIEEIR HR) LuvnosEn
FANSN A, TETIEEIC T &0 T
WHNDLEWS Z NS D, [FEkC, Flblue)
FTTCRTLEE, HARTIT TH), FETIT ME)
EWVIERFNLND. FIT, AWFETIE, H
HFRICOET L AOBROENE ST 5729,
THAREEDOHARN] TEREFEOFEAN] THIE
EEOFEN] oW ERSRIz, S IER2H
E e REORBBIOHFAOERAZERL, #
T HEE IS O RSTHE ST

TREORER, BARNEFEAORIZ, T9- 4L,
%,/ CHINDODOEEDE NN LN
7o BAREIZIX, TR AL TRATZEE OFHL A
BHEIZBWNT, BARANT FOIFEI BHRELD b
KRV, WEEEOPE AT TRoIiF o »n
RED BEEREW) EEZDHHEANRH -T2, F
7o, 15/ 8 CRALEEOMAGDEIZEND
T, BARNZ BEDIFONEHE LD LEENMIW,
WEEEOTEANL TE0IFSNE LY LEEN
V] EEZ DN BT,

2. RBAHE

Munsell Viewer ver. 5. 0[2] &2l L, R3EHE,
FREOOAEDOE S L6 5 AOmEg L, 540
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2 5 EIR % A 2 S L7z

1(a) DD~®i%, Munsell Viewer ver.5.0 7
7Y VERNT, < /LA CREICH T
L4 E LCENLEHI0RP, 2.5R, 5R, 7.5R, 10R
EHRELT, fEL=2b0Thsd. HhHEIZK
L@ DB RAEZZRL, 1%, TR EWnworFnsE
TEIIZ1IFINEHE LN AE, O~On bk
R 5. WIZ, BIHEDERRL-AHEICECT,
ZOEMHTHE (value) » 2 (chroma) A H
LR ARZ 2 RT 5. il LT, X 1(b) Xt
ELTO (BR) ZBATLHEICERINHBAEA
Thbd. WHhFx M1b) s, 62 R &
W FEDMAIZ T FLWE K D055 RT 5.

(a)

v/c

6/14 6/16

v/c v/c
5/16 5/18

v/c
4/16

v/c

(b)
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20
19
19% 5% 38%
18
17
14% 19% 5%
1 16
15
14
13
12
12 13 14 15 16 17 18 19 20
(©
X 2. [R/FL) CRIZNT-EEORR. () AA

A (D) AARTEAEFEA. ©F EFEEPEA.

B, THL] W HFITHONTYH, RCEA
Kz - CRIBEICHREAITY . £z, [ #)
LWV HFZHOWT S, 10BG, 5B, 10B, 5PB, 10PB,
10B O EFHZ HWT, [RROREZTT .

3. EEBR#ER

Z OFHEIL Google forms & Microsoft forms
EHEHLCYE— FNTIToln7ch, BERashdth
XS FEOSKBHEIZE > THRAE->TNS E
WHMERHD. 22T, B HIEDOO L DD
HICERRSNDEEOARAT, R4 &5
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WI TH B O TOFREI T DB
DWNT DT EIT- T2,

X 2(a)~ ()X, BARN, BEARIEEFEAN, F
EEEFEADE 7 L—TIZO0T, TR T
XD & T TIRIEN D EEOMICK LT,
ZDOMERATEW 1 OEIS AR O T
£#LEEHbDOTHD. (7B, ~ &/ chroma D
KAEIX@E 14 THDHH, Z 2 Tlit Munsell Viewer
TORLIC LN ST, HEKREN 18 &lg-> T
B, IR 91T, 2 TIRESF ORISR L
TEEINAEEDOENEREICLTWDHDT, ¥
FEDMEDRIZ D & DITHHTITHE L 2\0.)

B2 b, TR & TfL) iZoWTRI—EE%
BATHARNL 31%, HAREEFEANZ 70% H
EFEEFE AT 57 THDHZ ERNbnD. ZDZ
EMD, TR/ TiRATZRE (= &L chroma)
DFAHEDEIZEBNT, [F—EEZRATANDOE
AE, WEOHEANDFREN-T-. £z, BA
NIE THRLOIE 2 IR E D L EENMIW) & XD
BErandv, mMEOFEANTE FLOIE BRE
DHEENEW] EEZDBEmMN A LN

X 31%, FEROSHTE [F) & #2251 T
TolbDOThHD. R—FELZRALHBARNL
18%, AALEAETE AL 60%, FEAEEPE AT
480 T -oT1=. ZDZ vk, [F/ 8] TRAL
EEOMABEDLEIZBNTY, R—EEZRAL
ANOEIEIE, MEOHREANDOFBEP-T-. £z,
HANT TEDIFO>NF LD LEENMI) &
MM B Y, mMEFEATIE BEOIZONE
I HEEREN] EEZ DN SN

4. BbHYIC

AWFZETIL, HPE CTOET L AORBROEN

EONTT 5020, SEIERHE - BEORAE
FOFOOORAEZERL, EENSHEBEIND
BRI ELZITo7-. TOME, HAATIZ
DRL) TS X2z R) T Lo bEEN
BN ERC M50, FHEANTEHIC TH)
M8 oiEFosnzEnth R 1F Lo bEE
DEWE R T DEmN R ST,

Fth - HFOERTETL, BARTIEELEE
wOR) T, PETE B (%) THH0T,
ZORERIT TEFEHWAXLTENHIE, L EnE
JERNEARSND | LHRDHIELTED., ZOBIR
P OBETFTEHEDOFNZH TITE D00 E 5 i, B
NEFT-NDHEZATHD.
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3. [H/#] TRINTCEEORRK. (@ BA
A (o) AAREEFEA. ©F EFEEPEA.

S E Xk

1) e, BREAAE FEE AARICE T 5 0EiED
KPR, RSB R AR - B ARG, 31 (2010),
51-66

2) Munsell Viewer ver.5.0
http://yasashimatsuo.sakura.ne.jp/software/Mu
nsellViewer/v50/Munsell%20Viewer%20ver.5.0
.htm
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Various Color Words Japanese and Chinese People are Using

WABE#®  Haruki Kusumoto JLiEE KT
JIli%EEBL  Yasuhiro Kawabata  dtiEE XK=
Keywords:, @jZaE, 4, L.

1. [FC&IC

Ferx O HFEAETIIREDOEA S L IETFE D
GO Z R T 72D MEDILTVWD, Lo
LENZENOBELIT—>DE S L IXBOHA

2T DT TIERY, UERFREIC L > TR -
TL DL, FEALMYEREFHICBNTHIEAE

WD EBERBND, AfaTIEI DB DILE,

8l AZE DWW TR L T <

4 OMFZE BRI EIC b & F 3 F A ke
B TEBINTETND, BAICONTRANIC
SRENCHFZE S 7= H D1 Berlin & Kay(1969)
@ﬁﬁ@%ﬁ T D, WHIISHRSEER

LT D AN IEMRAE R &R L, T O
%11@@%$@%$¢%0\ﬁﬁ@§%ﬂ%@
11 [HOEARGOEIENS 2-11 A2 ZF DS FEO IR
PEREE VW) ZENTEDHE LT,

EAROEBIMTHDH0E VD Z L ITFFEN
RENRTWD, ZHVE TOMERIIHERE ICH - T
WAHELERZELTH B, < OANEE L
O EHEAROEFEL L TWD, BAEIZR, A,
TRy HEL Bk B BV ALrUl KRR
D 11 ARk, K, &, RO 4Bx2Mx7- 154
NZELTEMIZLTERY ONEh 2012, fEdE
2m9@@\%$égﬁiﬁ%¢é@%@%ﬁﬁ
ElZ X - THFZE W2/ B2 08 15 (i<
@A#@%ﬁéﬁﬁ%@ﬁ&énrwé HEGE
FEECR)., BB, 408, 1ER)., gD, B,
W/ (e 7). B ML D), kR 18R,
HER)., KUK D 11 AN AR B EEIC ST 56
ELTEMIZS DB RIZE-TELEDLTH
Do FEARBIFETIZ/RWL, KiE, BEEN KD
B2 v O RS H 5 (Gao&Sutrup,
1994; 4 Huft, 2007),

—HFTINFE TOMEIZEAOCEIEIIMTH
EMEVNHZEET—<LLTRY, TOMON
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Hokkaido University
Hokkaido University

AT IA A TR, B Tl B ER
JCERFET 52 8137, EABEEUNOESL
LIEAROEEEFEU»ERU EICHEHA LTS
%5#5&@%@@%£% HEITDHICHT-»
THEABEEORIFEA LTINS LN DI
if@ﬁwi7+ TTIEZRVWDTEA D Hy, FHARE
BN THDHMNEN S Z T TIE AR, XV
JEEPH 22 R s & 4 DR A A+ D LB
HHTEA D, £ THRBEIOMEE EiT 5 Z LIz
L7,

2. Ak

BEBRAE 13 B AGERE S 63 AN, HEREREH 26 AT
otz TEANGEEILZE DO RN HAREEOHE
A AFETHY, BEOETHSLODHAKFED

ﬁ%ﬁbfb\f_o if_qj.nun§% i’ﬁ‘“{z’g%ﬂ&ﬁﬂ
b\Tb\ZﬂbO)ﬁ\ 26 N, BRFEZHN TS HD
N1 ANTHoT,

WBRE 1L 5 I H 303> TV D a4 & #iC
B EERD DNz, AAITITFRITHIBRIE e &
Nnigmode, WEFHEE L CEBHIZEEZ LK
LTEaEZRTENIITRE LN EE2RDT,

AREAE TSR T v — F~DEIE &R
DO, WREIZESCEIIC ED < B WL L
DoHNEND T &% BHETHEIZE LD, MR
ZREK LY LT,

3. HBREER

*Ei i;&iaﬁnun5%7ﬁ$i@ 29. 87E EP.
B %75):':11/]29 273 '(29)07’:_0 ghiajiunn
H Dl igzpq:.unu%%ib%)*ai i;ﬁﬁ)%@b\
& D A TRAI(2006) & 1T 72 > T D, iffﬂ;

Sy O RN i S vfo v o 7 RIS
4% Morgan & Corbett(1989)%377/zm£%
(295 Morgan(1993) T & AR FESE ST
Cleole, —ERMICERETE 55 i@ihﬁ@
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R B L TV D LTI, FIE< B0
IEARETHNIER LS VOB THDLLEEZD
o,

i S o esh z BIRIC R Tn <, MRk
AOFEARN e T EOWIE L Rk TH - 7=
@TXﬁT IFE LWV OITIEEIET 5, S D

FEOMHMITIRE < Big > T D, HAGEREHA I 63
A®%%%T%ﬁ@ﬁ@@%#ﬁiéﬂko*ﬁ
HERERGH 1L 26 AT 271 EHO AL MRE S
TU\ZD HERERE S DIE O DIERFE O N 72

IHELLTRE SN AL OREEN LWL
11‘5\_ i qj.umujﬁ’%@ 3975‘%< @*E*E@@
HaEfE LN ZETH D, EMER T5%
L/U:O)@% X HAGEREH DS 15 55 qj.nmuﬁﬁﬁ) 6
_ﬁ“CEf?) v ARk R 50%U\J:0)@% XA AGEREH 17

. WPEEEGEE 113 ECholz, ZOZ LhnH
.m: FEA X A ARGERE A I TR ADME S B4
DFNZENREVHINZH D Z L anoTe, X

SHARNZAAZRIFL XS @J?‘ékﬁ)é%l
FEETHD EMEDILDLD, ﬁiﬂﬁ”éé/ﬁ%
FEHENRRIL TS LIICE XS, HKDDH%%%
J:U\EP.uqu%UD*Qtéj:ﬂ@@% TENE N
£ 1ROFE 2 (2H#H LT,

AWFIE T ORI atrEia e LT, BT DIE
Few B0 BT 5, BANCHEE Lol B ARGERRS
[FRM1 AN, B N, AaG AN, H6G NDJEIC
g?ﬁ‘oﬁo jiq:'.nnuﬁ% ii‘f(S }\) E-(5 )\)
HE@ NDNEIZZ - 72(F 3), HAGEMGE  HIE
nunﬁ%%féﬁ)%*atﬁﬂé)\z)‘ﬁi%gb\ e 9
ZENbNDL, GIZRLTMNrO T I —ITE
THHELEMT D E XTI ETHEHE LD, R
Kb ONLERT S EBbhb, T7bbZ
AVTREANEDOF T bR R LFRFE I
TWHEWNWH Z L EZRTOT ifm\z)x IREE
Berlin & Kay(1969) O A A FEHG O Tl
HLMEHLELD—D>THY ., BE é@éﬁw
FCIIRICEELIZE SR TVWH L TH D,
FRTESEAENVDND LY ICETNICH B
ST, BHEATETHHIRIZE > TWDH DT
RN, 7R HARGERES & P EREGE S DARN LN
2, BARFESH T EEROK 2/3 RS EE LA
DT=D LXTLTEP.HDDE% X {ZIK@'f‘/j 1/3 —’C})%)
ZZTHHARANDREMENBILEIND,

BAIDOLNTARN DS 2% B LURRICHEIE T 2
BT H P TRE AN R -T2, BARGENS
IFRZITZUDEARCEEZ @V EEL T L
ZDIEN O BT DM -T2, FFlThk
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B, FEDNEE TR L7=0n
35{213:@//] 1/3 | J:O 7@0 ﬁq].uunﬁ%@ia/\

FhT ) —Z LIRS A H -7, T
RO BLAGR), HAGEWTR), WL(T A )D&
INTHRBRED A F LD TENT, KRITHIZRED
BEENTNS EWIHIBEDH T2 L Tnie(F
4),

WD 4 Sk, FH.

TDX)BMEND S T-DITTEIC - OICHA
NHDHEBEZLND, —DILBHFOEL ORFEEN
RERTHD, HAGEICE L CIEARCEIEITE
< CRHBRZEL 7> TVWDDITH LT, FEREAR
%%iﬁ%ﬁﬁ@m@w BN KFEIR ERD D

REIC7e o TV T 5, — HHEREILRARFEO M
% FAGR), EBAGEVIR), BEA(T A @)D X

CRIC AT IV —OEIZILE CHEERMEDI
%.60 ZDEORIEDT I —T L OFEENRES T
bol-tEBE2oND,

TOHREARBEEOREEEOETH D, i
WA= L) ICHEFEGFEE B L CTAES D
@%ﬂm&ﬁoto_hiaﬁ%ib%%xﬁ

@EE@M&V&\Q ZETIERVWDEA S 9

o DD FETHARRFEEZFIZEL T, RIZ
mu%m %¢m1w<&w9ibiﬁ7:)
—ZliZER LTV W) FEIL RS-0 T
HA9,

LERAREFEEW D FFE, YL TOMEIZE
HLTEELTEE, LrLRICSEETLEA
IZE > THERDH D, ZOEAEIZHONT HEE
THEL Tz, R E ST v — MO R %
HboETHD EA~OEBRELLNEWIE D 23
FEETEH NN LS o T2, ETENER~
O BURES DS B WD AT AR FE RN L L 7D 2
EB o T-(XK 5), BBRESLAEW & Z D5y E
DFEFENEL T2 OIX TR, I ITBREE
T 2FEEICEELZH I TND I ELREX
iz, EWROBBKRSH 5 & EZE Lz NXIEND
AR Lol X H e~ A =724 om
BENZMERZ B> T2, IFBEIFRUSNTH 6 2
XU ELER 2 Rk 72 & B U7 NI SEh 7 O
WCBET AN TE D BROMIEE LT
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FHOOLERELIZD VD ZEnboT,
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ENDH D ENDInoTn, BARGEEEEECT
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5 1) Berlin, B., & Kay, P. (1969). Basic color
terms: their universality and evolution.

A B [ D E A B C D E

REER L A1 U <AL M~ BLRBE.L O FE A0
A DBRKRWZHD, BRHHIREDHD, CHE
HLHTHRVDAHEY 2N ENEL 20,
ez TN Z O LR BRFEREKE & o2
D,

AR TRy TR EEHET, a4 250%
LTHEBHIEWVWIFRE LT, ZOTHED X
IIRBLBPFEONTNDENE WD T EITRE X
nNi=n, ZBEiICEE SN -tanE0 k> tx
RLTWAENEWND ZEITH LN TE TV
VW, BNy T E WA CIREAGETED I T
TV —EOMIERCERADIRITH L DD,
AN gl L%%x@dvﬁn%qj‘bk L TWT, %1
MINZEBE LT b DA LN, Lo TA%ITS
BANERZ ED X 5 2% R L TWD DM,
FIEZNTARANEFEANTHERH LD E
Wo T2l EERF LT BERSH DA D,

Berkeley and Los Angeles: University of
California Press

2) Gao, J., & Sutrop, U. (2014). The basic color
terms of Mandarin Chinese: A theory Driven
experimental study. Studies in Language , 38
(2), 335 359.

3) Morgan, G., & Corbett, G. (1989). RUSSIAN
COLOR TERM SALIENCE.
Linguistics, 13(2), 125-141.

4) Morgan, G. (1993). Basic colour terms:
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Russian

5) 4 HL FnsE - [N dk - KB OfEE - TEK MR
(2006). H H§EO KA DA A4 O g

A%, 53, 5-9.

6) /NP U - BRI BEEZ - Bk BiR (2010). BL
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# 1 HAHESICB I p8EE Lo a4
BAESEFEICEIIBERLMUOES
15 O  100% 12k
Py O  100% 13%&
3% © 98% 144 L v
3% ©) 98% 145
36 ©) 98% 161
6% ©) 97% 164&
£ ©) 95% 18 X— 2
s ©) 95% 181H
IE R © 90% 205 1F 7%
107k ©) 87% 21%+
11> ©) 83% 228

KOTIWEOME TRERABEEL SN TWZH D,
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© 79% 23% 31%
©  78% 237"%K 31%
©  75% 2514 35%
© T15%26xXxZLFT)—> 32%
59% 26 5 % 32%
59% 28#L 30%
49% 297 L — 29%
49% 29 R#xk 29%
48% 298 %K 29%
46% 328+ F 21%
38% 328k 21%
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2 PEEEFEE IR T 2R ot
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IRR(IE L) ©  81% 12fx(5 ») ©  46% 22#F4T 27%
I8EhsE) O 81% 125R(¥A) 46% 22 %L1 27%
1B(L 3) O  81% l4KIE(F D) 42% 22BkLT 27%
1g&FL YY) O 81% IGEF(EHEVY) 38% 2238 27%
1HE(< 3) ©  81% 15¥E(E>4) 38% 27 k45 23%
6FR(HEY) O  TT1% I5BFANHEY)  38% 273HE 23%
TE (%) ©  73% 1838(5 %) 35% 275541 23%
T41(&HhH) ©  73% 18XIE(S T HH) 35% 27RME 23%
9#(35:,5) ©  65% 181E(H S &) 35% 27384 23%

BT Y) 62% 2L %EF(5THEY)  31% 27K 23%
11#5;‘(|: vH) O 58% 22&(EA) 27% 2THLT 23%

KOT\EOME CTRABEEL SNELD,

# 3 mANAEE L 7=

E ZSEE I'-Il:l ﬁ% I:FI @EE Fll:l HE%

DN © 41N % © 1A 4g(dH) O 8A KIE(HTD) 1A
2 © ©6A #HE O 1A B(K3) O 5A FA@EHH,) 1A
H © A ZEHH 1A B(L3) O 3N Xg(F-n») 1A
= © bHA RAATNL— 1A FR(EESHH) 2N RBEEFH LA
B 2N MmE>Y)O 1A XEFD) 1A

B®L) O 1IN ZWeH 1A

F 4 FEHREIER R AL

BAESEEE P EFEAREEE

1% © 3.02 11#&% ©1282 14 ©3.42 112 O 11.05
25 © 3.79 12X ©1312 2¢4 560 123  © 11.10
3& © 4.73 131—H>F 11320 3% ©O7.82 137KiE 11.80
45 © 5.87 14% ©1485 44 ©930 14% O 11.81
58 © 8.16  15%k 1488 b5  ©9.37 15K 11.82
62 © 8.44 16#% 1543  6ifLT  9.40 16k4T 12.33
IS © 9.93 1785 1559  Ti%eT 10.00 17#keT 12.43
87k © 12.18 18L& 16.41 gz ©10.14 18m4T 12.50
9F L >0 12.57 1901 16.70 9%  ©10.33 198 13.50

10> © 1258 207L— 16.94 10741 10.67 203815 13.83
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Kasane Color and Cloth Color Culture Compare Japan and
China
A %5 Norifumi Kunimoto BEEZEDKE Keio University
2 [ BM £6 2 fe Huanggang Normal University
= Qu Yin EREBEKRZE Beijing Union University

Keywords: 7> fafa, lrfasuil, i, b FEA.
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OBbY L LTELTRET IS hEOE
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Reconstruction of supplementary standard illuminant D50 by LED

spectrally tunable light source and comparison with commercial

standard sources
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ZENmBNTWAS 1L E£72, D50 FEAEEET v
ZOENEES IV, LED % fuv= D50 T
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JEHE A2 B EE O BTG ST 8,

Fox L, EHEANLI T FOBERFBLE B
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Non-contact colorimetric measurement using dome
illumination for free-form surfaces Part 7:
Consideration of light trap shape
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Color space in the brain of congenital minority color vision type
-Two aspects of the color space of congenital minority color vision types

Hififf%t# Free Resercher f#%/x— koichi Iga
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Abstract According to a study by Sagawa et al. (2013, 2018), congenitally blind people can correctly judge
color differences (distance), and arranging colors according to this distance produces hue rings similar to
those of people with majority color vision. This is thought to be due to verbal color name information.
People with congenital minority color vision should also have the same distance sense of color by
language as congenitally blind people. However, actual color vision must be inconsistent with this
linguistic color distance perception, and if this is the case, they must have a double color space and use
different color spaces in their daily lives. Based on these considerations, we took a questionnaire from
29 people (3 C-type, 16 P-type, and 10 D-type) on their sense of color distance based on letters alone
and when they thought of a representative color by its color name. The results showed that some P- and
D-types obtained hue rings similar to those of C-types, while others obtained a crescent-shaped structure
in line with their actual color vision. This result suggests a two-sided color space for people with minority
color vision. We further investigated whether there is a difference in distance perception between letter-
only and memory color distance.
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The learning effects of color discrimination

&7 Qiao Yanan dbviE R Hokkaido University

JIEs R L Yasuhiro Kawabata dbviE R Hokkaido University
Keywords: color discrimination, university Russian speakers showed faster reaction times
students, 100hue test, perceptual learning. to discriminate between light and dark blues

than English speakers (Winawer, Witthoft, Frank,

Introduction Wu, Wade &Boroditsky, 2007).

Humans perceive the world through sight. These previous studies have evidenced that

Color discharges a vital function in visual
human acuity. The physiological structure of
the human eyes is identical for every human
being. However, individual differences exist in
the ability to discriminate colors.

(2005)

individual differences

Nishikawa and Kawabata found

substantial in color
discrimination in both biological sexes but

females generally performed significantly

better than males. Their study also elucidated
that color discrimination was influenced by

well
et

gender differences as as individual

al.
evaluation method that reduced the time limit
for the 100hue test to further explore the

environments. Kawabata applied an

factors affecting color discrimination
abilities. Their results revealed that
trichromats with more than three-years’

experience with arts «clubs and lessons

performed better than trichromats with no such
experience or less than three years of such
This the high
plasticity of higher visual processes (Kawabata,
Kawabata, Sasaki, Takahashi & Kasai, 2020).

There are many studies have taken a cross—

exposure. outcome reflects

cultural perspective: Roberson et al. found
that learned  vocabulary affects color
discrimination (Roberson, Davies, I.R.L. &

Davidoff, 2000); Winawer et al.
discrimination task for Russian and English
their

used a color

speakers and compared perceptual

Because Russian has a

light and dark blues,

differences of blue.

classification for
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differences in gender, environment, language,
culture and experience affect color
discrimination. From this perspective, it

should be evident that people who like to hike
and thus are frequently exposed to green and
blue should

discrimination of these two colors.

also display superior
People
in film and art-related tasks

engaged can

evince better color discrimination. In other
words, human beings can possess excellent color

through their
and hobbies, which

can cause perceptual learning.

discrimination abilities

environments, experiences

The present experiment focuses on repeated

learning and not on perceptual learning
administering two 100hue tests to the
participants at one—month intervals to analyze
the changes, if any, in their color

discrimination performance after a one—month

gap.

Method
Participants

An aggregate of 15 university students from
Hokkaido University
males) with a mean age of 20.2 years (SD=0.65)

participated in this experiment.

(nine females and six

Device

The experiment was conducted using the Japan
Color Research Institute’ s ND100Ohue test. The
device comprises 100 color chips of consecutive
hues divided into four boxes, each containing

27 color chips. The two—color chips at each end
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of the boxes are fixed but the remaining 25
color chips can be moved within a time limit
and are sorted in sequence. Each color chip is
marked with a number corresponding to its
original position on its back to calculate the
error scores after the experiment and to ensure
accurate re—sorting.
Procedure

The experiment was conducted twice at a time
interval of one month. The time limit is
normally set at 120 seconds when the 100hue
test is applied to determine color blindness.
The present experiment added 105-second and 90—
examine individual

second conditions to

differences and trends evinced by the
participants apropos color discrimination.

The experiments were performed in the
following sequence of time limit conditions:
first 120 seconds, then 105
finally 90 seconds. The two

administered one month apart followed identical

seconds, and
experiments
time limit patterns. Four participants were

grouped  together, and each participant
performed a total of six 100-hue tests. The
colors of each box were as follows: box 1 ranged
from red to yellowish—green, box 2 spanned
yellowish—-green to turquoise, box 3 was
assorted from turquoise to bluish-purple, and
box 4

Participants randomly selected a box to begin

covered  bluish-purple to  red.

the experiment

Results
Analysis of Total Error Scores

As noted above, three experimental time limit

conditions were applied: 120s,105s, and 90s.
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Figure 1 displays the comparison of the total

error scores for the three

conditions. The 120s

experimental
condition evinced the
lowest total error score at the mean total error
count of 36.27 (SD = 25.1) and thus registered
the best discrimination performance. The 105s
condition recorded a mean total error score of
39.2 (SD = 33) and the 90s condition yielded
the poorest discrimination performance with a
mean of 47.2 (SD = 35). Overall, the longer the
time limit, the more participants could sort
the color chips, the smaller their error scores
and the better their
the shorter the time

discrimination
performance; similarly,
limit, the larger the error scores. Numerous
studies, including Kawabata et al. (2020), have
demonstrated these results, which are supported
by the present experiment.

The gender comparison disclosed that the mean
total M = 37.48
(#£30.88SD) ] appeared smaller than the mean for
M = 46 (=*31.755D)],
females discriminated between colors better
the t—test vyielded no

(p>0.05) between the

performances of

error score for females

males indicating that

than males. However,
significant difference
discrimination males and
females. It may thus be asserted that males and
females display equivalent color discrimination
capabilities. This result does not align with
the findings reported by Li and Kawabata s
(2013) study.
Analysis of Trends and Changes in Color
Discrimination

A total of two 100hue test experiments were
conducted per participant and the second
iteration of the experiment occurred one month
after the completion of the first. Figure 2

elucidates the change trends in the color
discrimination performances of participants as
measured after the second experiment. Overall,
a significant improvement was noted in the

color discrimination performance of

participants: a clear decreasing trend was
observed in the total error scores. The two—way
ANOVA demonstrated a effect of the

frequency of experiments (p < 0.05). Next, the

main
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changes between the first and second iterations
of the

discriminating 100

experimental task performance of

color chips were
specifically analyzed.
The 120s condition

Figure 3(a) plots the discrimination results
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of the two experiments performed under the
purview of the 120s condition. The horizontal
axis represents the 100 numbered color chips
and the vertical axis represents the average
error scores pertaining to the corresponding
color chips. Color chips corresponding to
numbers appear below the horizontal axis. The
blue line represents the

error scores

registered for the first iteration of the
experiment and the red line indicates the error
scores for the second repetition a month later.
The figure illuminates that the worst
performance of the participants in the first
iteration involved the discrimination of two—
color chips numbered 90 and 93, or purple and
reddish—purple. Participants performed their
worst at discriminating yellowish—green during
the task Overall, the
better for the

second iteration than the first.

repetition.

discrimination scores were
However, an
exceptional situation occurred: the
discrimination performance for blue and bluish-
purple was significantly better during the
first iteration of the experiment than in the
second. However, the second application of the
experiment vyielded an improvement in the
discrimination of yellowish—green, purple, and
reddish—purple.
The 105s condition

Figure 3(b) displays the color discrimination
scores of the two iterations of the experiment
given the 105s condition. Participants
registered their poorest performance in the
first application
(NO. 90).

experimental task, they recorded their poorest

in discriminating purple

During the second execution of the

performance in discriminating between reddish-—
purple (NO.93) and purple (NO.88)
discrimination scores improved across the board
in the from the
perception of blue, and
turquoise. Participants significantly improved
their

yellowish—green, purple, and reddish-purple in

The color

second iteration, apart

yellowish—green,
discrimination performance  apropos
the second application of the experiment.
The 90s condition

Figure 3(c)

presents the discrimination

performance of the two experiments given the
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90s condition. Participants performed best in
discriminating oranges in the first execution
of the experiment and registered their worst
discrimination scores for reddish—purple
Orange remained the best—discriminated color by
participants in the second application of the
experiment but their poorest discrimination
performance shifted to yellowish—green. The

results of the second iteration of the
experiment revealed a substantial amelioration
in the discrimination of orange, yellow, green,

purple, and reddish—purple

Discussion

It may be stated that the best discrimination
scores occurred in the 120s condition and the
worst were recorded during the 90s condition.
A significant floor effect was observed in the
120s and 105s conditions, but this floor effect
reduced significantly in the 90s condition.

Next, changes were noted in the comparisons
of the discrimination performances tendered
during the two applications of the experiment
for the three times limit-related experimental
conditions. Purple was the worst discriminated
color during the first execution of the
experiment given the 120s and 105s conditions
Reddish—purple was the worst discriminated
color in the 120s and 90s conditions, and
reddish—purple was the best—-discriminated color
in the 90s condition. The first performance was
better than the second execution for the
discrimination of bluish—purple under both the
stated large

conditions. Remarkably

improvements were also observed in the
discrimination performance for reddish-—purple
and purple in the second application of the
experiment.

From the physiology perspective, individual
differences in color discrimination ability
appear to be higher—order processes of vision.
For example, in Grandison et al.’s study of
perceptual learning of color, they reported a
retinal site— and hue—specific learning effect
for limited color discrimination (green), which
requires relatively short practice.

The experiment iterations administered for

the present study and the previous study allow
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the claim that repeated learning can improve

color discrimination.
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Effects of lip colour on the recognition of emotion in facial

expressions
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Keywords: Emotional valence, Gender, Facial
expression, Lip colour, Eye colour.

1. Intruduction

There is an increasing awareness that context
such as colour has an important influence on
perception of emotion (Hess, Adams, & Kleck,
2009). Researches claimed that the effects of
colour needed to be considered in interpreting and
studies of emotion

comparing perception.

Previous research has focused on the

investigation of background colour and
complexion, no research has ever assessed the
influence of partial facial colour (i.e. colour of
features such as eyes and lips) on the perception

of emotion in facial expression recognition.

2. Research Purpose

Based on previous studies, this study examines
whether highlighting partial facial features
(specifically lips), instead of the whole face, with
different colours is likely to influence perception
of emotion in facial expression recognition.

Therefore I examined whether the presence of
partial colour on stimuli photographs influenced
perception of emotion in a computerized test of
facial expression recognition. Specifically, I aimed
to test whether performance (reaction time and
accuracy) was higher for certain colours. As the
interaction of colour with other parameters, such
as gender, is increasingly being considered in
emotion perception research, I also compared the
performance of male and female participants.

3. Hypothesis

It was expected that emotion perception in
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would differ
depending on the emotional attribute of each

facial expression recognition
colour and of the facial expression itself. In other
words, performance was expected to be influenced
not only by the emotion contained in the facial
expression itself but also the emotion evoked by
colour. Accordingly, we presumed that the higher
the similarity between an emotion expressed by
facial expressions and an emotion evoked by
colour, the shorter the time would be required to
discriminate the real emotion from the facial
expression. I based the emotional attributes of
colour on Itten (1970), who formalized warm and
cool colours, and, using a qualitative comparison
research model, proposed that light colours
represented brightness and beauty, while dark
colours represented darkness, sadness and
negativity. Consequently, I also presumed that
warm colours such as red and orange would
improve the recognition of happiness whereas
cold colours (purple and blue) would weaken it. I
also presumed women would be more influenced
by the emotional effect of colour as women are
claimed to be better at facial emotion recognition
as well as being more susceptible to emotion

induced by colour.

4. Method

Participants were 100 students (52% female;
100% Chinese) from a junior high school in
central China. Their mean age was 13.79 years
(standard deviation = 1.06, range: 9 to 16 years).
All participants self-reported that they had
normal or corrected-to-normal acuity and colour
vision. Participation was voluntary and without
any financial compensation.

Ekman et al. (1972) identified seven categories
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of emotion conveyed through facial expression:
happiness, surprise, fear, sadness, anger, interest,
and hatred/disdain. These emotions are found to
be wuniversally expressed and understood by
In the
happiness, sadness and neutral facial expressions

people. current study, we selected
from the aforementioned seven expressions.
Stimuli pictures were adapted from the ATR
Facial Expression Image Database DB99, which
includes images of front face data, face angle
change data and gaze change data, as portrayed
by ten men and women all aged in their late 20s
and early 30s. For the current study, we selected
nine original frontal pictures of Asian people who
portrayed happy (three images), sad (three
(three

images) and neutral images) facial

expressions.

Three sets of stimuli were used in the
experiment. Stimuli set A was made up of the
nine original images we selected above. Stimuli
set B
photographs based on set A. The lip colour of the

consisted of 36 colour-processed
nine original figures was changed from light pink
(original) to orange, red, purple and blue. Stimuli
set C was made up of 27 colour-processed
photographs based on set A. The eye colour of the
nine original figures was changed from brown
(original) to blue, red and green. The experiments
were computerized and run with the software.
Participants were instructed to judge the
emotions depicted in each facial image. After
giving instructions to the participants, we
demonstrated a sample task. Before beginning
the experiment, participants were presented with
ten face pictures to allow them to become
comfortable with the laboratory environment and
computer operation. Before the experiment, we
recorded participants’ name, age and gender

(female or male).

The order of materials from stimuli sets A, B,
and C were randomized individually for each
participant. When a photo was presented,
participants were required to click the mouse on
the emotion label (happy’, ‘neutral’, or ‘sad’ in
Chinese) that best described what they thought
the individual was feeling, according to their
intuition. They were asked to click as fast as

possible. Once they made a decision, the picture
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changed to the next one and the same process
kept repeating until every picture (a total of 72
trials) had been judged. Each answer (for
accuracy) and reaction time were recorded
automatically. The experiment lasted about five
minutes for each participant.

5. Results and discussion

For happy and neutral expressions, colour
manipulation significantly reduced reaction time
(RT), regardless of the position of the colour on,
but had no effect on accuracy. Statistically
differences found between

significant were

different colours. However, these significant
differences differ depended on the type of emotion.
For example, for lip colour, RTs were found to
differ between orange and purple, red and purple,
supporting our prediction that warm colours are
more likely to help decode positive facial
expressions. I also noticed that for happy and
neutral facial expressions, RTs were significantly
reduced by colour manipulation, regardless of the
location of the colour (whether on eyes or lips),

with no effect on accuracy.

In the present study, I focused on low-level
features to detect if there is any colour effect.
Previous research has focused on dynamic or
static approaches according to the Facial Action
Coding System (FACS), which describes each
basic facial expression with small facial
movements called ‘action units’ (AUs; Vargas et
al., 2019). However, I did this experiment based
on the hypothesis that perception of emotional
valence in facial expressions was not only affected
by the facial movements themselves (this was
supported by results of comparing two different
facial features) but also by other variables such as
colour, or the combination of colour and facial
features. I will take AUs into account in the

following explanation.

It is interesting to note that colour significantly
increased judgement errors of sad expressions.
Although colour did not change accuracy for
neutral and happy expressions, it did affect
accuracy for sad expressions; both lip colour and
eye colour analyses saw a significant reduction in
accuracy due to the colour manipulation. There
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are several possible explanations for this result.
Firstly, according to FACS,
decoded into ‘inner brow raised + brow lowered +

sadness can be

lip corner depressed’, which means that sadness
is detected in the eyes and mouth. Assuming that
the recognition of sadness was only decided by
facial movements, then our colour manipulation
should have drawn participants’ attention to the
eyes and mouth, thus helping them judge more
correctly and quickly. However, results here were
the opposite. Colour manipulation reduced
accuracy, which means that colour itself did affect
the perception process. This bring us to a second
possible explanation. It is known that human
faces often flush during experiences of anger or
pleasure, as reflected in the phrase ‘flushed with
anger.’ Similarly, in our daily life, many of us have
experienced our lips becoming pale (lack of
redness) or our facial colour turning pale when
experiencing sadness or grief. In fact, human
faces may lose colour when I are in a low
emotional state. Sadness is usually associated
with ‘pale’, and, thus, any addition of a brighter
colour is likely to confuse observers into thinking
the individual ‘seems healthier’ due to better
blood

observers to choose an unexpected answer.

circulation,  therefore = misdirecting
Moreover, social media conveys emotion through
the use of colour. For instance, in modern movies,
illustration, TV series or anime works, I are used
to the dimming of a scene or the weakening of
facial colour to express the low emotion of a

character.

One unanticipated finding was that for neutral
expressions, the addition of colour, whether it was
on eyes or lips, reduced RTs and had no effect on
accuracy. I tried to explain this by using FACS,
however, according to AUs, happiness is detected
by ‘Lip corner pulled’ and neutral state has
nothing to do with any facial movements. This
findings  that
manipulation of both eyes and lips shortened RTs.
Thus, I presumed that this could be attributed to
the effect of arousal. That 1is, colour was a

contradicted our colour

contextual interference and led people to make a
faster choice.

I also examined gender difference. This study
was unable to demonstrate that females have any

-

advantages over males for reading facial
expressions. This finding is contrary to previous
research that has shown that females have more
accurate facial emotion recognition compared to
males and are faster in correctly recognising
facial emotions (Hampson, 2006; Wingenbach,
2018). This inconsistency may be due to two
reasons. First, our participants were all children.
Since gender roles are influenced by the media,
family, environment and society and children
have not been exposed to these factors extensively,
I propose that they have not internalised gender
roles as much as adults. Second, the use of colour
may have affected this recognition process. I
presumed women would be more influenced by
the emotional effect of colour. According to Valdez
et al. (1994), men and women react in highly
to brightness and

similar emotional ways

saturation levels of colours, with women
consistently showing a slightly stronger pattern
of reactions. According to these studies, women
are better at facial emotion recognition as well as
being more susceptible to emotion induced by
colour, and it is possible that this counterbalanced

any female advantage.

Although comparing emotion types was not my
main purpose, I also noticed that, on the whole,

happy
significantly faster RTs than sad expressions,

expressions were assoclated with
regardless of colour changes. This finding is
consistent with the view that positive facial
expressions (e.g. happiness and surprise) are
identified more quickly than negative facial
expressions (Leppanen et al., 2004). However,
surprisingly, in our eye colour tasks, it took
participants slightly longer to identify sad
expressions than happy and neutral expressions,
although this effect was not significant. It can
therefore be assumed that eye colour was the
that RTs,

especially for sadness, thus reducing the happy

main factor influenced overall
face advantage. According to Liao et al. (2017),
different cosmetic products elicit varying affective
and significance-based responses, which is
supported by Manav’s (2007) statement that a
colour applied on different objects, environments
or contexts will produce varying emotional or

affective responses and that different colours
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stimulate comparable affective responses. motivation, 1971 (pp. 207-283). Lincoln:

However, in this study, I found that the effects of
partial colour (regardless of colour types) were all
There was almost no

similar. statistically

significant difference between
colour-manipulated groups, which was different
from our hypotheses stating that warm colours
would help recognition of positive expressions

while cold colours would enhance that of negative

ones. None of these expected effects were detected.

Many previous studies have revealed a
relationship between colour and emotion. For
instance, Wexner (1954) associates red with
blue with
‘secure/comfortable’ and ‘tender/soothing’, and
with
relation to colour effects on facial emotions,
Takahashi and Kawabata (2014) found that

‘anger’ was associated with red, ‘sadness’ with

‘exciting’ and  ‘stimulating’,

orange ‘disturbing/distressed/upset’. In

blue, and 9oy’ with yellow, orange and pink. None
of these colour effects were found in our

partial-colour manipulation experiment.

Overall, this study set out to investigate
whether partial colour manipulation influences
emotion recognition. According to the results, the
effects of partial colour manipulation have been
supported, and I speculate that there are several
reasons. Firstly, partial colour is a contextual
interference that arouses people. Secondly, partial
colour strengthens the specific facial feature.
Thirdly,
between colours, indicating that any emotion

only minimal difference was found

evoked by partial colour is unlikely to be very
strong. I hope my study provides a reference for
future research and helps people to better
understand how they can use colour in their daily
life.
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1. Introduction

Nowadays, food photographs on social
media and websites become very popular [1]. One of
the factors that helps consumers' decisions to buy
food is a photograph. It arouses customers' attention
and increases sales [2]. Many factors have an influ-
ence customer’s attention for instance an expensive

ingredient, food decoration, and food composition [3].

In addition, photography techniques such as lighting
setup and camera angle are also attention attractive-
ness in customer [4].

In a previous study, Kazuma et. al. [2] pro-
posed an attractiveness prediction model for Japa-
nese food photographs by using a machine learning
system with data set of camera angle and an appear-
ance of the entire food and the food of the main in-
gredients. Moreover, they also found that food pho-
tograph attractiveness on customers could be af-
fected by a lighting technique. Alighting setup is con-
cerned with lighting direction. llluminants for lighting
setup consist of a main light and a fill light. The main
light is a primary illuminant that uses for exposing
light to objects. It is located at an angle of 45° to the

object. The fill light is located at the 315° to the object.

The fill light reduces shadows from the main light and
the fill light illuminance is always weaker than the key
light [6]. In addition, the direction of main light af-
fects to direction and intensity of object’'s shadow.
When the main light changes direction and intensity,
a shadow of object could be changed. This study,
hence, aimed to investigate a relationship between
the direction of light and an attractiveness of a food
photography.

Department of Color Technology and Design
Faculty of Mass Communication Technology,
Rajamangala University of Technology Thanyaburi,

2. Methodology
Participants

A total of 51 subjects (25 male and 26
female) with age ranging from 18 to 48 years (mean
= 21.92) participated in this study. All participants
were screened color blindness using the Ishihara
color test.

Stimuli

Three types of Thai food, consisting of Pad
Thai (Stir-fried rice noodle), Tom Yum Goong Soup,
and Papaya Salad, were taken a photograph under
a variety of a light direction. The intensity of illumi-
nants was fixed at 11000 lux for main light and
5500 lux for fill light. Figure 2 (a) and (b) showed
the position of a main light with moving a vertical
elevation angle from 0° 30° 60° to 90° and a hori-
zontal side angle of the dish from 45°, 105°, 135°,
165°, 225°, 285°, 315° to 345°. The camera was
fixed at 45° of a vertical elevation angle. In each
food, twenty-five photographs were obtained from
a combination of a vertical elevation angle and a
horizontal side angle in each food category.

90°

60° 165°
[7 } ™ 225 -- H@ 135°
Y e ©. @
O \\\ Sample food v O 105°
“. 285° () L
@y 0o S o
o e 45°
Sample food 315 5
345°
(@) (b)

Figure 1. A position of lighting on (a) vertical eleva-
tion angle from 0° 30° 60° to 90° and (b) horizontal
side angle from 45°, 105°, 135°, 165°, 225°, 285°
315°, 315° to 345°.
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3. Procedure

This study was conducted in experiment
room. The room size was 3 m. in length x 2 m. in
width x 2.5 m. in height, and there was no window to
avoid illuminance interference. Participants sit in ex-
periment room that simulate as living room with 6500
K fluorescent lamp. llluminance levels was set at 300
Lux. In the experiment, a set of twenty-five photo-
graphs in each food were randomly presented on
LED monitor with a screen mode of 1920%1080 pix-
els. Monitor were set correlated color temperature at
5500 K and color mode sRGB. Size of stimuli were
16.10° cm x 10° or 16.10°cm x 13.7° depending on
plate or blow size. Each participant was asked for
rate their feeling on a given food photograph. Feeling
scales consist of attractiveness, like, dynamic, appe-
tite, fresh, and intense flavor with a 5-point Likert
scale ranging from 1 (not at all) to 6 (very). No time
limit for judgment in each photograph. After judg-
ment, gray screen appears in 5 second before
appearing a next stimuli photograph.

4. Result

Influences of lighting direction on horizontal side
angles

Data of feeling evaluation scores obtained
from all participants were performed by means. As
shown in Figure 2, a set of mean attractiveness, like,
appetite, dynamic, fresh, tasty, and intense flavor
scores for three Thai food photographs was plotted
in different horizontal side angles. Fig2. an abscissa
axis represented a horizontal side angle from 45°to
345°, whereas a vertical axis represented the mean
of the score.

Fig 2a. showed the feeling of mean score
of Pad Thai that taken with the direction lighting of
vertical angle of 0° in vertical axis and classified by
horizontal side angles of 40° to 345° in abscissa axis.
The result demonstrates that Pad Thai shot with di-
rection of lighting vertical angle 0° and horizontal
side angle 45° show mean score from participant on
(a) attractiveness (x =3.71, S.D.=0.879), (b) like
(x=3.67, S.D.=0.931), (c) appetite (x =3.71,
S.D.=0.923), (d) dynamic (x =3.69, S.D.=1.029), (e)
fresh (x =3.75, S.D.=1.163), (f) tasty (x =3.63,
S.D.=1.058) and (g) intense flavor (x =3.45,
S.D.=1.189).
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For figure2b. showed the feeling of mean
score of Pad Thai with lighting direction of vertical
angle at 30°. In this case, the combination of lighting
vertical angle 0° and horizontal side angle 45° show
mean score from participant on (a) attractiveness
(x=4.31, S.D.=0.812), (b) like (x =4.30, S.D.=0.787),
(c) appetite (x=4.14, S.D.=0.895), (d) dynamic (X
=3.80, S.D.=1.096), (e) fresh (x =4.24, S.D.=0.885),
(f) tasty (x=4.20, S.D.=0.980) and (g) intense flavor
(x=4.24, S.D.=0.929).

From the figure 2a to 2c, we found the feel-
ing of sense attractiveness, like, appetite, dynamic,
fresh, tasty, and intense flavor can increase with
higher of vertical angle of lighting. The result showed
this trend in Fig3 when the lighting is increased from
0 to 60 Participants can feel highest sense of feeling
in Pad Thai photographs.

In addition, a significant difference was
tested with One-Way ANOVA. The result showed the
mean feeling of Pad Thai photographs in lighting of
horizontal side angles was difference at p < 0.05. We
also tested One-Way ANOVA on lighting vertical ele-
vation angle and feeling score. The results of One-
way ANOVA revealed that a change of vertical angle
lighting can affect participant’s feeling significantly
different (p<0.005) Furthermore, this tendency was
occurred in Papaya salad and Tom Yum Kung Soup
photographs.

Influences of lighting direction on verti-
cal elevation angles

In Figure 3, showed evaluation mean score
from Pad Thai (e), Papaya salad (A ) and Tom Yum
Goong Soup (m). The Figure3a. show the mean
score Papaya salad photographs taken on the verti-
cal angle of 0° had the highest mean score in all of
feeling as attractiveness (x =3.00, S.D.=1.139), (b)
like (x=2.97, S.D.=1.151), (c) appetite (x=2.92,
S.D.=1.175), (d) dynamic (x =3.11, S.D.=1.124), (e)
fresh (x =2.88, S.D.=1.205), (f) tasty (X =2.90,
S.D.=1.184) and (g) intense flavor (x=2.84,
S.D.=1.227).

Whereas, for Tom Yum Goong Soup had
lowest mean scores in all feelings among three-
foods as attractiveness (x=1.76, S.D.=0.902), (b) like
(x=1.67, $S.D.=0.895), (c) appetite (x=1.98,
S.D.=0.997), (d) dynamic (X =1.98, S.D.=0.997), (e)
fresh (X =1.68,
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Figure 2. The difference of feeling mean score in each lighting vertical elevation angles of 0° (first column),
30° (second column), 60° (third column) classified by horizontal side angles of 40° - 345° of picture of Pad

Thai (a to c), Papaya salad (d to f) and Tom Yum Goong (g to i) photographs
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Figure 3. Comparison of a mean feeling score of lighting of (a) vertical angle of 0°, (b) vertical angle of 30°,
(c) vertical angle of 60° and (d) vertical angle of 90° among three of Thai foods photograph
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S.D.=0.907), (f) tasty (x =1.66, S.D.=0.908) and (g)
intense flavor (x=1.69, S.D.=0.944). The results im-
ply that when the vertical angle of lighting increased
lead to increase of feeling on consumer.

The reason why menu of Tom Yum Goong
Soup had the lowest mean feeling score at vertical
0°. It can be explained that the Tom Yum Goong con-
tainer obscures the direction of the light, Vertical el-
evation angle of 0° and when the lights were moved
higher, the mean feeling score was increased close
to other food. While both of Papaya salad and Pad
Thai were served on a plate. Therefore, there was no
part that blocks the direction of the lighting in vertical
angle 0 degrees.

5. Discussion

(c) (d)

Figure 4. An example of a comparison of vertical
elangle of Tom Yum Goong photos in shadow
areas; (a) Vertical angle of 0°- Horizontal side angle
of 285°, (b) Vertical angle of 30°- Horizontal side
angle of 285° (c) Vertical angle of 60° - Horizontal
side angle of 285° and (d) Vertical angle of 90°

The present study found that when the
lighting of vertical angles increased from 0° to 90°, it
led to an increase in the sense of feeling in food pho-
tographs. Fig 4 (a) shown that Tom Yum Goong were
taken with the lighting of the vertical angle of 0° and
compared to Fig 4 (d). that taken with the lighting of
a vertical angle of 90° the result proved that less of
the intensity of shadows, higher level of lighting on
vertical elevation angles may provide a high illumi-
nance to reduced shadow. The results of this exper-
iment can be explained as the intensity of shadows
can influence negative feelings and reduce the
sense of attractiveness, like, appetite, dynamic,
freshness, and intense flavor in consumers.

Our finding was consistency with Aimee
Hasenbeck, et al. [5] studied on Color and illumi-
nance level of lighting can modulate willingness to
eat bell peppers that participants illuminance level of
lighting can affect consumers’ liking and acceptance
of appearance in bell peppers. Their result showed
bright lighting conditions make the surface colors of
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bell peppers more clear. In contrast, dark lighting
conditions distort the colors of them, which may de-
crease liking of appearance.

It seems that higher lighting of vertical ele-
vation angle conveys brightness to food looked more
attractive, appetite, and fresh. whereas the lighting
at the vertical angle of 0° makes shadow distort
freshness, appetite, and attractiveness in Thai foods.
It implies that a shadow area of foods would be re-
quired to understand the direction of lighting in future
experiments.

6. Conclusion

In the present study, we proposed a
method for lighting setup. The lighting on vertical el-
evation angle and horizontal side angle of dish can
modulate the feeling of Thai food photo. The result
could be used for increasing the attractiveness like
appetite fresh tasty and intense flavor in Thai food
photography. This experimental result could be used
as a guideline for the lighting setup, especially for
Thai photography.
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1. Introduction

Thai iced tea, Thai milk tea, or Thai tea is a
popular beverage in Thailand. The smell and taste of
Thai tea made it be a favorite drink widely for not only
Thais but also foreigners.! Thai tea is one of
Thailand’s signatures. Its color is quite unique.
Compared to iced tea in other countries, Thai tea is
an orange tone. Although the color of Thai tea which
is seen with bare eyes is orange, there are various
colors depending on the mixing of the ingredient
such as black tea, condensed milk, fresh milk, and
sugar. 2 Importantly, condensed milk is an ingredient
that makes Thai tea has various shade of orange.
Also, the perception of Thai tea color is various due
to personal experience.

There are previous studies related to Thai iced
tea on memory. Saksirikosal et al. (2019)
investigated the boundary of Thai iced tea by color
adjusting method on a display.® Those result has
shown that the boundary of Thai tea color was
identified as the yellowish-orange region. The
average color was L* =52.61, a* = 19.36, b* = 52.81.
Saksirikosal et al. (2021) also continually studied the
color of Thai iced tea for advertising by using the
Munsell Color System.* The color chips were
selected as a representative color of Thai tea based
on their field experience. The result showed that
there were 8 colors representing Thai iced tea:
3.75YR 6/12, 3.75YR 5/12, 5YR 5/12, 1.25YR 5/12,
5YR 6/10, 2.5YR 6/12, and 2.5YR 5/14.

In this research, we investigated the different
colors between Thai tea in memory® 4 and real
products. The sample was placed inside the
illuminance-controlled cabinet and was measured by
using a CS-100A. The CIEYxy value was
transformed to CIE L*a*b* color space.

Color Research Center, Rajamangala Univ. of Tech. Thanyaburi, Thailand
Color Research Center, Rajamangala Univ. of Tech. Thanyaburi, Thailand
Color Research Center, Rajamangala Univ. of Tech. Thanyaburi, Thailand
Color Research Center, Rajamangala Univ. of Tech. Thanyaburi, Thailand

The result of this study will be advantageous
for the maker to improve their Thai tea’s color.
2. Methodology

Thai tea samples were randomly bought from
33 shops located in Bangkok metropolitan. All
samples were ordered without any specific request
such as low sweetness, or extra condensed milk to
get Thai tea which was generally sold. Each sample
was prepared by pouring 100 ml of Thai tea into a
white paper cup as shown in Figure 1. Each sample
was placed inside the experimental cabinet for color
measurement.

peonoe
PphopD
ctpppo

JEINe

pivvenp

Figure 1. Thai Tea Color.

Figure 2. Experimental Booth.
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The inside wall of the experimental cabinet was
covered by the gray paper as shown in Figure 2. The
illuminance at the cup position was 2500 lux and the
correlated color temperature of illumination was
5000 K.

A Chroma Meter Konica Minolta CS-100a was
used for color measurement. The direction of
measurement was 45 degrees to the surface of Thai
tea to avoid the specular reflections. Color value of
each Thai tea sample was reported by the average
of three measurements. CIE Yxy of the white
reference measured at the cup position was [712
cd/m?, 0.321, 0.371].

To compare the results with previous research
by Saksirikosol et al. (2019) and Saksirikosol et al.
(2021), All color values were transformed to CIE
L*a*b* color space by the following equations:

L* = 116(%)1/3— 16 (1)
2 = 500 {(%)1/3_ (%)1/3} (2)
b = 200 {(Yin)ws_ (%)1/3} @)

where Xn, Yn, Zn is CIE XYZ of the white reference.

3. Result and Discussion

The measurement result of Thai tea samples
from 33 shops located in Bangkok metropolitan
showed with opened circles with an orange color
border in Figure 3.

a*b* of Thai tea color

Product @ Munsell Selection Adjusting
80
60 L
@]
80 09" 9
o g
O
20
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The color was plotted on a* b* plane in the
picture from the left side, and on a* L* plane in the
right side. Those result indicated the Thai tea color
samples were in the range of L* between 50-70, a*
between 18-39, and b* between 27-54. The filled
orange circle showed the average of CIEL*a*b* of 33
samples which equal with L*= 61.12, a*= 24.93, b*=
40.32. It is seen that the color of Thai tea from real
products was yellowish orange. Moreover, there was
moderate relative lightness.

The black circle was the average Thai tea color
in memory from Munsell color selection, the value
was L*=55.12, a*= 37.95, b*= 62.82. The blue circle
was the average Thai tea color in memory from the
color adjustment, the value was L*=52.61, a*= 19.36,
b*= 52.81. Table 1 shows the comparison of those
average Thai tea colors. It was found that the real
color of Thai tea had more L* value than Thai tea
color in memory. That means the color in the memory
was darker than the real one. The value of b* was
lower than color in memory from both the Munsell
color selection and the color adjustment. The value
of a* of the real products has larger than the monitor
adjustment but smaller than the selection from
Munsell Book.

If the color difference was considered (AE*ab),
it is found that the color of Thai tea in memory was
rather different from the real one. The difference was
AE*ab = 26.72 for the selection from Munsell Book
and 16.11 from the monitor adjustment.

L*a* of Thai tea color

Product @ Munsell Selection Adjusting
80
°
60 )] Q
B 50O
*, 40
20
0
0 20 40 60 80

Figure 3. CIE L* a* b* of Thai tea color measured from products (blanked orange circle) and their average
(orange circle). Black and blue circle represent the result from Munsell selection and color adjusting

method
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Table 1. Average CIEL*a™b*, chroma, and hue angle of Thai tea from the real product, Munsell selection,

and adjusting.

Thai tea color L* a* b* C* h® AE*

Product 61.12 24.93 40.32 47.41 58.3 -

Munsell selection 55.12 37.95 62.82 73.39 58.9 26.72

Adjusting 52.61 19.36 52.81 56.25 69.9 16.11
The chroma (C*) and hue angle (h°) from the References

average CIEL*a*b* of the real product, Munsell
selection, and adjusting methods were calculated.
The C* of the real product was 47.41, 56.25 for
adjusting, and 73.39 for Munsell selection. Both
adjusting and Munsell selection showed higher C*
than the real product.

In the case of the h°, it showed a similar hue
angle between the real product (h=58.3) and Munsell
selection (h=58.9), but the hue angle of adjusting
(h=69.9) showed different from the others.

4. Conclusion

The real color of Thai tea showed quite different
from consumers’ memory. The real one was lighter
and had lower saturation. Therefore, for advertising
design of the color of Thai tea, it is better to adjust
the color of Thai tea to an orange color that is high
saturation (C*~65) and low lightness (L*~54) than the
color of real Thai tea to suit the Thai tea color
memory.

1) Tim Cheung. (2018). World’s 50 Most Delicious
Drinks. Retrieved from
https://edition.cnn.com/travel/article/most-delicious-
drinks-world.
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Yogyakarta, Indonesia, pp.78-80.

4) Saksirikosol, C., Rattanakasamsuk, K., Jarernros,
J. and Phuangsuwan, C. (2019). Color of Thai Iced
Tea. Journal of the Color Science Association of
Japan, Vol.44, No.3 Supplement, Kyoto, June 27-28,
pp-180-181.

5) Phuangsuwan, C. and lkeda, M. (2020), Vision
and Color. Pathum Thani: Innovation Design Center
and Media Convergence.
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1. Introduction

People who do not define their gender
identities as "Male" and "Female" are generally
called "LGBTQ+". In Thailand, however, the term
"LGBTQ+" is not commonly used. People who have
a variance in gender identity and sexual orientation
are normally called "Alternative Gender".

Much research has been studied on the
relationship between color and gender. Ellis and
Ficek (2003) have revealed that male prefers blue
while female prefers green. They also reported that
there was no significant effect of gender and sexual
orientation on color preference. While blue is a
universally preferred color, Hurbert and Ling (2006)
showed that there is a gender difference in blue
preference. Female tends to prefer reddish blue,
while male prefers greenish blue. Gender
association of pink with the girl and blue with the boy
is longer established especially in children's cloth
and toys. For the LGBTQ+ or alternative gender, the
rainbow color is associated with them based on the
use of a rainbow color flag in the social and political
movement. However, it is questionable whether the
rainbow color should be the representative color of
the alternative gender. Rattanakasamsuk et al.
(2020) have conducted an experiment to identify the
representative color of the alternative genders. The
result showed that the alternative gender subjects
did not select the rainbow color as their
representative color. On the other hand, the most
selected color was in the range of purple hue.
Jarernros et al. (2021) have conducted an
experiment to specify the representative color of the
alternative gender by color selecting method. The
subjects were asked to select the Munsell color chips
whose hue was 10PB, 2.5P, 5P, 7.5P, and 10P. Their
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result showed that the most selected color was 7.5P
4/12. However, there was an arguable point that the
subject was limited to selecting only the purple color.
They could not select other colors, even though they
might think that the representative color of the
alternative gender was not purple.

In this research, we conducted an experiment
to identify the representative color of the alternative
gender by asking the subjects to adjust the color on
a monitor to match their memory color. By this
method, the subjects could select any color without
the limitation of the presented hue.

2. Methodology

Subject
106 university students aged between 18 and
25 years old voluntarily participated in this research.
All of them had passed the Ishihara test to confirm
normal color vision.

Apparatus

The experimental room was divided into two
parts separated by a wall. The first part was a test
room. A monitor (EIZO ColorEdge CG277)
connected to a computer was placed inside this room.
The white point of the monitor was set to match D65
with maximum luminance at 300 cd/m2. The color
presented on this monitor could be adjusted by
pressing a keyboard or moving a mouse. The second
part was a subject room which was illuminated by a
set of ceiling lamps. The room’s illuminance was
1200 lux measured at the subject’s seat position.
The wall in the subject room was pasted with white
wallpaper. On the front wall which connected to the
test room, a 25 x 25 cm? gray paper was pasted. At
the center of this gray paper, a 5 x 5 cm? aperture
was made so that the subjects could see the color
presented on the monitor inside the test room. From
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the subject’s viewpoint, the stimulus configuration
was 2° x 2° and color patch surrounded by a 10° x
10° gray background.

Experimental Procedure

Before starting the experiment, the subjects
sat inside the experimental room for at least two
minutes. The experimenter explained how to use the
mouse and the keyboard to adjust the color patch.
The subjects’ task was to specify the representative
color of the alternative gender by adjusting the color
patch. There was no time limit for the color adjusting.
After each color adjusting, CIE Yxy of the color patch
was measured by using a Konica Minolta CS-100a.
Each subject had to finish three repetitions.

3. Result and discussion

The experimental result showed that most of
the specified colors were in a range of luminance
between 10 and 75 cd/m?2. Their chromaticities were
in a range of x values between 0.1 and 0.4 and in a
range of y values between 0.1 and 0.3. These colors
were in magenta, violet or purple region which were
named as “Muang” in Thai language. There were
also some specified colors which located in other
region such as yellow or red. Hence, it is not suitable
to use average of all data to be the representative
color of the alternative gender. Data clustering was
necessary to reduce the error from the uneven data
dispersion. Since we did not do categorical color
naming of each specified color, we cannot cluster the
colors based on their color name. Therefore,

Figure 1. Elbow method for optimal k

statistical data clustering was necessary. In this
research, k-mean cluster analysis was implemented
to cluster the data.

K-mean cluster analysis is a method to
partition data into k clusters. Two important points
are needed to concern. The first one is the Euclidian
distance between data. In our research, the color
coordinate in CIE Yxy is not a uniform 3D color space.
Therefore, CIE Yxy of the specified colors was
transformed to CIE1976 L*a*b* color space which is
a more uniform 3D color space. The second one is
the number of clusters or k value. We used the Elbow
method to find the optimal k by coding a program
with Python (Van Rossum and Drake, 2009) and
Pyclustering library (Novikov, 2019).

Figure 1 showed the relationship between the
number of clusters and WCE (within cluster error). It
clearly showed the elbow form, so the optimal
number of clusters or k value was four clusters.

Figure 2. k-mean cluster analysis of the representative color of the alternative gender. Diamond
symbols represent the centroid. Cross symbols represent 7.5P 4/12.
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Figure 2 showed the result of k-mean cluster
analysis for the representative color of the alternative
gender in CIE L*a*b* color space. The Left and right
panels showed the result plotted in L*a* plane and
a*b* plane, respectively. Each circle represented the
specified color of the alternative gender. Members of
each cluster were differentiated by the different color
circles. The centroid of each cluster was represented
by the diamond symbol.

From the result, the largest cluster was the
purple cluster which contained 81.4% of total data
while the green, orange, and yellow clusters
contained only 7.9%, 6.3% and 4.4% of total data
respectively. This result can be implied that purple
was commonly accepted to be the representative
color of the alternative gender in Thailand. The
CIEL*a*b* of the centroid of the purple cluster was
[37.03, 45.18, -37.08].

From previous work, Jarernros et al. (2021)
have proposed that the representative color of the
alternative gender was the Munsell color 7.5P 4/12.
CIEL*a*b* of this color was measured and compared
with our result as shown by the cross symbol plotted
in Figure 2. We can see that our result agrees quite
well with the previous work. Color difference (AE*ab)
between 7.5P 4/12 and the centroid of the purple
cluster was 8.8. Compared to 7.5P4/12, our result
was slightly darker (AL* = -4.3), more vivid (AC* =
6.3) and less reddish (Ah° = -5°).

4. Conclusion

Our results confirmed that the representative
color of the alternative gender in Thailand should be
purple. By color adjusting method and k-mean
cluster analysis, CIEL*a*b* of the representative
color of the alternative gender obtained from the

centroid of the purple cluster is [37.03, 45.18, -37.08].
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1. Introduction

Light Emitting Diode or LEDs became the dom-
inant light system in both household and commercial
companies with several benefits such as less energy
consumption, lifespan, ETC. The apparent ad-
vantage is the ability to beam various colored lights
with a combination of three diodes, red, green, and
blue.

Chromatic adaptation is one of the human func-
tions to perceive an object under various light situa-
tions. An object appears identical to the same object
under the normal condition as white light though this
ability is never perfect. The recognized visual space
of illumination or RVSI [is a concept to describe the
footprint of this function. This assumption was
proved by the two-room technique @ to see the effect
of chromatic adaptation and the RVSI concept.

In the previous research B, we studied the
color appearance of the color chip under RGB-LEDs
based on color constancy analysis. We found that
color constancy was poor under yellow, green, and
cyan illuminations. In this article, we continued to an-
alyze the same experiment in terms of hue shift to
understand the characteristic of chromatic adapta-
tion under vivid illumination.

Figure 1 The experimental booths

2. Apparatus

Figure 1 shows the experimental booths for
this experiment. The left booth was designed to ob-
tain the color appearance of the object, with partici-
pants adapting to the colored light. The booth
was decorated with many kinds of stuff to simulate a
real-life situation for a participant. The booth was il-
luminated by only RGB-LEDs of Phillips product
model Kinetics color cover MX power core attached
on the ceiling. The colored light is changeable and
controllable by a computer on the outside of the
booth. The right booth in Figure 1 shows the ex-
tended room of the left booth and is divided as a two-
room technique. Each color chip would be placed un-
der the RGB-LEDs called the test room, while a par-
ticipant had to move to the introduced room called
the subject room, illuminated by only standard white
illumination as D65.

3. Stimulus and illumination

The stimulus was printed by Konica Minolta
C83HC. There were twenty-four color chips used as
stimulus in this experiment composed of three
groups. The first group was based on 15 test color
samples used in studying the color rendering index.
The second was eight-color chips derived from the
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printer’s color gamut, and the last group was achro-
matic chips, as shown in Figure 2.

The illumination condition is shown in Figure
3 on the u’v’ color diagram. There were six vivid col-
ored lights, red, yellow, green, cyan, blue, and ma-
genta. D65 was used as standard illumination in this
experiment. The illuminance of all the lights was ap-
proximately 100 Ix except for the blue condition,
which was about 80 Ix. In this experiment, the color
code was R2, Y2, G2, C2, B2, and M2, respectively.

100 ,
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uOP‘ ° ®TCS
20 b--O--@ ] 2---
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100 :
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Figure 2 Color chips on a*b* color space
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Figure 3 lllumination conditions

4. Procedure and participation

Each subject had to name each color chip us-
ing the elementary color naming. The subject had to
judge how much percentage of chromaticness,
whiteness, and blackness. Then, the participant had
to judge the percentage of red, yellow, green, and
blue colors.

There were 100 subjects participating in this
experiment. Most of them were students who took a
color vision class and had a chance to learn about
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the naming method. They had normal color vision
tested by the Ishihara test.

The subject had to judge twenty-three color
chips under the RGB-LED one by one, as shown in
Figure 1(a), in order to obtain the color appearance
of the object, which the subject had to adapt to the
colored light. Then, the achromatic test patch as the
grey chip will be placed in the test room in Figure 1(b)
to obtain the color appearance of the color illumina-
tions, while the subject adapts to only the white light.
By using the two-room technique, each colored room
illumination could be observed.

5. Result and discussion

The result of naming can be plotted on a
graph called the polar diagram, as shown in Figure
4. The maximum of each axis of the diagram is 100
and is the most saturation of color chip along the axis
as green and red on the horizontal axis and yellow
and blue on the vertical axis. In the figure, it is an
example of an average naming result under the R2
condition. The open squares indicated the average
result of each color chip under the standard illumina-
tion, D65. The solid triangles were the result under
test illumination as R2.

100 Y
50
G R
50

19%0 50 B~ 50 100

Figure 4 The naming result under the R2 condition

We found at least two converging points in
each illumination condition as two eclipses shown in
Figure 4. Then, we averaged the triangle symbol po-
sitions in each ring. The average position was called
centroid for each group. The result of the average
centroid is shown in Figure 5. On the abscissa was
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the color chip arranged by the hue of the color chip
under white light. On the ordinate was illumination
condition ranged from the hue of illumination. The
numbers in the squared scheme were the average
hue of each centroid.

Iluminations

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Color chip number

Figure 5 The centroid color scheme of each illumination condi-
tion

16 17 18 19 20 21 22 23

0 60 120 180

IMumination (°)

240 300

Figure 6 The difference between each centroid of each group

We calculated the difference between each
centroid of each colored illumination and plotted the
result, as shown in Figure 6. In the graph, abscissa
was colored illumination in terms of hue angle. The
ordinate was the difference between the two cen-
troids. The line indicates that the pattern of the differ-
ence does not follow the opponent color theory as
the solid lines do not follow the dotted line. The black
line had a similar pattern to previous studies 43I,

We believe that the present and previous
analysis result was related to the illumination adap-
tation at the brain level, not the retina. A human
adapted to the illumination and constructed infor-
mation called RVSI inside our brain. Any object in the
illumination space would be adapted relating to the
size and color of the lighting. The black line in Figure
6 was not based on the opponent color theory but
trended to be the complementary color that typically
existed at our brain level ©l.

360
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1. Introduction

The simultaneous color contrast is a well-known
phenomenon; a gray test patch surrounded by a color
appears complementary color. This is considered as
the result of the chromatic adaptation to surrounding
color?). It has been studied for a long time with var-
ious experimental methods such as colored paper,
electronic display, two-rooms technique, and pro-
jector. These different evices showed the different
results. Previous studies compared the color ap-
pearance of simultaneous color contrast on different
devices and indicated that the simultaneous color
contrast is device dependent 2 3. However, it was
noted that some experimental conditions were not
strictly controlled, such as chromaticities, luminance
values. the visual size of the stimulus This could be

Color Research Center, RMUTT, Thailand
Color Research Center, RMUTT, Thailand

one of the factors that affect the results shown.
Therefore, the present study investigates the

simultaneous color contrast by controlling the con-

ditions of the stimuli with four different devices.

2. Experiment
2.1 Devices

Fig. 1 illustrates four devices used in the pre-
sent investigation; colored paper, electronic display,
projector, and two-rooms technique. The former
three devices were used in a same room with illu-
minance at 200 Ix. The colored paper was printed
on matt coated paper for surround and test patch by
a digital printer. The electronic display was 24.1
inches EIZO LCD Display with sRGB mode, and the
projector was Viewsonic model PA503S the projec-
tor, two types of screens were used, a white paper
screen (Projector W) and a black paper screen
(Projector B). They were to control color and lumi-
nance to become close to those of other devices.

Figure 1. Four devices of observation

Table 1 The visual angle of the stimulus

Size (cm) Size (°)
Devices Viewing distance (cm)
Surround Test patch Surround Test patch
Paper 31.5%45.5 4*4 50 35*49
Display 31.5*45.5 4*4 50 35*49
Projector 45*65 5.6*5.6 70 35%49 4.6"4.6
110 4*4
Two- 50 95.5
wo-rooms (wall width) (window)
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Figure 2. The u'v' chromaticity coordinate (a) filled symbols for surround and open symbols for test patch
and the luminance values of the surround (b) and test patch (c). A paper, O display, projector W,
U Projector B, and * two-rooms

The two-rooms technique was composed of a
subject room and a test room which a small window
on the separating wall between the two rooms. A
subject looked at a test patch paper placed in the
test room through the window. The color of the
subject room was controlled by LED ceiling lamps.
The test room was illuminated by two florescent
lamps of the daylight type.

The visual angle of stimuli was controlled to keep
them almost same size for all devices as shown in
Table 1.

2.2 Stimuli

We employed nine colors for both test patch
and surround; red, orange, yellow, greenish yellow,
green, cyan, blue, purple, and gray. They were
printed on papers by controlling CMYK. Saturated
colors for surrounds and their desaturated colors for
test patches. The colors were measured with color
luminometer as standards for other services. Colors
of other devices were made almost same as the
standard on u'v’ chromaticity coordinates. The re-
sults are plotted on the u’v’ diagram as illustrated in
Fig. 2a. All the five points of devices overlapped on

Figure 3. Left, color appearance of red test patch with red surround and with a gray surround from the
subject CP and MI. Filled symbols for test patch under red surround and open symbols for test patch
under gray surround. Right, size of the color shift with devices. a for CP and b for MI

| 96 |




TA-2

BAERZAE53ALEARKETRE (20224) |

the graph. Points of test patches came between the
surround colors (filled symbols) and a white point to
show desaturation. About the luminance, it was made
equal in Most devices except projector W and they
are shown by respective symbols in Fig. 2 b,c but
they overlapped with open squares of Projector B.
The luminance of Projector W gave very high lumi-
nance as shown by open diamonds in the figure.
The luminance was reduced by projecting stimuli on
a black paper and the luminance became same as
other devices as shown by open squares in
Fig. 2b,c.

Ten observers with normal color vision partici-
pated in the experiment, they were asked to judge
the color appearance of the surround and test patch
by the elementary color naming method, which was
to estimate the amounts of chromaticness, white-
ness, and blackness in percentage including the
apparent hue by the unique hues (red, yellow, green,
and blue). The repetition of each device was 3 times
on different days.

3. Results

Examples of results are shown on the left of Fig.
3 taken from the subject CP (a) and MI (b) for red
test patch with red surround by filled symbols. They
are plotted on a polar diagram normally used in the
opponent-colors theory. The red test patches under
gray surround are also plotted by open symbols.
Different symbols correspond to devices as in Fig. 2.
We can see that the color appearance of red test
patch changed by changing the surrounding color
from gray to red.

We calculated the change by the equation

color shift = \/(x; — x1)% + (y, — y1)?

by calculating the color difference between the test
patch under a gray surround (x1, y1) compared to
those under a red surround (xz, y2) and show in the
right graph to compare the size of color shift for all
devices. The size of the color shift shows different in
each devices the smallest at paper and the largest

Figure 4. The size of the color shift of test patches with surrounding for different devices. a, yellow-greenish
yellow and green-green, b, cyan-red and blue-cyan, c, orange-yellow and cyan-green.
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is Two-room.

Fig. 3b shows similar results from another sub-
ject MI the results show the same tendency as
subject CP.

Finally, we took the average of the color shift of
all color pairs from ten subjects and the results are
shown in Fig. 4 in samples of color pairs to repre-
sent the tendency of the results.

4. Discussion and Conclusion

Fig. 4a, the result of yellow test patch under
greenish yellow surround and green test patch un-
der green surround show the similar tendency as
the result of Phuangsuwan and Ikeda2?) that small-
est on object (colored paper) and being larger on
display, projector, and two-rooms, respectively.
Which can be explained by RVSI theory"), the
chromatic adaptation takes place to the color of light
that illuminates the space as in the two rooms tech-
nique, a space is illuminated by colored light and the
visual system adapts to the color and an electronic
display which is self-luminous, the subjects can
recognize the color as the illumination. So, the effect
should be very small in the colored paper which is
object mode.

Fig. 4b, some color pairs were shown dependent
on the device also, but no tendency as in Fig. 4a
such as cyan test patch under red surround and
blue test patch under cyan surround. On the other
hand, some color pairs show independent for all
device as in Fig. 4c.

Here, the different results were shown under
controlled conditions, it would be interesting to in-
vestigate this further to explain for these findings.
However, the results suggested that the simultane-
ous color contrast was dependent on the device
under controlled conditions as in previous studies,
except in some color pairs.
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1. Introduction

When an experiment of the simultaneous color
contrast SCC was carried out by using a two-rooms
technique, where the stimuli were produced on the
front wall of the subject room by colored illumination,
the phenomenon is much more enhanced compared
to stimuli that were produced by printed papers.”

In this paper, the same two-rooms technique is
applied to the simultaneous brightness contrast SBC
and results of printed paper and space stimuli were
compared.

2. Paper experiment

2.1 Paper stimuli

Coated papers of A4 size were printed to nine
different lightness to be used as surrounds as shown
in the first column of Table 1 as L;. Five other papers
were printed as shown in the second column of Table
1as L:. They were cut to pieces of 2x2 cm? size to
serve test stimuli of the size 2.3° with a view distance
50 cm. Forty-five different stimuli were prepared
altogether. Increment or decrement of the test patch
is defined as AL'= (L; — L) and they are plotted in
Fig. 1 for L;. The abscissa gives L; and the ordinate
AL". Each curve corresponds to different L: A
horizontal dotted line is at AL= 0, or zero contrast,
when no test patch is seen.

Table 1 Lightness of surrounds and tests.

Ls L
1" 31
18 37
30 46
39 60
46 69
61
68
78
86
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2.2 Procedure

The experiment was carried out on a table in a
normal room with ceiling lamps of the daylight type.
The illuminance on the table was 370 Ix. Stimuli were
presented one by one in a pseudorandom order and
subjects assessed the brightness of surround and
test patch by the elementary color naming method.
When all the forty-five stimuli were observed, one
session was over. Six subjects participated in the
experiment, four of them did at Mizokami laboratory
of Chiba university, Japan and two did at Color
Research Center, Rajamangala University of
Technology Thanyaburi, Thailand.
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ALY (L{-L3)

-20

230
40

o AN

-60

0 110 2.0 3‘0 410 5l0 610 7.0 6;0 9.0 100
Ls
Fig.1 Lightness increment of paper stimuli plotted
for the lightness of surround.

2.3 Results of the paper experiment

Whiteness of surrounds are shown in Fig. 2,
where the abscissa gives the lightness of surround
L; and the ordinate the whiteness of surroundW;.
Each point is the average of six observers. Points
can be approximated by a liner equation,

W, = 1.13L.— 6.60, [1]

which is in accordance with a previous finding
by Phuangsuwan et al.2, where patches of the size
3x3 cm? were employed. We can conclude that the
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amount of whiteness is linearly related to the

lightness of papers.
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Fig. 2 Whiteness amount of surround Wy plotted
for the surround lightness with a regression line.

The amounts of whiteness of test patch W, are
shown in Fig. 3, each curve corresponding to a test
patch lightness L: . The short bars attached to
curves of T5 and T1 show SD of six subjects. They
are not small but the shape of all the curves shows a
gradual decrease for larger L;.

Wallach emphasized contrast of the test patch to
the surround in determining the brightness of test
patch?.
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shown in Fig. 4. Five curves correspond different test

patch.
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Fig. 4 The amount of whiteness of test patch W,
plotted for the luminance contrast.

It is clear that a same contrast does not
necessarily give a same W,, not in agreement with
Wallach’s assertion. But we notice that all the curves
have a similar shape feature, a rapid rise, a gradual
rise, and a saturation.

3. Space experiment
3.1 Space stimuli

Bs

Wp

200 cm

7/
T ==
O

ﬁ,cm

0

0 10 20 30 40 50 60

70 80 90 100

«— 86cm————*>+—— 214cm

300 cm

>

Ls

Fig. 3 Amount of whiteness of test patch W, for five
test patches, T1 (bottom) through T5 (top) for

surrounding lightness L;. Short vertical bars
indicate SD of 6 subjects.

So, we replotted data of Fig. 3 for the luminance
contrast C, AL/Lg, where AL=L;-Ls. This luminance
was measured with Konica Minolta CS150 under the
observing situation in the experiment. The results are
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Fig. 5 A scheme of the two-rooms apparatus.

To present space stimuli, a two-rooms technique
was used as shown in Fig. 5. The room was
composed of a subject room and a test room. On the
separating wall a small window W of the size 5x5
cm? was opened through which a subject saw a white
plate WP. W served a test patch, having the visual
angle 2.6° at viewing distance 108 cm. llluminance
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of the subject room and that of the test room were
controlled by fluorescent lamps of the daylight type,
Ls and L, respectively. By controlling them the
luminance of the front wall and of WP were made
equal to the luminance of the surrounds and the test
patch of the paper stimuli, thus giving the same
quantal distribution on the retina of the subject as the
paper stimuli.

Two subjects, CP and MI participated in the
experiment, the authors of the present paper. The
experiment was done similarly as in the paper
experiment in the way presenting stimuli and
responding stimuli by the elementary color naming
method. The subjects repeated five times of
measurement.

3.2 Results of the space experiment

Results are shown by solid symbols and solid
lines in Fig. 6, where the abscissa gives the
luminance of the surround Ls and the ordinate the
amount of whiteness W,. Each curve corresponds to
a test patch, the curve of T1 locating at the bottom.
Dotted lines indicate points of zero contrast. All the
curves seem to converge a point of W, = 100 and
from there they gradually drop down separately.

100

90

80 | &

Whiteness (W)
» n [«2] ~
(=) o o o

w
o

N
o
T

_
o
T

0

0 10 20 30 40 50 60 70 80 90
Luminance (Ls)

Fig. 6 Averaged amount of whiteness of test
stimulus plotted for the surrounding luminance.
Filled symbols are from the pace experiment and
open symbols are from paper experiment. Points
connected by dotted lines indicate zero contrast
between the test stimulus and the surround.
Dashed curves are for the results of paper

experiment.
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Open symbols connected by dashed lines are
from Fig. 3 of the paper experiment. All the curves
are smooth in their shape and do not show any
peculiarity at the zero contrast points as reported by
Heinemann?. Results of both stimuli, space and
paper are quite different in spite of the same quantal
distribution on the retina for stimuli.

Let show the results of space experiment for the
contrast following Wallach’s idea. The results are
shown on the left in Fig. 7 by filled symbols for the
subject Ml and open symbols for CP. Data of both
subjects came close and the averages were taken
for W, as the figure on the right. Different symbols
indicate different test patch. All the data points
construct one curve of a nonlinear power equation®,

Y = a10®x, 2]

In the present case, Y corresponds to Wt and x to
the L contrast C. a and b are some constants.
After applying a nonlinear regression, we got

Wt =98 - 13x10-0-9%C, [3]
which is shown by a solid curve in Fig. 7 right.

4. Discussion and Conclusion

Heinemann reported* that at the point of zero
contrast of stimulus some peculiarity occurred, but in
the present case no such phenomenon occurred as
shown in Fig. 7. Heinemann used the matching
method to assess the brightness of the test patch.
The reference stimulus was composed of only a
patch, while the test stimulus was composed of a test
patch with surround. When the luminance of the
surround becomes higher than the test patch, the
patch begins to appear black, which cannot be
reproduced by the reference stimulus, thus causing
the mercuriality. The present method of the
elementary color naming has no such problem and
did not show the peculiarity. On the other hand, the
elementary color naming method judges the
whiteness in percentage with 100 % as the maximum.
When the luminance of the surround became low the
test patch appeared luminous, but the answer was
still 100 or near to it, thus showing at the lowest Ls
as seen in the space stimuli in Fig. 7. This is one of
the drawbacks of the elementary color naming
method.
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Fig. 7 Left, results of the space experiment from the subject CP (open symbols) and Ml (filled symbols).
Right, The averaged results of two subjects and a nonlinear regression curve

Both data of paper and space can be expressed
by W;-C curves. So, the Wallach’s notion of
emphasizing the contrast is appropriate. But it is so
for the space experiment but for the paper
experiment some other factor should be considered.
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1. Introduction

This research aimed to investigate the advantage
of using representative gender color to the toilet
signs by measuring detection distance. The use of
color for toilet identification has not been practiced in
Thailand as shown in Fig.1 as an example. Pumila et
al. (2019) investigated the color to represent gender
and showed 5PB4/12 (blue) and 7.5RP5/14 (pink) for
male and female, respectively. We further
investigated by printing those colors in the
rectangular to avoid the recognition by shape. The
achromatic stimuli having male and female shape
were included to check the influence of chromatic
and figures of toilet signs. There were two viewing
conditions to observe the toilet signs: with naked
eyes and with cataract experiencing goggles. The
experiment was caried out outdoor. We expect that
the advance of use representative gender color to
toilet sign will be clearly shown.

Fig. 1 Example of toilet signs in Thailand.

2. Experiment

Stimuli
Two pairs of stimuli were prepared, one for figures
and the other for colors by printing them on papers

| 103 |

as shown in Fig. 2. The figures were printed black,
and their height was 15 cm. The distance between
hands were 6 cm in the male figure and 8.5 cm in the
female figure. As for the color stimulus two colored
rectangles were prepared. The size was 15 x 7 cm
for both male and female, and the color was followed
Pumila et al." 5PB4/12 (L* = 54.36, a* = -6.44, b*
-37.42) for male and 7.5RP5/14 (L* = 52.16, a*
33.2, b* = 2.54) for female. We determined the size
of stimuli by surveying the toilet signs around the
university campus including a supermarket nearby.

Procedure

The experiment was carried on a straight road in
front of the faculty of Mass Communication
Technology, MCT under clear sky, where illuminance
was around 50,000 Ix. The stimulus was presented
one by one (one figure or one color) at a time on the
standing of which height was 135 cm from the
ground as shown in Fig.3. An observer drove a motor
bicycle to move away from stimulus to about 300
meters or until she/she could not detect toilet sign at
all. Then the observer approached the stimulus by
driving a motor bicycle very slowly at about 10 km/hr.
The observer stopped from time to time confirming
whether he/she could detect the gender. If not,
he/she again approached the stimulus and finally
found a point where the stimulus was just detectable
and measured the distance from the stimulus which
was marked on the road and reported it to an
experimenter together with the gender of toilet sign
that observer had seen by a mobile. This method of
obtaining the detectable distance is the method of
limits, but only approaching close to stimulus
direction. After an experimenter recorded the answer
and then changed the stimulus to a male or female
figure or one of the representative gender colors. For
the color stimulus the observer reported the distance
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and color only that he/she detected. The experiment
was carried out both by naked eyes and by eyes with
cataract experiencing goggles. The cataract
experiencing goggles was invented by Obama et al.
of Panasonic co.?2 The goggles transmittance was
54% and haze value was 16%.

Six subjects with normal color vision and good
visual acuity participated in the experiment. The daily
glasses were allowed to use while observer carrying
the experiment. They were students and staff of
RMUTT. There were 4 females and 2 males with
ages range from 20-44 years old. The repetition was
5 times.

Fig. 2 Stimuli used in the experiment:
figures and colors.

Fig. 3 Stimuli used in the experiment:
a figure.

3. Results and Discussion

The detection distance of six observers for figure
and colors were presented in Fig. 4. Upper figure of
Figure 4 shows the detection distance with naked
eyes and below with goggles for figure (open bars),
for blue (filled bars), and for pink color (shadowed
bars). The detection distance of male and female
figures was almost same, here we took the average.
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The ordinate indicates the detection distance in
meters and the abscissa indicates observers by their
initials. The observers are arranged in the order of
the detectable distance for pink with naked.

The result showed clearly that the figures needed
the closest distance for detecting the toilet sign. The
blue color showed slightly longer distance than the
figure sign. The pink color gave longest distance to
detect than any other stimuli. The same tendency
result occurred in the goggles condition. Moreover, it
is clear that detectability decreased with goggles. To
see the advantage of colors to figures, the distance
ratios (colors/figures) were calculated, and the result
is shown in Fig. 5.

Fig. 4 Detecting distances shown by bar graph.
Upper, with naked eyes; lower, with goggles.
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The abscissa indicates observer’s initial, and the
ordinate indicates distance ratio. Opened symbols
were the ratios of naked eyes and filled symbols of
goggles. The ratios were obtained from color divide
by figures (for the colors, an average distance of pink
and blue; for the figures, an average distance of male
and female figures). All the ratios are over unity to
imply that observers could detect te colors stimuli
better than figures stimuli with both normal and
cataract eyes.

Fig. 6 The distance ratio between goggles
and naked eyes.

To see the detectability of each stimulus: pink,
blue and figures, the distance ratio calculated by
distance of goggles divided by distance of naked
eyes were obtained and shown in Fig. 6. The
abscissa indicates the observer’s initial, and the
ordinate indicates the distance ratio. The ratio results
showed variance among observers excepting blue.
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The highest ratio occurred at the pink color except
for the observer JM. The result implies that elderly
people (normally with cataract) can see pink color
well even it locates at far distance. The ratio of blue
color showed lowest compared to others. But if we
use the pink together with blue for the toilet signs,
people can detect the pink color easily to judge it a
female toilet and they will automatically guess
another nearby sign to be male.

5. Conclusion

It was shown that to adopt representative gender
color for toilet is useful for detecting toilet signs for
normal and elderly people. We recommend the
Thailand government to consider improving the toilet
sign by using the color codes as examples shown in
Fig. 7.

Fig. 7 Toilet signs with representative gender colors.
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1. Introduction

Numerous studies'? have examined human
preferences for simple patches of color but is not yet
clear how these abstract color preferences gener-
alize to different object contexts.

The purpose of this study is to investigate and
identify the association between color preferences
and everyday objects. The aim is to identify whether
personal color preferences extend to everyday
products when there are numerous color choices, or
to what degree might an individual want personal
color preference to feature in their everyday objects.

2. Methodology

2-1. Participants

122 Japanese university students (67 female
and 55 male) between the ages of 19 to 24
(M=20.7) participated in this study.

2-2. Procedure

Before the experiment, each participant was
provided with a set of 48 color pencils. The name of
the color pencils was written on them, and partici-
pants were to use those names. The experiment
consisted of the following steps which was done
randomly among the participants:

- Respondents were asked to choose most/least
favorite, happiest/saddest, most beauti-
ful/ugliest, masculine/feminine, warmest/coolest,
brightest/darkest, most powerful/weakest, most
peaceful/chaotic, most modern/old-fashioned,
most formal/casual, most unique/ordinary, soft-
est/hardest, most refreshing/boring, most ele-
gant/unsophisticated color among the color
pencils. They were advised to write the name of
the color pencil as well as use the chosen color
pencil to write the answer.
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- Participants were given detailed realistic draw-
ings of bedroom, car (sports car and SUV),
clothes (women’s night gown, men’s suit, polo
shirt), and kitchen tools (pots, utensils, din-
nerware) and were asked to consider these
items as their own and color them accordingly.
(Due to copyright issues, the figures cannot be

shared in this research paper.)

3. Results

3-1. Color Preferences and characteristics

This section focuses on the step where par-
ticipants had to choose a color for a specific char-
acter and adjective. Due to space, only some of
these are discussed within this research paper. In
addition, please note that only colors selected are
shown in the figures.

As it can be observed from Figure 1, blue and
red hues are among most favorite colors of the par-
ticipants. White, light yellow, and yellow are consid-
ered bright.

Moreover, blue hues are considered mascu-
line, while light carmine and pink are considered
feminine. Lavender and turquoise are considered
the most beautiful colors by the respondents. Lav-
ender is considered elegant as well. Peach and lime
green are considered as peaceful colors.
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Figure 1A4. Bright colors
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3-2. Preferences for objects

Participants were given realistic drawings of
different items and were asked to consider these
items as their own and color them accordingly. The
results can be seen in Figure 2. As can be observed,
white is the color used the most in the bedroom
walls (P<0.01).

Gray hues, blue hues, and black are colors
used in the men’s suits. These are colors that are
considered masculine and formal. Lavender, tur-
quoise, and pastel blue are colors selected the most
for the night gown. These are colors that are con-
sidered elegant and beautiful. Moreover, gray hues
were used for cutlery. Participants stated that they
like silverware and that’s why they chose these col-
ors.

4. Discussion

The purpose of this study was to identify
whether personal color preferences extend to ob-
jects when there are numerous color choices. It was
observed that participants used colors considered
bright in their bedroom walls. Moreover, more than
60% used white. Similar result was observed in an-
other study® as well. The participants of this study
were Japanese and since Japanese houses are
small, this could be the reason for using bright col-
ors. The night gown was mainly in colors they con-
sider beautiful and elegant, and the suit was in col-
ors they consider masculine and formal. Moreover,
although some participants did choose their favorite
color for the cutlery, but they mainly selected gray
hues as they stated that they like silverware.

Although not featured in this research paper,
but other kitchen tools were in colors they consider
normal for these items. For example, black was se-
lected the most for frying pan. They stated that this
is the best color for heat. White was mainly selected
for plate because they said that white makes food
look delicious. Warm sepia was selected the most
for chopsticks as it resembles the color of wood.
Red was most selected for the sports car. SUV was
in colors they thought is suitable for outdoor activi-
ties.

In sum, it was observed that rather than using
their preferred color for every item, the participants
used colors which they thought were most suitable
for the product.
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37 Mila Owen 3068 act 5 AViU-— cou
38 La boutique BonBon 301% act 6 TR=vy eth
39 CADUNE 3068 act 7 OvRrTA4vYy rom
40 Demi - Luxe BEAMS 30f% act 8 ILAHYE ele
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WARRR (&5 1T 5 BIELF & EREFIEDR R
Relationship between Color Preference and Personality Trait in
Selecting Clothing

BPFER H AL KRE

Shinji Nakamura

Keywords: arghf, PERGRRE, #RAREEIR
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About the color preferences of students studying at a fashion college.
-Comparing color trends obtained from images posted on the cloud-based educational
support service manaba and preference color results by fixed paper method.-

K & Aya Mizukoshi IR KZE Sugino Fashion College
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SEHEDY 0.30 B EIC N0, MEITEED 0.29
TR NEEEm7Z -7 BEEFQ, 244) =

1.17, p=0.27; & #:[F(1, 244)= 5.92, p < .05;
EEIFQ, 244)=3.42,p=0.06]) (X 4). GAiHZE,
PRIEVERL, B0 ARTEENAT & KRIT IE T8
I LRGSR, Kb R b BV IREEDRA
BICER L, MWECELTUXMSENA BEICHED,
RO ORI A BB TH - 7=, BREERICBE L
T, IR TRY, Ao L

X3 MEE, B, AEENMSHICKIETE
B D Lrige

2
=

I

X 4 HRE, B, AEENRDICKIET R
D g

| 203 |

3. 5 ®HEZE HKEEK ZYIRERISREIC
RIFTHZEDLE

I ERITIE U I A IR &, B
TERR, B0 VR & Rk ik Cilld Lz, A
L7oERRNE, 1<, ELwy, Ly, #&<,
WL, SRV, T, IRV, Bk, &8, V
T A, B DI2FETH-T-. AEER
WAL LT I DWW T 0~1000 13 - 72 < £ b
5720, 10 FEFITE D7) THELTH B,
R LT 2 ERS BT 21T - 72 (K 5).
BOEE, MEERE BV NS B HEEL
BT L QIR BEERDR H o 72. 1EEOFHR
HIEEEO TR B AE Th o7 (1EE:(F(Q,
268)= 3.30, p< .05]; JE&I&:[F(11,268)= 58.05,
p<.001]). BIFFEOFENAEIL o721z, £
B AT 2485, M5 <, L, LW,
B, BLW, En, Ry, RRICBWTHE
Tdho7l= (12 :[F(2,1338)=9.22 ,p<.001]; =
L <:[F(2, 1338)=6.52, p< .001]; ¥ L\ :[F(2,
1338)=4.87 ,p<.001]; #%< :[F(2, 1338)=5.14,
p<.001]; LV :[F(2, 1338)=8.62 ,p<.001]; /)
FV:[F(2, 1338)= 1.39, p=0.25]) 7= :[F(2,
1338)=64.62 , p< .001; RV :[F(2, 1338)=4.91,
p<.001]; #{%:[F(2, 1338)=3.84, p=.05]; &
[[F(2, 1338)= 2.07, p=0.12]; V T v 7 Z:[F (2,
3216)=5.32, p<.001]; H< < :[F(2,3216)=2.18,
p=0.11). #iHi, BV, AHEOIEEIZELTO
HiERIE, @ THERE Tho7= (BrE:[F (2,
2948)=16.37 , p< .001]; BV #3:[F(2, 2948) =
18.02, p<.001; i Z:[F(2, 2948)= 43.98,
p<.001). AL, ELV, ], LW, UVF
v 7 AZBAL T, BB ERRE, BoaE Al
BIZHBER D -T2, HE L OHECTAEEE
Roninotz., BVBORTDT 4 7RG D Mo
ZODEEITHARD L L TR T LY
ERARICBA L Tl L a5, Bt amlE
WCHBENRLN, BAHEORTT 4 TGO
PMED R Tl 5 & R RnA L. ]
WIZBAL T, BREIE BV, B L AHER
BLTHEERDY, AHEOEHENRE N
U7 w7 2B LT, #REEBE, Rl f
HE, BURLAEETXTICHEEENA LR,
BOIEDY T v 7 ZENREL, BEOY T v
ATHEPME Do T2,
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5 M, Bz, AHEPEREEICE

D L

4. BREER
EBRBMENCOHEEET D LI DR L
R DR BEERHT D1 DICEREIT - T FE R,
HERI% 7 i3 5 &SRO FEXEITARICT
NY, K OVEIL TN TN AEEZITIR O
7ol BIRIZOWTIE, AEEITR LN
S72D%, EEE R, BEE KA LT, 1
[ H S Fi# & k92 & A BRI ESMES T -
7o, BREERCSCE D ARERIC W T, Al
Lfﬂ%%%’ﬁ@ﬁﬂé# é%ﬁ%#é&m
ERRICEBRETHET & WO EEICRIEET
é&wo_&ﬂT%ﬁtw l%%ﬁﬁbf%%
THEEIIARETH D, ZD=w, KKy DY
PHEIFAIEESC R T 4 7RG A iz < <

WEHER T X T IR BRI END. F7z,

BHEEICEL UIENTZE W IBRENLE THE
Moo Z biL, RNTVAIEMER ENE TN
ENFZ D, AIEE, BEEMR LBV RIERDE
TR INE TR A Ll L5, B RE
AR E A2 LY ERHEED 2 ENBEL
\Z7xoTz. F£7, REIEREE OBRBRTIE, 5,
LW, LW, <, BLY, I8y, U Ty
I A, LB EWVWIRTT 4 TREEIZBNT,
B ARERL O SEE R E o T

bz Ent, BEHETDHI LB RIE
FSORRIEIVERE & e L C, IR R D I R IE T
BNHIR Y ) HEZRIOEHEMET 5 2 L
O o T2, Fie, BEEICOWTE, BEE
IR0 RRCRRIEERL & 95 LR N D
EITHR 2.26~2.45 %, WML VOFEHEIL 1.62~
3.62 &5, BAKOFHMED 2.5683~2.78 {ETH Y,
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AT 4 TREAIED L0 @< 72 B A HEME RN RIE X
niz.

SRBIIFEATLEM (7——X L) O
N—T %00, BARRIZIZdE LR Ice b K9
BEZRAT 121, D7 NV—FTRESNIZEAD
J ==V TIRELWRSBEMIN, £
7=, BT N—T DI ==L TIEEL N
h“ﬂ%iwﬁkbﬁw@k®20&¢¥5%

TIE <, S HICEBIROGNRIETLCZ 5~
@;oﬁ%@%ﬁzéﬁ%%é%ﬁ%ﬁﬁ$f
b5, £z, EFEEL VD ERTEL R
HTETHD.
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Psychological effect of chocolate background colors on taste,
texture and temperature senses

EMA £F Keiko Tomita K
NE Nodoka Uchida T RE
SAE B9 Moemi Kawaura T KE
ek EHBR Mayu Funamoto R KE
SEME =£# Misato Sawada T RE

Keywords: 7 = =2 L — b 550 R IEERL,
BLLE

1. [FL®IC

B OBNL SITRRE (R - 17 - B8R -
i3 - W) CHBIEN D, TOHRTHERIIEE
ARED 80%LA EZHSTNDZ Enb, ~—7
TAYTICBTDLIEERNTFTHDLENZD D,
FTHEREORE I, B, RS OFERIX
FOEHOBWVWLILCHELDA A —VIZw B %y
HzTBY, TONOBKIE, BV L SRRAE
Wil 92 FICBWTCRIZh ) EFRsk &2 b o E
RRFTHD, LoT, AEWE, ALBTOR
REFRE LI N W Ol STV 525,
BRMRICE 2 DB ETE LI-FRITIER I
BN,

BAMOBNL S 2RET 2 OH T, ik

NS TWVWAEDITT 7 AF ¥ —RREKTH D 2,

T AT v —lt, A~ bREMETIN
éﬁifﬁﬁéﬂé EMZN, T &
ZIE. BT N TF T RAEHRTHDL L,
HEI0 X NU XY JEEID (FZNY N
BERIIAR VAR ) X olc, Ry
%ﬁ%%f%of%TiX%% D
EWIZE > THA 2B WL S BGFE
T4, ZHUFIA EOERLEKD LT 5
T RT NTFy T AWM DOE ST
D, FLT, T AF ¥ —ITBEP
B Z 7o 22T TR, EmHAD 0 Bl
L7l R E L TRV LEIZ
HEALTWD, —JF, IRERK S i)
LELNLIBWVWLSOEERK T
D TAATZ Y —ABETTCLED
L. BWLIZRWY, ZOLoIT, TV
AF ¥ —RBERITBWLIOHT
KERpBE 2R LD,

| 205 |

Kinki University
Kinki University
Kinki University
Kinki University
Kinki University

—J7, HEFITOMERNZ LD &, HARDE
FDOF T, b TWAHDFFaal—hTHh
D, BRI, Ta—A L HTAh HAR, BERS
v b KB, PR PEAER T ATy A
MEFE LB LT, R 12— LT
45, Faal—hrDOBWL X, A0 F0REKD
HIEHT, KB EFRZDOMMNI R EDT 7 A
Fr—llkpEZANKEL, WHEHMOEE
%kiﬁofb\é F/, Faal—rDT IR
F ¥ —ITREEORENKE L, D LORE EF
T%Eﬂ<ﬁ0\§%@%<%k T r bz
5, FZT, B WOBWL SO TR & Ek
LEOMBRERALNITIRBELELTCTFaalL
—MRELTWDHEEZ, Faal— OB R
EURR - il - SRR S ORREA L ST S 2
LR BMICHEZI T T2, Faab— MNItkx 7
JERE « BIKA L OFMDAITE SN TWND Z b,
%Eﬁé%ﬁ@ WCiEZA+TA M) 27FaalL
— M RBICHEEZITHY> Z L & LT,




782 BAERZAE53ALEARKETRE (20224) |
2. BEAE %ﬁmﬁiﬁﬁ BORFH, BEHRRBIE, 5

(1) FaaL— FEEBDERK
FUH VA AT (Nikon B700) Z#HAvy, AU

A MRNT U R ERBIEEIZEEE L, 38 falvivid © 2, 6,
8,10, 12, 16, 18, 22, 24, bright: 2, 6, 8, 10, 12, 16,

18, 22, 24, light : 2, 6, 8, 10, 12, 16, 18, 22, 24,
pale : 2, 6, 8, 10, 12, 16, 18, 22, 24, Bk, W) D
7 — K (A A4 PCCS Harmonic Cards 201)
Z D65 S T (BRI & Macbeth Judge 11

(X -rite ) THRE L, IRE LZEAT—F
%, LCD #ifm Rl L, W7 —F =y h—

(X-rite ) & adobe photoshop elements 2018
ZHWT, RAW i IEZ{To 7o, D%, X
JEFH(CS-160, KONICA MINOLTA) G4 i JBEE %
HIE LA E) . RIC, TT7ADIHRIZANTZT =
aL— |k 6fH% D65 | Tl L7=#%. LCD [
Fiz#5 L. adobe photoshop elements 2018 %
E#E LT, 7 4 /L% —® palette changecolor %
HAWTHEREADE DL % 38 AIZEEH L, A
JERERE 2 E LTz (BE), AfEE BAEDZED 5%
UTIZ/25E THMEL,. 388Dy Rtazx b 7T
a3 b— NEBREER L7z, W, 7ERR L 72w =
DF a ab— NEBOY GRS Ll — R
DOEIZHHTHER LT,

QNS AED 1%

2020 £ 9 H., 2021 4 7 T, &LFKF4E 34
4 (21.4+0.55 1%,) ZRIRICENSRHEEZIT- 72,
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a2 bL— NI 2ER (RBAFE - BRUEES) |
RERKFF B HE) BLO 22 IBRGaANx2 -7
BePE SD IEIZ X DRI RESE NG 725,

ia“ (D)THER L7-F 3 21— MNEEA LCD
1T oBE L, Faal— hOERAICK
Té@%ﬁﬁ%ﬁotoﬁﬁﬂDﬁﬁL% Zixh
PN— T, RO AT BN E R 2 & 7
S5V E2IZ LTz, HEBOY A X1 5bem X 5em D
FERICREE LTz, A L7ZEROEE - B -
REIXZNZFN 26.4+0.5C » 71.3+3.1% * 76.6
+6.01x THVH, BAERIISEIDOLWEETHD
L EMER LT,
3. BRBLUBE

TR I 22 ARG O G IREERK &
RO LNSICED IR M L. ZhEh
feih & AR L C L F OREMEE R L (K1),
RSO I OB, 59V IEDOH B
WE, 16v, 16b, 18v, 18b &\ o 7=ZEEASC Bk
34 7=< L, 24b, 2b & W o BB EAITIE L R
DOONPELBNDZ ENRHALNI ST, L
L. RICBEEATHD SvIZH =T, i
CIEUBNTWD Z EWRENTz,

WIZH S EREEROBRZ X 2 1R LT, Bk I
HbEL<, 2db IR bHSELLONLATHS &
IRENTZ, FUEZATH D B & WIKEERIT
A4 CdH 50, Ja“é@%ﬂ“ﬁiﬁeﬁb Bk (335 < ik
CHENDDITH L, WIZHE S X ehotz, ZOfh

DOERFROF N E 25 & AIX IV
F—ZINEL, RIA b FaadA R
—UNTABI L TWD D TIERND

EEZ LN, —TF, Bk idE b EikE
DDV, BDIFOFY PR EET S
Tz, —H T, 6b X 6v I ITIREK
D < JARNH D LT BTz

D3, 24v, 241t (3R BEREDS /O 0N JEUBR T

B Rl SNz, &b B ETARN
R U DN, BERORE L%

HQW%T%OKO

Bk 1Z 4 H1 A DF 0 ki A h E
S, 6, 24 OFEAHIT F— EEE
HAHZ LT, Faal— OIS

A I RS S W N1t i V/AVAN - 4 Wy e
Reference
1) BMIE—, BT7—~—TT T

. TEERE (1984)
z)kﬁéi%\&#m%m\wm%
ESRER, kAL, T (2017)
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WEN2B8HO M —20BEETOHE
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The Effects and Characteristics in lyashi from Colors and
Tones - Using Single Color Sheets of PCCS-

EHA WF  Takako Kikuya

tBERZRERXFHER

Graduate School of Letters, Hokkaido

University

JIl%w EESh  Yasuhiro Kawabata JtiEERFRZFEMEIXFEHZMBE Graduate School of Humanities and

Keywords: i, H.fa, ~— 1, PCCS

1. [XCHIC

RN 1T Semantic Differential (SD) 7<° Self-
Assessment Manikin (SAM) %5 & W\ o 7ok 2 72 51k
ZHWCHU SN TE 7, EFOF CThREAEZH D
web 7Y A F—EDORFED A TIE, FROGBHIZE
W, BREE & QR DE SN D RHmIC R %
Hz25Z epmeain (B4 - )8, 2020), &K
EERCIE, RAmemL L, mMLEMHEKT56
DR LOERZHET HZ ENTEDH Tl Lakn
A=V ] VT (A - FKOT - @K, 2005),
ZERIL g O RFAERLIHBNER L L, S
NHEDFERCN R Z S BICH LT 5720
Fh (2020) DT — & GO THERZ MG LTz,

2. Ak
EME  EBRIIIZR R EERE O RFPESHS
AND 4 14 CE¥FEE31.63 5%, SD = 13.81)
ML=,
BRE  S2HUfI%IE PCCS Harmonic Card 2 0 1
@ strong IR D 1 1 h—2 (vivid (v), bright (b),
deep (dp), light (It), soft (sf), dull (d), dark (dk),
pale (p), light grayish (Itg), grayish (g), dark grayish
(dkg)) OFHn5E (FF - Hh - Fk - FH - 45)
EENTIGEY, 55 00HAEFEHALE, &
IR FoaOB A (8.7cmx12.9cm) D
HEZHE &4, EmEIZIZZENENE T — /LR
%ﬁéhkﬁéV~F%Wﬁbﬁo$£%T EOR
FIERO FIEPLFEREITHIR DI NS E

Eﬁ BT H1), REAENDHE Y TEHEET,

F7-, BREAER 220 E ) EBRAMOE I
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Human Sciences, Hokkaido University

Hi L< Bzt a2 Ac LCHW, veb-
It-p OHEfAT— %, dp - dk - dkg DHAT— |
Z, sfed-ltg- g DHEEAL— N EZNENNA
H—ZE L=, 532D N—F 5T - HA
i — MEZERCL, EBRRT E LT,
ERBIE KPEOERES Web 791 T —3k
A7 =)V DHEEEDERSINEZT B NS
TWIEAT CEM Sz, BERNICH LRI,
D6 5 EZEM L7z, FI231E800Ix 226 1
00 0lx D THEEINT,

BLOSHMEAE AP ITRAM (2005) @ [H
RO ATl A 77 —v) &,

FHEE NHFHA - FBRRDH LN TVD
3OOHARIH T — MEOHFNOIEEIC 1 D3k
Vel 21T > 72, 1 OO @Ik 25 EE RS 72
HIFRIEER 77, BHERERE XS A & o,
1 OOHEAHH S — MEIZA>TVWHETOH
BOFHE R E DT X A I v 7 THEEICRE %
Motz, 2 2BUBEOHEARIT S — MEOFHN &
FRRICAT o 72, AP R ZWET 272, Bt —
MIT & LICEE STz,

3. BRLEE

KEMEL N—ICET 2L ORAE/HFRD
EEIE R EA K 15 (R LT, mLULED
HIWFEEAEIT 1 — 1 4 8= ST, 15
—31m=HasnT\nsdl, 31 —47H=1M»
RUBENTWD], 46 —60m=T4TIT<
nNTns] THHE SN (A, 2005), Z ok
YIS X, S EEHl S o BRI RE,
A, R, ROIATEIN h—rDBEhoTz,
ﬁéﬂé@ﬁ@%ﬁ%%%ﬁ_ﬁét@,ém
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(5K#E) & h—> (1 1K) 230 LkZ 5 2
DRBIZOWT, 2 BERYERE N IEERFHE D43
I EAT o To, T DORER, BMHOFEZE (F(4,160)
=22.537,p<.001 ), b—2DOEZE (F(10, 400)
=30.401,p<.001), tatHE b—2 DA ALEHZHE

(F (40, 1600) = 6.120, p < .001) BNHEETH -7,
e N ORANERNBERE ChoTolz®, H
MEDRREEIToT2L 25, dkg ODIEAFHE D
ZITRH LT (F(4,1760)=.315p=.86), {aiC
BfR7e < dkg I3 LEMEWN b —2ThoH Z &n
TR STz, BB R — BT Ryan’s {E% FHWT
ZEIK AT TR EF 1 -5z, WT
NOBEHTS p IZPE O dkg £V HHEICH
LERE -T2,

SN D LRl SRk O R, KB D
dp DIAMTEBE & FIE OGN ERED 1 5 8%
7U7L (K1), £1XY, EAr4o5D h—2 (p,
It, sf, ltg) 1%, WS/ & FHl S 7z 3 DDA
FED h— (g, dk,dkg) £V HABEITHE LSRN
B0 Tz (MSe=30.67, 5%/KYE) . BHEE D@D
T S5k & I S A0S, AR E ok
ThoTh dp DL ICEENE O EEIND0E
ThdEFHMIESND Z EAVRE S LT,

AREBRCHEHALZFIL, SHEDp USMIHH
JEEARHEDEN S o722 LIk, plahiz,
e RBHED b= (b, 1It,v,dp,sf) 2SN
LMl Ez (K2), B3 2D h— (b,lt,p)

TR 2137 <, mEEDOb-v-dp DFTH
HEE DR b O RNFHIAEWDY, BIEDEW p
EHEDFENN Y - dp ZLHEARD EERRNT ED
(F£2), HIZHENBEWIT T, HAEKRE
SHLHELMICEEL 5202 ENRRES
iz,

FOBCORERL & 1Tz, RERCHT LI EHE
IEHEDBWANE o7, FD7, WLED
LT Ll CEHET, BEED p
PAME - mEED b—2 (t p,b,v,sf) THo
7= (23), i LB DOFEAER 7 U 7= m i X &
FEDOv EREEXERED It &, KRS
ﬁwtﬁwfxm%f®@ IBWT, v TlEEIR

&b DIV T=DB It TIHEDRD LI Z &

, B LR OMETD/NT A0 LIRIZ
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BY 52 LRRBEINT (£ 3), HEOEWEG
MELLTHELEOHIZEmOTWVWDLH DD
FEOEREDANT AL UKL 525
Z DRI NI,

ROWMEND b—1F p (EHHEXIEEE),
(R X D), sf (B X % f)b(¢
BHEE X R BE) DEEMEA - L (X 4), FHEZ
T olcZ LSO b —2 & D TENG
o (F4), £z, KO M= THE L EE
DHMEDLEDONRT AL > Tl LEICEES
252 LN ENT,
HMOR—2OHTlEp h—rOAHRTRE S LFE
i S 41, p DWRITHEDE Itg LIS D b —2 T
NRHLNT (K5, £S5), 5EOHFT, EN—
TSNS WEBETH DL EEXDNDLD, BERN
ENT AU LE OIS B o 7728, o L
JEIZITAENRE CHEETHD Z ENRBIN
77

N D OFOREIZIE, OFOENCIE -
EEOMSICHBELEZITH I ENRBINT, &
IR, H, #fE, R, SBOIRTHIND b—
V%<, %éhé@ﬁ; o2& NA LR,
B LUBIIZAMOEELZ T 5 ERRBSHh
Too REBTHEHLIZERHEDO p h—21%, & 7T
DEMHTHWINDLETH D LM<=, FED
BWENE UKORHMIZ 26T 5 X 95 Th 53,
p F—=1ZiT TELW, BV, by e
STEA A= RHY, ZDOL A A=V EEFO
N = OB, BEINCTWVETH D ATREMEN
BWZ EDNRE I NI, F2, FEOREWEMED
FFRENEFE L0 & B EN 703 2 v (LR,
2013), AFEBRTHIHEO SO EMHO T A LE
OFHME B <, BENE LE2 b 2 EE/R 5
WELTHETFoND, Lo, HICEHERZTM
WLEZ LT 520 TiEe<, A X > TIHEH
FE (D WMIHBED) XEEE (b2 WIEHRE)
DIEAHIZL s THl I D EFHlis vz, ZE
B LTI ER S T ITE LE O S B2
HOTIERNZ EREBEZHND, HEOERITHR
LEICHEZ 5250, GFEICX > TITEEXH
EOMAERED/INT v AL - Tl LIRIC 22 %
225 Z ERBINT,
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£1. HEOEF—2DZELE (Ryan’s i%)

£ * tome| v b It p f Itg d ¢ dp dk dkg
é V|, s ns x ns onsons % NS NS %
4 b , NS ns ns ns ns % NS NS %
g 15 It , NS ns ns ns % NS % %
5 P , s nsons % % % %
5 f , s ns % ns % %
Itg ., NS % NS % %

R p sf Itg d g dp dk dkg d o KNS NSk
green tones 8 . X% NSNS

B1. RO% F— L ORENEE LEOTHIEE gi . '
ZHRERE 114 A= THSATLAEL] 1531 A= TEShTL g ) .

313247 B=THRYFIhTLS] 4860 A= F<CFESh
TW3] THEEEh S,

(% :5%k%, ns: EEELL, Mse = 30.67)

®2. BORL—2DEZELLE (Ryan’s j&)

30

% tome| v. b It p sf ltg d g dp dk dkg
z , % Ns ns ns ns ns x NS NS x
= . NS ons % % x x % % %
g 1t NS ox % x % % % %
% P . k% % % % NS % %
£ of , NS ns % ns ns
Itg ., Ns % ns ns x

vere ;Tut;i%nei 9 dp did d oo ¥ IS5 x

g . X X% NS

K2 FO&F—2ORENLTRELEDTHEL dp . NSk
RERE 114 8= THSA TV 1531 F= TESh T dk -
%3247 = THABRYBMSITLNS] 48-60 = [FT<EEh dkg .

TW3) TREHSN D, (% 1 5%KE, 1S BEELL, Mse = 30.67)

=3. HEBODEF—2DZEEE (Ryan's k)

30
£ toe| v b It p of g d g dp dk dig
"é V|, NS % nsonsons % % % % %
T 15 b , s ns ns o x x x % % %
2 It LM% % % % % % %
§ P NS ox % % % % %
E sf NS % % % % %
° v b It f ltg d dp dk dk e o RISk
° ;ellov? tones d P J d o N5 0s o ns s
g , hs ns ns
K3 HEOEF—2OHREMLGELEDTFEYE dp ks
ERRERE 114 K= TEEATOREL 1531 &= TESH dk s
T3] 3247 "= AR YBENTIVS] 48-60 "= T Z<M dkg .
SnTLA TREEND, (% : %KE, nS: HEELL, Mse = 30.67)
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50 ®4. FOZEF—2DLBELE (Ryan's i%)
-E tone| v b It p sf ltg d g dp dk dkg
E v |, % % % % NS ns ns ons x %
8 b ., NS ns ons % x % % % %
g It . NS NS % % % % % %
‘E p s NS % % % % % %
& st .ok % % % % %
E Itg , Nhs ns ns % %
0 d ., Ns ns ns ns
v b It p sf Itg d g dp dk dkg g ns ns ns
red tones i * . %
B4, FO% b— > ORERLME LEDTIEL 0 T
IEHERE 114 B= TESATOEL 1531 A= TEEATL ke t

513247 A= THhGYBINTLB] 48-60 A= [F TSN
TW3] TEHEIS,

(% :5%K%E, ns: BEELL, Mse = 30.67)
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