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Color Appearance of Surface Colors for Various Luminance Levels
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Color appearance for 12 test color chips at 10 different luminance levels was investigated by
the color-naming method. Color appearance was evaluated with the chromatic to achromatic
component ratio, the hue component ratio, and the perceived lightness. The relation between
chromatic components to logarithmic luminance was represented as a hyperbolic function. It
was observed that the perceived hue of green and greenish blue test color chips shifted toward
blue and the perceived lightness decreased with a decrease of luminance.
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61.50 |1355.0 (629.0 [380.0 [276.0 |366.0 |576.0 |[834.0 |855.0 [933.0 |1020.0 |1707.0 |1185.0
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Fig. 1 Relation between chromatic components and log luminance. The data points show the
experimental results. Subjects; O : MI, Ao : MT, A: KF, O: AY.
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Fig. 2 Relation between apparent hue and log luminance.
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Fig. 3 Relation between apparent lightness and log luminance. The data points
show the experimental results. Subjects; O: MIL, A: MT, a: KF, O: AY.
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Fig. 4 Relation between chromatic components and log luminance. The data
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The solid lines represent the chromatic components calculated by Eq. (1).

B, $8E MT, KF £20Tid, BFEL~LTH
BELSE BB DN TERERABEMLT NS,
DEROIERY, MAZRS->TH 4 ADHEBREL bIC
FCBEREZRLTOEDIH L, COBERIESAIE
BIEDOVTDARIE 1 BERER LTV EDIE, AL
L350, BROZTHMEHBLTE ST, Mgk
HORBLRZI I LRELARY. Lih-T, 20F
B EEALBRICT B5HEd, o0/ — VTR
TNTVB T EMbhs. bbb, HREHERICHEL
T, BROZEARBICHLTR, Z0EREESOE
BEYS, REOVBEBRELOBOBRECADRZENS
T &, TOREMLRSNI

KT, E LV ~vicstd 2 EificonTid, Fig. 20
RRIORT & I BEOMED 2.56 cd/m? Dl EDBAF;
BICHOT, COBEDEATH A AOHBRE L bick
HRIREAE—ETHB. 21T, BER, Y, Bopa
=—=7B/IZDOOTR, EREERICBOTLEEOEL
BIgW. Lichi=T, 2=—2@D R, Y, B oD g
ZIDNT, ZORMICDNTIE, HZ230EE4E 13
AEFHRDEN S CEIMERIOERTEXS. L
U, 2=—7@0GIKD\T, EHEMARICENTE
BRI 2iCo20T, Z0BRENSRLICERDIZS ICv
ZhLTED, BE G30Y, B70G, B30G DGO
DERUEORARLEERZRLTH 3.

T, WRRICBY 2 RFROBORLR, BEL~
ML TZDERBENT BENSIXYVF T 2
v SRRSO D N, TR, BMEFEELTHS
—*—IVIHEEFERALLDT, BOMESNEDZEH:
13, BPREMEOEICK I DI OEEESS S
2, AEBOWHEAANTIZ, 20RKITRINEM-T.
g7, MEREOBAR, FERCHERBETRAELLLLT
b, BRBOBAMELL, b, BLUASHORIHE
ez LnsRBRIcy, BHEOBMBIERDLNE
Bbhzd, TCTiR, ZOWRIZLTHIE.

wic, BEORIOY S Sicd0Tid, Fig. 3 KRt
£3iT, HELVcHT 2 BB EOEEICK - T
Ris o/, ROBEICDNTIE, 0.64cd/m? YTFO®H
BEIRCI 2=y 2N ) 2 — 4.2 X DB SIEL,
BERE L ~uv s 2.56 ed/m? Pl kD BAFTRMEBICTS 2 LEA
BLEHBELTNBZ Ebbhs. THbb, ToOBEK
DT, hOBZEiCHNT, BEL~VicX-THS
LOREPBROIRESENL, v HENEEKC
BbhTna o Ensbhsd. £1L7T, BHEFEERCE
T, vy L DESFHMELTHEDIZ, B3
JFMICEDOFIESMb > 7o b D EHEETX 2.

YOBRICOWTE, MELV~Vick3E8h, RO
BRICHENTHEL, REBREMD 40.96 BLU 615
cd/m? T, WEE AY 2BV T= v 2—&[HE



214(50)

ChPPENEREONMAE LTWV5. £LT 2T
BB ETNTECHMLTNS. COCER, YOR
WcDNTIR, © YRS 2 —BENICDI, WX
DOIFEICH LTROMEIEEALEHONE P20 EE
Abt5s.

GEBOBEIOVTE, BEAESELTNEY, #
BENicE, MI 2B CGEBOBEDEIEL. #
B MT i3, HUGRERIcEVTd vy a—
Y01 Mo 2E ML, COBBRE R, BOFHRHY]
BERDOFEICKRELMb>TNBTEERLTNS. #
ER3E KF i3, B L ~vicx L CTHESIIERIIC L
FL, COBBRBCONTIE, MEOREERE (XY
T3 EDbhb. #EE ML 20 Tid, & K#
BEERIC BTG BOBEDIEZ) ZS {FHEL
THY, BROEBEMOBRE L VHRIZETITNEL
£z 005, WBE AY i3, G, B oEE bIcHRA
FIRICB O THEMSIEAE—ET, HRRERICES
LHIEDORMNH D, BOMESMD > TL 5 ELIEET
x3.

DB XDFEICOVTIR, FvE v THRC
X ->TROEER, EHRERTUHEMNERICES
y, GEBOAEIDNTIE, HHREEARTLHEDOR
DLRHIRNENSIEREL 7. UL, 4 AOHERE
TdGEBOBEICODVTEAZSPEDS -7 L
fehioT, DT EZBHLT, 4% BORIOMEA
EONTD, F—2ERERL T BEND 5.

5 & H b I

AWETIE, BEL VK-> THERBDEDRAN
EOLIRENTAPEHOMCTREEENELT
ERETIE-Tc. ZORR EELVAVICHT 2EBE
BRAOEAE, WHEER TRER TS, TR, ¥
BIEAEIRT log L it LT3 IZERAIcEEmL, Wi
BERTZOYMOREIMDE LD TEBDP 7.

Fr HI8EHLS (198944 F)

ZLT, HELvied 2EHE0ENIcENT, 2
=Z—7 R, Y, BitonTid, HAGRHERTLEMIIZ
EHAE—ETHotchS, 2=—72 GBXU G3OY,
B70G, B30G OfRIRAZSTRBEICONTI, WA
FEBTHERDOIESICY 7 P TR EMRALh LT

{3 XOFMICONTI, MRBRERICENTSvE
VIBRROESNKE ORI LT YERI®
T ONTIE, AROXMEHSESEOFMmIcibY, &<
CHFEERICE VTR, = v 2 — XD &EKE
KCEL P L. &7, GEBoERRDOTIE, HA
EDOKENT LRSI

LitchsiaT, PDEOLSBBEORZOFEEREEZS L
iC, 4%, BEAZORELEDT, Wb I0E ey
BEEE Y AT LEBET DO ELEDID

X ik

1) R.W.G. Hunt: “The specification of colour appear-
ance. I. Concepts and terms,” Color Res. Appl, 2
(1977) 55-68.

2) R.W.G. Hunt: “The specification of colour appear-
ance. II. Effects of changes in viewing conditions,”
Color Res. Appl, 2 (1977) 109-120.

3) R.W.G. Hunt: “A model of colour vision for pre-
dicting colour appearance in various viewing con-
ditions,” Color Res. Appl, 12 (1987) 297-314.

4) FREF, WERXS: “GOBRXBLOREVANMCEZE
{t—E=BRoHb—", RA%EEE T2 (1988) 79-82

5) R.M. Boynton, W. Schafer and M.E. Neun: “Hue-

wavelength relation measured by colour-naming

method for three retinal locations,” Science, 146

(1964) 666-668.

MMEXE : ARITROXRE (AASEME, HF, 1980) pp.

169-179.

7) Svensk Standard, SS01-91-02 (1984).

8) R.M. Boynton and J. Gordon: “Bezold-Bruke hue

shift measured by color-naming technique,” J. Opt.

Soc. Am., 55 (1965) 78-86.

J. Larimer, D. H. Krantz and C.M. Cicerone: “Op-

ponent-process additivity-I: Red/Green equilibria,”

Vision Res., 14 (1974) 1127-1140.

6

=

9

=



