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Color Constancy and the Color Usage in Paintings

Student : Ko-Yen Chang Adpyisor : Dr. I-Ping Chen
Institute of Applied Arts
National Chiao Tung University
Abstract

Color constancy is one of the most important properties of human color vision .1t
helps us to better adapt to the changing environment, but we usually are not aware of
it. It 1s very interesting that the colormusage in Western paintings in the past had been
greatly affected by color constancy uﬁﬁl the emergence of Impressionism. However,
this fact has not been fully appreciatedrby-art historians.

The purpose of this study 1S to undecstand how color constancy influences color
usage 1n paintings, and to develop training protocols to bring the issue of color
constancy into the painter’ s awareness. Hopefully more creativity could be inspired
by such a practice.

In the experiment, the participants do some color matching task in both the
normal mode with contextual effect and aperture mode without contextual effect.
The results showed that the color perception in the aperture mode 1S more accurate
and stable than that in the normal mode. The implications for art educators are

discussed.

Keywords: color vision, color constancy, aperture, color usage of paintings
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AR, [?W]}FN 5T I AT g R FL A (luminance) 78 £ (F < (Shin, Uchikawa
and Tkeda, 1993) < {7111} RGB #i1V 17#(220,220,0)  (30,30,0) 73 HllkL e & Ao,
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[ﬁ' 2.3.1.4 The Worship of Venus, 1516-18, Titian, approx
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q%‘ﬂ 2.3.1.7 Woman with a Parasol, 1875, Claude Monet
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Q%ﬂ 2.3.1.8 Grainstack (Sunset)
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LN R SN Y ST - Sl G R e S e (R
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Th G T SR A T AT I e IS s SR8~ 5~ 3 B,
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L IR 7 A ESE B 7 E S N R S HIRIEE | P il
GEI | gy | eI | fgEs
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2 78.2 421 2.17 2.08 0.89 <0.001
3 252 2.27 3.95 1.56 1.04 0318
4 35.2 12.99 8.53 6.59 8.09 0.011
5 25.5 5.3 491 5.89 6.06 0.444
6 70.9 472 3.89 2.32 1.50 0.008
7 57.6 3.77 5.73 3.76 1.27 <0.001
8 91.9 2.38 1.74 2.07 0.74 0.466
9 86.5 2.75 2.34 1.73 1.14 0.027
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13 42.39 5.62 i 8a L 131 1.77 0.002
14 80.22 7.39 10.34 = 2.44 2.12 0.054
15 05.45 6.89 6.74 3.14 1.48 0.030
16 73.38 1226 =% I 2.18 1.39 0.018
17 60.63 7.36 P399 - 140 1.38 0.020
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5.1 fiigga >t =4
RGB to XYZ
var_R=(R/255) //R from 0 to 255
var G=(G/255) //G from 0 to 255
var B=(B/255) //B from 0 to 255

if (var_R >0.04045 ) var_R=((var_R+0.055)/1.055)"2.4
else var_R=var_R/12.92
if (var_G >0.04045 )var G=((var_G+0.055)/1.055)"2.4
else var_G=var_G/12.92
if (var_B >0.04045 ) var_B=((var_B+0.055)/1.055)"2.4
else var_ B=var_B/12.92

var_R=var_R * 100
var_ G=var_G * 100
var_B=var_B * 100

//Observer. = 2°, llluminant = D65

X=var_R *0.4124 +var_G * 0.3576 + var_B * 0.1805
Y=var_R *0.2126 + var_G * 0.7152 + var_B * 0.0722
Z=var_R *0.0193 +var_G *0.1192 + var_B * 0.9505

XYZ to Lab

var_ X=X /ref X //ref X= 95.047 Observer=2°, llluminant= D65
var Y=Y /ref Y //ref Y =100.000

var Z=7/ref Z //ref Z=108.883

if (var_X>0.008856 ) var X=var X" (1/3)
else var_X=(7.787 *var_X)+(16/116)
if (var_Y >0.008856 ) var_Y=var_ Y~ (1/3)
else var_ Y=(7.787 *var_Y)+(16/116)
if (var_Z>0.008856 )var_Z=var_Z"(1/3)
else var Z=(7.787 *var_Z)+(16/116)
CIE-L*=(116 *var_Y)-16
CIE-a* =500 * (var_X-var_Y)
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CIE-b* =200 * (var_Y -var_Z) (3] http://www.easyrgb.com/index.php?X=MATH,
2008.6)

5.2 135 5 ET7 =4 Delta E (CIE 2000)

ALY (AC Y ([ AHT Y AC" Y AH'
AE = + + +R, :
KI.SJ’. K{'S(' KHSH Kf"s'f‘ KH“S'H

L'=(L,+1,)2

O, = \'I'u‘: +h|:

a =a,(1+G)
@t =a,(1+G)

= M'uf +b?

T 'a Pah,’
=( )2
Jran (b, m, tan '(h, fair
ltan b, fal)+360° '_ran {CHE ] -
tan"'(h, /a’ o pran '(h5 .-’; ]“'(}‘ b,
tan (b, /at} +360° tan_(A5lat)< 0 ’

7o (h + 1, +360°)2 |h, — ] 1807
(i + )2 - -;,4 180°

7 = 1-0.17 cos(IT" — 304 0. cos(2TP) 03 cm{:H +6%)-0.20cos(47T" - 63°)
W, b szt

AR = h, — B+ 3600 |12, —h,_ ST80% b, < b
hy = h =360° |1y = hy| =180 4. = by

AL =1L, 1,

ACT=C -

AH' = 2JCICT sin(A2)
0.015(2." - s0)
J20+ (L' -s0)
S, =1+0.045C"

S, =1+

5, =1+0.015C'T

9750
_..\f-}:j;f}exp[—(” 275 J ]
\

25
| (.-r'-‘
— |

Re - 1|.| 7

=2R,. blT‘l( 2A
K, =1 default
KN.=1 default
K, =1 default

(J[F" http://www.brucelindbloom.com/index.html?Egn_DeltaE_CIE94.html ,
2008.6)
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