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Effect of Ambient Illumination on Color Preferencé
Uravis TANGKIJVIWAT' |
! Faculty of Mass Communication Technology, Rajamangala University of Technology Tmyabml

ABSTRACT

A color of object not only was observed under white illumination, but also various colore
illuminations. This study, hence, was carried out to explore the influence of ambier
illumination on color preference. Eight color chips and one achromatic color chip chosen fror
the Munsell notation were presented under various ambient illumination conditions that consis§
of reddish, greenish and white illuminations. The empirical evidence indicated that colqr
preference was inconstant when the colors are viewed under colored illumination. We conclude
that a colored illumination has an effect on color preference. In addition, we found that col
illumination had a small effect on color preference in the light source color mode. ’
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1. INTRODUCTION

It is well known that color is one of the critical factors influencing customer’s satisfactory;
understanding of color preference is thus important in many fields, for instance, product desigh,
advertisings, marketing, lighting designs and so on. Color preference indicates whatever a colgr
or color combination is preferred by a group of viewers. It was also referred to as an estimate for
the pleasantness of a color so that the color preference is a powerful tool to attract a subject|s
attention and to arouse the desire to consume. Studies on color preference have long focused gn
the hue effect; what colors were generally preferred and what colors were not. Many researchers
have attempted to deal with color preferences and their variations as a function of age, gender,
geographical region, culture, and circumstances (e.g., Guilford, 1934; Eysenck, 1941; Guilfo d
and Smith, 1959). Along with the aforesaid variations, color preference also depends qn
illumination. Much of the earlier work dealing with color preferences has failed to obserye
colors under white illumination. In our daily life, color is observed under plenty of ambieht
{lluminations. For instance, the color of interior design at restaurant and products at departmept
store are viewed under colored illumination. Is there consistency in color preference on different
illumination? The major aim of this work, hence, is to investigate the relationship between colgr

preference and ambient illumination.

2. EXPERIMENT

As shown in Figure 1, the apparatus was composed of subject’s room and test chart’s ro
separated by a wall having a 1° square aperture. The subject’s room was 1.3 X 2 X 2m’ (WxLx
H) and a wall inside the room was covered with wallpaper of about N9 and illuminated by two
set of adjustable fluorescent lamps. The one set is of two daylight lamps covered by colorgd
filter and the other ones is of one uncovered lamp. The intensity of the lamps was adjusted by a
light controller and the room {lluminance was measured by an illuminometer placed on a shelf
below the test stimulus at a distance of 44 cm. Many objects such as artificial flowers, dolls,
books were put into this room. Color patches to serve as the test stimuli were attaﬁ;hed to a
rotating wheel placed in test chart’s room. They were illuminated by daylight fluorescent lamps.
The subject sat in subject’s room and looked at them through the aperture from a distance of 1.3
m. .
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Color stimuli were selected from four
chromatic elementary hues and four intermediate
hues between them and one achromatic. The
appropriate Munsell colored papers for presenting
them were 5R 4/14, 5YR 6/14, 5Y 8/14, 5GY 6/10,
5G 3/10, 10BG 4/9, 10B 4/10, 5P 4/10, and N5. All
of them were observed under seven illuminations
(three reddish and greenish illuminations and white
illumination). It was namely RI,, R, R3, GI,, G,
Gls, and WI. The experimenter randomly adjusted
illumination condition in the real room. For ”
reasonably perceiving different color appearance |~
mode, the illumination condition was kept constantly e "ol !
at 50 Ix in subject’s room and 700 Ix in test’s chart ‘I;%r;zmls h— dzagram? N
room for perceiving color in light source color mode ‘
and at 100 Ix in subject’s room and 30 Ix in test's chart room for perceiving color in object colgr
mode. i

In the experiment, the subject engaged in three tasks. F irst, the subject were askéd to rafe
the degree of color preference for each given color by using the scale which was divided into|7
levels, as -3 (dislike) to +3 (like). Second, subjects were asked to perform elemen color
naming on the basic of the NCS color system. In the last one, subject judged the color
appearance mode. The subject was instructed to look around and not stare at the color chip
during evaluation. One session is composed of 9 color patches observed under 16 illl&nina ?n
conditions. Each session had 5 times of repetition. |

]

3. RESULTS AND DISCUSSIONS

Figure 2 shows the average of color preference score of NS5, 5R 4/14, and 5G 3/10 in reﬂdish d
greenish illuminations. The abscissa represents to x and y value of CIExy color space and the
ordinate represent to color preference score. The opened symbol denoted a color chip appearing in
light source color mode (LS mode) and the other denoted that appearing in object color mode (

mode). The color appearance mode of each color chip was quantitatively expressed f‘ sing the
color appearance mode index, icam. This index was determined using the following equation:

-1(Now) + O(Nuy) + 1(Nis) m

Nos + Nyn+ Nis

Color appearance mode index (ic) =

where Nog, Nyy, and Nig are the numbers of responses in OB mode, UN mode, and LS mode,
respectively. If icq 2 0.5, the color chip was classified as the LS mode. On the other hand,|if
icam < -0.5, the color chip was classified as the OB mode. An icam between -0.5 and +0.5
classified as the UN mode.
The result in reddish illumination condition showed that the color preference score in LS
mode has a small change when the subject’s room was redder. On the contrary, the score in QB
mode started to decrease and then grew up except the score of 5R 4/14, In the gree
illumination condition, the score in LS mode resulted as same as the result in reddish illuminatibn
condition except the score of 5G 3/10 whereas the score in OB mode decreased when the rogm
was greener. The same tendency occurred on the most of color patches. Regarding the result in OB
mode, the color of chips that were opposite to the color of illumination would be improved.
feature implied that a colored illumination has an influence on a color preference. An increase
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" color preference might be explained by color constancy. Hence, a perceived color attribute
investigated. 1
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Figure 2. Mean color preference score of red, green, and gray color patches
observed under reddish and greenish illuminations. 1
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Figure 3. Results for perceived hue coordinates of N5 (circle), SR 4/14 (triangle), and 5G 3/10 (square)
classified into 3 illumination conditions (white, WI; gray, RI; black, Gl). H
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Figure 3 showed the result of the perceived hue coordinates obtained from 4emen
color naming. The abscissa represents the Xar values and the ordinate, the ysy vdrlues. e
outermost axis corresponds to a perceived chromaticness. The position of a point is expres
using the perceived hue coordinates (XGr,ysY)» and is represented by the following equation:

BE \opa il 1T R FRor . i @
ar =\ _noxc,] 100" \nBxC, ] 100 s

where R, G, B, and Y are the amounts of the perceived red, green, blue, and yellow, respectively
and Cp is the amounts of perceived chromaticness. As shown in Figure 3, a color chiﬁ appeated
greener in the reddish illumination, whereas it appeared redder in the greenish illumi nation. Fo
instance, a gray color chip appeared gray under white illumination (O) and tre.nq'formed
greenish under reddish illumination (™) and to reddish under greenish illumination (®)
Besides a change of perceived hue, a perceived chromaticness of color patches is als
changeable. This feature implied that the reddish illumination gave the green ;*\tch
saturation and the greenish {llumination gave the red patch more saturation. Most of previ
study claimed that a vivid color was preferred to grayish color. This feature occurred in
color appearance modes. This result corresponds to the RVSI concept expressed W Ikeda e
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~ al.(2002). An increase in color preference score of green patch and red patch in F igurejZ mi

be yielded from the effect of color constancy. i

In the addition, the result in different color appearance mode was reported. The scores
LS mode were higher than that of OB mode. The result agrees well with our previous studi
(Tangkijviwat et al., 2010). However, the color preference in different color appearance m
might be to meet together at some point when a room was illuminated by colored lamp,
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5. CONCLUSION

In present study, a color patch was assessed on various colored illumination, F indingsj showed
that the color appearing in object color mode which have a color opposite to a f'polor
illumination were found to give an improving color preference. Although colored illuminati
has an influence on color preference, this effect does not strong in light source color mod¢.
Color preference might be constant when a color appearing in light source color mode. Colors i
our daily life are never viewed in white illumination only. This study, therefore, attempts
contribute to the preference response for colors in different colored illumination. The results gf
the study may be used in design application such as interior design, product design, ad?/ertisi

board, etc. ;
This study has focused on how the ambient illumination affects color preference,
results of this study obtained from a small number of subject and color patch. Thus, mo
subjects and color patches will be recruited for improving the results. !

|

ACKNOWLEDGEMENTS ;

This research was funded by the grants from Rajamangala University of Technology Tlpnyab+

REFERENCES i
|
Eysenck, H. J. 1941. A critical and experimental study of colour preferences. American .Ipurnal of

Psychology 54: 385-394. !
Guilford, J. P. 1934, The affective value of color as a function of hue, tint and chroma. Journal pf

Experimental Psychology 17: 342-370. r
Guilford, J. P. and Smith, P. C. 1959. A system of color preferences. American Journal of
72: 487-502. |
Ikeda, M., Mizokami, Y., Nakane, S., and Shinoda, H. 2002. Color appearance of a patch ex#lained y
RVSI for the conditions of various colors of room illumination and of various luminance levels pf
the patch. Journal of Optical Review 9:132-139. i
Ou, L. C,, Luo, M. R,, Woodcock, A., and Wright, A. 2004, A study of colour emotion and colour
preference. Part I11: Colour preference modeling. Journal of Color Research and Application
292-298.
Tangkijviwat, U., Rattanakasamsuk, K., and Shinoda, H. 2010. Color preference affected by mode pf
color appearance. Journal of Color Research and Application 35: 50-61. ‘
Tangkijviwat, U., Shinoda, H., and Rattanakasamsuk, K. 2010. Modeling color preference for differgnt
color appearance modes based on perceived color attributes. Journal of Optical Review 17: 452-

434,

sycholo

Address: Uravis Tangkijviwat, Faculty of Mass Communication Tﬁchnolo >
Rajamangala University of Technology Thanyabuyi,

39 Rangsit-Nakornayok Rd., Khlong 6, Thanyaburi, Pathumthanee 12110 T,’HAILA D
E-mails: uravis_t@rmutt.ac|th




~

3 frﬂvﬁ‘ p IO, LA RS 5 et

i Al
. -
‘; J,r) 4

m,- "!f“ﬂ '.“ uﬁ‘ﬁ

E

Al

.,l 'Bu wiw ‘iw %tﬂ?-f ‘é
e RN

ik duremolne

i

o )3

i m?“ﬂmfv il PP

ﬁre mi&@#{ ‘m’\"’} mi A \ug .l~' f
AL A miﬁmf‘é g
AT mmemg ‘g M

8 solome (i By} nawmzxi
%, # w‘é&%miﬂ :




