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®1 BRAOARBE (XX TLEBFEE)

White paper Dome system CM-2600d Diff.
Conditions | L*SCE a*sCE b*SCE|L*SCE a*SCE b*sCE| AE*ab

No glass 91.4 0.6 25 939 -05 3.7 3.0
Concaveglass| 91.7 01 21 939 -05 3.7 2.8
Flat glass 91.2 00 26 939 -05 37 2.9

Conditions | L*scI _a*scl _b*scl [ L*sCl _a*scCl _b*scl | AE*ab
No glass 93.6 0.3 26| 941 -0.6 3.8 1.6
Concaveglass | 940 -0.1 21 941 -06 3.8 1.8
Flat glass 95.6 -0.1 21 941 -06 3.8 2.4

x2 BREOCABE (KA TLEBFE)

Black paper Dome system CM-2600d Diff.

Conditions | L*SCE a*sCE b*SCE|L*SCE a*SCE b*sCE| AE*ab
No glass 229 -0.3 13 275 04 05 4.7
Concaveglass | 228 -0.3 11 275 04 05 4.8
Flat glass 12.8 13 -05 275 04 05 1438

Conditions | L*scl _a*scl _b*scl | L*sCl _a*scCl _b*scl | AE*ab
No glass 26.7 -0.3 13 277 03 0.6 14
Concaveglass | 26.3 -0.3 1.2| 27.7 0.3 0.6 1.7
Flat glass 395 1.2 17 277 03 0.6 118
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Association Between One’s Mood and Color

Mahshid Baniani
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1. Introduction

The majority of research studies in the color
psychology field are focused on how color concep-
tually relates to emotions and less is known whether
the same color affects associations hold when color
is matched to current moods (Jonauskaite et al.,
2019).

The purpose of this study is to identify how
people associate their moods with color.

2. Methodology
(1) Respondents
545 (F=318, M=227) university students par-
ticipated in this study. They were between 20 to 30
years old with the mean age of 24.2.
(2) Procedure
In order to reach the purpose of this study, a
questionnaire and a color sample consisted of 32

Table 1. Colors used for this experiment

University of Tsukuba, Faculty of Art and Design

colors were prepared. The color sample consisted of
yellow, orange, red, pink, purple, blue, and green in
saturated, light, dark, and dull variations. Aside from
these colors, there were white, black, light and dark
gray (Table 1).

The experiment consisted of the following
steps:

First, the participants were asked about their
mood, and then they had to associate their mood
with one of the 32 colors. Next, they were asked to
look at the chosen color, and write down the first
word that comes to their mind. They were free to
write any word they wanted. After writing down the
word, they were further required to associate the
chosen color with an adjective from the list of 32
adjectives (16 positive and 16 negative). They were
also free to write any additional adjectives they
wanted. Finally, they had to choose their most/least
favorite color among the 32 color samples.

Color name Hue Value Chroma Color name Hue Value Chroma
Yellow (sat) 5Y 8.5 12 Purple (sat) 5P 5 12
Yellow (light) 5Y 9 6.5 Purple (light) 5P 7 7
Yellow (dark) 5Y 7 6.5 Purple (dark) 5P 3 7
Yellow (dull) 5Y 5 6.5 Purple (dull) 5P 5 2
Orange (sat) 5YR 7 13 Blue (sat) 10B 6 11
Orange (light) 5YR 8 6 Blue (light) 10B 7.5 5.5
Orange (dark) 5YR 6 6 Blue (dark) 10B 5.5 5.5
Orange (dull) 5YR 3.5 6 Blue (dull) 10B 3.5 5.5
Red (sat) 5R 5 15 Green (sat) 2.5G 6 12
Red (light) 5R 7 8 Green (light) 2.5G 8 6
Red (dark) 5R 5 8 Green (dark) 2.5G 4 6
Red (dull) 5R 3 8 Green (dull) 2.5G 6 4
Pink (sat) 5PR 5 12 Gray (light) N8.5 - -
Pink (light) 5PR 8 6 Gray (dark) N3.5 - -
Pink (dark) 5PR 3 6 White N10 - -
Pink (dull) 5PR 5 4 Black N2 - -

| Supplement 15 |
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Figure 1. Association between moods of tired and creative with colors

gray with tired. Dark blue and dark gray were most
associated by male respondents (P<0.01). All the
respondents associated feeling creative with satu-
rated colors (P<0.05) such as yellow, orange, red,
purple and blue. Light green and light purple were
associated with feeling creative as well.

3-2. Most and least favorite colors

Subjects were asked to select their least and
most favorite colors among the color sample. From
Figure 2, it can be observed that light colors were
preferred the most, while saturated and dark colors
were the least favorites.

Additionally, blue, green, and red hues were
among the most preferred colors. Dark blue was the
most favorite among male participants, while light
green was the most preferred among female re-
spondents. The least favorite colors were dark yel-
low and saturated green among the respondents.

3. Results
3-1. Association between colors and moods

In this section, subjects were asked about
their moods, and then they had to associate it with
one of the colors from the color sample.

The moods included: tired, happy, sad,
stressed, bored, calm, excited, energetic, creative,
nervous, loved, focused, angry, relaxed, worried,
frustrated, lonely, and sleepy. Additionally, the par-
ticipants were allowed to write any other moods they
were feeling and as a result impatient was added. It
was observed that negative moods were mainly
associated with dark and dull colors, while positive
moods were associated with saturated or light col-
ors (P<0.05). As an example tired, and feeling crea-
tive are shown in this paper (Figure 1). As it can be
observed, 58.7% of the female participants and
83.8% of the male respondents associated blue or

60 60
50 50
40 40
30 30
20 20
w Il sl il i
o il . O
SATURATED LIGHT DARK DULL SATURATED LIGHT DARK DULL
Meost Favorite Color Variations Least Favorite Color Variations
EF EM mF mM

Figure 2. Most and least preferred color variations
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Table 2. Color-variations and word associations
Pleasant  Refreshing =~ Powerful = Beautiful = Impressive Cheerful Warm Peaceful Modern Formal =~ Unique Vivid Bright Soft Comforting Elegant
SATURATED F 15.5 57 9.6 39 57 38 9.7 1.9 1.9 0 38 9.7 11.6 1.9 1.9 1.9
() M 17.9 3.6 3.6 36 71 3.6 213 0 0 0 0 3.6 143 71 0 0
LIGHT F 18 12,9 0 43 0.6 56 6.2 142 0 0 0 0.6 25 148 49 3.1
() M 35 137 0 0 0 0 35 24.1 0 0 0 35 35 102 0 0
DARK F 0 0 0 1.6 2.4 0 0 24 0.8 0.8 0.8 0 0 0 0.8 4
() M 0 1.9 58 0 0 1.9 0 38 38 0 0 0 0 0 0 1.9
DULL F 0.9 0 0 0 0 1.8 0.9 1.1 0.9 0 0.9 0 0 46 0.9 0
() M 0 29 0 0 0 59 0 11.9 0 0 0 0 0 29 5.9 2.9
Unpleasant  Boring Weak Ugly  Unimpressive Depressing  Cold  Harsh  Oldfashioned Casual  Ordinary  Dull Dark | Hard | Disturbing = Unsophisticated

SATURATED F 0 0 0 0 0 0 19 5.7 0 0 0 0 0 0 39 0
(%) M 0 0 0 0 0 0 7.1 0 3.6 0 0 0 0 3.6 0
LIGHT F 0 39 0.6 0 43 43 6.8 0 12 12 0.6 25 0.6 0 1.9 0.6
() M 0 0 35 0 35 0 171 0 0 35 0 35 0 35 35 0
DARK F 48 71 0.8 1.6 1.6 15.1 8.7 0 32 0.8 1.6 1.9 157 0.8 11.9 0.8
(%) M 58 38 0 58 1.9 15.4 13.4 0 0 0 0 58 173 58 5.8 0
DULL F 65 65 0.9 0.9 55 17.7 47 0 6.5 0.9 28 159 18 0.9 6.5 0
(%) M 0 2.9 0 0 2.9 23.6 59 0 2.9 0 29 14.8 2.9 2.9 59 0

3-3. Colors and adjectives

After matching their mood with a color, in this
section, the participants were required to associate
that color with an adjective from the list of adjectives
(Table 2).

From Table 2, it can be observed that light
and saturated colors are associated with positive
adjectives (P<0.05) such as powerful, warm, bright
in case of saturated colors; and refreshing, peaceful,
soft in case of light colors. On the contrary, dark and
dull colors were mainly associated with negative
adjectives, and with depressing the most (P<0.05).
For example dark colors were associated with de-
pressing, boring, and disturbing; while dull colors
were associated with depressing and dull. Here it
needs to be noted that subjects were only shown the
colors and the researcher purposely did not name
the color to prevent any potential color name bias.

4. Discussion and Conclusions

The purpose of this research was to identify
how people associate their moods with color.

It was observed that subjects preferred light
colors the most, and dark colors the least. Although,
dark blue was the most favorite color among male
participants. Dark blue was mainly associated with
winter among female respondents; while with the
sea and ocean among male participants. Saturated
colors were amongst both least and most favorite
colors. For example, saturated pink, purple and red
were among favorites while saturated green was the
least favorite color.

Moreover, negative moods were associated
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with dull and dark colors while positive moods were
associated with light and saturated colors, and
some of these results were in line with other studies.
For example, like other studies (e.g. Valdez et al.,
1994) sadness was associated with blue; however,
unlike other studies were happiness is associated
with yellow, in this study happiness was associated
with saturated orange and light pink among female
respondents, and with saturated yellow and orange
among male participants.

In addition, the clear influence of culture on
color was observed in the color-word associations.
For example, light pink and light red were associ-
ated with Sakura; dull purple and dull pink with Azuki
beans; while light orange and dull red were associ-
ated with Kyoto. Therefore, it would be interesting to
do this research among other cultures and national-
ities as well.

In sum, the associations between colors and
moods were observed and it was observed that the
associations between colors and current moods in
part resembled other color-emotion association
studies (e.g. sad versus happy).
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1. Introduction

The skin is one of the components of the
body. It consists of Hemoglobin and Melanin®. The
production of Hemoglobin and Melanin is more or
less dependent on the individual. As a result, hu-
mans have different skin colors. In addition, there are
other factors that can make the color and brightness
of the skin different. For example, ethnic differences
affect human skin color as shown by research by K.
Xiao et al?. Even the time period, can change the
color of the skin, according to research by Kumiko
Kikuchi et al®.

Even though, the same ethnic but the skin
color may differ by individual factors, especially gen-
der differences. As a research by Kihwan Han et al.
that has examined the skin color of Koreans and
found that gender differences are one of the factors
that affect the color difference®.

However, in daily activities including work It
is inevitable to be exposed to the sunlight. High ex-
posure to sunlight, as well as the duration of expo-
sure to sunlight, affect melanin production®, which
directly affects the brightness of the skin. Thus, the
skin color of each person is different, as research by
Kihwan Han et al., who found that workplace differ-
ences between people working outdoors and people
working indoors causing different skin color®.

In this study, we investigate Thai skin color;
to collect the data of Thai skin color and to investi-
gate factors affecting the color and lightness from the
point of view of different gender and different working
place, namely, different genders and different of
workplace of outdoor and indoor.
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2. Methodology

Total number of subjects were 123 Thai na-
tionals, 54 males and 69 females, ranging in the age
from 24 to 70 years old. They had a variety of occu-
pations, such as farmers, gardeners, teachers, offic-
ers, etc. The working group was classified into two
categories: 84 people who work outdoor (mostly un-
der direct sunlight) and 39 people who work indoor
(mostly work in the buildings).

Five positions of the body: left and right
cheeks, forehead and chin, which are the face area
to represent area most frequently exposed to the
sunlight and inner arm that represents areas less ex-
posed to the sunlight. These represent actual skin
color of subjects (Fig.1).

o

-
-~
S
A= ‘O\/

Figure 1 Positions of skin measurement

The Konica Minolta Chroma Meter CS-
100A was used to measures the color and lightness,
providing XYZ tristimulus value and xy chromaticity
coordinates. It is a non-contact instrument. There
was no need to worry about the pressure on the skin
that may affect skin color. A standard white was used
to convert XYZ tristimulus and to CIELAB.

As the measurement was to be made under
various lighting conditions indoor and outdoor, Kon-
ica Minolta Chroma Meter CL-200A used to measure
the illuminance and xy value. The illuminance during
the experiment was in the range of 239 -2750 Ix.
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Subjects were asked to provide their own
personal information in the questionnaire such as
gender, age, province of birth, occupation, workplace
characteristic, etc. At the skin color measurement,
subjects were asked not use cosmetics or skin care
products. If subjects used cosmetics or skincare
products, they were asked to wash the skin.

The measurement was first done for the
standard white. Subjects held the white standard at
the same position as the five positions of skin meas-
urements, and real skins of their positions were
measured for the color and lightness. The CIELAB
and lightness of the skin at each position were cal-
culated.

3. Result and discussion

Result from 123 Thai subjects are shown in
Fig.2 plotted on a*-b* diagram. Both cheeks were av-
eraged to represent the cheeks as they were almost
same. The range of redness value (a*) in cheeks,
forehead, chin and inner arm were from 9.34 to
21.154, 6.81 to 21.77, 6.94 to 22.26 and 6.65 to
18.12, respectively. That of yellowness (b*) in cheeks,
forehead, chin and inner arm were from 12.46 to
24.32, 12.98 to 23.16, 12.59 to 22.93 and 10.96 to
24.21, respectively. The inner arm showed the low-
est value of redness and yellowness. This portion is
an area rarely exposed to sunlight and showed lower
redness than portions of the face. Chin had the high-
est value of redness and cheeks had the highest of
yellowness. The average of a* and b* at respective
portion were cheeks (14.80, 18.68), forehead (14.46,
18.37), chin (15.57, 18.18) and inner arm (11.76,
18.54).

Figure 3 and Fig. 4 show plots of L*-a* and
L*-b*. The range of lightness values in cheeks, fore-
head, chin and inner arm were from 42.22 to 77.34,
42.48 to 76.68, 38.54 to 70.90 and 31.94 to 82.13
respectively. The inner arm gave the highest and
lowest value of lightness as compared with other po-
sitions. For the lowest lightness the subject reported
that while he was working, he usually did not protect
sunlight. The lightness of his inner area was low.

Two types of statistical analysis were ap-
plied; the independent t-test for testing mean differ-
ence in gender and workplace and One-way ANOVA
and Post hoc Dunnett T3 for testing mean difference
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in the positions of the body. Both of them set the P-
value less than 0.05.
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Figure 2 The distribution of Thai skin measurement
in each position plotted on a*-b* diagram.
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Figure 3 The distribution of Thai skin measurement
in each position plotted on L*-a* diagram.

The averaged lightness of cheeks, fore-
head, chin and inner arm were 58.77, 57.30, 56.60
and 61.95, respectively, as shown in Fig. 5A. It is
seen that the inner arm is significantly different from
positions of the face (inner arm vs cheek: P-value =
0.016, inner arm vs forehead: P-value = 0.05 and in-
ner arm vs chin: P-value = 0.000). Comparison of
the facial position, only the forehead and chin had
significant differences (P-value = 0.013). Figure. 5B
shows the average of redness (a*) of the cheeks,
forehead, chin and inner arm. They were 14.80,
14.46, 15.57 and 11.76, respectively. The redness of
inner arm was also significantly different from other
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positions (inner arm vs cheeks, forehead, chin; P-
value = 0.000). For the positions of the face, only
forehead and chin were significant (P-value = 0.043).
It can see that inner arm is the lowest of redness
value. It noticed that when the lightness increases,
the redness decreases. On the contrary, the average
of yellowness of all positions (18.68, 18.37, 18.18
and 18.54 respectively) showed no significant differ-
ence as shown in Fig.5C.
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Figure 4 The distribution of Thai skin measurement
in each position plotted on L*-b* diagram.

Figure 6 shows the chroma vs lightness.
The range of chromatic in cheeks, forehead, chin
and inner arm were from 17.72 to 32.24, 16.17 to
30.02, 15.03 to 30.63 and 14.43 to 30.21, respec-
tively. Cheeks is the highest value of chroma than
those tree position. On the contrary, the lowest value
of chroma is inner arm.

Figure 7 indicates results of males and fe-
males separately. it is clearly seen that the average
lightness of skin in females was significantly higher
than males. The average lightness of cheek between
male and female had P-value = 0.001, that forehead
had P-value = 0.027 and that chin had P-value =
0.000. Inner arm did not show significance. In addi-
tion, the redness of female was significantly redder
than males (cheeks: P-value = 0.009, chin: P-value
= 0.001 and inner arms: P-value = 0.001) except
forehead. On the contrary, the yellowness values did
not show significant difference in all positions.
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Figure 5 The average value in each position of Thai
skin measurement. (A), (B) and (C) showed the av-
erage of lightness, redness and yellowness, respec-
tively. * indicate significant difference less than 0.05,
** indicate significant difference less than 0.01.

Figure 8 shows the workplace characteris-
tic. It is seen that the subjects who work outdoor had
significantly lower lightness than indoor (cheeks; P-
value = 0.000, forehead; P-value = 0.000, chin; P-
value = 0.000 and inner arm, P-value = 0.000).
Those people who work outdoors have higher yel-
lowness than indoors. It may be due to the sun's ex-
posure to increase the number of melanin pigment,
which result with lower lightness value and higher
yellowness value.
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1. Introduction

The simultaneous color contrast or SCC is a
well-known phenomenon of color appearance.
The stimulus is composed of a colored surround
with a small gray test patch at the center. The
test patch appears cyan if the surround is red,
for example. When the stimulus is made of a
paper, the phenomenon is not strong and the
gray patch does not give vivid of cyan color.
However, that if the entire stimulus is covered
by a white tissue the phenomenon is much
enhanced and the cyan appears very vividl).
The SCC phenomenon was explained by the
chromatic adaptation to the surrounding color
based on the recognized visual space of
illumination RVSI theory?). A subject adapts to
the color of illumination of a space constructed
over the surrounding surface? 4). When a paper
stimulus is employed in the SCC experiment, a
subject strongly recognizes an object for the
stimulus and the construction of an illuminated
space over the surrounding surface becomes
weak and consequently a weak phenomenon of
SCC. By putting a tissue over the stimulus the
edges of the test stimulus at the center become
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blurred and the object recognition becomes
weak. The test stimulus is composed of edges
plus colors. Thus,

Stimulus = Edges + Colors (1)

If perception of edges disappear we have only
colors left and the color alone should behave as
light. Thus,

Stimulus = Colors (Light) (2)

A strong chromatic adaptation should occur
and the test stimulus appears vivid. Blurred
image can be produced in after image and the
enhancement of SCC was observed.

In this paper, we will investigate if this
tissue effect occurs in an electric display, by
changing display luminance and room
illuminance.

2. Experiment 1
2.1 Experiment

In experiment 1, we investigate the effect of
display luminance for four surrounding colors,
red, yellow, green, and blue. Luminance of
surrounds were varied at five steps of
luminance by adjusting the amount of RGB (50,
100, 150, 200, and 255). A gray patch at the
center of the surround was set at 41 cd/m?2.
Their chromaticities are shown in Fig. 1(a), (b);
(a) for without-tissue and (b) for with-tissue.

09
0.8 (b)
0.7 A
0.6
05 1 BN
04
03 A
02 A
0.1

0 0102030405060.70.80.9
X

Figure 1. Five steps of colors for the surrounding without-tissue (a), with-tissue (b) in
Experiment 1 (O 50, <& 100, A 150, O 200, % 255), A white, and gray patches (X).
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Figure 2. Amount of chromaticness of red surrounding with five steps of luminance
(a) surrounding, (b) gray patch. The chromaticness ratio red stimulus (c),
compared between without tissue (®) and with tissue (O)
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Figure 3. Amount of chromaticness of red surrounding with five steps of luminance
(a) surrounding, (b) gray patch. The chromaticness ratio red stimulus (c),
compared between without tissue (®) and with tissue (O)

One sheet of commercially available white
tissue was used. A tissue was stretched flat on
the white frame and the size of the tissues
within the frame was 13x14 cm2. The
transmittance was constant at 56 % for visible
wavelength and the haze value of the tissue
paper was 80 %. The physical effect of a tissue
is 1) to reflect the white ceiling light toward a
subject reducing the contrast of the image and
desaturating color of the image on the display
and 2) to blur the image.

A 24.1” EIZO LCD display was used to
present the SCC stimulus. The display was
placed horizontally on a table and was masked
with black cardboard. The size of the surround
was 23x23 cm? and the gray patch was 3x3 cm?2
(25.9° and 3.4° of visual angle, respectively
when viewed at 50 cm apart). The horizontal
plane illuminance was kept at 200 Ix on the
display by using one ceiling fluorescent lamp

Ten subjects with normal color vision
participated in the experiment and the
judgment was repeated five times on different
days. Subjects were asked to judge the color
appearance of surround and gray patch by the
elementary color naming method, namely, to
estimate chromaticness, whiteness and
blackness in percentage and unique hues, red,
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yellow, green, and blue in percentage also.

2.2. Results of experiment 1

Examples of results are shown in Fig. 2
taken from the subject JM for red surround. The
amount of chromaticness at five steps of
amount of RGB are shown for the surround in
(a) and for the gray test patch in (b). The
abscissa is the amount of RGB and the ordinate
amount of chromaticness. Figure 2(a) clearly
shows difference of the chromaticness between
without-tissue (@) and with-tissue (O ).
Chromaticness reduced quite much with tissue.
Although the subject JM perceived the
chromaticness of the surround weaker with-
tissue than without-tissue, she could perceive
chromaticness of both gray patches with or
without the tissue quite similar with each other
at every step of the amount of RGB and
saturation gradually increased We are
interested in the power of surround to induce
color at the test patch, and we took ratio of
chromaticness of test patch to the
chromaticness of surround. The ratio is shown
in Fig. 2(c). It increased at all steps of the
surround and shows clearly the difference
between no tissue and with tissue.
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Figure 4. Chromaticness ratio of four surrounding colors with five steps of luminance compared
between without-tissue (®) and with-tissue (O)

Figure 3 shows similar results from another
subject PC. The results show the same tendency
as the subject JM.

We took average of the chromaticness ratio
of all ten subjects and the results are shown in
Fig. 4 for four surrounding colors for without-
tissue (@) and with-tissue (O). The ratio
increases for all steps of the surround.

3. Experiment 2
3.1 Experiment

Here we investigate the effect of room
illuminances. The surrounding luminance was
kept constant for all the colors of surrounding
red, yellow, green, and blue at 41.3, 124, 83.5,
and 9.5 cd/m2, respectively, a gray patch at 41
cd/m2. The room illuminance was changed by
ceiling lamps at ten levels, 3, 6, 13, 25, 50, 100,
200, 400, 800, and 1600 Ix on the display. Their
chromaticities are shown in Fig. 5 (a) for
without-tissue and (b) for with-tissue. The
procedure of experiment 2 was the same as
experiment 1 and the same observers
participated as subject.
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3.2 Results of experiment 2

We averaged the results of ten subjects and
obtained the chromaticness ratio for all four
surrounding colors, which are shown in Fig. 6.
The abscissa gives the room illuminance. The
ratios of both “without-tissue” and “with-tissue”
were fairly constant under room illumination
level from 3-100 Ix, but at the illuminance
around 200 Ix it started to increase for higher
illuminance, except for the green surround
which is quite constant at all illuminance levels.

Finally, we took average of all four colors of
surround as shown in Fig. 7.

4. Discussion and Conclusion

Figure 4 from experiment 1 suggests that
the effect of tissue exhibited by the
chromaticness ratio increased for larger
amount of RGB or luminance of the surround.
And in the experiment 2, Fig. 7 clearly showed
the ratio increase beyond the room illuminance
200 Ix.

We can understand these results by taking
account of the tissue effect of the image blurring
and the reflection of white light. The image
blurring effect reduced an object recognition of
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Figure 5. The surrounding colors under ten levels of illuminance without-tissue (a), with-tissue (b)

in Experiment 2 (/73 Ix, + 6 1x, X 13 Ix, O 25 1x, V 50, O 100, * 200 Ix, A 400 1x, < 800 Ix,
[J 1600 1x), A white, and gray patches (X).
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Figure 6. Chromaticness ratio of four surrounding colors with ten levels of illuminance compared
between without-tissue (®) and with-tissue (O)
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Figure 7. Averaged results from four
surrounding colors compared between
without-tissue (®) and with-tissue (O)

the test patch remaining only color or light
giving the situation shown by Eq.(2), which
caused the test patch to appear more vivid color
of the gray patch3). A more reflection of the
ceiling light reduced the image contrast to
reduce the sharpness perception of the edges of
the test patch and increased the color induction
by the same token as the image blurring effect.
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1. Introduction

Color is very important to our way of life. From
ancient times to the present day, color has been
utilized as a symbol to convey a certain meaning.
Therefore, color is should be studied in order to
benefit our way of life because all the things that
surround us are made up of color.

Due to the World Color Survey (WCS)", in our
previous study?, we investigated color name usage
from 161 Thai-native speakers by using similar color
samples as used in the WCS. We found 114 color
names were used by Thai subjects. In this number
there were 12 color names used by more than 80%
of subjects which correspond to the eleven basic
color terms (11BCTs) as found in Berlin and Kay
(B&K, 1969) plus “Fa” (Sky/light blue). In this study,
we further investigated that where these 114 color
names were derived from? We have classified those
color names into different groups base on their
meaning to understand the source of those color
names and understand how Thai subjects com-
municate about color.

2. Experiment
2.1 Subjects
Data of Thai color names were obtained from
161 Thai-native speakers (subjects). All subjects
were tested to ensure that they had a normal color
vision by using the Farnsworth Munsell D-15 Color
Vision Test before starting the experiment.
2.2 Apparatus
The 330 color chips taken from the Munsell
Book of Color Glossy Edition were almost the same
as was used in the World Color Survey color chart
which compost of 320 chromatic chips, values from
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2 to 9 with 40 equally spaced Munsell hue (2.5 R to
10 RP, in hue steps of 2.5) at the maximum chroma
of each value in each hue. Besides chromatic chips,
there were 10 achromatic chips of values from 1.5 to
9.5. Each color chip (of the size 2x2.1 cm?) was
mounted on square cardboard of the size 7x7 cm?
covered by a gray matte paper approximately N5,
the color chart and example of color chips showing
in Figure 1.

Figure 1. Color stimuli used in the World Color
Survey.

2.3 Procedure
(1) Collecting color naming data

After tested the color vision, a subject was
presented the color chip one by one and he/she was
asked to provide a color name for each color chip by
free-naming with conditions; the color name without
mixed colors (no combination of two or more colors,
such as yellow-green) or modified colors (no word
that specifies the darkness or brightness, such as
dark green). However, the subject can use the name
of objects or things that are found in their everyday
life such as coffee or banana, etc. A subject could
freely tell any color term that he/she uses in daily life
by using a monolexemic color term that incorporates
the B&K’s 11BCTs. One subject conducted only one
session, no repetition.

(2) Classifying color names baes on the source

of color name

After we got color naming data, we have
classified all the color names into categories
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Figure 2. Twenty popular color terms used by Thai subjects. The order of color terms is sorted by the
number of subject’s usage and frequency of use from higher to lower.

according to their meaning to determine the source
of those color names. For example, Ban-yen (Four
o'clock flower/Magenta) is the name of a flower in
Thailand. Therefore, we classify it as a plant group;
a color name derived from a plant’'s name, meaning
that Thai people use the name of the plant instead
of the color name. Notice that, since the group of
plants is quite broad, we have further divided the
sub-groups of plants according to the type of plant®),
such as flowers, fruits, etc. names, and understand
how Thai subjects communicate about color.

4. Result and discussion

From our previous work of surveying Thai color
names from 161 Thai-native speakers?, we have
found a total number of color names is 114 and

Unknown 8%

Costume 4%

Human biology 4%

Nature 5%
Object in daily life
6%

Ore, mineral 10%

Animal 11%

Food, beverage 13%

Plant 39%- - -

there were 12 color names used by more than 80%
of subjects including the 11BCTs as found in Berlin
and Kay (1969) plus “Fa” (Sky/light blue). It was also
found that there are three non-basic color terms
(non-BCTs) used by 2=50% of subjects; Khi-ma
(Horse feces), Lueat-mu (Pig blood), and Ban-yen
(Four o'clock flower/Magenta), which were used by
75% and 68% and 50% of subjects, respectively.
Figure 2 shows Twenty popular color names used
by Thai subjects. The order of color names is sorted
by the number of subject’s usage and frequency of
use from higher to lower, of these names, there are
two derived words from the English language: Old
rose and Cream used by 32% and 31% of subject,
respectively.

Herb 7%
Vegetable
9%

Fruit

Tree 46%

18%

Figure 3. Source of color names categorized base on color name’s meaning.
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Table 1. Three ranks of color names in each cate-
gory of sources are most used by Thai subjects.

Source of Number
Rank Color name 3
color name of subject
1 Khi-ma (Horse feces) 120
Animal 2 Khai-kai (Chicken egg) 71
3 Lueat-nok (Bird blood) 24

Krom-ma-tha (Navy blue)
Ka-ki (Khaki)

Chi-won (Yellow robe of Buddhist monk)

Costume

Nuea (Skin)
Khi (Feces)
Lueat (Blood)

Human biology

Nam-ngoen (Blue)
Mo-ra-kot (Emerald)
Thong (Gold)

Khiao (Green)
Muang (Purple)
Chom-phu (Pink)
Lueang (Yellow)
Daeng (Red)
Thao (Gray)
Khao (White)
Dam (Black)

Ore, mineral

Unknown

© ® N O a b~ W0 N =

Lae (Dark bluish-green)

The next question is, where did those color
names come from? To understand the nature of
Thai subjects in the use of the color name. We,
therefore, checked those color name’s meaning and
classified them into different categories according to
their meaning to investigate the behavior of Thai
people in the use of color names base on the deri-
vation of color names. Figure 3 on the left shows
nine categories of the source of color names in-
cluding the color names that come from plants 39%
which occupies the highest proportion. The category
that has the second-highest proportion of the num-
ber of color names is food/beverage, accounting for
13%. The third highest proportion is the color names

that are derived from animals which account for 11%.

Then followed by the color names that derived from
ore/mineral 10%, object in daily life 6%, nature 5%,
human biology 4%, costume 4%, and unknown 8%.

Due to the variety of color names that come
from plants we, therefore, divided sub-groups fur-
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ther into categories of plants, including fruit, flower,
tree, vegetable, and herb. From the sub-graph on
the right in Figure 3, it can be seen that the highest
proportion is the color names derived from fruit's
name which accounts for 46%. Sub-groups of plants
that have the second proportion is flower’'s name,
20%. The third proportion is the color names that
come from the tree category, accounting for 18%.
Then followed by vegetable and herb which account
for 9% and 7%, respectively. Table 1 shows 3 ranks
of color names in each category that are most used
by Thai subjects. For the unknown category, most of
them consist of basic color names except “Lea”
which is a term used in the Isan region or Northeast
of Thailand, meaning dark greenish-blue and refer-
ring to dark skin people.

Considering the color names and the source
of color names found in this study, various color
names obtained from Thai subjects are related to
things or the environment that they have seen in
daily life. It can indicate the nature of Thai subjects
that they pay attention to small details of things
around them and use those to describe the charac-
teristics of color in color communication.
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Intermediate Colors by Two-Strand Floss on Cross Stitch

tHE & Haruka lkeda REKF
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Ferschin|[2] 410 10
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Yee[6] 128 5
Al 1,387 45
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SSEE HEE

StD'Y i (EE g k) 0.146815
A2 Y fif(FE AR Ek) 0.124234
E¥) B il (FEEE ) 0.084358
o) G il (EE 2 fE ) 0.079787
) R B (E EAE) 0.075284
StD G fiE (FE ZEik) 0.063922
StD B fiEi(F5 ZfEm) 0.061392
StD R i (85 ZE A 5k) 0.048484
2> b T A b (EEHEK) 0.04464
StD Y i (G H A ) 0.04059

5. 77 N

Z Z T, Grad-CAM |2 X % PRI 714
FEERND, V—VBRDT- DDA A= T A
F—aryEHHLEEEENOLS T 27 b
RavTF UV OMEE L.
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EHEATHZ LT, BIBRNOAT V=7 Foa
T UV 1B FEIAD 7 T A7 v VN T kE
THIENTE, PRILIEYZ TAZTLIZEID YT
FHFETZOE 7 ELEBVELEZLONH
hEhnd. K5 ICARMIEDT —4 v NNOEE
BT AT = a v ETo R AR,
OB T AT — g EEE Grad-CAM 12
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# 3 HBIA T V=7 FOoHTRE RENEIR)

M=t~ HERE BN o4 7V 27 b PRI S AR INLOAFT V=7 b
FiE 14z 2 fir 3L 14z 2 L 31
Ashikhmin wall floor ceiling floor ceiling wall
. floor / building /
Drago wall ceiling | . wall o plant
windowpane ceiling
Ferschin wall ceiling | windowpane ceiling screen door wall
Photographic wall floor ceiling wall sky building
Yee ceiling | wall floor floor building door

7o CTHEERIHIT 247 V=7 o BRI
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WCEERIHET 2472 =7 MIZFOEE D
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L7 AJ] HDR B D A% =, 725 >DF
BRI, BETEN, BAOEBIZHLNED
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6. F&o

AWML CIEREE I L 5 TM FEOBF 2T
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PERHI IR 21TV, R L BT A 9 b DOTERED FEBRTIE, X3 DX ITHEEDOEZEN SRS
—HMRHEIC E D& S R EE A 500l D 2 oOERERIREZ, N5 FHY O FiiE Lo
L7z ETICAE L.
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Green
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a 0 > CRPCS v = = 3
Svn BV ¢ orpos 3 BRHES (]
| v

BRI 4 o X 92 CIELAB 2] o $p %
7o0/E (B R, A B, C,D,EF) bRk
| , | ] iz, 7o BLBWER, A C, E, FiirL
e v RTIA4 22019 FO@ETHS. Y OB, D it
My R4 Eo@EE (B2,D2) BEXU ML
R A v FICTEE LW A2 (B, B3, D1, D3)
DOWT NN THERIND., OV FT7A4 0
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RF A4 v FofmaE (B2, D2) & CIELAB 22
DJFE S O ZHESEA (OB2,0D2) (Zx L Tl
— — AW Mo TwE TS E R (REA
- :% | Ea =15, CIE1976 t27E) M- b D TH 5.

1: fLYFS4 22015
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? "/"’ ‘ R, XKO'A, B3 (L RFI7A4 v EOBEBS
DD IEAR OB2 (ZxF L atE A 23 & 7 2 TE

r""%ﬂ.’ %SSQ%M MIZ A Ea = 15 - a2%), C, D1 (kL
- 1 Y RIA v EomE D2 HHER OD2 12X L&
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2.1. ERIRIE
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BINTEBY, BREIXT 4 A7 LA OIEREICE . : 3
DT 4 AT LA LDOMRITN 8 ecm Thoto. 5 B 4 ERFEOHEASHEHORIRE
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X==4 YA -
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DEWEE U - AR 2B L7e. IO 2oRIRERE
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2 &L DB NIM A~ DB AR T D721, K
DEFBICERBAEO~ AV & 27 L TRD G
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L THoT-.

2.4 BERBOHTIHE

AREBRTIE, MLy RIA b OTRMEASN
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LY RTA 2 BIZFE LR WRE L 2R D070 E B
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Trendline

Trendline

Category I Category II
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3. ERFERRUEBR
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v RTA 2 2019 75 OTEEEE & ORAFRZ R
AR D X 912, BEHICBITD ML RIA4 0D
DOTEHEREIL, AfEEZ T 2 & BEER O (CIE
1976 X)) OFTH Y X ORI R S,
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OOTEEEENEMT 5 L, —BEHOESOBMET
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25

2.

-1.5} x

Consistency evaluation value (z—score)

-2 L L s L
30 40 50 60 70 80
Sum of color differences for each color patch

6. —BMREELERMEDRER

& 1: K6 DEFERDFEHK

Slope Intercept r
Red -0.08 493 -0.93
Yellow -0.08 5.13 -0.88
Green -0.05 3.16 -0.94
Cyan -0.10 5.86 -091
Blue -0.07 4.50 -0.59
Magenta -0.07 4.50 -0.92
BT, MLy RTA 20 b OTRBERE & A7E R

7 (T TY) ITOVNTORMRICHOWT AL
72. ey rAN0O, O, NiTEhEnhT 2
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V) OMiFEEZEKTDE, BT ITVNDL D RE
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Consider from your favorite color, the color you want to wear, and the color you wear
Relationship between Color Preference , Personality trait and Self-image
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Effect of chromatic LED lighting on color perception
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What mechanisms mediate the increase in perceived gloss by adding chromaticity information?
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[1] T. Ishida et al. Evaluation of color
appearance under led and oled lighting
based on the data obtained by a new color
category rating method. In AIC2015 Tokyo,
2015.
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Color category research focusing on
medium and low saturation areas
ERR=2F Mikuko Sasaki (—B) BREEHREM Japan Color Research Institute
WA AEF Kumiko Matsumoto LB EIIL S EHSE Hokkaido Forest Products Research
MER RIS Institute
=E XK Fumiyo Takahashi dbimEKFKFRE Department of Psychology, Hokkaido
X University
& EE Jin Shengai DK DEFER Department of Psychology, Yanbian
University
Mg BESA Yasuhiro Kawabata  JtiE#EXFKF Department of Psychology, Hokkaido
X TR University
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Color preferences of students at fashion colleges
—Comparison of color preference results from the fixed method with
the color tendencies indicated by Instagram posts—
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