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Special Filter Work and its Color Effects in the Cultural Documentary Film “Beni”
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An apparatus with chip LEDs suitable for demonstrating
Goethe’s colored shadows
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Impressions of paintings modulated by lighting
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Enlightenment of Cyan Use in Taoist Costumes on Modern

Fashion Design

Zheng Xiao Hong
Fang Ping
Taoism Aesthetic ~ Taste

Keywords: Cyan

Design

1.The Uniqueness of the Color on Taoist Costumes
The costume of Taoism is the dress used in practice
and sacrifice ceremony, and the costumes in ancient
China changed as time changed, but the costumes of
kept the
characteristics because of the religious inheritance. In

Taoism have always relatively same
"Taiging Emperor to Taoism Book": "The dresses in
ancient time are all the dresses in Huang Di time. After
that, Emperor Wuling Zhao changed to Hu suit, and
Chinese dresses changed slightly. Then, until Emperor
Sui Yang East tour, they all wore hu suits. Only the dress
of Taoists remained. Thus, it is called the yellow dress.”
Taoists always confine to the rules of "Huang Lao", and
their costumes are always under the law of ancient China.
Consequently, they are the dresses that under the least
influence of national culture, and they are the most
representative costumes.

The early Taoism dress was not customized, and the
dress code was preliminarily formed in the Southern and
Northern dynasties. Through observing the color use of
these dresses, we can feel the Taoism’s love for cyan,
which can be explained by its asthetic ideas.

(1)The Use of Cyan in Taoist Costumes

The earliest systematic dress code of Taocism started
from the Southern Dynasty Lu Xiujing. In "Li Shi Zhen
Xian Ti Dao Tong Jian": "Xiujing’s Taoist dress is very
beautiful, like the moon and star, like the rainbow and
flower.” Since then, the systematic dress code has
gradually finished, including different styles, patterns and

colors under various status and occasions.

period Classificati Use Colour
on

Wei and Jin Fa fu robe yellow.

dynasties purple. cyan
Guan jin crown cyan. black
Xue lv shoes cyan. black

RRENMIN UNIVERSITY of CHINA
RRENMIN UNIVERSITY of CHINA

Modern Da gua Ordinary dress  navy blue
times De luo Formal dress navy blue
Rong vyi When ordained  yellow
with
Fafu For ceremony purple
Hua yi When reciting motley

with
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(2)Impacts of Consciousness on the color use of Taoist
costumes

Taoism originated from the Taoist theory in the
pre-Qin Dynasty, absorbed the concept of heaven and the
power of the immortals, and finally been given the
religious meaning. Taoist Aesthetic idea is Chinese
people’s thought on "What is beautiful" and "How to be
beautiful" based on the localized and nationalized
religious beliefs. Among Chinese aesthetic ideas of
various schools, Taoist aesthetic idea focuses more on
religion which is closely related to the spiritual meaning.
"Religion has nothing to do with thinking. Religion is
something about feeling and emotion. He is something
that stands on the human soul." For instance, the Western
color culture originates from the color sense in Christian
theology. Thus, color is related to religion from its birth. In
China, the traditional color sense is in correlation with Yin
Yang Wu Xing of Han. Gold, wood, water, fire, soil refers
to red, yellow, green, black, white respectively. These five
main colors can mix up to form other colors. The use of
color in ancient China demonstrates an ideological path,
both from the level of consciousness or perception. Cyan,
among the five colors, is the most harmonious one, and it
is also the one that can fully represent Taoist spirit.

Taoist costumes are the materialized manifestation of
the religious component in Taoist philosophy, emphasizing
on "Nature" and pursuing aesthetic angles as "God" and
"charm" and "meaning". Due to this aesthetic attitude,
Taoist dress usually use plain color, especially cyan,
except for some dignified condition. The extensive use of
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cyan stems from the association of the ancestors.
People's first impression is mostly formed by color, with
each color related with different associations. People's
subconscious cognition of color is common, and this
commonality is influenced by emotion, soul, and many
other factors including climate, national psychology and
cultural background. Accordingly, the use of color can
reflect the aesthetic taste and

special spiritual

characteristics of a nation or a group.

2.The Taoist culture and aesthetic interest behind the
cyan

The origin in the pre-Qin Dynasty and development in
the Wei and Jin dynasties laid the basic style of Taoist
aesthetic thought, whether it is the idea of Laozhuang or
the Hermit culture in Wei and Jin dynasties, they have
their own understanding of the concept of "cyan", showing
different ways of expression.
The Deep exploration of the meaning of ancient "Qing", or
cyan, through literature is helpful to better understand the
traditional Chinese way of thinking in the historical
context.
(1) Pre-Qin Cyan
Mineral grinding

The early meaning of Qing is a concrete object, a
mineral that can be used as a pigment, and this kind of
mineral has a great relationship with the meaning of color.
Some scholars believe that "Qing",or cyan comes from
the symbiotic ore of Shiging and Malachite. This ore is
also recorded in the sea and the ocean. Its application can
be traced back to the Stone Age. A large number of
pottery woods found in the site of the Taotao Temple in
Shanxi are used. As a raw material for pigments, the color
reference is as follows:
1:56-84 A: -9-2 b:-27-1

.

Plant Extraction

"Green, take it from blue and green to blue" The
green here is the pre-Qin period, a blue color extracted
from blue grass, including blue, indigo, horse blue, etc.
This blue is green juice. After the occurrence of a
chemical reaction, the color reference is as follows:
L:33-64 A: -4-3 b:-18-19

T

The true color of the plant

The pre-Qin has recorded that the ancients used
green to describe the color of plants, such as the lush
green bamboo" in the Book of Songs. Zheng Xuan
(Chinese thinker in Han Dynasty) explained: "Green, lush
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appearance." The color is the same as that of today's
plants. The color reference is as follows:
L:42-68 a:-5-4 b:0
B
(2)The interaction between Taoist thought and aesthetic
orientation
Origin and Development

At the beginning of the establishment of Taoism in the
late Western Han Dynasty, social unrest and frequent
disasters, the people’s life and safety were not
guaranteed, and the rulers were extremely distrustful. The
original world outlook and social order were affected.
Taoism was born in such a social environment. Therefore,
one of the main ideas of the original Taoism is fairness
and tranquility. Some scholars have studied that the cyan
color will bring a calm and peaceful psychological feeling.
The choice of cyan color also reflects the ancient people’s
strong desire for peace.
Hermit Culture

The hermit culture and the Taoist culture in the Wei
and Jin Dynasties have great commonality. They also
advocate the preservation of their lives. pursue spiritual
freedom and pleasure and believe that if their spirit is
overly obsessed with foreign objects and they don’'t know
to stop, the spirit will inevitably be depleted. In the end,
the essence will be exhausted. Under this kind of thinking,
the self-sustaining people have very low material
requirements. Unlike the Taoism as a religion, the true
value of hermit culture lies in the maturity and
development of art and aesthetics. To a certain extent, it
can be regarded as the influence of Taoism. The
performance of the secular aesthetic orientation is
characterized by the word "virtual silence". Laozi's
aesthetics is hailed as the starting point of traditional
Chinese aesthetics. It first proposed the concept of "virtual
silence." People are required to exclude subjective
desires and subjective stereotypes. The idea of "virtual
silence" has been widely used in various fields in ancient
China. The Chinese people emphasize the role of
emptiness, whether it is aesthetic creation or art
appreciation. This value orientation is very similar to the
Taoism advocated in conforming to nature and things. The
green color in Taoism is high, plain and natural, with
illusory and infinite spirit.
Interactions

Whether it is the desire for tranquillity in the late
Western Han Dynasty or the hermit culture in the Wei and
Jin dynasties, it is influenced by the spread of Taoism, and
also the basis of the ancients ' yearning for tranquillity,
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simplicity and falsehood. Cyan through memory habits
and sense of association, from both spiritual and visual
aspects to bring people related feelings, a sense of
poignant and quiet, a free and not impetuous style, an
inclusive atmosphere, a rich and delicate emotional
cognition of the outside world.

(3)The color expression and reasons of Taoist thought
The thesis
manifestation of Taoism’s unique emotion, and this can be

The hermit
thinking

The origin
and mizzion

regards cyan as an important
clarified from both rational and sensible levels:
Rational level

In a sense, the sanctity of Taoism lies in believing that
breaking transcendental secular is the ladder to be divine,
requiring the individual to abandon lust and material
desire. This strict restraint of desire is a kind of cultivation,
where Taoism believes that "five colors puzzle our eyes."
People will be dazzling if watching the beautiful colors for
a long time. Human desire swells up with more life
enjoyment. To obtain the long-term spiritual happiness,
people must restrain their own desire. In this way, cyan is
the best. People can be alert from the living, eating and
wearing.

In addition, China has the concept of "immortals" in
culture, which lies in transcending the bondage of
individual life and becoming truly free it. Huang Laodao’s
"Cultivating Qi and Shen makes people long living" is the
start of Taoism and since then Taoism has always kept
this idea. "Tao" also refers to "Qi". It is the origin of all
things and controls the life of the things. The ancients
believe that through cultivating Qi, people can be immortal,
but they should be quiet with no materialized desire.
Today’s psychological experiment proves that: in the
green environment, the skin temperature can be reduced
by about 2°C, heartbeat can be reduced about 4-8 times
per minute, breathing will slow down, the heart burden is
reduced, and the spirit is relaxed. Thus, the nature of cyan
conforms to the value and ideal of Taoist culture, pursuing
the spiritual world with the way of nature.

Sensible Level

The use of cyan is a collective unconscious result, related
to national physiology and psychological effects.
According to Kandinsky, blue sends out the feeling of
serenity, while green can also express serenity and
stability. Quan Zhendao claims that "be pure, and do not
be controlled by illusory realm." To achieve spiritual
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transcendence, it is necessary to be pure. As for Taoist
ethics, people do not need to abandon the secular life, but
cultivate themselves and be humble and indisputable
inside. Cyan is often associated with smog, chaos and
desolation, which is due to the ancient Chinese geography,
covering the Yangtze River and Yellow River with rich
vegetation. All these sceneries are mostly cyan, so cyan
and the feeling of desolation are closely linked. This
sensible formation is impacted by human subconscious,
and this is an external force that dominates people in the
long process of development.

3.the
Contemporary Design

Referential Significance of Cyan to

Lu Xun once said: "China roots deeply in Taoism ...
People often hate monks, nuns, Muslims, and believers,
instead of Taoists. Those who understand this notion,
understand most of China. "As the only native religion, the
aesthetic spirit of Chinese Taoism condenses the cultural
and psychological characteristics of the Chinese nation,
and the use of cyan in the past thousands of years has
been rooted in the blood. Modern physiological and
genetic studies have shown that the national
subconscious, as a" racial memory ", can affect the
extremely complex genetic code or its transcription of
DNA and RNA which work as human genetic substances.
In this way, it assists with the formation of increasingly
complex cerebral cortex scratches, thus containing the
potential of aesthetic function.

In modern times, there are many designers willing to
choose cyan, the most representative color, for their own
design to present Chinese traditional culture. By studying
and analyzing these cases, this paper discovered the
current status and new significance of cyan in the context
of modern global cultural integration and attempted to
explore how Cyan can better exert its value in the future
Chinese brand building and cultural output.

(1)The lag of the research and application of Chinese
traditional color

China’s concept of color is in line with its own system
and is influenced by the Chinese people’s physiological
characteristics, ethnic customs, and aesthetic thoughts.
However, since modern times, Chinese culture has been
culture, and the national

impacted by global

dissatisfaction has arisen. The cultural output of
developed countries has affected the entire field of
aesthetic ideology. Chinese people have added certain
Western characteristics to their understandings and

aesthetics of color. Even with the new development needs,
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the design of various fields in China is increasingly
advocating the return to their own national culture, but in
the field of color, most of the returning design still stays in
the simple imitation stage. The existing Taoist
culture-related designs in China often lack a certain
degree of flexibility. Most of them are only continuing the
traditional practices of Taoism. Obviously, they cannot
meet the needs of modern people. Therefore, it is
necessary to explore the culture behind Taoism and study
their spiritual theories, in order to find the corresponding
road to innovation in Taoist related design.
(2)The significance of the spiritual dimension of cyan
Humanistic care

“Be immortal” has an absurd component in modern
times, but it stems from the Chinese people's extreme
concern for life, and is based on health care. This is a
topic that people are still interested in today, not only living
and sitting. The material aspects of lying, clothing, food,
and shelter also include spiritual pleasure. The blue color
in Taoism symbolizes a kind of caring spirit for life and
emphasizes the idea of caring for life in design.
National symbol, comfort, and pleasure

Because of the mutual influence of aesthetic thoughts
and expressions caused by national customs, Cyan as a
carrier and medium carries and strengthens the subtle
and feminine side of the Chinese national character.
There is a kind of harmony. Cyan can continuously
strengthen human perceptual memory in modern design,
activating the imagination of the national psychology and
the experience of the heart consonance, thus inspiring the
sense of intimacy and identity of cyan, emotions such as
praise and pleasure.
Harmony between Man and Nature and Naturalness of
Taoism

Since the 20th century, the over-exploitation of the
natural environment has led to serious environmental
damage. The design of all countries is based on the
protection of the environment and the harmlessness to
nature, which is very similar to the Taoist ideology of
"harmony between man and nature" and "naturalness of
Taoism". It conforms to the idea of pursuing harmonious
coexistence between man and nature and the needs of
modern people and coincides with the deep ecology of
contemporary West.
(3)How cyan is used in modern design
Architectural Design In contemporary society

In contemporary society, with the aesthetics and
innovation of materials and technology, Taoist architecture
needs to present new forms of expression. However, most
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Taoist architectural designs are only in antiques and have
not passed on their spirit. Cyan has a certain extension
effect on space, which can highlight the openness of the
room. In addition, the calming effect of cyan makes people
feel calm and free in psychology. In Laozi, there is a “keep
its simplicity”,  which does not mean to be crude, but
simple and plain. It is necessary to give greater play to the
spiritual and material values carried by Cyan. It must not
only consider the matching and proportion of cyan, but
also the integration with the surrounding environment, and
the integration into the modern minimalist and simple
design style.
Packaging design

The purpose of cyan in the field of packaging is not to
highlight the charm of color, but to highlight the
characteristics of the product itself. The color of cyan itself
is gentle and round, and any color with it plays a role in
neutralization. It is especially suitable for tea, wine,
porcelain, and other products that involve the traditional
culture. Nevertheless, it is also necessary to pay attention
to the rational integration of Chinese and Western culture
in the design concept. The packaging belongs to the
graphic design. It cannot just imitate the style of the ink
painting, the faithful description and reflection of things,
but to put more emphasis on the refinement and
transformation, producing new vibrant colors.
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1. Introduction

In the eyes of the East and West, the color system
presents a different form. To a certain extent, the color of
the Orientals is biased because it is intertwined with various
cultures, cognitions and concepts. Westerners are more
rational in color, because Westerners are more aware and
researching colors from a scientific perspective.

For black, the Chinese generally think that black
represents elegance, confidence, mystery, power, integrity,
stability, and depth. In the Beijing opera, black was once the
special color of the character Bao Zheng, and the reason
for this phenomenon is intriguing. Black is also an important
member of the traditional Chinese five-color doctrine. Then
the development of black in Beijing opera, the meaning of
which is already developing and changing, the significance
behind this transformation is worth exploring.

2. The development of black meaning before the Qing
Dynasty

The development of Peking Opera costumes was during
the Qing Emperor Kangxi (1662-1722) and Qianlong period
(1736-1795), and it was in full swing in the Cixi era (1862-
1908). At the peak of the period, it is only more than 200
years ago, so before the black, there must be a change in
its meaning.

In the book "The Color of Ideas - Research on Chinese
Traditional Colors" by Chen Yanqging, it is clearer to
summarize the causes of the traditional Chinese color
system concept, from the initial 1. a hustle and bustle, 2.
two-color initial score (yin and yang , black and white, pure
mixed), 3. three-color view (black, white, red), 4. four-color
view (black, white, red, yellow), 5. five-color view (black,
white, red, yellow, blue) 6, the five-color system under the
jurisdiction of the black color (Xuan Huang - black, white,
red, yellow, green) and the generation of the color system.
It can be seen that black occupies an unbreakable position
in the five colors.

The following will be the meaning of black from the Qin
and Han Dynasties to the Ming Dynasty.

| Supplement 79 |

Affiliation:RENMIN UNIVERSITY of CHINA
Affiliation:RENMIN UNIVERSITY of CHINA

2.1 Black - from Qin and Han to the Northern and
Southern Dynasties

Starting from Qin and Han, the Chinese color system
began its strict and stable system construction.

The concept of the Qin Dynasty is still a conscious
choice after Emperor Qin Shihuang unified the six countries.
Qin replaced the Zhou Dynasty, Zhou Dynasty admires red,
then it must be controlled by water which the color is black.
This kind of substitution, the source of its concept is the "five
elements theory"(five virtue cycles represented by wood,
fire, earth, gold and water) ["l. In the "Hisforical Records of
Qin Shihuang", the clothes and the festival flags are all
black. Black has become the highest level of use in the most
important occasions .

The color of the Western Han Dynasty was repeated at
the beginning. Later, Wang mang captured power, thinking
that he was the descendant of Huang Di, the Eastern Han
Dynasty changed the element fire and advocated red, and
the black was in the second place here, and its noble
meaning was erased a lot.

The Jin Dynasty, the Northern and Southern Dynasties
changed frequently. At this time, the color system was
mainly manifested in the choice of the color symbol of the
dynasty. This choice was hesitant and repeated, for white,
red, and yellow. The discussion was fierce but there was no
final result. Until Song Wudi--Liu Yu's meditation, the color
for Liu Song was still black.

In the Northern Wei Dynasty, black became the highest
level of color in the five-color system. Since then, black has
been discussed in the dynasty of various dynasties.

During the Qin and Han Dynasties and the Jin and
Northern and Southern Dynasties, the "five elements
theory" always ran through various dynasties. This is one of
the important reasons why black has been constantly
overthrown in the dynasty. However, no matter how the
dynasty is replaced, since the Qin Dynasty is still black,
black has been injected into the noble. The meaning of this,
| believe no one is questioning.

2.2 Black - from Sui and Tang Dynasties to the Ming
Dynasty
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The Sui and Tang Dynasties are a big era that cannot
be split. The color of the Sui and Tang Dynasties has
several characteristics: 1.It begins to establish the color of
the official uniform; 2.The Buddhist color spreads widely in
China; 3.The poetic color sense is refined, and the cultural
implication becomes rich, such as “sky and water's green”;
4. The open system of the Tang Dynasty brings color
expansion and enrichment. Among the above several
characteristics, only in the third point - poetic color, black
has room for discussion. After all, the color of the Tang and
Tang is not black, but due to the development of
Confucianism, Buddhism and Taoism in the Sui and Tang
Dynasties It is the development of Taocism. The two forms
of painting language, color and ink, begin to separate. The
differentiation of “green” and “ink” in landscape painting
makes the mysterious yellow and black and white of
Chinese color system have a new explanation here. Black
and white as the opposite and complementary colors began
to show its conception and philosophical in the art field,
black and white correspond to yin and yang, in the yin and
yang changes described by Taoism, nothingness, black
and white black began to point in artistic expression The
philosophical thinking of yin and yang, whether or not there
is, the color has become the expression of Taoist
philosophy. At this time, the black and white world of ink and
wash is a spiritual purification process that explores the
origin of the world through art.

In the Song Dynasty, China did not realize the
unification. Even in a certain period of time, Song, Liao,
Xixia, and Jin were parallel. They all had clear claims on the
dynasty. Black has a deeper interpretation in the Song
Dynasty. The ink can be divided into light ink, thick ink, coke
ink, ink, kitchen ink, and etc Bl. The ink color performance
system has been established at this time. Black is more
poetic.

One of the more striking features of the Song and Jin
Dynasties was that drama and southern Opera were more
active, and they began to be classified in costumes with
their roles, laying the ancient opera character and
performance form, and providing reference for the
development of later drama.

In the performance of the theater in the Song and Jin
Dynasties, performance costumes began to choose colors
according to the performance system and character
characteristics. the color is highlighted in the drama’s
dressing style of Song ang Jin Dynasties. Color is the main
body, and "positive color" is used as a supplement to the
visual function of the stage distinction, which makes the
color in the drama dressing have the symbolic meaning of
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stripping reality, breaking through the five-color taboo in the
middle, and performing color symbols around the character
type in the drama performance. The re-combination and the
second interpretation of visual meaning eventually led to
the color gaining independent visual performance in the
performance of the drama. In addition, in order to create a
funny effect, Song and Jin Drama often painted black, white
and red colors on his face to enhance the character's drama.
The three colors belong to the positive color system, but
they are not opposed by the ruling class. Later, the use of
positive colors in the costumes of the opera created
precedents and expanded the symbolic meaning of color in
the drama.

In the Yuan and Ming Dynasties, the performances of
the

classification. The color of the costumes was set according

drama performances were more detailed in
to the rules of the court for the public service, and the rules
of the five colors were followed. The division of roles of
Yuan drama has undergone major changes on the basis of
Song and Jin drama. The division of roles is more and more
detailed, the
secondary is significant, and the sequence of performance

relationship between the primary and

and order are relatively more standardized. The positive
color plays an obvious role in establishing a relatively stable
stage spectrum and internal order, especially in the early
Ming Dynasty to the middle of the Qing Dynasty. With the
gradual decline of the Northern drama, the South Opera
has achieved unprecedented development and prosperity,
and created the South Opera in the stage of the opera
performance.

In the legendary era of the main, the South Opera was
later combined with various local tunes and dialects to
develop a local sound chamber of different styles,
especially the Kunqu Opera’s sound chamber spread
widely during that period.

In the Ming Dynasty, Kunshan cavity in the choice of
clothing color, followed the Ming Dynasty official clothing
and color system and through the color of clothing and the
upper and lower five colors to carry out the status of the
status of the dignity, forming a preliminary clothing coloring
taboo and stage color order, the Ming Dynasty official
stipulated that "official and civilian clothes must not be
used...black, yellow, purple and Green, turmeric, light
yellow ™" Black is forbidden again, and it has become a
drama scene such as the palace court. The must-have color.
Here, black has been associated with the royal and court.

In addition to the Kunshan cavity, there is also a Yiyang
cavity. According to Wang Zhizhang's "The Chronicle of
Chinese Peking Opera": the role of the Yiyang opera,
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divided into “sheng’, “dan” , “jing” , “chou” had finer

classifications. “Sheng”: the old, the young, sheng with

green crowns, Dawusheng(Jcit4:), Xiaowusheng (/N4 ) ;

“Dan™: Huabaotou (#££13L) , Zhengdan (iEH.) , Sidan (g

H), Huadan (#(H) , Wanxiaodan(¥i% H), Wudan (& H) ;

“Jing™ Black jing(2¥), Red jing (£1#¢) , white jing (F%) ,

Erhua jing (—7E%) , Maojing (F£#¥:) ;“Chou”: Wen chou

(32FH) , Wu chou (£7.) Bl It can be seen that black is

closely related to the “jing”. “Jing” is mainly the imperial
court, the brave and bold frontal characters and the people
who knows kung fu.

In summary, the status of black as one of the traditional
five positive colors in China is indisputable, which means
that black is a noble color. Later, the intervention of
Confucianism, Buddhism and Taoism made black have the
meaning of unity, poetry and philosophy. The evolution is
refined, and the black symbolizes the court dynasty and the
imperial court. It generally represents a brave or
straightforward person, and the meaning of black is
constantly enriched.

3. The meaning of black in Peking Opera during the
Qing Dynasty

Before the Qing Dynasty, from the primitive period
witchcraft ghosts to avoid evil, totem advocated "black"
guardian to worship the gods, from the various dynasties
and the male suit system to the theory of Confucianism,
Jfaith to the

perspective of the development of art color, black has been

Buddhism and Taoism; From folklore

implanted in people's minds with mystery, guardianship,
nobleness, unity, philosophy, boldness, and strength.

In particular, after the Qing Dynasty settled in Beijing,
the clothing regulations were revised several times.
According to the difference in the identity of the object, it
shows a strict and orderly difference. According to the
regulations, the uniforms and uniforms of officials at all
levels must abide by the limitations of the hierarchy. They
are different from each other, respectful and orderly, and
the service has become an important symbol of the social
life of the Qing Dynasty.

The operas of the Qing Dynasty were largely developed
on the basis of the Yuan and Ming operas, and the theme
of the opera was inclined to the Qing Dynasty drama. As a
large-scale drama activity, the Qing Dynasty court drama
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not only pushed the scale of performance and the wearing
paradigm to the exireme, but also made color as an
important part of the character's appearance into the stage
visual system, forming a color program that fits the
character type. After Kunqu and Yiyang opera fell, the Hui
drama rose, and the Beijing opera was developed on the
basis of the Hui drama.

The costumes of Peking Opera were formed in the Qing
Dynasty. The specifications are based on the Ming Dynasty
(1368-1644) costumes, which absorb the typical elements
of the historical costumes. They are integrated and
beautified according to the principle of performance.

Clothing is roughly divided into cloak(if), xizi(¥§F), pei(i),

and clothing(3<). The colors are divided into upper five

colors and lower five colors.

In Beijing opera, the characters with black clothing can
be roughly divided into three categories: One is the black-
faced image in “jing", and the females such as Yang
Qiniang and Ba Jiu's grandmother are also wearing black,
where black means personality--strong; the first is the low-
ranking small officials who catch the fast-moving heads,
such as Song Jiang, Wu Song, Qin Qiong, etc. Or have no
official posts, such as Cheng Ying, Yu Heng, Fan Zhongyi,
Mo Ji, etc. It is a poor and strong role, such as Wang
Baochuan, Qin Xianglian, Luo Fu, etc. here, black means
the hierarchy system defined in the feudal society: "There
are hundreds of households, the clothes are all true colors,
not dare "Outside" . In the Qin and Han Dynasties, the
emperor was dressed in black. Since the Song Dynasty, the
dynasty mostly admired yellow. The folks began to use
black, and the drama was so customary. The other type of
black was mostly played by “chou”, mostly nightwalkers,
thieves, stolen cups, stealing graves. The black here
appears as a protective color 7.

Therefore, in the Beijing opera, black generally means
the imperial court, the integrity, the martial arts, the firm, the
strong, the protection. It is not difficult to explain why the
overall color feeling of Bao Zheng in Beijing Opera is black.
In the Beijing opera, as a crime-solving official, Bao Zheng
is fair and selfless, symbolizing the highest authority of the
law, and is indifferent and quiet, without bias and
selfishness. Therefore, using black can best express the
inside and outside characteristics of Bao Zheng, the black

in Beijing opera is Bao Zheng's proprietary color.

4. Conclusion




2B-2 AABYF R

£43% %35 (20194%) JCSAJ Vol.43 No.3

From the above classification of Peking Opera
costumes, we can see that each category has a suitable
crowd. The use of costume color and pattern color has a
saying. Peking Opera itself is also a stylized art. The
Chinese have always believed that "no rules, no squares”
The design of each Beijing opera costume is based on the
character, historical status, and significance of the times.
However, for China, the relationship between character and
traditional Chinese color is also self-contained. The long
history of the development of China is the result of the
blending of various cultures, the replacement of dynasties,
and the survival and development of the people's living. It
cannot be seen from the ruling costumes of Chinese
their The
development of color to the inevitability of today. Although

dynasties and prescribed color taboos.
the inevitability cannot be seen, the possibility remains to
be traced.

Beijing Opera costumes use color to express specific
ideological connotations and character relationships.
People of different ages, status, and honors adopt a specific
color system. These color systems are developed on the
basis of traditional Chinese traditional color concepts.

The concepts of five colors, five colors and five elements
and five colors have been developed in the Xia, Shang and
Zhou Dynasties. From the beginning of Qin, color has
become a strong support for maintaining orthodoxy. After
the integration of various totem beliefs, the Han nationality
used the "dragon" as a totem and evolved the "‘five
elements theory™ of Xia, Shang, Zhou, Qin and Han.
Different dynasties The clan has different color beliefs, until
the Han Dynasty formed five colors, the ten colors of the
positive color. In the drama dressing, the positive colors of
green, red, yellow, white, and black are respected, and the
green, red, blue, purple, and yellow are used as the humble.
The positive and the color are used to judge the identity and
morality of the opera characters.

For the color, the Chinese nation is based on the ethical
and religious color customs, and forms a complete belief
system based on the five elements of the principle of mutual
grammar. It forms an important psychological suggestion
for the color selection of opera characters, and the symbolic
meaning of this color is also It is the inner metaphor of our
national character.

Regardless of how the times change, black has always
had a place in the Chinese five-color system. In the primitive
period, black is closely related to witchcraft, ghosts, and
totems, symbolizing mystery, guardianship, and awe. Since
Qin admired black, the black has been closely related to the
palace aristocracy, and is a symbol of noble status. In folk
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culture, black is death. In the history of Chinese art, black
and white form the artistic conception of the mountains and
rivers, and black is poetic in it; In the Confucianism, the
black is a great weapon to maintain the rule and reason.
As an art form that shows people's life, Beijing Opera's
stylized features make its interpretation of color incomplete.
It is precisely because of this feature that its costumes are
concentrated and vividly show the Chinese people's
universal cognition and symbol of color. The meaning, only
black can tell the Chinese people's understanding of the
hierarchy, morality, philosophy, religion and other cultures,
not to mention the entire Chinese traditional color system.
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The Association between Colors and Emotions

among Japanese Adults and Children
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1. Background and Purpose of Research

Colors tend to be related to other sensations
and emotions. In other words, color is not just
represented in vision, and it can evoke emotional
responses, aesthetic judgements, and associa-
tions to objects and concepts.! The purpose of
this research is to clearly identify how adults and
children feel towards colors.

2. Method of Research
2-1. Participants

47 children (23 girls and 24 boys) aged
from 7 to 12 (M=8.11) enrolled in elementary
schools in Tsukuba Science City, and 47 Tsukuba
University students (26 female and 21 male) aged
between 19 and 23 (M=20.1) were the subjects of
this study.

2-1. Procedure

The experiment was conducted between
November and December 2018 and consisted of
the following 3 tasks.
1. A questionnaire was given to the subjects, and
they were asked about the color they like the
most/least, the color they would like to wear the
most/least, the color they want their bedroom to
be, and the color of their favorite toy (in case of
children) or favorite object (in case of adults).
2. They were presented with 8 facial emotions
(Fig. 1) each presented in 11 different colors (red,
orange, brown, yellow, green, blue, purple, pink,
gray, black, and white), and were asked to select
the most appropriate answer.
3. They were presented with 11 different color
card boards (the same colors as step 2), and
were asked to rate how they feel about the rep-
resented color on a five-point Likert scale from
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very unhappy to very happy.
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Fig. 1. The eight emotional facial expressions in color white

3. Results
3-1. Color Assessments

In this section, it can be observed how the
subjects feel towards each color from very un-
happy to very happy (3™ task of the experiment)
(Fig. 2).
It can be observed that no adult found brown or
gray as happy colors (P<0.05). However, 21.3%
of children found brown as a happy color. 76.6%
of the adults rated green as neutral. 91.5% of
adults found orange to be a happy color (P<0.05).
In addition, no adult associated pink or orange
with unhappy (P<0.05), while 21.2% of children
found pink very/unhappy and 38.4% of children
associated orange with very/unhappy.
Children found red to be a happier color than the
adults did, and adults found orange and yellow to
be happier colors than the children did. 76.6% of
adults found gray to be very/unhappy, while
46.8% of the children associated gray with
very/unhappy.
In regards to white, adults found it to be a happier
color than the children did (P<0.05). Only 4.2% of
the adults regarded white as unhappy, while
57.5% of the children associated white with
very/unhappy.
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Fig. 2. Color assessments of adults (top chart) and elementary school children (bottom chart)
3-2. Emotional Facial Expressions and Colors

As it can be observed from Fig. 3, both adults
and children associated happy with yellow
(P<0.05). Anger was associated with red among
adults (P<0.05), however red and black among
children.

Adults associated sadness with blue (P<0.05),
white it was associated with blue, black, and
white among children.

Guilt, surprise, and tired were associated with

black, yellow, and gray respectively among adults.

Children associated guilt with black as well;
however, surprise was associated with black and
yellow; and tired with black and white.

As it can be observed children have associated
black with all negative feelings (P<0.05).
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PRl RERE REEL RREEGY PERRE R pbbl Rpy bl prRLbEg
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DISGUST

ANXIOUS

Emoional Faces and Colors - Elementary School Students

Fig. 3. Emotional facial expressions and colors
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Table 1. Color preferences of adults and children

Most favorite color

Least favorite color

Wanted color for bedroom

, gk White &
Adults Blue Red Black None Pink Brown White  Light blue Black
% 19.2 14.9 12.8 17.2 12.8 10.6 32.2 12.8 6.4
. . kw Light
Children Red Gold Blue Pink Black Gray White Blue Gold
% 21.3 21.3 10.6 42.6 23.4 8.6 234 17.2 8.6
Most favorite color to wear Least favorite color to wear Favorite toy/object's color
Adults White Black Navy Pink * White Purple White Black Beige
% 21.2 21.2 14.9 36.2 12.8 8.6 234 234 12.8
Children  Black Red Blue Pink * Black Red Red Blue Purple
% 19.2 17.2 14.9 29.8 255 14.9 17.2 17.2 12.8

3-3. Color Preferences

This section focuses on the 15t task of the
experiment. The subjects were free to write any
color they wanted.
From Table 1, it can be observed that blue and
red are favorite colors of both adults and children,
however children prefer red to blue. Pink is the
least favorite color and also a least favorite color
to wear (P<0.05) among both adults and children.
On the contrary, black is among most favorite
colors to wear. Additionally, white and light blue
are the colors that both adults and children want
for their bedroom (P<0.01).

4. Discussion

The purpose of this research was to identify
how adults and children perceive colors, which
was conducted through a three-task experiment.
It was observed that subjects associated yellow
with happiness and blue with sadness. (P<0.05)
Numerous studies have reported that adults and
children associate blue with sadness?3. The link
of yellow with happiness has been found in work
with adults? and with children3. Moreover, children
associated black with all the negative facial emo-
tions (P<0.05). Burkitt et al.* concluded that black
tends to be the most frequently chosen color for
completing drawings of the negatively character-
ized topics. Similarly, Table 1 indicates that black
is among the least favorite colors of children.
It was observed that although both blue and red
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are favorite colors of adults and children, but
adults prefer blue to red and children prefer red to
blue which has been concluded in other studies®
as well. Additionally, pink was among the least
favorite colors, although no adult rated pink as an
unhappy color. Their reason for not liking it was
“being too cute”. It was observed that white was a
preferred color for bedroom (P<0.01), which was
observed in a previous study® as well.
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1. Introduction

Thailand society has a rich cultural heritage. In each
area, there are different spoken languages according to
region and environment. These diversities caused questions
about the color names used in Thai. Berlin and Kay (B&K,
1969)" proposed eleven basic color terms (11 BCTs) for a
total universal list of color categories, which all languages
contain these eleven colors terms. The 11 BCTs are red,
orange, yellow, green, blue, purple, pink, brown, gray,
black, and white they are monolexemic used by all speakers
of twenty languages to communicate about the color of any
type of object and that color name not covered by any other
basic color terms.

Due to the World Color Survey (WCS)?; established in
1976 to check and expand the findings of B&K study, the
number of color terms used in Thailand will be investigated
by using the color categorical method for the approximately
stimuli as WCS color chips (coincided with that of the B&K
study in the use of the Munsell color chips), 320 chromatic
chips representing 40 equally spaced of hues, at 8 levels of
value, and at maximum available chroma, beside chromatic
chip there were 10 achromatic chips, making for an overall
total of 330 chips.

2. Experiment
2.1 Subjects
The study was conducted with 100 Thai subjects
from 4 regions; 25 subjects from North, 25 subjects from
Northeast, 25 subjects from Central, and 25 subjects from
South to investigate the different color names obtained from
subjects of each region regardless to age and gender. All
subjects were tested that they had normal color vision by
using the Farnsworth Munsell D-15 Color Vision Test
before starting 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 were employed,
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composted of 320 chromatic of values from 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.
Beside chromatic chips there were 10 achromatic of values
from 1.5t09.5. Each color chip (of the size 2 x 2.1 cm?) was
mounted on a square cardboard of the size 5 x 5 cm? covered
by gray matte paper approximately NS5, the color chart and
example of color chip shown in Figure 1, 2 and 3
respectively. The back of each color chip card board was
white, and the color code of that color chips was specified.
The arrangement of 330 color chips were mixed and created
a new order starting from number 1 to 330 to prevent the
subject guessing the color name in advance. All color chips
were kept in separate 6 plastic boxes.

Figure 1. World color survey color space. Horizontal
row shows 40 hues with a step of 2.5 start from 2.5R on the
left graph to 10RP on the right graph. Vertical column
shows values start form 1.5 on the bottom to 9.5 on the top.

Figure 2. Examples of Munsell color chips.
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Figure 3. The distribution of 330 color chips on CIE
u’ v’ color space.

The color chips were presented in an experimental
booth of the size 150 cm in width, 200 cm in height, and 60
cm in depth. The booth surrounded by white walls of 81
cd/m? and the chromaticity coordinate was x = 0.3186, y =
0.3384 when measured by Konika Minolta FD-7
Spectrodensitometer. A surrounding floor which a color
chip was placed high from the room floor 70 c¢cm, covered
with gray paper, the luminance was 22 cd/m’> and the
chromaticity coordinate was x = 0.3117, y = 0.3255. The
booth was illuminated by 6 fluorescent lamps (TOSHIBA
FL18W/T8/EX-D) hung from the ceiling. The average
illuminance was measured from 9 positions on the
surrounding floor using Konica Minolta CL-500A
[lluminance Spectrophotometer was varied between 2,316 ~
2,554 Ix, correlated color temperature was varied between
5,528 ~ 5,917 K, and the chromaticity coordinated was x =
0.3233, y = 0.3593. The spectral power distribution of the
lights shown in Figure 3.
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Spectral power distribution

0.02
0

360 460 560 660 760
Wavelength (nm)

Figure 4. Spectral power distribution of experimental
booth lighting.
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2.3 Procedure

Before starting experiment, subject was asked to fill
out a questionnaire to give his/her information about region,
and dialect of him/her region, because Thailand has a
different type or accent of spoken language that is used
differently in each region. After that, the subject tested
him/her color vision by rearranged the color chips of D-15
which were mixed in the beginning to correctly return to the
box in color order. Only subject who passed the test can
participate the color naming experiment. The 330 color
chips of new created ordering were presented to subject one
by one from number of 1 to 330. The subject observed color
chips at an approximately viewing distance of 40 cm, the
visual angle was 3 degrees. He/she could name color of each
chip in two manner; Free- naming and Force-naming with
the criteria as following.

2.3.1 The free-naming following 3 criteria; 1) The
color name must be single word, subject was not allowed to
use a compound color term such as Kheaw-om-Lueang
(Yellow-Green) or modifiers words such as Kheaw-Khem
(Dark green). 2) The word must be a general color name,
subject allowed to use any word that was generally agreed
to represent that color. 3) The word must normally use to
name the color of any type of object or something in
everyday life.

2.3.2 The force-naming, subject could use only 11
BCTs; red, orange, yellow, green, blue, purple, pink, brown,
gray, black, and white.

Initially, subject was let to use free-naming to name
color of the chips and if any of the color chips were called
by non-basic color term (non-BCTs), then subject would be
asked again to provide additional information that which of
the 11 BCTs is the best represent for that color. There for,
we could obtain both non-BCTs and 11 BCTs in the same
time.

3. Results and discussion

Thai color name obtained form 100 subjects show a total
of 95 color names. Figure 6 shows mean number of color
terms used by 100 Thai subjects of four regions was 19.58
+ 5.52 (Mode = 20). These included 11 BCTs of Berlin and
Key (1969) plus 9 non-BCTs as shown in Table 1.
Considering the consistency of using color names greater
than or equal to 80%, there were 12 color names frequently
used in the following order; Khiao (Green), Muangn
(Purple), Chom-phu (Pink), Fa (Sky), Nam-ngoen (Blue),
Lueang (Yellow), Nam-tan (Brown), Som (Orange), Daeng
(Red), and Thao (Gray) are used by 100 subjects, Khao
(White), and Dam (Black) are used in 11th and 12th
respectively by 98 and 92 subjects. Areas of the 12 color
names are plotted on WCS color space shown in Figure 5.




#£3% (20194) JCSAJ Vol.43 No.3

6 6 6 6 6
0 10 8 8
10 10 12 12
14

s| 750 10l 25] 5[ 7] o] 25] 5[ 75| 10] 25] s[ 7.5[ 1of 25] 5[ 73] 10
BG [ B | PB | P [ RP

[ 25 5] 75 10] 2.5] 5[ 7.5[ 10of 25] 5] 75] 10] 25
R | YR [ Y

s| 7.5] 10[ 25] 5[ 73] 10] 25
GY | G

Figure 5. Area of color names greater than or equal to 80% of usage obtained from 100 subjects. There were 12 color
names, including 11 BCTs of Berlin and Key (1969) plus “Fa” (Sky). The pseudo colors represented each color name
(“Fa” shown by light blue, white shows by pale gray with black rectangular). Number inside the areas indicated chroma

of the color chips.
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Table 1. Twenty popularity list of color terms used in
12 Thailand obtained from 100 Thai subjects.
210 Max 41
2 Min 12
=
Z 8 I\N/:eau 19.58 Color Color name Number Frequency
g 6 e ' Order|  mame in English of subject of usage
£, O 3522 in Thai & ! (%)
z 1 |Khiao Green 100 26.28
2 | | | 2 |Muang Purple 100 12.97
’ 10 12 14 16 18 20 22 24I26I2I8 30I32 3I4 36 38I40I42 44 3_1Chom-phu_{Pink 100 2.2
Number of color terms 4 _|Fa Sky 100 9.65
5 |Nam-ngoen|Blue 100 6.72)
Figure 6. Number of color terms used in Thailand 6 |Lueang  |Yellow 100 4.86
obtained from 100 Thai subjects. 7_|Nam-tan [Brown 100 4.61
8 |Som Orange 100) 4.11
The mean number of color terms found in each region 190 ?geng ged }88 ;il)
has a similar amount of color term usage (N = 25 for each m Khao V\Z}t, 03 5'01
region); 20.72 color terms (SD #6.26, Mode = 19) from D Da:) Blacl:li 0 1'52
North, 19.24 color terms (SD #4.65, Mode = 20) from 3 [Khima Horse foces = 1' 23
Northeast, 18.96 color terms (SD £5.28, Mode = 12) from 14 |Lucatmu _|Pig's blood 7 0.67
Central, 19.4 color terms (Sp +5.91, Mode = 20) from 15 |Ban-yen |Thai Mirabilis flower 47 0.52
South. In these numbers, Khiao (Green) was used as the 16 |Nuca Skin 46 071
most frequent for all regions, Muangn (Purple), Chom-phu 17 |Khaikai |Chicken egg 41 0.45
(Pink), Fa (Sky), and Nam-ngoen (Blue) were respectively 18 |Tha-le Ocean 39 0.57
used, the order of color terms usage varies depend on region. 19 |Old-rose  |Old rose 37 0.32
It is worth noting that, “Fa” (Sky) which not included in 20 |Cream Cream 34 0.47

11 BCTs was used as 4™ of popularity list (see Table 1), it
greater than the “Blue” which is used as the 5™ of rank. Also
“Dam” (Black), one of the 11BCTs, found to be placed in
the 12" of the rank and used by 92 subjects, while "Fa" used
by 100 subjects. Considering the difference between “Blue”
and “Fa”, was found to be very high in number of subject’s
usage for all regions of Thailand. We measure the
tristimulus values (XYZ) of the color chips called by “Blue”
and “Fa” with >80% and translated in be CIEu’v’, then
plotted on the CIEu’v’ color space to see the area of them
according to the color perception. As we can see in Figure
7(a) the area of “Blue” and “Fa” are clearly separated into
higher frequency of usage than “Blue”, but area of “Fa” is

Supplement 88 |

smaller than “Blue” and shifted toward the light blue and
almost to the white point. Which indicates the specific use
of the “Fa” to call only light blue color chips. Figure 7(b)
shows the area of “Blue” and “Fa” with them centroid for
difference regions, they are rather similar for all regions, the
area and the centroid of both color names are clearly
separated from each other. The area of “Fa” are differences
in shape according to regions, but they all overlapped to
each other. It also happened in the “Blue”.

Considering together with Figure 6, it can be seen that
the color name "Fa" was used to call the color chips with
light blue tone, such as 2.5B 7/6, 2.5B 8/4, 5B 7/6, 5B 8/4,
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Figure 7. Area of color name “Blue” and “Fa” plotted on CIEu’v’ diagram. (a) The areas showing greater than or equal
to 80% of color name used by 100 subjects of four regions. (b) The areas of difference region used by greater than or
equal to 80% of 25 subjects in each region. The color lines indicated areas of each color name, and filled symbols indicated

centroid of the color name.

7.5B 7/6, 10B 8/4, etc. The color name "Blue" consist of
7.5B 2/6, 7.5B 4/8, 10 3/8 etc.

It cleared that, Thai subjects perceived “Blue” and
“Fa” as a different color. Unlike the study of B&K and
American English®, it seems like that Thai basic color
names may have more than 11 colors. Similar to Japanese
color name, “Mizu” (Water color) found to be a candidate
for a 12" of Japanese basic color term, used by 98% of
subjects.?

Considering for other non-BTCs, besides “Fa”, there
were more two interesting color names; “Khi-ma” (Horse
feces / Dark yellowish-green), and “Lueat-mu” (Pig’s blood
/ Crimson) which found as high number of subjects’ usage,
they were used by 77 and 72 subjects respectively.
However, when considering the number of subjects’ usage
with >80%, only "Fa" having a very high number of
subjects, used by 100 subjects, and is clearly separated from
the blue. There for, "Fa" might be a new candidate for the
12% basic color name of Thailand.
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1. Introduction

The  simultaneous  phenomenon  was
considered to indicate the effect of chromatic
adaptation, and researchers have studied the
subject from time to time. It is said that when a
gray patch is surrounded by a large colored field,
the gray patch appears tinged, normally a
complementary color of the surrounding field.
When the pattern is made of paper, the effect is
only slight, and it is rather hard to perceive color
on the gray patch. There is an interesting quote in
a text book": “If a piece of tissue paper is then
placed over these papers to obscure contours as
well as to reduce saturation and evidence of
texture, an induced color may appear in the gray
patch.” This quote states that tissue paper on the
simultaneous color contrast pattern enhances the
phenomenon. In the Heian era of Japan
(approximately 1000AD), ladies in the court
enjoyed Kasane color (layers of colors). On top of
a kimono of vivid color, ladies wore a white cloth
made of raw silk, which transmits light, and
enjoyed the color of the layers, Kasane. If a lady
wore a kimono of deep-red color dyed by
safflower, the Kasane color was light pink, called
Sakura (cherry) Kasane.” The above quotation
provides the reason for the enhancement of the
simultaneous color contrast phenomenon in the
phrase, “to obscure contours”. Ikeda proposed a
concept of the recognized visual space of
illumination RVSI, which asserts that the
chromatic adaptation takes place to illumination
that fills a space and not to color of the object that
a person looks at.¥ The appearance of an object
has three attributes: edges and lines to make a
pattern; the color of the surface; and brightness. If
the evidence of texture is reduced by the tissue,
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the color and brightness remain, which represent
light to an observer. According to the concept of
RVSI, the observer will adapt to the light, and
chromatic adaptation efficiently occurs to
perceive vivid color on the gray patch. We thought
it worthwhile to quantitatively investigate the
relation of the surrounding color and the induced
color. We use the elementary color naming
method, which gives us the color appearance both
directly and quantitatively.

2. Experiment

The stimulus pattern is composed of a gray
test patch of size 30 x 30 mm? pasted at the center
of a large colored paper. Nine colors were printed
on papers of which L* and CIE chromaticity
coordinates u’v’, and these are shown in Table 1
and in Fig. 1a by open circles. The colors are red
(1), reddish yellow (2), yellow (3), yellowish
green (4), green (5), greenish blue (6), blue (7),
reddish blue (8), and bluish red (9). The colors are
arbitrarily numbered 1 through 9. A white
surround was also prepared, which is shown by an
open square in Fig. la.

Table 1 Color specifications of surrounding
and test stimulus.

# Color L* u' v
1 R 41 0432 0.518
2 vyR 58 0.308 0.540
3 Y 86 0213 0.559
4 vG 62 0.165 0.554
S G 45 0.086 0.544
6 gB 52 0.118 0.360
7 B 20 0.184 0.276
8 B 29 0.280 0.352
9 bR 43 0.387 0.423
10 White 92 0.196 0.458
Test 56 0.194 0.459
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These color papers were pasted on white
paper of size 30 x 30 cm?. The surrounding color
had a square shape of size 130 mm on one side.

0 01 02 03 04 05 06 07

u'

throughout the experiment. A subject looked at a
stimulus pattern covered by the tissue and judged
the color of the test stimulus by the elementary

0.5

049

048

047

046

045

0.44

0.17 0.18 0.19 02 021 022 023

u'

Figure 1. a, Colors employed for the surrounding (o) and for test patch (o). Black dots
show the color of tissued surround. b, Colors of tissued surround in enlarged scale.

The outside width of the surround that surrounds
test stimulus was 50 mm. Commercially available
tissue paper was used with a haze value of 87%.
The paper was held on a frame with a window of
size 18 x18 cm® The chromatic points of the
surround with tissue paper are shown in the u’v’
diagram by black dots in Fig. 1a. All the colors are
very close to white, and the enlarged graph is
shown in Fig. 1b.

A stimulus was placed on a table in the
experimental booth, which was illuminated by
fluorescent lamps of the daylight type. The
horizontal illuminance on the table was 1,000 Ix

color naming, namely, the amounts of

chromaticness, whiteness, and blackness in
percentages, as well as the amounts of unique
hues, red, yellow, green, and blue, also in
percentage. He/she could hold the stimulus with
his/her hands if he/she wanted. The stimulus was
presented in a pseudo random order. When all 46
stimuli were observed, one session was over. Five
such sessions were conducted with each subject.
Five subjects participated in the
experiment: MI, CP, PC, JM, and SS. Except for
subject SS, all the subjects had experience in the
elementary color naming experiment. It was the

Figure 2. Color appearance of surround (O), and tissued surround (@) from the subject
CP (left) and SS (right).
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first time that subject SS had participated in this
kind of experiment.

3. Results and discussion

The color appearance results obtained by the
elementary color naming method are plotted on
polar diagrams used in the opponent color theory
as shown in Fig. 2; the results were taken from
subject CP on the left and subject SS on the right
for surrounding width of 50 mm. Open circles
indicate the color appearance of the surround
without tissue, and the filled circles indicate the
color with tissue. The stimulus numbers given in
Fig. 1 are shown at some points for subject CP.
The color with tissue is shown in brackets. From
the amounts of unique hues, the hue angle 0 is
obtained, as indicated for the stimulus number 2
of the surround for subject CP. The amount of
chromaticness gives the point along the radius at
the distance from the origin. Thus, the color
appearance is specified by the hue angle 6 and the
amount of chromaticness, which is 100% on the
circumference. Error bars at each point indicate
the standard deviation after 5 repetitions. The
standard deviation is not large with the
experienced subject CP, which indicates good
reproducibility of the results, but it is large with
the naive subject SS. The general character of the
two curves from subject SS agree with that of
subject CP, and we took the average of five
subjects for the pattern with a 50 mm width of
surround we plotted them in Fig. 3. Open circles
show the color appearance of the surround without
tissue, and the filled circles show the color
appearance of the surround with tissue. Error bars
indicate the standard deviation among 5 subjects.
When we plot the hue angle of the (surround with
tissue) Ots against the hue angle of the (surround
without tissue) 0s, we obtain the open circles
shown in Fig. 4. The left most point is from the
color #2 and the right most point is from #1. A
dotted line is the regression line, which is very
close to the solid line of 45°line. The apparent hue
with tissue did not change from the apparent hue
without tissue. However, there was a difference in
the amount of chromaticness, as seen in Fig. 3.
The amount of chromaticness with tissue was
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approximately 60% on average compared to that
without tissue. All the colors became pale. This
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Figure 3. Color appearance of the surround
(o) and that of the tissued surround (e).
Averaged results of 5 subjects.
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Figure 4. Apparent hue angle of the tissued
surround, Ots plotted for apparent hue angle
of the surround 6s.

demonstrates that in Heian Kasane people enjoyed
the change in saturation, as Yoshioka writes, “to
present light magenta of cherry blossom, a kimono
cloth is better to dye with safflower to make it a
slightly more vivid color than a real cherry and to
cover it with a silk made of raw silk” p58 of ?.
Regarding the color appearance of a test patch
in the simultaneous color contrast pattern with
tissue, we took the average of 5 subjects, and the
results are shown with filled circles in Fig. 5.
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We share the opinion of Graham and Brown, who
wrote 1n a text book “a tissue obscures contours

and reduces evidence of texture”."
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Figure 5. Color appearance of surround Chromatic adaptation to illumination investigated
(O) and of test patch (@). Average of 5 with adapting and adapted color. Color. Col Res
subiects. Appl. 571-579.

Standard deviations among the 5 subjects are
shown by short error bars. The open circles are
from the surround with tissue, same as the filled
circles in Fig. 3. The color appearance of the
central gray patch when covered with tissue, is
roughly opposite to that of the surround with
tissue in this polar diagram. The surround with
tissue of #1 appeared unique red, and the test patch
did not appear as the opponent color of red,
namely, unique green, but rather bluish green as
shown clearly in the two-room experiment® and in
the afterimage experiment.” The concept of RVSI
asserts that the visual system chromatically adapts
to the illumination, not to the light coming from
the object to explain the difference. Thus, the
agreement of the present results and those of two-
rooms experiment indicates that the color
appearance of the test patch exhibited in the tissue
experiment implies that it is because of the
adaptation to the illumination induced by the
surrounding color with tissue. Any object pattern
is composed of edges or lines and colors filling the
regions in the pattern. With a tissue of haze value
of 87%, the lines in the simultaneous color
contrast pattern are completely blurred out, and
only the colors remain. The subject sees the light
of the color and will adapt to the light, and a vivid
color will be perceived for the central gray patch.
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1. Introduction

The simultaneous color contrast is a common
subject in the study of color vision as it provides
researchers with data from which they can
speculate the visual mechanism to see color. In the
study, however, people used different devices to
present the stimulus pattern. The most common
and traditional pattern was presented on a paper as
demonstrated on text books, which we call object
color mode experiment. In other time the
Maxwellian view system was employed by
Takahashi and Ejima, an optical projection system
by Valberg. Recently many researchers use
display unit, with which people can manipulate
stimulus pattern easily with various experimental
conditions. It is possible that different devices
give different data to draw different conclusions
about the simultaneous color contrast.

2. Experiment

A typical pattern for the simultaneous color
contrast experiment is a large colored field with a
small gray patch placed at the center. In the
present experiment the central gray patch was an

Two room technique

. o ) :’:‘

- 2~

% (s

g

(a) (b)

Display 1,2 ®m

achromatic paper of Munsell Value N6. A similar
visual field was prepared with five difference
devices; object stimulus made of a paper as
mentioned above, object stimulus with a tissue, a
display (Fig 1b), a projected pattern (Fig 1d), and
two rooms technique (Fig 1a). Four colors, red,
yellow, green, and blue were employed for the
surround and they were presented as a large size
shown on Tablel and chromaticities on Table 2.
The color specifications of the CIE x and y of the
object stimulus became the target for other
devices, and we reproduced the similar colors for
other four devices as for the object stimulus as
shown in Table 2. The luminance of surround was
also tried to be similar to that of the object, but we
could not make equal as seen in Table 2. In the
object with tissue the color appearance of stimulus
was judged with a commercially available tissue
paper placed on and over the stimulus. Both object
and tissued object were observed under
fluorescent lamps of the daylight type as shown in
Fig.1c. Figure la illustrates the two-rooms
technique. There was a small window W opened
on the separating wall between a subject room and
a test room, through which a subject could see a
white board T placed in the test room which was
illuminated by a fluorescent lamp of the daylight
type. The illuminance level in the test room was

Projector
Object (Normal viewing)
() (d)

Figure 1. Different devices. a, two-rooms technique; b, display; c, object; d, projector.
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Table 1 Size specifications of stimuli

Devices Position ‘XI‘:)" }iiingl')’t Dis‘t:fl‘::i“(gcm) Width (°) Height (°)

Object Surround 40 29 30 67 52

Test Patch 3 3 57 57

Display Surround 90 68 30 112 97

Test Patch 28 28 53 53

Projector Surround 77 56 78 53 40

Test patch 34 34 25 2.5

Two-rooms Window 4 4 179 1.3 1.3

Table 2 Chromaticity specifications of surrounds of stimuli
Paper Display Projector Two-rooms
L(cd/m?) X y  L(cd/m?) X y  L(cd/m?) X v L(cd/m?) x y

R 391 0.587 0.341 38.8 0.582  0.322 90.6 0.567 0.366 23 0.584 0.335
Y 218 042 0537 204 0.437 0.5 541 0412  0.524 43.6 0.442 0.504
G 506 0.235 0.52 55 0.245  0.501 155 0.283  0.503 333 0.234 0.515
B 136 0.191 0.157 16.5 0.211  0.205 551 0.204 0.16 16 0.22  0.201

adjusted so that the appearance at W was the
object color mode and the horizontal plane
illuminance was 30 Ix just in front of T. The
subject room was illuminated by LED lamps and
when it was red, for example, a stimulus pattern
of the simultaneous color contrast of red surround
was produced on the retina.

The color appearance was judged by the
elementary color naming method. That is to
estimate the amounts of chromaticness, whiteness,
and blackness in percentage, and the apparent hue
by amounts of two or one unique hues also in
percentage. When a
presented a subject adapted to the field for about
one minute and judged the color appearance of the

stimulus pattern was

central patch, and then the surround. Four colors
were pseudo-randomly presented. The judgment
was done for the central test patch and for the
surround. For each stimulus condition the
judgement was repeated for five times on different

day or time. Five subjects, MI, CP, JM, PC, and
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NW participated in the experiment.

3. Results and discussion

Color appearance obtained by the elementary
color naming method can be shown by a polar
diagram normally used in the opponent colors
theory. Figure 3 shows the results of color
appearance of surround in the case of object mode
from three subjects, CP, MI, and NW. Unique red
and green appearance are taken along the
horizontal direction, red being positive and green
being negative and unique yellow and blue along
the vertical direction, the former being positive
and the latter being negative. The distance from
the origin along the radial direction gives the
amount of chromaticness, the circumference
giving 100% of the chromaticness. Apparent
hue is expressed by the angle from R-axis in the
counterclockwise direction and it is determined by
the ratio of amounts of unique hues. In each figure
four open circles are plotted corresponding to red,
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CP object

NW object

Figure 3. Color appearance of surrounds, red, yellow, green, and blue from three subjects, CP,

MI, and NW. O, individuals’
repetitions.

yellow, green, and blue surround. Each surround
appeared almost unique hue as shown by their
points almost on or near to the respective axis.
Thin short bars indicate the standard deviation
after five repetitions. Subjects CP and MI were
well experienced subjects for this kind of
psychophysical experiment while the subject NW
was a naive subject. SDs of NW are small
compared to CP, which implies that the
reproducibility of data is not worse with the naive
subject than the experienced subjects. Filled
circles give the average of the five subjects and
thick short bars SD of the five subjects.

The main point of
simultaneous color contrast experiment is the
color appearance of the central achromatic test
patch for different surrounding color. The results
are shown in Fig. 4 for four surrounding colors by
circles with red surround, triangles with yellow,
squares with green, and diamonds with blue
surround. Depending on devices employed the
amount of chromaticness differed and it increased
from the smallest percentage with the object
mode, then the display, the object with tissue, the
projector, and finally the largest amount of
chromaticness with the two-rooms technique. The

interest in the

chromaticness was zero with white surround and
points in Fig. 4 are connected by solid lines
starting with the origin in the order just mentioned
above. The order was different from this with
green and blue, where the chromaticness was
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data. Short bars indicate standard deviation after five
@, mean of 5 subjects. Short bars indicate SD of 5 subjects.

Figure 4. Averaged results of five subjects
of color appearance of the central test patch
for four different surrounding colors; O,
red surround; A, yellow surround, [],
green surround, <>, blue surround. Dotted
lines show representative hues of respective

curronindine color

slightly larger with display than the tissue.

The apparent hues did not change much
with different devices. The average of apparent
hue angle of different devices was calculated, and
it was drawn by a dotted line. All five points
mostly came close to the lines indicating no
apparent hue change with devices except the blue
surround. The amount of chromaticness was
averaged for different surrounding colors for five
subjects and plotted in Fig. 5. It monotonically
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increased.
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Devices

Figure 5. Amount of chromaticness with
devices.

Let us consider why the different amount of
chromaticness occurs. It is generally agreed that
the simultaneous color contrast phenomenon is a
result of chromatic adaptation to the surrounding
color. The effect is very large with the two-rooms
technique and it was asserted that the chromatic
adaptation takes place to the color of light that
illuminates the space. In the two rooms technique
a space is illuminated by a colored light and the
visual system adapts to the color, which is an
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essence of the concept of recognized visual space
of illumination RVSI proposed by Ikeda.
According to this concept the effect should be
very small in the object mode as the surrounding
color of the paper belongs to the paper and is
difficult to transform to the illumination color on
the surface of the paper. The display is self-
luminous, and the subjects can recognize the color
as the illumination. Same as in the projector,
which causes the subjects strongly to adapt to the
color. A tissue makes the surface perception of
paper indistinct and color is transformed to
illumination. Chromatic adaptation is not small,
and the color appearance of the test patch becomes
more vivid.
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1. Introduction

The well-known 11 basic colors were
introduced by Berlin and Kay in 1969. Many
countries were studied the color names their
normally use.” The world color survey WCS is
organization to correct the color name and
compare to the 11 basic colors. In Japan Kuriki
et al. (2017) found the candidate for Japanese
color term to be added into the 11 basic colors
which is “Mizu” (Water color).? In Thailand many
color terms are used in the daily life and it depends
on region of living, age, occupation, experience,
gender etc. The aim of this research was to
investigate the color names that used beside the 11
basic colors in Thailand.

Color Research Center, RMUTT, Thailand
Color Research Center, RMUTT, Thailand
Faculty of Mass Communication Technology, RMUTT,

(D65) 18W/TS8/EX-D were attached the ceiling to
give the averaged illuminance 2644 Ix by
measuring at four positions on the table by
illuminance spectrophotometer CL-500A Konica
Minolta. The inside wall was pasted by white wall
paper of about N9 (L* = 94) and of chromaticities
x = 0.306, y = 0.321. The table was covered by a
gray cardboard of x = 0.330, y = 0.340 and L* =
51.

150 em.

20 cm.I

l 90 em.

60 cm.

" m_I | 7

Figure 1 The experimental booth

Figure 2 The 330 color chips from Munsell Book.

2. Experiment
Apparatus

Figure 1 shows the experimental booth which
is 150 cm wide, 60 cm deep, 180 cm high. Six
lamps of 40-W Toshiba Fluorescent Daylight
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Stimuli

The 330 color chips were selected from the
Munsell Book of Color glossy ed., X-Rite, Inc.
(see in Fig. 2). Those color chips were 15 hues
(2.5,5,7.5,10in R, YR, Y, GY, G, BG, B, PB, P,
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RP) and 10 values (1.5, 2, 3,4,5,6,7,8,9,9.5)
and chroma varied from 2-16 depending on hue.
Each chip was mounted on a cardboard of size 7x7
cm? covered with gray matte paper approximating
NS5 in the Munsell value as shown in Fig. 3.

7 cm.

mn )

|

Figure 3 A sample of color chip.

Procedure

The experiment was carried out in a dark
room as shown in the Fig. 4. The experimenter
showed the color chip one by one to a subject and
he/she named the color chip with a single term or
monolexemic. The compound color terms such as
Keaw-Aom-Namgean (greenish-blue) or
modified words by adding the adjective in the
front or behind color name as Mung-on (light
purple) were not allowed in the experiment.

Sixty subjects (30 females and 30 males)
from Rajamangala University of Technology
Thanyaburi participated in the experiment. All the
subjects had the normal color vision as tested by
Panel D15.

3. Results and discussion
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Figure 5 The frequency respond of each color term.

There were many responses beside the basic
colors responded by the subjects. Figure 5 shows
the frequency of color names and other names
were at 2,805 responses or 14.18%. The highest
frequency was show at green color term with
5,325 responses or 27% and second was purple
color term with 2,746 responses or 13.86%
respectively. The total responses were 19,800
responses.

There were 25 color names beside 11 basic

Figure 4. Showing the atmosphere while obtaining the color name.

However, the color name of the type of any objects
that could generate color name were allowed to
use. Subjects task were to name free color name
and after that they asked to use only 11 basic
colors. 11 basic colors from Berlin and Kay are
red, green, blue, yellow, orange, pink, purple,
brown, black, white, and gray. It was only one
session for each subject, and it took about 1 hour
to complete the entire experiment.
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with color names, such as Fha (sky blue/light
blue) with 1,663 responses, Khee ma (horse
feces/olive green) 159 responses, Nue (skin tone)
with 117 responses, Mint with 99 responses,
Cream (paleyellow), and Lued moo (pig
blood/deep red) for example. As shown in fig.6
But the most frequent response was “Fha” in Thai
or “Sky” which showed 1,663 responses or
59.28%. We concluded that the color name “Fha”
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Figure 6 Showing the 25 color terms from other names beside 11 basic colors.
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Figure 7 Upper, area of color names at 80% of responses and lower, area of color names at 60%.

should be included in Thai basic color in addition
to the eleven basic colors proposed by Berlin and
Kay. Figure 7 shows the area at 80% and 60% of
responses. Upper picture showed area of red,
orange, yellow, brown, green, blue, purple, white,
gray and black also including Fha (sky color).
Lower picture was similar color area which
showed in the upper picture, but the lower
percentage of responses increased the area of each
color. The confused area between Fha and blue
is shown by 10 colors and we need more
experiment to investigate the threshold of those
color names. We found no difference in responses
between female and male.
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1. Introduction

People get cataract soon or later when they
become older. Crystalline lenses get frosted and cause
to scatter incoming light in the eyes. Ikeda and Obamal)
used cataract experiencing goggles to simulate cataract
eyes and showed colors of objects desaturate. They
reasoned the desaturation to white light coming from
environment that scatters over the retina in the eyes
because of frosted lenses. The desaturation brings
problems to elderlies, reduction of readability of
sentences, deterioration of color discriminability, and
others. One method to reduce these problems is to
reduce environment light by reducing illuminance in
the space. However, this idea is untenable because it
causes people to feel inconvenience as they cannot see
objects clearly at the low illuminance. We propose here
adoption of a spot lighting, where light illuminates only
objects that people are looking at. Environment light is
reduced by this
performance is expected to remain as normal eyes.

extremely system and visual

In this paper, the 100 hue test was employed to
test the visual performance and the test was carried out
under two lighting systems, a spot lighting and a
normal fluorescent lamp lighting.

2. Experiment
Apparatus

Two lighting systems were set up side by side
with a separating wall as schematically illustrated in
Fig. 1. The right is a normal lighting with 8 fluorescent
lamps of daylight type of 18W. They were put at the
ceiling at the height 120 cm above an observing table.
No covers were attached to the lamps and light radiates
to all the directions before it reaches the table

providing an abundant environment light. The
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illuminance was adjusted by number of lit lamps and
black masks put on the lamps. The left is a spot lighting
with 3 LED lamps of 5W and color temperature 6500K.
They were installed in a hood so that it illuminates only
a limited area of 50 cm wide and 50 cm high. The
vertical plane illuminance at the subject’s eyes were
540 Ix in the fluorescent lamp and 10 Ix in the spot
lighting. The illuminance on the table was about 1000
Ix in both cases and the color temperature was 6100 K
in both cases. There was slight difference between the
two systems for the color temperature and the
illuminance. The surface of the observing table was
covered by a black cloth to make glare from the table
surface zero.

200¢n

Fig. 1 Experimental booth installed with two lighting
systems: left, spot lighting; right, fluorescent lighting.

Cataract experiencing goggles

Obama et al. developed cataract experiencing
goggles to simulate cataract eyes3). The goggles are
composed of two filters, a color filter and a haze filter.
Those filters were determined based on the color
appearance impression and other visual impression to
the outside scene of 24 patients right after the operation
to exchange their crystalline lens with IOL. All the
patients started to feel some inconvenience in seeing
things in their daily life, such as unable to clearly
identify face of neighbors, misunderstanding of color
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of objects, and so on. The luminous transmittance was
58 % and the haze value of the haze filter was 24 «,
which is larger than the value 18%reported in the pastl),
probably because of additional scratches on the surface
after many uses.

100 hue test

Color discriminability was measured by 100 hue
test, which was composed of 85 different color chips
covering hue. They were numbered from 1 through 85
and grouped to four, 85-21 (red group), 22-42(green
group), 43-63 (blue group), and 64-84 (purple group),
and color chips of the groups were put in rods of 50 cm
long, respectively. Their wv chromaticity coordinates
are shown in Fig. 2. A filled circle indicates color chip
#85 and the next to this in the counterclockwise
direction is #1. Circles indicate chips in the first red rod,
triangles green rod, squares blue rod, and diamonds
purple rod. In the experiment color chips of a group
were randomly put on the observing table and a subject
returned the chips in the rod one by one in the order of
color appearance. No time limit was set for observation.
When all four rods were measured the subject moved
his/her position to another lighting system and repeated
the measurement similarly to the other lighting system.

fa__o—
0.52 A oo 0‘0\\0
Py

051 A Aa ﬁ%o‘p
05 f"n—i £ %_ﬂ
0.49 ..".A gé

g o«

-, 048 oo
0.4 n%‘i' o ﬁ
0.46 ? Va/o
5 <

04
0.15 017 019 0.21 0.23 025
u'

Fig. 2 Chromaticity coordinates wv’ of 85 color chips
in 100 hue test. A filled circle indicate color chip of
#85. Number increases in the counterclockwise
direction, #1 being next to #85.
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Error score was calculated according to the
method adopted in ophthalmic clinics for 100 hue test.
To obtain error score of a chip, difference of the number
of the chip to the number of chip placed at the next
position and difference to the number of chip placed
one before were obtained. Those difference were then
converted to positive value and the two values were
added to get the score for the chip. This method gave
error score 2 for no error as the two differences are 1
and 1, and the total error score becomes 170.

Subjects

Fifteen subjects who were under- and graduate
students except one staff participated in the experiment.
Four were experienced subjects for psychophysical
experiment. They were all normal in color vision as
tested by the 100 hue test and Ishihara test.

3.Results and discussion

Examples of results are shown in Fig. 3 from the
subject NW , who was an experienced subject. Figure 4
gives results from a naive subject KK.

5 5
NWFL 259] a4 NW SP 189 4

3

of
¥

2 3 405 5 a4 3 K&
_ NG

Fig. 3 Graphs to show examples of results of error
score from the subject NW. Left, fluorescent lighting.
Right, spot lighting.

5 5
KK FL (G) 233 4 KK SP (G) 214},

3
-4 -4
5 5

Fig. 4 Results from the subject KK.
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The left figure was from the fluorescent lighting
and the right from the spot lighting. Dotted circle of
radius 2 gives score of correct response and points
existing outside of the circle indicate error was made.
Under the fluorescent lighting both subjects made
many errors, total error score being 259 and 233. With
spot lighting errors were much less as seen on the right
figure. All points came close to the circle of radius 2
and the total error score was 189 and 214. Tendency that
error score was less with spot lighting was found in
every subject as summarized in Table 1.

Table 1 Error score of all the subjects for spot
lighting. and fluorescent lighting.

AS BK BT CP JC IM KK KP NN NP NW PC SP SS TM Mean SD

Spol 199 196 188 185 188 173 214 208 216 199 189 215 199 190 188 197 12

F'f“':l‘zws 208 196 197 199 183 233 230 256 204 233 255 213 203 203 215 22
Scer

Mean error score was 215 with fluorescent
lighting system and 197 with spot lighting system.
Figure 5 is a plot of averaged results of 15 subjects
under Fluorescent lighting ( filled circles) and
spotlighting (open circles). For almost of all the color
chips the spot lighting gave less error than the

fluorescent lighting.
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-~ AVG FL 215
e . -
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v ! ' %
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4 L 1 ) 1 " 4
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¥ 2‘.
v % I g
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{° 7:_ -e'o"‘?"’o;v ol by
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o
- o o e
- fog
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Fig. 5 Error score graph of average of 15 subjects,
filled circles from fluorescent lighting, open circles
from spot lighting.
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Figure 6 is an alternative plot of Fig. 5. For a color
chip without error, a value 0 was given by reducing 2
from error score given in Fig. 5. Along the abscissa the
color chip number is taken and along the ordinate the
real error score. Filled circles are for fluorescent
lighting and open circles for spot lighting. At most color
chips open circles locate under filled circles, implying
spotlighting system better for color discriminability
than the fluorescent lighting system.

| »WR‘\\ J\gfv\:\
s

14 7 1013 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70 73 76 79 82 85
Color chips

Error

Fig. 6 Real error score: O, spot lighting
e fluorescent lighting.
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Color exercise practice work to explore and thought with hand
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BEFFE 2 E CEICERME & R
Al HAFZE SN TE T2, BiE D% < 1L equal
hue, equal chroma, unequal lightness, high
lightness % /i~ 3 28 [1-4] | % & 1% £ I
complementary hue, equal hue, equal chroma,
equal lightness (ZZH) X [1], VO ERO—
IR —ERHABND, LSO RN DO/
FHZ7ZW L, IMRIEE LW ODRETH HiGH
DORLEIEL I 2N T 5 2 & TEEHFHTRIC
77 a—F L[5l £ LWERITRE O L S e A
T2 T <. b FOEREMEIZER R < R
L7ZBARFIZ b AL D, EEE. BROBAR LIS
MU, B T7—=FTHA 2T DL 72— /LR
B ST [6-8], LEFIICH HRD 6o
EOFFH 5N > TETW5H[9,10], L
LZ DR AKRRITERMICHE SN TWARN D
EMH, INHEHLNCT DI ETEREHEF O
WCEAT—T AV ORELREICERTE
HEEZLND, BRROEDD )T H R
T M EilLL,12]] Bk x 722 T ORARR

EHESRDEF—T7 L o TV 5[18,14], = T,

AR TP THRIC KB CTEBENZ N
LINDT ST a vRHIEH LI15], Dl
KREMATHZ E 2B E L,
ZOEHOMYIMALE LT, EELITINET
TINTF a UROESREGEOBELEEICS &
WTHHEL, 77 AF—ZCIEiLTzce A T
TAEBETHIETEORAHER ZFHAL -
[16,17], EARAIZIX, Histogram Intersection (HI)
IZ Lo TR L EgEOELEZ, BEE s 7 A
A= DEBIZHWAS Z & CHEHES 2 058 L
[18,19]. &7 7 A% —n 5 CIE L*C*h D4 @tk
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SR OGNS BIEI N, b
DFFPEZ 0 FEAM DD FBIAIIZ T3 D B
HHEEZT, ZDOTODHENIRHEF T TE L
LT, EFLIIHT Y ARAEET /L (Gaussian
Mixture Model: GMM) (2% H L7z, GMM &7
— X2 DT T A MOERG LY TRIET
50 FARY T FEO—DOTHD, BIC7:ED
T ERAEC L > TEBR, DEVTTAS5MD
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I (02) ZEME UT-eREERESCRT Z &
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F AR —0 &2 V=[16,17], HI 12 o0
DERIEEZ e 2 N7 T LAOHERIZ L » TEHES
% FETH 5L, HI 2L CIE L*C*h 22/ L*,
C*ab % 20 53E|, hab % 24 HE| L7 A 7T
LEHAW, EANTTLADOERITHEL L
[16,17], HI TXEEBEITWHIZERELIED 1
WESL< 72D, 1 - FEUE A IERE GEREE) &
L7 ZHODOHREE FAVT ward &2 K A=
JTAB— M EAT ST, 70k, 77 AZ—HIT
EHNZHEVBEE R O @ S OB (L& HEINT 2 8
INHIRTE LT,
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—#%iZ. GMM Tl BIC 72 & O s E S UEDE
D bEWEREAHEATS, L, BEHD
COBICA Y Ialb—iarLi-bl A EER
DEENNTEE BIC 23 B30 817 D185 < D
7 T ALZ—=THLAT (M1), —FH TREDHEIZ
I DA S A B ALTZ 72 8 ARFZE Tl BIC A
A LI U b 2 B3R H0E 1 O il SR 78 FE dhf & -
Broe A 7T ALER, BRBRDIITWEREK
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Range Category Similar Contrast
s, . <=33 Low Low High
33<LY, CX=66 Middle Middle -
66<LF, . High High Low
0 <=h.<30 1 2,3,11,12 7
30<=A,,<60 2 1,3,4,12
60<=h,,<90 3 1,2,4,5 9
90<=A.,<120 4 2,3,5,6 10
120<=A,<150 5 3,4,7,8 11
150<=A.,<180 6 4,5,7,8 12
180<=h.,<210 7 5,6,8,9 1
210<=h,,<240 8 6,7,9,10 2
240<=h,,<270 9 7,8,10,11 3
270<=h,,<300 10 8,9,11,12 4
300<=A,,£330 11 1,9,10, 12 5
330<=A.<360 12 1,2,10,11 6
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EEZLND, WIT, £330, Crab TiEZ%<
DT FTAE =N 1ow IZ5 A LTWT=Z &b,
FIREERH OB ERARRNLTWEE
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WwWiekEBzbohnd (F4),

1. THHERAEY | ERICEZI 2 R
L7727 VW CHtiE L TR TV AL
HIliZ equal hue, equal chroma, unequal lightness,
high lightness ® 4 > Th 5 [1-4], F7=, BT
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D [26]. EBARNIRNEEZEZ BNLD, 22005 5 16. 84 0. 298 21.9
LM TIXAMOBBAHEN S, Zhbik 6 47.04  0.0813 433
W N LR R AMICED SR E R L TV 7 88.35  0.0366 10. 1
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C G u nk ol
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Verification of "Aesthetic Measure" in Moon & Spencer's Color Harmony Theory by

Analysis of Large Scale Data on the Web
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1. [ZL®IC

ADE T 2 BE ORI DV T Oikim O RE S
IFEL, TRETIHEEZ L OBERTGRIIRE S
NTEED, FEERGROZLEIXIZEA ER
RESNT I ot ZOHERKE LT, tADhfH
DIMER, AR, Uk, AFE, BRER, FEmikeEZR L
Ik TEFEIETHDI L, NEWEBRE L L-
DHEBRBEEOM L INbomtEZLND.

—J7, EHEOA o Z =%y MIFOFHREIZLY
KB /e 7 — 2B EH SNTWAD. Fxld, RFE
ESED 22— NFHLDEOMAREDEEHHA
IR TE, DONEELEOE =F 1T 5
ZEMTED Y =7 A F(COLOURIovers[1])
BT D, METICRSER ALY b T =205
—E I L KRBT — X 2T 5 Z LI
L0, BEHMICET DT 217> T\ 5 (2]

AKFFEClX, Moon & Spencer D ¥iHFNGR
[Bllalls] CrEFg SN TR O Y MEZ KRS
Ly hF—% THifE L7=. Moon & Spencer /L~
VEREAVAT LE L EITHE - ZE - BB
CHRAFNEEIE & ANFRANBEIR A RE L, EUD &R
LT E D TR ZER L. x
I3F7 RGB ZEARTRINT ALy T —F%
v ENAREBARICESH LT D 2T, Moon &
Spencer DEFICIE-> TEELZHE L. b L,
ELEOERBNPZY THLHRD, BRI Ly
ME, BELIERINTZ Ly B I BHET
WCEENEWEITTH D, ZNERIETH7-2901Z,
FxlIERmESNTAvy hTF—=2 L, TUX LR
BTER LIy N T — X TEEDORKG %It
# L7
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2. BZER

BZER] &L, BEEREIT D7D 3 RIL TR
WBENTZOEDOERTH S, AZEMNTITAE & e fliE
WD, Z T TIEHAMT CTHW.S RGB 122[H
L~ U AZE AT 5.

2.1 RGB 425

RGB fazEfili, MEREA ORRHAZERTH
v, FENIAR, B FICxsT 5. 24bit TEE
KIHGE, TNETNOHIEITX 0~255 DETES
nNo., —WICHT—T 4 AT VA DORTE, T4
VA N CONERIUZH NGNS,

2.2 v BB ZER

~ URAZERL, BOZEMTH D EM -
B> THaAERT. AMITR - H5IR - -
TRk - Ak Bk B - 5B H - - REEHEAKR 10
Bl LAMRTEED. HEZOOHDL X, BE
XD S 2R, A - HEICL > TRE
OFFAN R B0, < BV ASIRIIEALTE
ZLTW5.

ITrELOBAR

““"l.""

TUELRARD 3 REORR
al o

5
4

, S
- ®asaas*®

ST,

1. RGB &2=[H 2. = BN BZER

3. Moon & Spencer MR IAFIH

Moon & Spencer |%, ZiLE TEMERIIZ LDGE
WS NT IR0 e O Z ¥ TE &L
L7=[3][4][5]. Moon & Spencer D a3 iiF1q T
%, AZEM Lo ArEIC L HFf, ELR X
LML A RS, BAOEEELFENT 5
BRABEEIN TS, LLITIZ Moon & Spencer
IR DR 5. ks, AR TIE
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HEAEHAZ O W T O ZR & Lo Tz,

3.1 B ZEM] _ EOARMLEZ K DTN
2 (A OFFIL, FEUEL 7 B AT xT D5

ER B ODOFRNIETIRE S, Ao =@y
THAFnfEEL & AFAMBERS ENENER SN T
W5, #1, X3 M4lHpHEEELDIEZHLDOE

Y

& 1. FF0 - AFFnfER & =mrEo MR
fHiE = BH & 2 PEE

B [ — O~1jnd. | 0~1jnd. | 0~1jn.d.
A | H—oBE | jnd~7 | jnd~05 | ljnd~3

#aF0 FHL T~12 0.5~1.5 3~5
AHEFH | FHoomEE | 12~28 1.5~2.5 5~7

ELp o 28~50 2.5~10 T~
BN B 10~

7
A4 & /

% o A
O | A

O
T

®ian

3. A FIGEE 4. WABE - O TR

3.2 Bl DA KT RN

Moon & Spencer |3, %% Birkhoff ™ 3£ 1L
SIFEHSOFORRFIZH D) LWV o B X FHITH
D&, AICBITL2EEM 20D X HITERL
7z.

BHES CBLVO X, ZhznX@)B LU
@) TEHRIND. EFREITEO =RBIEORBRE
ZELULDHEERIC L > TRESINL TV A.

0
M=3 (1)

C=(BH)+(BHZ0b5E8HOH)
+{HEZDH > EHOH) (2)
+HHEZEDH SEHOH)

0 = (BHOHIS x EHOENFES)
+ (PRI DRI x B D 20 35 (3)
+(RE DRI x R D LR
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4. FEMTAE

Web EMBEFL7/NLy hT—X13 RGB &
ERITEINTWATD, < B AaZef]~Z
T5. K51T, &Ry hoflEzRT. RGB 22
M6~ Azl ~0EEN 72 28 0T 7
W, XYZ tAZEfE], xyY AZEf]~OZE A R
L, xyY @22l &~ vz oxtsR L <
R VEONEEZ R TZ. ~ A2 T
W TH D T2 OB X > T2 0E WX
Kbohdh, EEZHETLI XA THIRBEL
MWLz, WwIZ, 3 i Gl LT ERICE S X,
KLy NOEEZEHRT L. 22T, roH
FHIAIC L > TERIENERADOEEDOKRIETH
L1280, BRIV R EEFBNZ, RGB #ZFEh
—H RO TT X LDTER LTZ AL v b BB
T—HERIBHEL, REXRERTS. £, &
etk D\ 5 /Ly N TTIXERHMETT — & Z filiH
L, Web EOFHME EEORIELZMERT 5. @Rk
fli7— %1%, Love 2% 6 LL_E7)>D View 75 50 LA
roSvy FE L AFETIE, BEarEts
SNl N, EEEITETRIS & Leino Tz,

() E£E =1.02
Love #t =158

(a) £ =288
Love ¥t =2

[X| 5. COLOURlovers |ZH&fE &Lz XL k DOH

5. MR -EE

5.1 EREEHAR

5Ly hOEESHEK 6 1Z7-T. ik,
TR, REMTENEN, BT —%, &kl —
B, TR LT RIS D, T CERET —
AFEE L7=42 182,632 /XLy RS IER A G
Tt DS 706 DA HLY RNz 166, 173 /3L
kTSR E L, T2 a0y B EIBAE
L7z, ECERLEFME T @ii T — 2 1%
16,924 /XLy hThotz. T X LT —H L ik
LCHEET — % TIEEWEE IS O 98
b7 16 HTU EDOF =% Tk 2 N7 T L& /ER
L7c%, \FEAEHFRERIEN TS, —7,
BefaTs — % L@ T — % ORI EE S
K& =R, Web EOFHIE & EEOfEIC
BRI A BN 7= K7, X8, X9 IT5
FTLOIZ, 5By NISADZE LY R TY
EEOHB AT 2. 4 3Ly hOTF— X HZ
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4,826 /XL I, 3Ly hOF —Z T 3, 257
Ny b, 2683y NOT—HH0T 4,764 /N1
v N ThD. BENEIRDHITE, T —4 &
TUH AT —H TCEREOSAMICHIMEIRZZDHD
ni-.

Moon & Spencer NEF L7T-EE X, &R/ N1
v N CHERHICEVMED A 2R LTz 2y, EED
EFRIZTEOZHKMEITRDO NN, NEHEEZD
FAHRLy EBRLTLHEEWEREMEZRES LT
[Ro 2oz,

5.2 FFN & AFHFN

Moon & Spencer DEFIZLH L, EEN 0.5 X
D REWEEIIFET, AOMEOE AT RIS
HEINd., #NThoLy MEoEEE2FK 212
AT RER, BRSNSy BERIELTT U X AT
ERLL7=2 Ly hOEFRFFLIZL 00N, R
FAFND b ORI FEE iz, oL v
FCHIEIU & 9 bR Lo, F-EELICE
WL T ALy MZEBWTHTI L7z
Ly 88 UEE A TWDZ LD, ifn, R
MAPRET 2REOBRMEILHESORMDH 5 &
Hbihs.

ZIT, EERE VLY b E Web EOFEmHN
BV S Ly MR LRSS, EENEVSL
ML, R & FENR L THES (LA SETWD
BlfaniZ <, Web EOFHMRAEV L > M, &
FEALZ SETWAEANRZ N ERbo T,
5@ IFEENEH Ny FO—fITHY,
5() X Web EDOFHAE WLy hO—HFITH
%. Moon & Spencer A3 TN G I ME & 72 il 4,
DEEZFHET2IIFADTH D, Web ETH
Al Ch -T2 L 9 7 NE R < BE DT HME 7
Beflok LTI A ClideneEBxohnb.

X 6. 5t EEHK 7. 4t KEK
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# 2. 5Ly O E ARFEFIOEE

BT —Z (166,173) | 7 v Z L5 — X (166,173)
EE AL v M & VTR ] 5
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6. £&OH

AHFZETIL Web Licdh D KB 2T — 2 2 H
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%, FU X LT =2 XVERT —X2DOFRENE
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Fig.2 The tristimulus values of the colors under
the original LED.
500nm*W1.0 : Tc6443K, duv=0.0017

Fig.1 Effect of the 550nm peak width of the
LED spectra on the Ri and the JEi of the LED.
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Fig.3 The relationship between the ratio of
tristimulus values and the spectral distribution
curve of the colors under the digital processed
LED.
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Fig.4 Relationship between Ri and deviation of
the tristimulus values of the colors under the
digital processed LED (550nm peak width).

(a) 550nm*W1.0 : Tc6443K, duv=0.0017

(b) 550nm*W2.1 : Tc5836K, duv=0.0017
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Table 1. ffi [ L7260 RGB fifi & xy {03 RS

RGB Command Real RGB level

Color (0~255) (x.y)

White (67,67,67) (0.131,0.062)
Red (163,0,0) (0.298,0.302)

Green (0,90,0) (0.692,0.306)
Blue (0,0,255) (0.194,0.735)
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BELS 10.1(1.2) 9.5(1.3) 9.6(1.1) 10.1(1.2) 83(1.1) 1.077 0.369
FEiRE 10.9(1.1) 8.8(1.1) 10.5(1.0) 10.0(1.1) 8.0(1.0) 2.037 0.091
ZmE 43.8(14.3)° 40.1(12.6) 43.415.2) 40.0(13.1) 32.0012.4)° 4.820 0.001"
Eandiol 11.4(1.1) 11.9(1.0) 11.9(1.1) 10.4(1.3) 8.6(1.1) 2.410 0.051
HOP YA B 12.0(0.8) 11.0(0.8) 10.8(0.9) 11.3(1.0) 8.8(1.0) 2987 0.020
g5 12.1(1.0) 10.6(1.0) 12.3(1.0) 12.4(1.0) 10.0(0.9) 1.991 0.098
Y i o S 8.3(1.1) 6.6(1.0) 8.4(1.0) 59(1.2) 4.6(1.0) 3.476 0.009
HEE 37.9(17.7) 42.1(15.9) 34.7(13.4) 38.7(15.4) 34.5(14.6) 1.617 0.172
W OB 9.9(1.1) 11.1(1.1) 9.9(1.0) 10.0(0.9) 9.1(1.0) 0.818 0.515
wch s 8.5(1.0) 74(1.0) 7.6(1.0) 74(1.0) 5.6(0.9) 1.813 0.128
Bl 9.3(13) 11.5(1.3) 8.0(1.3) 10.1(1.4) 9.8(1.2) 1.530 0.195
HEE 10.3(1.2) 12.1(1.0 10.7(1.0) 11.1(1.2) 10.0(1.1) 0.882 0.475

The values in the second to fourth columns indicate the mean (standard deviation).

All variables were tested using a one-way analysis of variance (ANOVA) and post hoc Scheffé tests.
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Typical color of emotional facial expression affects judgment

for facial expression.
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Classification of fragrance by matched color
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1.Introduction

Plain cigarette packaging policy is a policy
which is promoted by the World Health
Organization (WHO) in order to reduce the
appealing of cigarette products. On the plain
cigarette packaging, brands logo, image or
trademarks are prohibited to display on the
package. The package must contain the health
warning images, text, labels and use the standard
background color for all brands as shown in
Figure 1. In Thailand, an attempts to apply the
plain cigarette packaging policy has been started
since 2016. But the standard color for plain
cigarette packaging is still an ongoing topic.
Previous research has shown that black could
enhance the dreadfulness of warning image on
plain cigarette packaging (Sirishotirat et al., 2017).
But from our survey, black cigarette packaging
also referred to the classic, minimalism and luxury
of products. Therefore, it is important to
investigate the appropriate color for the plain
cigarette packaging in Thailand. It has been
shown in the previous work that the top 4 rank of
the most unattractive color term for Thai
teenagers were “Khiao Kheema” (olive green),
“Nam Tan” (brown), “Muang” (purple) and “Tao”
(gray) (Rattanakasamsuk and Panya, 2018). In
this research, we specified the color value of these
unattractive color terms and applied them as the
background on plain cigarette package. The
effectiveness of these background colors were
compared in order to identify the appropriate
background color of plain cigarette packaging.
The results of this research will be the academic
data that can be used to promote and support the
plain cigarette packaging policy in Thailand.
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Figure 1. Plain Cigarette Packaging in
Australia (Praithong, 2016.)

2 Experiment |

The experiment | was aimed to specify the
color values of 4 unattractive color terms “Khiao
Kheema” (olive green), “Nam Tan” (brown),
“Muang” (purple) and “Tao” (gray).

2.1 Methodology

The subjects were 60 male and 60 female
students, aged between 15 to 25 years old. Each
gender was equally divided in to two groups as
smoker and non-smoker. All subjects were normal
color vision. The stimulus was a plain cigarette
package presented on an LED monitor surround
by a gray background. The background color of
cigarette package was adjustable by using a
keyboard and a mouse.

The subjects were asked to adjust the
background color of cigarette package in order to
find each unattractive brown, olive-green, gray,
purple color for plain cigarette package. Five
repetitions were required for each color. The
luminance and CIE1931 xy chromaticity of each
unattractive color were measured.

2.2 Resuits

The CIE 1931 xy chromaticities of each
unattractive color were plotted in Figure 2(a). The
average xy chromaticity of each unattractive color
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(a) Chromaticities of the Unattractive Color
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Figure 2. (a) Luminances and (b) xy
Chromaticities of the Unattractive Color

were 0.379, 0.468 (brown), 0.479, 0.412 (olive
green), 0.319, 0.343 (gray), and 0.272, 0.188
(purple).

Figure 2(b) shows the luminance of each
unattractive color plotted against their x
chromaticities. The luminance of more than 80%
of the unattractive color were in the range of 0-30
cd/m?. It can be implied that almost unattractive
colors were low brightness, dim, or dark. The
average luminance of the unattractive brown, olive
green, gray and purple were 22.3, 18.7, 24.4, and
21.8 cd/m? respectively.

The average luminance and xy chromaticities
of each unattractive color were converted to CIE
L*a*b* as shown in Table 1. These CIE L*a*b*
were used as the reference color values in the
next experiment.

Table. 1 CIEL*a*b* of the Background Color

Color L* a* b*
Brown 39.68 18.07 33.99
Olive green 36.48 -10.62 27.96
Gray 41.31 -0.60 0.05
Purple 39.22 37.60 -40.80
Black 10.87 0.55 0.93
White 92.12 1.12 -5.82
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3.Experiment Il

The experiment || was aimed to compare the
effectiveness of each unattractive color on plain
cigarette packaging.

3.1 Methodology

The subject’s category was same as in the
experiment |. 60 male and 60 female students (15
to 25 years old) were equally divided in to two
groups as smoker and non-smoker.

Six mockups of plain cigarette packaging will
be made in different background color (brown,
olive-green, gray, purple, black and white). The
color values of brown, olive green, gray and purple
were controlled to match with the reference color
value in Table 1.

In each trials, two mockups would be randomly
paired and presented to the subject. The subjects
were asked to select the mockup which was more
unattractive. All colors mockup must be paired,
totally 15 pairs. Two repetitions were required for
each pair. The selected mockup got 1 score for its
background color.

3.2 Resuits and Discussions

Figure 3 shows the score of unattractive
background color of the plain cigarette packaging.
The most unattractive color cigarette packaging
was purple with 874 scores (24.28%) followed by
brown with 770 scores (21.39%), and olive green
with 744 scores (20.67%). All achromatic
background color was less unattractive than the
above color. The scores of gray, black, and white
were 478 (13.28%), 405 (11.25%), and 329
(9.14%) respectively. Based on the results, purple
was possibly the most suitable background color
for plain cigarette packaging. However, we also
investigate whether the smoking behavior and
gender influenced on the color selection on not.
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Figure 4. Effect of Smoking Behavior on
Unattractive Color

Figure 4 shows the influence of smoking
behavior on the top 3 unattractive background
color of plain cigarette packaging. The result
shows the same tendency that for both smoker
and non-smoker, the most unattractive color was
purple follow by brown or olive green. Chi-square
test was conducted to investigate whether
smoking behavior was independent from
unattractive color selection or not. It was found
that there is no association between smoking
behavior and unattractive color (0.792, df=2,
p=0.6730).

Figure 5 shows the top 3 unattractive
background color of plain cigarette packaging
selected by male and female subjects. The most
unattractive color was purple follow by brown or
olive green. However, there is quite large
difference between male and female for purple.
The independency of gender on unattractive color
was statistically tested. The statistical results
exhibited that gender shows dependency on
unattractive color (9.753, df=2, p=0.0076). We
found that the
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Figure 5. Effect of Gender on Unattractive
Color

cause of significant difference was the difference
between male and female in purple selection
(p<0.05).

4. Conclusion

Based on our results, purple was the most
unattractive color for cigarette packaging design.
However, purple might not be the best color to use
as a background color of plain cigarette packaging
because there was an effect of gender on purple.
In contrast to brown and olive green which were
the second and third rank of score for unattractive
background color, there was no significant effect
of gender and smoking behavior on brown and
olive green. We recommended that brown and
olive green were more suitable background color
for plain cigarette packaging.
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1. Introduction

Some of natural colorants can be used as an
extracted bio-dye indicator for temperature which is
in intelligent packaging functions. Since its charac-
teristic of color changed when exposed to different
temperatures and light [1], there are various natural
colorants such as curcumin from turmeric (curcu-
minoid), lycopene from tomatoes (carotenoid) and
anthocyanin from blue flowers [2], vegetables and
fruits (flavonoid), etc. [3].

Betalain is the major pigments presenting
abundantly in some of red or purple fruits such as
beet root and dragon fruit. Red dragon fruit (H.
Costaricensis) which is chemically defined as the
derivatives of betalamic acids. As Betalains impart a
desirable red color to food and have numerous ap-
plications in food, it also has received an increased
attention due to their antiviral and antimicrobial ac-
tivities. The stability of betalains are strongly influ-
enced by sugar, light, oxygen, water activity and pH
[4] as well as temperature [5-6].

This study investigated in the use of betacyanin
that extracted from red dragon (RD) peel. Betacya-
nin which is temperature sensitive was prepared to
a thin film for monitoring the serving time of the
semi-cooked foods by color changes. This type of
indicator could be called as a ready-to-serve indi-
cator or RSi which is a subset of the intelligent
packaging technology. This RSi label will be a novel
covert technology that is an effective and conven-
ient visual tool for intelligent packaging technology
in a category of printing and packaging technology.
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2. Experimental
2.1 Materials and chemicals

Red pitaya (H. Costaricensis) or red dragon
(RD) is agriculture product from Chantaburi prov-
ince which was purchased from Talaad Thai (the
largest wholesale market in ASEAN for the trade of
agricultural goods, Prathumthani province, Thai-
land), transported to the laboratory within 2 h and
kept under 4 °C until used. Fresh RD was clearness
and redness skin, and an average weight of 228.93
+33.27 g per each.

Ethanol (C,HsO) was used as a high polar sol-
vent for RD dye extraction. Methylcellulose (MC),
Methocel®, Dow Chemical, USA) and distilled water
(DW) were used as an encapsulated polymer or a
film former and water-based solvent, respectively.
All reagents were used without any purification.

2.2 Betacyanin dye extraction from red dragon
peel

Betacyanin dye is plant colorant which could be
easily soluble in strong polar solution. In this case,
betacyanin dye was extracted from the RD peel
following the method of Khankaew (2018). Briefly,
RD peel was cleaned, cut and extracted by solvent
soaking method under the lab conditions. [4].

2.3 Preparation of betacyanin dye-based
ready-to-serve indicator (RSi) label

RSi label was prepared by following [7] with ad-
aptation. The high concentration of extracted beta-
cyanin dye was investigated in the concentration
using Beer-Lambert’s law as following:

A =¢lc
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where ¢ is a molar absorptivity (I mol” cm'1), lisacell
path length (cm), and c is concentration of the solu-
tion (mol 1) [8].

The dye solution which centration of 0.86 wt.%
was mixed with 5 wt.% MC using ratios of 1:2.5 and
1:5.0 parts, it was then immediately stirred for 15
min. After that, 10 g of the mixer were fabricated to
a thin film by casting method, using a petri dish (20
x 100 mm), and then dried under lab condition (60
%RH, 25 °C) for 24 h. The dried film was gradually
peeled and cut into a small square label with aver-
age size of 15 x 15 mm, and kept under vacuum
packaging with high barrier material until used.

2.3 Effect of temperature and curing time on
color transition of RSi

To determine the effect of energy and curing
time of the microwave to the color transition of the
RSi label by testing under different energy which
are 120, 150 and 180 °C and the color transition of
the RSi that different curing times was recorded in
L*a*b* mode.

The L*, a*, b* chroma system, which uses the
corresponding values of total color differences (del
or AE) as dynamic parameters, was used to ana-
lyze the dynamic change in the bio-colorimetric so-
lution. The total color difference is expressed as
follows:

Del E = [(AL*)" + (a2%)° + (ab*)]"

where AL* is the brightness difference between ini-
tiation and each time interval, del a* is the red-
ness-greenness difference between initiation and
each time interval, and del b* is the yellow-
ness—blueness difference between initiation and
each time interval.

From the latter, the del E value reveals the color
transition of RP which is affected by temperatures.
Hence, the linear relationship between color transi-
tion and temperature can be calculated for the reac-
tion initial rate (ki) and activated energy (Ea) used
Arrhenius’s equation [9] as followed:

In k = In Ae®RT
2.4 Characterization

A scanning electron microscope (SEM,
JSM-5600 LV, JEOL, Japan) was used to investi-
gate the surface morphology of the RSi label.
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3. Results and Discussions
3.1 RSi label

RSi labels which ratios of the betacyanin dye
were 2.5 and 5.0 revealed an average thickness of
0.0220 £0.0207 mm 0.02627 +0.0165 mm, respec-
tively. The labels also appeared in pink color and
light pink for 2.5 and 5.0 parts which the L*, a*, b* of
75.29, 10.61, -0.37 and 77.79, 6.13, -0.69. The
photographs of RSi shown in figure 3.1.

Fig 3.1 Photographs of RSi, ratios of 2.5 parts (left)
and 5.0 parts (right)

The SEM image of the RSi label appeared rough
surface which was caused by the micro-bubble that
moved to the surface of RSi label during drying
stage, the bubble size was <1.0 ym and dispersed
around the label, as shown in figure 3.2.

Fig 3.2 SEM image of RSi label

3.2 Color transition of RSi label contained be-
tacyanin dye

The change in color of the RSi was calculated
and reported in terms of total color difference of del
E (L*a*p*). The results found that the RSi which
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concentrations of extracted betacyanin dye of 2.5
and 5.0 parts were continuously increased depend-
ing on the temperatures and times. Distinctively, the
changes in del E kinetic (k) of 2.5 parts betacyanin
centration also portrayed higher values than 5.0
parts. This can be confirmed that the higher con-
centration of betacyanin dye affected the initial rate
(ki) of the RSi, from the ki, the Ea of this RSi lebels
were 63.6420 and 56.8985 kj mol™ for 2.5 and 5.0
parts, respectively The results showed in figure 3.3
and 3.4.

30
y =0.2817x +0.0209
25 | V= 3.7393x + 0.2303 R2=0.9862 -~
R2=0.982 *
o Y =0.9538x - 0.6486
, R2=0.9951
o
S Linear (120)
-~ —— Linear (180)
rrrrrrrrrrr Linear (150)
20 40 60 80 100

Curing time / min

Fig 3.3 Total color difference (Del E) of RSi with 2.5
parts of betacyanin dye

18

16 | y =0.1606x + 0.2109 _
R2=09703 -,
14
y = 1.6400x - 0.0435 o
~12 {1 R2=009889 o
5
® 10 4 , V=03707x-0.1742, -~
o R?=09059
w 8
—_ .
[0
o
S Linear (120)
——Linear (180)
Linear (150)
20 40 60 80 100

Curing time / min

Fig 3.4 Total color difference (Del E) of RSi with 5.0
parts of betacyanin dye

3.4 Possible application of RSi label

Both of RSi labels (i.e. betacyanin dye
(0.86 wt.% concentrations of 2.5 and 5.0 parts)
were also continuously changed in color by temper-
atures and times, the color could simulate by using
RGB mode (table 3.1). The original color of RSi re-
vealed pink and light-pink depending on the beta-
cyanin concentrations and they gradually transition
to orange-brown and brown-gray at maximum del

E. The highest del E of both 2.5 and 5.0 parts con-
centration of betacyanin dye were 24.51 and 14.56
at temperature of 120 °C.

Table 3.1 Simulated color of RSi under exposed to
the different temperature and time

Ratios of 0.86 wt. % betacyanin dye

Temp. (parts)
(°C) 25 5.0
original max. del E original max. del E
120 24.51 14.56
150 20.57 13.33
180 22.40 9.89
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4. Conclusion

Extracted RSi label contained betacyanin dye
which could change colors and shades from pink to
orange-brown causing betacyanin structure change
to betaxanthin indicaxanthin. The RSi label was also
sensitive to change in colors when exposed to high
temperatures (120 - 180 °C) which illustrated in the
Ea values. Also, this Ea can be applied to monitor
the serving time of the semi-cooked foods such as
pasta or steak that should be warmed under a mi-
crowave or oven by easily changing in color. This
characteristic of RSi label can be developed for
many applications such as diagnostic indicator in
intelligent packaging technology for the use of el-
derly consumers.
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1. Introduction

This research aimed to develop the Computer
Assisted Instruction, CAI for vocabularies lesson for
the low vision children around grade 5-6 in
elementary school. The low vision children are many
kinds, i.e. narrow of visual field, too nearside etc.
When working with low vision children, it is
important to remember that they have the potential
to learn to use their vision in a more efficient way.
How teachers should do to help them reach their
maximum level of visual efficiency? Teachers and
other professionals working with these children
have to provide the necessary instruction and
environmental modifications to help students
maximize their visual ability, develop a positive self-
image and greater independence in the classroom
and the community. CAI is one tool to help to
improve the visual ability (Paul Macaruso & Alyson
Rodman, 2011; Seo, Y.-J., & Bryant, D.,2012).
Computer-assisted instruction for high school students
in learning English vocabulary can learn better and
positive attitudes toward a computer and the software
program (William W Ekane & Doris Maiken, 1997)..

2. Experiment

We designed the three set of vocabularies CAI
with combining with infographics based on the
controlled factors; high contrast and big size of
numbers. We selected 30 words to create the CAI as
shown in table 1. Fifteen students grade 5-6 persons
of low vision students participated to study CAL
Two days those students were studied with teacher
by text book and another by CAI. We checked the
color defective by wusing Ishihara-test. Those
observers showed normal color vision.
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Checking the score of students learning was done
by pre-test and post-test exam.

Table 1: The list of vocabulary 30 words.

No. | Words | No. Words No. | Words

1 Desk 11 Blackboard | 21 Bin

2 Chair 12 Calculator | 22 Clips

3 Book 13 Globe 23 Clock

4 Pencil 14 Ink 24 Glue

5 Pen 15 Map 25 Flag

6 Notebook | 16 Paintbrush | 26 Schoolbag

7 Ruler 17 Palette 27 Compass

8 Rubber | 18 Magnifying | 28 Computer
Glass

9 Paint 19 Duster 29 Stapler

10 Scissors | 20 Calendar 30 Beaker

'( BIN ) ’( CLIPS )

Figure 1. CAI of English vocabularies.

3. Results and discussion
The pre-test scores were 4 full 10 done by
using the text book. Table 2 showed the satisfaction
of students to CAI media. Table 3 showed the post-
test scores were higher than the pre-test (see as figure
2), 8 full 10.
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Table 2. The assessment of satisfaction to CAI.

Satisfaction/Person 1 2 3 4 5 6 7 8 9 (10|11 (12| 13 | 14 | 15 | Mean| SD
i, .Knowledge .and Understanding of the Lesson before 2 1 2 1 2 2 2 1 2 2 2 2 2 1 2 173 0.46
using the Media
2. 'Kncwledge ?nd Understanding of the Lesson after 3 2 3 2 3 3 3 2 3 3 3 3 3 2 3 2.73 0.46
using the Media
3. The Picture can be Explained Easily 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3.00 | 0.00
4, ‘Knowledge ?nd Understanding of the Lesson before 4 2 2 2 4 2 2 2 4 2 2 2 2 2 4 2.53 0.92
using the Media
S. Easy of using Online Media 4 3 3 3 4 3 3 3 4 3 3 3 3 3 4 3.27 | 0.46
6. Easily Recognizable 4 3 4 3 4 4 4 3 4 4 4 4 4 3 4 3.73 | 0.46
7. Encourage more Learning 3 4 4 4 3 4 4 4 3 4 4 4 4 4 3 3.73 | 0.46
8. Overall Color Satisfaction in the Media 4 3 4 3 4 4 4 3 4 4 4 4 4 3 4 3.73 | 0.46
Student learning achievement with computer assist Table 3. The Pre-Test and Post-Test
lessons statistic significant at .05. The CAI that have Person | Pre-test (40)| Post-test (40)
high contrast and a big size of numbers could help to 1 25 34
improve maximize visual ability of low vision in 2 26 35
english vocabulary learning. The analysis was 3 = L
. . 4 25 37
followed the score transferring; 1-1.5 very fair, 1.6- B >% 36
2.5 fair, 2.6-3.5 Normal, 3.6-4.5 good and 4.6-5 very e 23 35
good. Students showed good satisfy 3.6-4.5 scores at 7 25 35
easily to recognized, encourage learning and overall 8 27 38
media in used color. 9 27 37
10 26 38
11 24 37
References 12 25 36
1) Paul Macaruso & Alyson Rodman: Efficacy of 13 25 35
Computer-Assisted Instruction for the Development L 25 35
of Early Literacy Skills in Young Children, Reading L 2 35
Psychology (2011), pp.172-196. fotal 1L st
- AVG 25.20 36.07
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1. Introduction

Natural colorants used as colorimetric
bio-indicator is interesting due to the perceived
lower risk to the consumer. However, there are few
published data in the scientific literature, related to
bio-indicator which was used as colorants for
pH-dye indicator applications [1].

Intelligent packaging can be defined as
packaging materials which could be capable of car-
rying addition intelligent functions to facilitate con-
sumer decision making, enhance safety, provide
information, and warn about problems related to the
quality of the food packed products. For example, it
included food-spoilage indicator, biosensors, ripe-
ness indicators, and time-temperature indicators, as
well as radio frequency identification. Recently, re-
searchers have studied and developed the intelli-
gent packaging for monitoring the target metabolites
by either direct or indirect systems and developed
for food products in different goals of usage. For
instance, it can be used to demonstrate ripeness of
valuable and fruits or edible in fermented food
packages by using commercial pH-dye colorants
which their colors can be different under different
conditions of biological product such as in the re-
search result of Hong and Park (2000) which used
Methyl Red (MR) and Bromocresol Purple (BP) as a
color indicator to identify the level of acidity in
Kim-Chi packaging by analyzing in acidity and total
color difference of the indicator [2], and the result of
Atchareeya et al. (2010) using colorant from Bro-
mothymol Blue (BB) and Methyl Red (MR) as a pH
label indicator for monitoring food spoilage
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(Thong-Yord, the main ingredients were carbohy-
drate and sugar) reacting with carbon dioxide (COz2)
volume that produced from metabolite process of
food spoilage [3]. However, the use of commercial
pH-dye in the food spoilage indicator which should
be packed inside the food package is still unper-
ceivable from customers.

Nowadays, there are many kinds of natu-
ral colorants that can be used as a natural dye in-
dicator of pH in intelligent packaging systems be-
cause of its characteristics of the change in color
when exposed to different pHs. The natural color-
ants such as curcumin from turmeric (curcuminoid),
lycopene from tomatoes (carotenoid), and antho-
cyanin from blue flowers, vegetables and fruits (fla-
vonoid), etc. [4]. The onion is one of the most fa-
mous natural dye used for handicraft dyeing textile
and paper which the onion shell dye also consists
quercetin which is an important antioxidant [5].

Hence, this article presents the results of
the influence of the color of onions which was ex-
tracted from different three methods and its color
transition when affected acid and alkaline solutions,
while the possible application in intelligent packag-
ing technology as a naturally pH-dye for food spoil-
age indicator has also been demonstrated.

2. Experimental
2.1 Materials

Materials, the onion and red onion (Allium
cepa L.) used for testing with different extraction
methods, are purchased from Thai local market.
Then, they were transported to the laboratory within
60 min. Before the test, the onions were peeled the
colored shells out, cleaned with distilled water (DW)
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for several times and dried in the oven at 80°C for 1
h. After that, dried onion shells were (1) grounded
to powder using a blender, (2) sieved with 2 mm
diameter and (3) packed in a glass bottle and kept
in a refrigerator until used.

Ethanol (Sigma-Aldrich) and distilled
water were used as a solvent. Acetic acid (C2H40z2)
(Merck®) and sodium hydroxide (NaOH) (Ajax
Finechem) were used to adjust pH of onion dye
solutions. All chemical reagents were used without
any purification.

2.2 Onion dye extractions

Two types of onion shells (i.e. onion (bulb
onion), O and red onion, R) were extracted with
three different methods by following:

(1) Solvent extraction - 1.0 g of onion shell
powder was poured in the glass bottle followed by
50% wt. ethanol solution. The sample was continu-
ously stirred for 15 min and kept under lab condi-
tions for 24 h.

(2) Sonication extraction — 1.0 g of onion
shell powder and 50% wt. ethanol solution were
poured into the 250 ml Erlenmeyer flask. The sam-
ple was placed inside the ultrasonic bath with the
normal frequency for 1 h. After that, it was filtered
with Whatman® no. 1 paper following centrifuged
with 5,000 rpm for 3.0 min.

(3) Soxhlet extraction - 1.0 g of onion shell
powder was poured in the paper filtrate thimble and
placed into the extractor. 75 ml of 50% wt. ethanol
solution was poured into the 250 ml round bottom
flask used as a solvent pot and then heated for
evaporating the solvent to continuously bleach the
dye out. Continuing the process around 3-5 h or
until the dye solution was completely colorless.

2.3 Effects of pHs on color transition

To determine the effect of pH, adding onion dye
and DW with ratio of 1:10 in test tube to test by ti-
trating a 0.1 M C2H4O2 of each sample from 20
to ~100 ul (for 20 pl per times), and repeat again by
using 0.1M NaOH were applied. The samples were
mixed by vertex mixture for a few times.

Determination of changing bio-colorimetric
solution, the color changes of onion dye-solution in
different pH were determined by observation of the
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unaided eye, and measurements of a pH meter and
absorbance measurement were performed by using
the visible spectrophotometer at a visible lambda
range of 400-740 nm.

The L*, a*, b* chroma system, which uses the
corresponding value of total color difference (AE) as
dynamic parameters, was used to analyze the dy-
namic change in the bio-colorimetric solution. The
total color difference (TCD) is expressed as fol-
lowed:

AE = [(AL*)? + (Aa")? + (Ab*)?]"2

where AL* is the brightness difference between ini-
tiation and each time interval, Aa* is the red-
ness-greenness difference between initiation and
each time interval, and Ab* is the vyellow-
ness-blueness difference between initiation and
each time interval.

3. Results and Discussions
3.1 Effects of dye extraction methods

According to the research articles, bulb
onion and red onion could extract some of colorants
such as flavonoid and anthocyanin which are easily
dissolved in high polar solutions [6]. Bulb onion dye
(OD) and red onion dye (RD) were extracted with
different methods which are (1) solvent extraction
(50% wt. ethanol solution), (2) sonication extraction
and (3) Soxhlet extraction.

0.7

+-0OD-Solvent soaking
*— OD-Soxhlet
-a—0D-sonication
-o-RD-Solvent soaking
——RD-Soxhlet

——RD-sonication

Absorbance Unit / a.u.

360 460 560 660
Wavelength / nm
Fig 3.1 Absorbance of OD and RD which were ex-
tracted by different methods

The results revealed that all samples of
RD appeared higher absorbance than the samples
of OD. In the meantime, both RD and OD showed a




P1B-5 AABYF R

43% %#3% (2019%) JCSAJ Vol.43 No.3

peak that was a maximum lambda (Amax) of the ab-
sorbance of 410 nm. However, the results found
that onion dyes which were extracted from soni-
cation method was the highest of absorbance fol-
lowing solvent soaking and Soxhlet method, re-
spectively (figure 3.1).

3.2 Onion dye intensities

The highest peak of RD was extracted by
sonication method which the absorbance unit (a.u.)
of 0.598 while OD which was extracted by soni-
cation method revealed the highest peak of a.u. and
Amax Of 0.3673 and 410 nm, respectively. This re-
sults may be caused by different types of natural
dye containing in the onion shells which are antho-
cyanin (i.e. pink or blue color) for red onion and
flavonoid (i.e. yellow, orange or colorless color) for
bulb onion. (figure 3.2).
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Absorbance Unit at Amax
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These results confirmed the change of RD and OD
solutions by checking with pH meter which the re-
sults showed in figure 3.4.

45

40| —o—0D-0.1MHCI A
55| -0~ OD-0.1MNaOH g .
—e—RD-0.1 M HCI L .
_. 30 A
o --e—— RD-0.1 M NaOH s
= 25 A o -
—J O
w 20 e .
T p .
k<] 15 4 //,cr
10 | e
0.5
0.0 .
0 20 40 60 80 100

Amont of acid-alkaline solutions (ul)

Fig 3.3 Total color difference (del E) of the RD and
OD solutions when adjusted by acid and alkaline
solutions

Table 3.1 Simulated colors of the RD and OD solu-
tions affected by acid and alkaline solutions

Soxlhet Ultrasonic

Extraction Methods

Soaking

Fig 3.2 Absorbance of OD and RD extracted by
different methods

3.3 Color transition of extracted onion shell dyes

Normally, the naturally extracted dyes are
sensitive with alkaline media which could donate
and exchange hydrogen ion and hydronium ion to
the dye resulting in an appeared new color [7]. This
result showed the RD that contained anthocyanin
colorant appearing light-pink color in original state
(i.e. pH = 3.90), and unnoticeably changed in col-
ors, when it was adjusted by acid solution (0.1M
HCI), and continuously changed from original color
to pink, when the 0.1M NaOH was added into the
RD solution. Similarly, for OD solution, the color
was unappeased the color change when added by
acid and it was gradually changed under alkaline
media, respectively (figure 3.3 and table 3.1).
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Fig 3.4 Changes in pH of the RD and OD solutions
when adjusted by acid and alkaline solutions

3.4 Possible application of pH-indicator

RD and OD were not distinctly revealed in
a good color appearance because of low intensity
resulting in low total color difference or AE. Howev-




. PiB5 AABYSRH

43% %#3% (2019%) JCSAJ Vol.43 No.3

er, the RD can be applied as a food spoilage indi-
cator (FSI) which is used for monitoring the vapor of
alkaline such as amine vapor and some of organic
compound under the headspace of packed fish [8].

4. Conclusion

This naturally extracted colorimetric pH-dye
from onion shell bulb and red onion shells revealed
light orange and orange-pink colors. Based on the
results, the sonication method appeared the highest
color intensity in all samples followed by solvent
soaking and soxhlet methods, respectively. Both RD
and OD showed a maximum absorbance peak of
410 nm. Moreover, they could change to another
color when they were adjusted by acid and alkaline
solution.

The potential uses in terms of pH-indicator
such as the application for fish of a food spoilage
indicator is recommended.
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1. Introduction
Nowadays,
encouragement

there has been an increased
for the
disabled people. Braille writing system is one of

the ways the visual impairment disabled people

visual  impairment

use to communicate with normal people, thus this
research has an objective to study the influence
of the thickness of the Screen ink on the
perceptive capability of the visual impairment
disabled people. Moreover, this research also
aims to manufacture the screen system printing
media for them, by running a printing test on 4
different types of texture, ink-film thickness,
specification fabric number 36T and a glue layer
thickness of 10, 20 and 30 pm baked at
temperatures of 100, 120 and 140 °C and then
measured for thickness. We also checked the
quality of printed after heating by color
difference value.

2. Experiment

We selected 8 Thai letters, N, A, 4, ¥, &, U, U
and 8 to design the stimulus (shown in Fig. 1).
The screen printing was used to print the letter
stimulus with V shape of squeegee and the screen
fabric was nylon no. 36T. The embossing ink of
black color was used to print on the substrate.
Three different of thickness emulsion was 10, 20
and 30 pm to control the thickness of ink on the
substrate. After printing the ink needs to pass by
the heater with 3 differences of temperatures; 100,
120 and 140°c to make the ink embossing. The
printed was standard properties checked such as
rub resistance test and color difference AE*ab.
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Figure 1. Artwork of stimulus.

Procedure of touching recognition

Six defectives of elementary school gadel
participated for checking on the stimulus by
touching and answer the character of those
letters.

3. Results and discussion

400
]
£ 200
(%)
£
£ 100
£
0
100 °C 120 °C 140 eC
Temperature (°c)

Figure 2. Thickness of ink under different
temperatures of heating.

Figure 2 showed the thickness of ink
printed through the different of screen emulsion
at 10 (@), 20 (M) and 30 (A) microns. The
result showed that the thickness of ink was
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related to the thickness of screen emulsion and
temperature. At the 30 um of screen emulsion
gave the highest ink thickness in all heating
temperatures. However,
the thickness of ink at 120 and 140°c
showed almost same in ink thickness that means
the heating temperature at 120°c was almost the
limit of ink embossing reactive.
Figure 3 showed the result of rub resistance

400
£ 300
8 --ccWIIIIIIIR
£ 200 ! e ®-———--- o
£ o
x 100
£

0
100 °C 120 °C 140 °C
Temperature (°C)
Figure 3. Rub resistance test.
test at 1,000 times of scrub. The highest

thickness of ink showed decreasing of thickness
more than others. Table 1 showed the color
measurement of ink before and after heating. We
can see the color difference AE*ab and effect of
heating showed huge value of AE*ab at 10.87
under 140°C and thickness at 10um.

‘\‘\A

Times (sec.)

O R N W b U1 O N

100 C 120 eC

Temperature (C)

140 °C

Figure 4. Touching recognition results.

Figure 4 showed the results of touching
recognition by measuring the time of correcting
answer the letters. The result showed that the
highest thickness of stimulus given the quick
recognition of defective students.

@@a@/ BRAD B
@@;h@ %@s’h@a e&@shs

BOHD &%@& B0
B i@ BB Bad

T %ﬁm@\%&m
2he eThd BRI

Figure 5. The stimulus for testing touching
recognition.

Table 1. Measurement of color ink on substrate before and after heating.
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Ink 100°C 120°C 140°C No heat
Thickness| [ a* b* L* a* L* a* b* L* a* b*
10um (30.87 5.86 -22.74|31.35 555 -21.13|3237 523 -2471|27.86 6.08 -23.87
20um |28.18 5.75 2272|2945 565 -2195|30.81 509 -2259|2835 6.22 -2418
30um [29.28 5.73  -23.09| 2826 574 -23.63|31.19 520 -2342| 2841 6.26 -24.21
Table 2. Color difference AE*ab.
References
Temperature | 10ym | 20pm | 30ym 1) Pansuwan, S. (1995). Reading and writing of
100°¢ 510 118 1.14 Braille. Bangkok, 1-25.
120° - - 016 2) Kulsirisawad, C. (1999). Printing materials.
9.99 3.19 ) SukothaiThumatirat, Nothaburi, 2™ edition,
140 1087 | 567 | 603 443-507.
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1. Introduction

Nowadays, the beauty products are very popular
because people are taking good care of themselves in
order to always look good. Having been launched to
the market, various beauty products, both small and
large companies, are available for sale

The advertising can increase the opportunities to
make the product well-known. The important factor
that make the advertising attract the audience is the
photographs.

In order to produce the photographs for advertis-
ing, the products and models need to look good to
promote the product and grab the customer’s atten-
tion especially the beauty products. In addition to the
products, the model also plays an important role to
create the credibility for the product.

Generally, when photographing the models for
advertising, the model must have healthy skin in
order to show the effectiveness of the product.

In the shooting process, lighting is an important
part that affects a photo both color and quality.
The color of the photo reflects on healthy skin. This
research aimed to study the influence of colored fil-
ters to stimulate a healthy skin appearance for pho-
tography by using colored filters, as shown in
Figure 1, for photographing the dark skin model.

Warm Hint Cosmetic Siver
Rose

Rosey Hint Warm Accent Forever Amber Soft Amber

Hanover Forst Cosmetic Cosmetic Peach

Cosmetic Hilight Double Ivory ‘Warm Ivory Tan Tone

Department of Advertising and Public Relations Technology, RMUTT, Thailand
Color Research Center, RMUTT, Thailand

2. Method

For the shooting process, the direction of the
main light was set at the slightly front of the model
and the fill light was at the opposite of the main light
as shown in Figure 2. Then, 20 colored filters which
were in pink and brown tone were alternately used
when shooting the photos.

The model was in dark skin tone with the value
of CIELAB (44.07 a*16.68 b*19.26)

I WHITE BACKGROUND |

3. BACKGROUND LIGHT
FILTER

FILTER /‘
\ 2. FILL LIGHT
@ CAMERA

1. MAIN LIGHT

Figure 2 Plan Lighting

In the control room where the room illuminance kept
constant at 300 lux, the photographs, one by one,
were shown to 30 subjects through 27-inch EIZO
monitor at the distance of 40 cm. Then, the subjects
evaluated the photographs that display healthy skin
and answered the Semantic Different Scale 7.

Ivory Morrocean Forst Rouge Warm Hilight Sand

Rosey Accent Rosey Hilight

Figure 1 The 20 Color Filters
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Assessment of The Colored filers That Stimulate Healthy Skin
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Figure 3 Assessment of The Colored Filters that Stimulate Healthy Skin

Warm Hilight

Sand

Double Ivory Warm Ivory Tan Tone Rosey Accent Rosey Hilight

Figure 4 The Sample of Colored Filters Photographs

Warm Hint Cosmetic Siver Hanover Forst Cosmetic Cosmetic Peach
Rose Burgandy
|
Rosey Hint ‘Warm Accent Forever Amber Soft Amber Cosmetic Hilight
3. Result

For the evaluation result, the colored filters that
made the model’s skin healthy were Warm Hint color
filter with an average of 4.90, followed by Cosmetic
Silver Rose color filter with an average of 4.86, Han-
over color filter with an average of 4.60, and Cos-
metic Burgundy color filter with an average of 4.36
respectively

4. Conclusion

The study found that when photographing dark
skin model, the use of colored filters can help create
healthy skin. The pink tone filter got the highest av-
erage score. However, brown tone filter was assessed
to create an unhealthy skin.
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1. INTRODUCTION

Silver jewelry has been popular and beautifully
worn. It is an accessory that represents an economic and
social status. According to the beautiful design reflecting
the art of various periods and the fineness of the
production, silver jewelry become a relatively high price
product. The entrepreneur must concern about the
product presentation in order to respond to the needs and

motivation of the consumers.

The photographs are necessary for entrepreneurs
to create interesting jewelry. Jewelry photography helps
promote jewelry in terms of real shape and size. The
photograph represents the luxury feeling and stand out
of background products so that an audience who has
seen a jewelry advertising is interested and have a
feeling to own that piece of jewelry. Therefore, jewelry
photography mostly focuses on a close-up technique to
emphasize the details of the jewelry. Other compositions
are not considered. Also, the plain background color is
used when photographing the jewelry.

In order to create outstanding and interesting
photographs, the photographer focus on choosing the
appropriate background color because each background
color has an impact on different feeling. For example, red
represents luxury and charming. White represents gentle,
clean and pure. Black represents dark and sad. Each
feeling conveys the message and creates the feeling to
the photographs. Moreover, it can identify the quality
and the characteristic of the product which stimulate the

buying behavior of the customers.
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2. METHOD

This research aimed to study the background
color that affects the purchasing demand of the jewelry
advertising photography. Eight background colors which
were 3 additive colors: red, green, blue, 3 subtractive
colors: cyan, magenta, yellow, and popular colors which
were white and black. The researcher used the following

methods:
1. The researcher used 1 piece of silver earing.

2.The researcher set eight background colors which
were 3 additive colors: red, green, blue,3 subtractive
colors: cyan, magenta, yellow, and popular colors which

were white and black were shown in Table 1.

Table 1. CIE LAB Background Color

Colors L* a¥ b*
Red 33.85 55.41 22.49
Green 33.10 -26.13 8.75
Blue 23.46 11.98 -38.71
Yellow 83.42 -3.37 70.17
Cyan 52.80 -23.66 -9.66
Magenta 37.41 33.10 -19.86
Black 15.48 0.98 0.33
White 87.57 -0.57 0.96
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3. The researcher photographed the silver jewelry by
changing the background color. The lighting, the lens,
the aperture of the lens, the image size, the camera angle
and the composition for all images were controlled to be
the same were shown in Figure 1.

Figure 1. Example of the silver jewelry photo used in
the study

4. The photographs were shown to thirty subjects
who were working females to assess the feelings toward
the silver accessories photographs. By answering the
questionnaires, the subjects saw the photos on 21.5 inch
Apple computer. The color values of silver jewelry

through the computer screen were shown in Table 2.

Table 2. Color values of silver jewelry through

computer screen

Color Red Green Blue Cyan Magenta Yellow White Black

Y 24.67 19.23 3.08 74.13 15.97 187 186 0.38
X 0.60 0.24 0.20 0.23 0.34 0.38 0.31 0.20
y 0.33 0.37 0.17 0.30 0.21 0.42 0.33 0.42

Using the Semantic Differential Scale, the scale was
divided into 5 levels and used the following adjectives:

Expensive.........oooviiiiiiiiiiin oL Inexpensive
Real......o.ooooiiii Fake
Purchase ..........c.ccooevniniinie Do not purchase
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3. RESULTS

The result of the study of the background color that
affects the purchasing demand of the jewelry advertising
photography was as the following.

1. The result of the study of the background color
that affects the price of the jewelry was shown as
Chartl1.

Background color that affects the price of the jewelry

5.00 4.50

4.00
3.00
2.00
1.00
0.00

Cyan Magenta Yellow White  Black

score

o o

Rating

o

Red  Green  Blue

Chart 1. Shows result Background color that affects
the price of the jewelry

According to the chart, the background color that
affects the price of the jewelry the most was black,
followed by red. According to the color psychology, this
might be because black creates luxury, charming and
passionate feeling. It is the classic color that creates the
value to the product when the customer saw the

advertising.

2. The result of the study of the background color
that affects the reality of the jewelry was shown as
Chart 2.

Background color that affects reality cwftﬂ;jé welry

sop 75 473 453

4.00
3.00
2.00
1.00

Cyan Magenta Yellow White  Black

ng st

Rati

Red  Green Blue

Chart 2. Shows result Background color that affects
reality of the jewelry

According to the chart, the background color that
affects the reality of the jewelry the most was red, fol-
lowed by yellow and white. This might be because red
is bright and fresh and popular to create an accessory.
The audience got used to the sense of the reality of the
jewelry. Moreover, yellow and white are bright and
made the jewelry shiny like a real product.
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3. The result of the study of the background color
that affects the purchasing demand of the jewelry was
shown as Chart 3.

Background color that affects the purchasing demand of the jewelry

500 4.73

4.00 3.3

) &
g 300
2 200
d 1.00

0.00

Red  Green  Blue Cyan Magenta Yellow White Black

Chart 3. Shows result Background color that affects
the purchasing demand of the jewelry

According to the chart, the background color that
affects the purchasing demand of the jewelry the most
was red, followed by yellow. This might be because red
is bright and vivid and can create outstanding and
interesting jewelry. Yellow is lively that can enhance the
brightness of the jewelry so that the customer wanted to
buy the jewelry. For black color, it represented the
luxury and valuable feeling. However, it affected the
purchasing demand of the jewelry the latest. It might be
because black not only created the luxury feeling but
also created the mysterious and dull feeling which were
the negative feeling. Therefore, the customers did not
want to buy the product.
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4. CONCLUSIONS

The study found that the background color affecting
the real of the jewelry and the purchasing decision the
most was red, followed by yellow. It might be because
the red background creates the brightness of the jewelry,
make the product real and always used to present the
jewelry. Therefore, the customers get used to a product
and make a purchase. Yellow background makes the
jewelry shiny and makes the product real in accordance
with the jewelry characteristics. Black background
affects the price of the product but does not create the
purchasing decision. This might be because, in color
psychology, black represents charming and is the classic
color. However, when using as a background color,
black fabric absorbed light and made the photograph
without dimension. The jewelry is not bright and
standing out of the background. The overall product is
not interesting. In terms of color psychology, black
color not only created the luxury feeling but also created
the mysterious and dull feeling which were the negative
feeling. Therefore, the customers did not want to buy
the product.
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1.Introduction

If we look at a colored object through a
tissue paper the color slightly changes. In Heian

era of Japan (around 1000AD), ladies in a court
enjoyed Kasane color (layers of colors). Over a

kimono of a vivid color they wore a white cloth
made of raw silk which transmits light and they
enjoyed the color of the layers, Kasane.

#14% ~Koubai~

Figure 1. Examples of Kasane color. Left

example was taken from reference 1.

If she wore a kimono of deep red dyed by
safflower the Kasane color presented light pink
color, called Sakura (cherry) Kasane”. An example
of Kasane color is shown in Fig. 1. In the present
paper a tissue paper was used instead of a raw silk
and the change of color appearance was
investigated quantitatively by the elementary color
naming method for different number of tissues.

2.Experiment

Apparatus
Nine Colors to be investigated were
printed on papers of the size of 420 x 300 mm?.

Their wv’ are plotted in a diagram as shown in
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Fig. 2 by open circles. They were numbered
arbitrarily 1 through 9. A white paper before

printing was also prepared of which point is shown
by an open square. Thus, there were ten color test

stimuli and one white test stimulus in this
experiment.

0.6

0.5

04

= 03 |

02

01 |

0

0.0 0.1 02 0.3 0.4 0.5 0.6

Figure 2. Colors of test stimuli are plotted on the
wv’ diagram by open circles. A square shows

white test stimulus.

Commercially available white tissue with
no texture was used. A tissue or tissues were held
on a frame of cardboard to make them flat and the
effective size of tissue was 18 x 16 mm? Scattering
character of tissue for light is expressed by haze
value, which is the percentage of scattered light to
the total transmitted light. The value was measured

with Murakami Color Research Laboratory
Hazemeter HM-150 for O, 1, 2, 3, and 4 layers of
tissue paper and they were 0, 77, 89, 90, and 92 as
shown in Fig. 3.
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Figure 3. Haze value of tissues.

1AS

became close to white. The illuminance on the

table on which the colored stimulus was place for
observation was 1875 Ix with fluorescent lamps of
the daylight type.

Subjects were asked to judge the color of
test stimulus through tissue by the elementary
color naming method, namely judgement of
amounts of chromaticness, whiteness, and colors,
The results can be plotted on a polar a vertical
yellow-blue axis. The apparent hue is expressed by

the angle measured from the red axis in the
counterclockwise direction and the chromaticness

2AS Y

ED

T—on
o) S5

[m]

R

C

Figure 4a. Color appearance with no tissue (a), one tissue (b), and two ().

3AS Y 4AS

AVG AS v

Figure 4b. Color appearance with three tissues (d), and four (e). f, Results of all conditions plotted

The measurement was repeated for three
times and the standard deviation was about 0.1.

When one tissue was placed on test stimuli,
respectively, the chromaticities v’ and v’ changed

to points shown in Fig. 4. Note the scale for u> and
v was enlarged. Physically all test stimulus
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is expressed by distance from the origin along the
radius direction. One hundred percentage of the
chromaticness is shown on the circumference of
the polar diagram.

Ten subjects, all students of Rajamangala
University ~ of  Technology = Thanyaburi,
participated in the experiment and each subject
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repeated the judgment for three times at different
time. Subjects were all normal in color vision as

Results of subject AS are shown in Fig. 5 for

all the tissue conditions, no tissue (a), one tissue

tested by 100 hue tests.
3. Results and discussio

(b), two tissues (¢) in Fig4a, and three (d), and four
(@) in Fig. 4b. Unique red R and green G are taken

AS along the horizontal axis and unique yellow Y and
350 . . blue B are taken along the vertical axis. The mount

300 o= == — g —0

of chromaticness is shown by distance from the

%: 250 ——— — origin along radius. A circumference gives 100 %
% 00— " of chromaticness. When any point is connected by
g 133 a line to the origin, the angle to the line from R
§ 50 axis in the counterclockwise direction gives the
0 — X 2 ' — apparent hue of the point. It is called apparent hue

0 1 2 3 4 or apparent hue angle. In each section of Fig. 5, raw

Number of tissue

Figure 5. Apparent hue changes for data of three repetitions are shown by small
symbols and the average by a large same symbol.

different number of tissues. Subject AS.

Average No Y Average 1 Average 2 Y

Figure 6a. Averaged Color appearance of ten subjects jwith no tissue (a), one tissue (b),

Average3 Y Averaged Y Average Y
50 '\
R T T R G
50 100 50 1o 1
=50 4
B
D E F

Figure 6b. Averaged Color appearance of ten subjects with three tissues (d),
and four (e). f, Results of all conditions plotted together.
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A fewer symbols than 3 appear for some colors
because of overlap. Open triangle at the origin
indicate the color appearance of a white test
stimulus.

Three small symbols came very close to the
large same symbol implying small variance among
three repetitions. In (f), points of the average of
three raw data are connected by lines with open
circles for no tissue, diamonds for one tissue,
squares for two, triangles for 3 and x for 4 tissues.
Numbers in the figure show the color number
given in Fig. 2.1t is clear that with increase of tissue
number the chromaticness decreases and contours
connecting color appearance points of same
number of tissues shrinks more and more.
Although the amount of chromaticness decreases
for a greater number of tissues, the apparent hue

350 " : :

300 K
=250 8
M ;
Z 200 [ e S———

E 5
= 150 4
=3
=%
<100
3
50
o+
0o ——eo——¢—9o —9
0 1 2 3 4

Number of tissue

Figure 7. Apparent hue angle plotted for number

of tissues. Average of ten subjects.

does not change as shown in Fig. 6 from the same
subject AS. Colors of test stimuli are expressed by
same colors in the figure. Curves are flat to
indicate no change of apparent hue.

Figures 5 and 6 are reproduced with the
averaged values of ten subjects in Fig. 7. Short bars

indicate the standard deviation of 10 subjects. The

effect of tissue paper on the color appearance of
colored objects found in the subject AS is also
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seen here for the averaged results. In Fig.6b(f) the

contours of number of tissues shrinks for a greater
number of tissue but the apparent hue does not
change as illustrated by dotted lines for the color
#1 and #2. Points lie on the lines of fixed hue angle.

This property can be confirmed by Fig. 7, which
corresponds to Fig. 5 of subject AS. All curves

except #8 and #7 are horizontal implying no
change in apparent hue. With 4 tissues in #7 and

#8 the apparent hue angle dropped down, but the
change cannot be said significant if we see he
standard deviation at that point Fig. 6b (e

significant if we see he standard deviation at that
point Fig. 6b (e).

4. References
1) Y. Yoshioka, Dictionary of Kasane color
of dynsty. Shikosha, Kyoto 2012. [in
Japanese]
2) Ibid, p55
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1. Introduction

Garnier skin color scale is very popular
among young women in Thailand. It has color
scale to represent face skin color and can be used
to measure skin color of cosmetic users. Face skin
color is categorized to three major groups, dark,
tan, and white and the scale points out one of the
categories for the user. Each category is further
divided into five for white, six for tan, and five for
dark, the scale having 16 steps of skin color in
total. Effect of cosmetics will be specified by the
scale. Garnier skin color scale was developed in
Europe and it is important to develop a similar
scale based on skin color of Thai people. As the
first step of the development it is needed to have
database of Thai skin color.

2. Experiment

Konica Minolta spectrophotometer
CM512m3A was used to measure skin color. The
measuring aperture was set to 8 mm, illuminating

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

angle at 45°, the CIE color matching functions at
2°. It measured the reflected light at every 20 nm.
The display shows every 10 nm.

Left and right positions of a face were
measured by directly contacting the specimen
contact plate of the instrument to these points as
shown in Fig.1.Values obtained at these two points
were averaged to show in section of results.

Two hundred students became subjects,
100 males and 100 females.

Figurel. Positions of face for measurement.

3. Results and discussion

Spectral reflectance curves are shown in
Fig.2. At the top curves of all 200 subjects are
shown and at the bottom left 100 males, and at the
bottom right 100 females.

50
g 40
530
3
= 20
=
10
0
360 460 560 660 760
Wavelength (4)
50 50
40 40
= bt
% 30 E 30
=20 gzo
#10 &10
0

0
760

560
Wavelength (1)

Figure? Spectral reflectance of slin Top, enfire subjects; left, male; nght, female
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Curves are all overlapped, and the variance is
large.

Averages were calculated and are shown
in Fig. 3 by thick lines. Dashed curves and dotted

We select three skins of subjects AA,
BB, CC and show their spectral reflectance curves
in Fig. 5. Figure 6 is separated plots of a*b* for
male (a) and female (b).

. 50
curves show the highest curve and the lowest WR
curve in Fig. 1 to show the range of variance. 40 P O\
Those curves show normal shape of skin, dips at /o YM
. 9 / F
around 560 nm caused by melanin. 230 /F
8 e~ f
(=] // J;
50 é y g oy
40 [Entire sxlbjcc}s'"'"" 220 ,//,: e
30 T S
20
10 0
0 360 460 560 660 760
360 460 560 660 760 Wavelength (1)
50 50
40 40 |Female _,“" ) )
30 30 : Figure 5. Spectral reflectance curves of skin for
20 20 three examples, AA, BB, and CC indicated in
10 10 F1g4a
0 0 )
360 460 560 660 760 360 460 560 660 760 = 25
. 20 -
20 e ot o
: . AR IR =25
Figure 3. Averaged spectral reflectance of skin oo 13 - " 15 eyl

shown by solid curves. Dashed and dotted curves
show the highest and the lowest curve in Fig2.
Top, entire subjects; left, male; right, female.

To see the distribution of skin color,
results are shown by L* a*b* diagrams in the
followings. In Fig. 4 data of entire subjects are
plotted on L*a*b* diagrams, a on a*b*, b on L*a*,
and c on L*b*, by filled circles for male subjects
and open circles for female subjects. In Figda, we
see 6 females show large a* values. That is, they
have redder skin than others.

0 5
a*

(a)

10

5 10 15
a*

(b)

Figure 6. a*b* data points of male (a ) and female

(b).
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.
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25 70 70
. 65
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15 RS- 42N &;: °a %o
.| TR, 55 . 55
3 R . e |n
10 N ° 50 g 50
. .
45 45
5
40 40
0 35 35
0 5 10 15 20 25 0 10 20 5
a* a*
(a) (b)

25

Figure 4. Skin colors are shown in L*a*b* diagram foe entire subjects. A, a*b*; b, L8a*; ¢, L*b*.
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and L*b*, respectively. From Fig. 6 it is clear that
female has more variety in skin color than male.
Majority of male and female distribute in this
graph about same but some females have skin of
large a* and low b* or pink skin. These pink skins
also appear in Fig.7 of L*a* plot

65 65

60 -

> A R

50 R *.55 '5?',":;’

45 -

50 .
40
35 45
0 0 15 20 5 10 15 20

a* a*
(a) (b)

Figure 7. Plot of L* and a*, left for male and right
female.

Garnier skin color scale is made of 16
color chips representing different skin color,
particularly in lightness.

65 65

60

35

*
. | . ..
50 .',".‘..

45

40 : 45
10 15 20 25 5 10 15 20 25

50 90
40 e 80
0 i ™ 70
s 16
< k60
20
50
10
I 40
0 30
0 10 20 30 o 16 20
b* a*
(a) (b)

Figure 9. Measurement of skin color scale of
Garnier. Left; a*b* and right; L*a*.

In Fig. 10 to 13, present data are plotted
together with Garnier skin color scale, male on the
left and female on the right. It is clear that none of
Thai skin colors overlap with the scale. This
should imply the scale is not applicable to Thai

people and we need a new scale for Thai skin.

90

]
AT/ White N White
8 TN 80 I
0 N
A AN T
70 10 70 o
* . — Tan L
\ N
60 I 560 Y
50 r\'",‘ i 50 . Dark
,"‘ \\
A N
4 40 ¥
0 Dark
30 30
0 20 40 60 002 4 6 8 10121416 18 20
b*

90

Number of skinscale

Figure 10. Measurement of skin color scale of

b*

b*

(a) (b)

Figure 8. Plot of L* and b*, left for male and right
female.

The colors were measured by the same
instrument for skin measurement, Konica Minolta
spectrophotometer CM-512m3A. Results are
shown in Fig. 8 and 9. Three categories of skin
color defined by Garnier are indicated in Fig.8b.
In Fig.8a we see darker faces are defined to have
more vivid color. It is seen that categories are
mostly defined by L* in Fig.9b.
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Garnier. Left; a*b* and right; L*a* of each skin
color scales.

45 45

b* / ‘ b*
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0 10 20 30 0 10 20
a* a*
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Figure 11. Comparison of color skin with color
skin scale (Left) and a*b* of skin color and color
skin scale (right).
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Figure 12. (a) Skin color of males in L* and a*
compared with color skin scale. (b) for females.
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Figure 13. (a) Skin color of males in L* and b*
compared with color skin scale. (b) for females.
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1. Introduction

When people get older, they get cataract in their eyes
and feel inconvenience in some action in their daily life.
The cataract eyes are caused by crystalline lens, which
changes frosty and deterioration of blue light
transmittance. An inconvenience should take place at the
entrance of tunnel when they are driving car. The outside
of the tunnel is very bright at daytime and inside the tunnel
is dark. The outside bright area works ad glare and to the
cataract crystalline lens scatters the incoming light in the
eye and covers the retinal image of objects placed in the
tunnel, greatly reducing the detectability of the objects
and their color. In the present research a simulated tunnel
was constructed in a laboratory and cataract experiencing
goggles were used to simulate the cataract eyes,
consequently the elderly people, and color perception was

investigated.

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

2. Experiment
Apparatus

A room i divided into two spaces, a test room and a
subject room. Between the two rooms a wall with an
opening to simulate a tunnel entrance was 9placed. The
opening was 140 cm high and 50 cm wide. Inside the test
room a stimulus holder was placed at 8lcm from the
entrance and 50 cm high.  On the front wall of the subject
room 40 fluorescent lamps of 36W daylight type were
aligned vertically on both sides of the entrance, 20 lamps
on one side, to simulate glare light source at the tunnel
entrance as seen in Figure. 1. Five different glare
conditions were employed by changing number of lit
lamps. They were 0, 4, 10, 20 and 40 lit lamps. The
vertical plane illuminance at the subject eye is shown in
Figure. 2. They were 0.3, 64, 170, 371, and 552 Ix,
respectively. There were two fluorescent lamps placed
vertically in both sides of test stimulus. The vertical plane
illuminance at the test patch was 260, 264, 279, 278, and
291 Ix under the five glare conditions, respectively. The
glare lights illuminated the test patch to some extent as

seen in increasing illuminance on the test patch.

Fig. 1 Photographs of front wall with lit lamps. Numbers below pictures indicate number of lit lamps.

Supplement 230 |




P2B-6 BABYZERE $£43% #35 (20194) JCSAJ Vol.43 No.3
600 yellow, orange, brown, green, blue, pink, purple, white,
500 gray, and black, after the presentation for 10 seconds with
400 and without the goggles. Ten subjects, all university

= 300 students, participated in the experiment. They repeated
et observation for three times. Thus, all the responses that
200 each subject gave was 2,610.
100 0.7
’ % 10 20 30 40 50 0.6 T
Number of lamps 05
Fig. 2. Vertical plane illuminance at the subject 0.4
eye at different glare conditions given by ke 03
number of lit lamps shown on the abscissa. '
0.2
A subject sat on a chair at the distance 3m from the
0.1

tunnel entrance and the eye height was about 100 cm,
same as the height of the test stimulus
Color chips of Color management color chips of
Nihon Shikisai Jigyo were used, but some chips were
curtailed to avoid overlap. The final number of the color
chips employed was 87. They are shown on u’v’ diagram
in Figure. 3. An open square shows D65. Size of the
stimulus was 7 cm wide and 5.5 cm high and they became
visual angle 1.3° and 1°, respectively. A subject, the senior
author of this paper, judged basic color of each test patch
by her naked eyes holding the patch by hand and the point
is shown by her colors in Figure. 3. Number of patches
that appeared green to her was most counting 19.
Frequency of each color is plotted in Figure. 4a by open
triangles. There were no patches that appeared to her
white, gray, and black.
Subjects were asked to respond to each test patch by

categorical color naming using 11 basic colors, red,

25

0.31x
20

— —
<> wn

Frequency

Basic Color

a

Frequency

0 01 02 03 04 05 06 07

u

Fig. 3 87 test patches plotted on

u’v’ diaeram. (0). D65.

3. Results and discussion

Figure. 5a shows frequency of response of basic
colors at each glare level when subjects did not wear
goggles. Along the abscissa the glare level is taken and
along the ordinate averaged frequency of 10 subjects. We
see curves are flat for all the eleven basic colors. Subjects
could recognize colors of all stimulus patches at all glare
levels. No effect of glare from surrounding of the entrance
existed with naked eyes.
in Fig. 5b.

glare strength. Particularly, response frequency of patches

Results with goggles are shown

Some color recognition was influenced by

that appeared green and purple reduced for higher glare

25

552 Ix

20

—
n

—
>

wn

S T FFF S S F®

7 » g A & < > .
< S & Q’Q&Q < Q"e & ‘b\é\%\
Basic Color

b

Fig. 4 a, Response frequency under no glare lights; b, the highest glare level.

o,without goggles;
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level, while that of black and invisible increased.
In Fig. S5a response frequency for 11 basic colors are ’5

plotted without goggles by open circles in the case of no
glare lights and the curve resembles with that of the color
appearance curve determined by the senior author with
naked eyes shown by open triangles. Filled circles indicate
results with goggles. The frequency distribution is not
much different from that without goggles (open circles).
The situation changes with the highest glare as shown in
Fig. 5b. Originally green, blue, and purple patches now
appeared different color, probably gray and black with
goggles, while orange, yellow, pink and brown, on the
other hand remained same color appearance with goggles

even under the highest glare level.

Reference

1) Pijitra Sriwiroj: Color perception of elderly people
under various illuminance conditions. Senior project
(2016).

Supplement 232 |

10

Frequency

Frequency
= = N N
(92} o (O} o (9]

a WithoutGoggles

l:.v:,:\+/4

ﬂ:ﬂ A A —

0 200 400 600

[luminance (Ix)

b WithGoggles

\ -

e =
— 0 0

0 200 400 600

Illuminance (Ix)

Fig. 5 Response frequency of eleven color
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1. Introduction

This research aimed to investigate the color
that represents to Thai traditional flower
fragrances. Thai traditional flower fragrances are
well known as “Aroma”. Many kinds of aroma in
the market such as bar, perfume, spy etc. The
common flowers in Thailand use for aroma
transformation are Jasmine, Ylang-ylang, Roses,
white plumeria,lotus, Mok etc. The quality of
aroma seems to wide range in the market, high to
low and its relative to the price. The appearance is
important role for the buying decision of the
customers. What is the first appearance to the
customers? It is “packaging”. The color of aroma
packaging is normally adopted from flower color.
That’s good idea, however our studied how color
is related to the smell was another idea that may
be interested to designer to use for aroma
packaging design. For color related to smell seems
not anyone proposing or studying yet. Waranya
(2017) investigated the color imaginary for threes
products (Dry- Longan, Dry- Mangoes and
Dry- Fish paste) and found that observers could
showed the imaginary color for each product.

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

2. Experiment

The experiment is done in the
experimental room, size 100x200x200 cm. The
room was illuminated by white light from
fluorescent lamps which gave 1875 Ix at the
celling. We selected five aromas of flavor, Lotus,
Ylang-ylang, Mok, White plumeria, and Jasmine
which were popular selling in the market to carry
out the experiment (see in Fig. 1). Each aroma was
coded A, B, C, D and E respectively, to avoid the
bias color from the color flowers. Each aroma was
kept in a small bottle and a subject smelled aroma
through a dipped cotton. Then he/she chose a hue
on a hue ring sheet of Munsell Book. Then he/she
observed the hue sheet of that hue to determine a
color chip to  represent the aroma in terms of
Value and Chroma by ranking 1-5 colors (see in
Fig.2). 50 subjects participated in the experiment.

Figure 2 Experiment to find out the color of each aroma.
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Figure 3 The chosen hue for each aroma.
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3. Results and Discussion

Figure 3 showed the mean results of hue
chosen for five aromas. The abscissa was hue in
the Munsell system, and the ordinate was
frequency of hue chosen. Aroma A (Lotus) the
largest number of subjects were:5Y for 15
subjects, Aroma B (Ylang-ylang): 5RP for 7
subjects and 5GY for 6 subjects, Aroma C (Mok):
5GY for 7 subjects, Aroma D (White plumeria):
SYR for 7 subjects and 5Y, 10Y for 6 subjects,
Aroma E (Jasmine): 5R, 5Y, 5GY and 5PB for
equally 5 subjects. As the results shown that the
high
total subjects. But we could see some tendency
relative of smell and color in some extend. Aroma

frequency was not 50% of the number of

A and C showed clearly chosen hues but for
Aroma B, D and E showed the similarly frequency
of candidate hue. About the value and chroma to

represent in each aroma as shown in the Fig. 4. It
was not much different among aroma. The range
of value was from 6.45 to 7.81 and range of
chroma was 7.04 to 8.24. To more clearly specific
hue of aroma B, D and E we carried out the second
experiment by using the candidate hues from the
experiment 1 to ask  subject about 10 subjects to
do again smell and choose the hue. Finally, we got
the results as shown in Fig. 5. The chosen hue for
aroma B was 5RP at frequency 8 subjects, aroma
D was 10Y at frequency 6 subjects and aroma E
was 5SPB at frequency 4 subjects. The chosen
value was 7.8 to 7.95 and chroma was 9.20 to
10.60. Through the experiment we can say that
aroma can be represented by colors, but it is
desirable to obtain data from more subjects than
the present 50 subjects.

10 10
: 7.81 : 7.88  7.72 8.24 7.72
7.08 7.04
6.70 6.85
7 6.45 7
6 © 6
(O]
2 5 § 5
S <
3 3
2 2
1 1
0 0
A B C D E A B C D E
Aroma Aroma
Figure 4 Chosen value and chroma for each aroma.
10
8 Aroma B Aroma D AromaE
8
> 6
26
g
g 4 4
= 3
2 2 2 2
2 . :
0
5RP 5GY 5YR 5Y 10Y 5R 5Y 25G 5GY 5PB
Hue Hue Hue

Figure 5 The second experiment results of hue chosen in aroma B, D and E.
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12 12
10 10 9.20
7.80 7.80 7.95
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B D E B D E
Aroma Aroma

Figure 6 Chosen value and chroma for aroma.
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dried products based on memory color. Senior
project (2017).
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1. Introduction

Color specification of lips color is needed in
printing field, but no trustable data are available in
Thailand. The present research aims to make the
data base of lips color of Thai people. Lips is a
part of face.
measured.

Skin colors of faces are also

2. Experiment Apparatus

Konica Minolta spectrophotometer CM-
512m3A was used to measure both skin and lips.
The angle of illuminating light was set at 45° and
aperture of 8 mm diameter was used for the
measuring area. One hundred female students of
RMUTT participated in the experiment. Positions
of face and lips to measure are shown in Figure. 1
Left and right cheek were measured for skin and
upper and lower lips were measured for lips and
average values were calculated for color skin and
lips, respectively. Before the measurement,
subjects used makeup remover, cleansing water, to
clean the positions of cheeks and lips.

Figure 1. Spectral reflectance lips.
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Figure 2. Spectral reflectance curves of lips

@ and skin (b).

3. Results and discussion

Figure 2. shows spectral reflectance curves of
lips in (a) and spectral reflectance curve of skins
in (b). Both show a dip at around 560 nm due to
melanin but it is deeper in lips which cause the
color more darker.
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Figure3. compares skin color and lips color by
a*b* plots. Color distribution of both lips and skin
expands in a* direction to show variety of lips and
skin colors in red appearance. There were 6
subjects who showed large a* in their skin color.

L*in every subject. L* values of skin and lips are
compared by L*lips L*skin plot in Figure 6a. A
dotted line is a 45° line.

All points locate below the line to indicate

skin is brighter than lips. Similar plots are

25 25
lips all
20 20 »
[ 1) Qo
15 ®
= § r’&; 21 0
10 10 L L
5 5
0 Q 0
0 5 10 15 20 5 10 15 20 25 30
2% a*
@ b
Figure 3. axb* plots of skin (@) and lips (b).
65 65
60 60 o) Sl.<1n
® Lips
55 55
?5 50 % 50
45 45 .
]
40 d * 40 ‘p-
35 » 35 ° *
30 30
0 5 10 15 20 25 30 0 5 10 15 20 25 30
b* o
@ b

Figure 4. L+a+ plot for skin (a) and lips (b.

Figure 4. shows L* value in the ordinate. In
(a) L* a* plotis shown and in (b) L*b* plot. L*
values are further illustrated.

Figure 5. where L* values of skin and lips of
each subject are plotted for subjects. The larger L*
values are further illustrated in Skin had larger
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prepared for a* (b) and b* (c) in Figure6. No
correlation seems to exist between skin and lips.
In the next three figures spectral reflectance of
skin and lips are plotted together for three
examples of skin brightness.
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Figure 8. Spectral reflectance curves of skin
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Figure 7. for white skin, Figure. 8 for tan skin, 70
and Figure 9. for dark skin. Deeper dip at 560 nm 60
in white and tan skin. Those three subjects L*a* 50
are plotted in Figure 10. W, T, D indicate white ’\,\ \\N\ 2*
skin, tan skin, and dark skin, respectively. Lips x 0 Sky T
— 1n D
have small value of L* and larger value of a* than 30 —
skin. The change of color from skin to lips is in 20 lips
the direction of larger a* and smaller L*. 10
0
. 0 5 10 15 20 25
Dark Skin .
50 a
Figure 10. Graph to show change
40
S
g 30
S
8
3 20
0]
[
10
0

360 460 560 660
Wavelength (nm)

Figure 9. Spectral reflectance curves of skin
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1. Introduction

This research aimed to demonstrate that
chromatic adaptation to illumination can occur on
2D picture if the 2D picture is perceived as 3D
space. Pungrassamee et al. (20015) showed that a
test patch placed in a test room illuminated with
white daylight was perceived different colors
depending on the window size opened between the
test room and a subject room from where a subject

Color Research Center, RMUTT, Thailand

Color Research Center, RMUTT, Thailand

2. Experiment
Apparatus

The experimental room was built with 300
cm wide, 110 cm deep and 200 cm high. It was
composed of 2 rooms; a subject room and a test
room and window W locates at the separating wall
(see in Fig. 1 (left)). The subject room was
illuminated with 7 lamps of fluorescent daylight
type at the ceiling. The four colors (Red, Yellow,
Green, Blue) of illumination was made by the
commercial color films which gave the range of
transmittance from 46 to 90% and chromaticity

gy

3

[
%

BECM ! 21350M

Figure 1. Experimental room (left), D-up viewer (right).

observed the achromatic test patch. When the
window was small the patch appeared cyan, for
example, if the subject room was illuminated red.
But with a large window through which a subject
could see objects in the test room other than the
test patch the color of the test patch returned to its
original color, namely a chromatic to imply that
the color constancy took place for the test patch in
the test room.” In the present research the
phenomenon was reproduced by 2D pictures with
a help of D-up viewer which changed 2D picture
to 3D scene.
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values shown in Fig. 2 (right). The test patch TP
was in the test room and illuminated with white
light (x =0.323, y = 0.357) by 2 fluorescent lamps
installed at the wall. D-up viewer was built to give
3D scene in the 2D picture. The visual angle was
kept at 40°x67° both real scene and D-up viewer.
The illuminance of all color lights was about 100
Ix. Five sizes of window W1-W5 at the separating
wall between subject and test room were prepared,
W1: 1.9x1.9 cm; W2: 4.4x4.4 cm; W3:8x8 cm;
W4: 12x32 cm; W5: 29x38 cm. With W1 and W2
subject could not see the scenery in the test room
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but just felt the color patch pasted in the front wall
of subject room with W3 to W5 subject gradually
could see the scene of test room.

Stimuli

Pictures were prepared for the subject
room illuminated by red, yellow, green, or blue
light, and for different window size as shown in
Fig. 3. The pictures were shown on LCD display
(EIZO) of which size was 32x48.5% cm. The xy
chromaticity values of real scene and photographs
are shown in table 1.

Transmittance (%)
(9]
o

0 T T T T T

360 420 480 540 600 660 720

Wavelength (nm)

Procedure

Subjects were asked to enter the room and he/she
observed the gray patch through the window W in
and judged it’s appearance by the elementary color
naming method; judging the amount of
chromaticness,  whiteness and  blackness
percentage then judge the amount of hues red,
yellow, green and blue in percentage also. Then
subjects observed photograph through a D-up
viewer to judge the color appearance of the test
patch by the same method. The room was dark for

0.9
0.8
0.7
0.6
0.5 O
0.4
0.3
0.2 O
0.1

0

0 0.10.20.30.40.50.60.70.80.9
X

Figure 2. Transmittance of color filters (left), Chromaticity of color lights (right).

wil w2 w3

Figure 3. Sample of 2D picture taken under blue light with different size of windows.

Table 1. xy chromaticity of real scenes and

photographs.
Color Real scene | Photographs
lights X y X y
Red 0.61 034 | 0.62 | 034
Yellow | 0.50 0.45 | 0.51 0.45
Green 0.22 0.49 | 0.18 | 0.54
Blue 0.16 0.16 | 0.17 | 0.19
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the D-up observation. After that subjects observed
the gray patch on the photograph without D-up
hood under the normal bright room. Five subjects
participated in the experiment with five repetitions
in each session.
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3. Results and discussion

Figure 4 shows mean results of five subjects for
color appearance of gray patch judgment under
three conditions; real scene, D-up viewer and 2D
picture. The abscissa represents window W 1-5
and the ordinate elements (%); chromaticness,
whiteness and blackness. Gray areas on the graphs
were amount of chromaticness, black areas were
amount of blackness and white areas were amount

Eoom

of whiteness. First column was result of real
scene, it showed the amount of chromaticness over
60% at W1 and W2 in every color light but it
decreased from W3 to W4 and 0% at W5. Second
column was the appearance under D-up viewer, It
showed the amount of chromaticness almost
similar (40-60%) to the real scene in every color
light but no chromaticness was perceived at W4 or
in another word it returned to gray patch. The

D-up

w 100
100
5 80
~ &0
540
20
n

Elements (%)

Elem ents (%)

100
20
&0
40
20
L

(]

F T T 1
wl w2 w3l wh

wandows

(/17

wl w2 w3 w5

wandows windows

Figure 4. Amount of chromaticness, whiteness and blackness under real scene,

D-up viewer and 2D picture.
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Figure 5. Mean of color appearance from W1 to W5 under red, yellow, green and blue.

results implies the chromatic adaptation occurred
to the 2D picture presenting the same appearance
of those real scene and D-up. The subject could
perceive illumination of the room in 2D picture
through D-up viewer. In addition to the scenery of
picture it was prepared to give perspective which
is a cue to perceive 3D as Phuangsuwan et al.
(2013) showed that the v shape in the picture did
not appear v shape as physical but parallel when
observed by D-up viewer and showed the color
constancy took place in the 2D picture.2) The third
column was from 2D view, it showed the amount
of chromaticness of 20-50% with W1 and W2 but
it decreased at W3, W4 and W5 and chromaticness
amount became 0%. In this condition we expected
that the chromaticness should be almost 0% in all
window sizes but at W1 to W3 subjects could see
the chromaticness it might be because of the
effects of simultaneous color contrast and the
perspective which worked very good to subjects.
Based on this assumption we need to do further
experiment and a careful preparation of
experimental condition to eliminate both effects
that mentioned above.

Figure 5 shows the average results of
color appearance of the gray patch under red
(OD), yellow (<), green (A) and blue (O). The
indicate solid lines with the filled symbols the
appearance of the color light in the room (real
room), room color in the picture (observed by
D-up viewer and normal situation). Dotted
lines with the opened symbols were the color
appearance of gray patch under W1 to W5.
The results shows that in the real room at W1
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and W4 which illuminated by red illumination
subjects saw the greenish blue, under yellow
illumination gray patch appeared almost
unique blue, under green illumination it
appeared reddish blue and wunder blue
illumination it appeared yellowish red.
Similarly, to the observation at D-up viewer
but subject could see color patch from W1 to
W3 only from W4 to W5 the gray patch
retuned to gray color because of subject could
recognized the information in the test room
and their adaptation move a to the space in the
test room. It implies that chromatic adaptation
occurred in the 2D picture and the real scene.
In the 2D observation also showed perceived
color of gray patch at W1 to W3 that might be
because of 2 main reasons the effect of
simultaneous color contrast and strong
perspective even in 2D scene.
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1. Introduction

Color constancy is a phenomenon in which
perception of object to be stably seen as the
recognized color object under various illuminations.
For example, if we look at a blue object under
skylight, the object reflected the spectrum of light
in relating with the properties of surface. In this
case, an observer’s retina is stimulated blue color
perception. With the object, if we move the blue
object under tungsten illuminant which object
reflected the different spectral reflectance to the
eye, an observer still recognizes the object as blue
as a discount of effects of the color illuminant?.

A photographic image is attempted to make it
to work as the same functions as human eye. Color
constancy is one of the functions inside a camera
which it has been developing and makes an
important role in photographic industry called white
balance. The problem is even the new technology,
an automatic white balance still cannot respond or
work as the same as our human vision. This is the
reason why professional photographer has been still
using a manual white balance mode.

To do the color appearance experiment we
need to reproduce the color of picture similarly with
the color physical in the real scene. However, new
model of camera is limited to turn off the function
of white balance. In this paper we try to find out the
technique the reproduce the color of picture to close
to the color physical of the real scene.

2. Experiment

The experimental room was 200 cm high, 120
cm wide, 90 cm deep and were furnished with the
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achromatic wallpaper and various of objects were
placed in the room; picture frame, artificial flowers
and others to simulate the normal living room. A
rectangular window was opened on the front wall
and covered with white board.

Table 1. xy chromaticity of colored illumina-
tion of the experimental room.

Color Y X y
R 14.000 0.686 0.313
Y 34.200 0.481 0.476
G 23.900 0.217 0.690
B 7.570 0.137 0.083
C 30.000 0.159 0.245
M 20.300 0.315 0.157
Wh 47.800 0.333 0.332

The experimental room was illuminated by
LED illuminations at the ceiling, we present seven
colors; red (R), yellow (Y), green (G), blue (B),
cyan (C), magenta (M) and white (xy chromaticity
values which is shown in table 1), the chromaticity
and luminance of the illumination were controlled
by computer. Five steps of white balance were set;
5500, 6000, 6500, 7000, and 7500 K. The
Hasselblad camera model H3D-39 was used for
taking photograph. Focal length was 28 mm to get a
good perspective photograph of the real scene.

Figure 1. Four positions of color measurement
on the photograph and real scene
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Figure 2. Comparison of color on photograph (filled symbol)
and the color of the real scene (open symbol).

The printed photographs were sized 10x15
inches. Four points of color measurement both real
scene and photograph were measured by
Luminance meter Konica Minolta CS100A. The
printed was measured under a normal white
fluorescent light D65.

3. Results and Discussion

Figure 2 were the results plotted on 1931 CIE
chromaticity diagram. There are five points in each
color of illumination. The filled symbols are
chromaticity xy on the photographs and opened
symbols are the chromaticity xy of the real scene.
Filled symbols are five points because of five
different of white balance setting. The results
showed that the color of photographs which was
closer to the color of the real scene was setting
white balance at 6500K. We transferred the
chromaticity xy to uniform color space u’v’ and
calculated the color difference by using the formula
as follows;

Jawp=un?+ (wp - vr)?

For u’p; photograph, u’r; real scene, v’p;
photograph, v’r; real scene.
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Table 2. The color difference of photograph taken
under 6500K and real scene.

Color Color difference
Red 0.013
Yellow 0.001
Green 0.021
Blue 0.002
Cyan 0.001
Magenta 0.006

Table 2 showed the smallest color difference of
photograph taken under 6500K. Based on the
experiment we suggest to take a photograph by
setting white balance at 6500K to get similarly
color of the real scene.

References
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