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ABSTRACT

People are surrounded by color in the daily lifejcl can define a style, culture and
design all around. Color externalizes human-being&tes and styles; its use in the
choice of clothes and/or living environments is ragb. This master thesis study
attempts to contribute to the general understanairige nature of color by addressing
the relevant theoretical information, and extragmsspectives about color in terms of
interior architecture. Therefore the main objectiseto add to the importance of
understanding color within interior space in regatd the quality of the space, and

provide positive knowledge and awareness to baghsuand designers.

Through a careful attention paid to how and wheeedolor is used in the built
environment is crucial in terms of successful ilmedesign. Color is inseparable, yet
difficult to define issue of interior architecturéhe effect of color, regarding human
attitude, in the interior context differing in fummnal cases, is very important aspect of
psychological setting of an interior. Color useddefine the elements such as walls,
ceilings, floors and all the other relevant elerseat space in general, and living
environments in particular, are within the main @am of this study. In doing so, the
principles of color for living rooms are tried te lanalyzed by an analytic observation
method, applied to examples chosen from the Capitabf Iran, Tehran. Tehran is a
huge city, having different regions and economisakial, and cultural varieties of
people living in. Therefore, because the subjecthofise is the basic spatial
requirement for human-being, who spend most ofithe in, the subject of color has a

crucial effect on the mood manifested out of theigie of the living environments.



An experimental study on color regarding the livergironments by selecting
varying examples from Tehran’s different regiond &pes of houses through random
sampling will be done based on knowledge gathénéthin the vast field of color,
this is thought to be very important in terms oftbphysical and psychological aspects

that may be varying according to the life stylearettter and emotional needs of the

users.

Keywords: Theory of color, color perception, meaning of coldwouse, living

environments, color in interior space.



Oz

Gunluk hayatta heeyi sarip sarmalayan renk, bir tarz, kiltir, vgayain ¢evreleyicisi
olan tasarimi da tanimlainsana ait zevk ve tarzlarisei vurur; kilk kiyafet, ya da
yasam cevrelerindeki secimler bunun kanitidirlar. Baten tez catmasinda, genel
olarak rengin dgasini anlamaya yonelik uygun teorik bilginin dertessi, ve ic
mimari b&laminda renge bakiacilarinin ortaya konulmasi hedeflegtini Amacg,

mekan kalitesi bdaminda i¢ mekanda renk konusunun gi@asinin dnemini
vurgulamak, ve kullanicilarla alana yonelik tasamiar icin katkida bulunacak bilgi

tzerinden farkindalik yaratmaktir.

Basaril bir ic mekan tasarimi, ancak rengin yagprg ¢cevrede nasil ve nerede
kullanilmis olduguna yonelik bir konsantrasyonla mumkindir. Regkmimarinin
ayrilmaz, ancak tarifi zor, bir konusudur. Farkinksiyonlar barindiran geik mekan
turlerinde insanin birinege tutuma rengin 6nemi bayuktir, bud a mekanin
psikolojisi ba&laminda ¢ok 6énemli bir unsurdur. Duvarlar, tavapnsesne, ve tim
baglantili mekansal dgeleri tanimlamak icin kullanil@mgin ele alig1, genelde tim
mekanlar, 6zelde de y@m alanlari bglaminda bu ¢agmanin kapsamindadir. Bu
amagla, ygam alanlarinda renk kullanimina yonelik prensiplgd@nelik, Iran’in
bagsehri Tahran’dan secilen 6rnekler tGzerinden analizlem metoduyla analizler
yapimstir. Tahran, farkh bolgeleri, ve bu boélgelerdesggan ekonomik, sosyal ve
kultirel deserleriyle farkli insanlariyla ¢ok biyik b§ehirdir. insanin temel mekansal
gereksinimi kagilamaya yonelik olmasi bakimindan konut konusuk regisindan da

¢ok onemlidir, ¢clinkll insan evinden fiziksel ve ddiik beklentiler icerisindedir.



Renk de evin mekanlarindan, 6zellikle desaya mekanlarindan a@ cikan ruh
halinin en 6énemli belirleyicilerindendir.

Bu calsmada, ygam cevrelerine yonelik renkle ilgili, teorik bilgydayali
deneysel bir cagma amacglanmaktadir, bu da farkliliklar barindiramrfnsehrindeki
konutlardan dizensiz o6rneklem yontemiyle gerggkleecektir. Bu calgmanin
OzgunlEu, ic mimari alaninda gepibir yer tutan renk konusuna, sgan sekili,
karakter, ve duygusal ihtiyaclara yonelik farklidik gosterebilen fiziksel ve psikolojik

unsurlar Gzerinden bakilmasidir.

Anahtar Kelimeler: Renk Teorisi, Rengin Algisi, Rengin Anlami, Koniftasam

Cevreleri,ic Mekanda Renk.
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Chapter 1

INTRODUCTION

Color is an integral part of the world, and is paeble of what people
perceive around them. However, just because caidistseall around the people does
not mean that it cannot be controlled. Color humesithe space, makes it welcoming
and creates a sense of space, scale and meanirijraakes the space come alive.
Color can be natural or artificial, permanent @nsitory, used for effect or emotion.
Human life is surrounded by color, shades and liflaich of them influences mood.
Each color has a meaning and link to human mindorCfor personal requirements
can be chosen according to the mood and can bgetidhem so often; but the color
of the space cannot be changed so easily. Therégf@eimportant to choose right
color for the space (Russell, M, 2006).

Color is universally one of the aspects of visiéfthough almost everyone
sees the colors of the sky, earth, grass, flowens, all other visible objects, and
although there seems to be general agreement albaitthese colors appear to be,
exactly what color can be somewhat confusing. Retghd to think of color as a
characteristic of an object or a surface but ugubk same object can appear different
in color under various situations (Pile,J, 199714).

In addition, memory, experience, and cultural baclkgd all affect the way a
color impact can differ from individual to individl This is not to say that the color

will be perceived differently, but that perceptiwill mean different things to different



people. In most western cultures, for example, kblacassociated with death, but in
china and India white is regarded as a symbol aftd€Freinser,A, 2006, p. 5)

As a matter of fact, various researches, carried tbroughout the years,
established that the role of color in every aspédtuman life is considerably more
significant than one might imagine (Corrodi,M, 19€®blor may become a major
factor within man made environment, as its physiogbact further affects human
being’s psychological responses and emotional @dies. In trying to understand the
important influences of color on people lives, cdlweorists have people from ancient
times to the present, attempt to explain the plggical impacts of color and its
reaction. In doing so, they devised systems folimigavith colors.

The term color theory brings to mind for many peophly Newton’s theory,
where colors are created by the refraction of @Hight. Along this line, although the
ideas of Aristotle, who approached reality in a enexperimental manner, the color
theories of the previous philosophers were incoteplead comprehensive ideas on
color (Benson,J.L, 2002).

Aristotle adopts four elements of Empedocles wasGneek philosopher that
wrote about the color. He combines them with foumpry qualities, taken from the
realm of touch: cold, warm, dry and wet. The eg&ttold and dry, water cold and wet,
air warm and wet and fire warm and dry. Mixing toar primary qualities gives rise
to the secondary qualities (Corrodi,M, 1999).

Furthermore, Sir Isaac Newton and the other theodeveloped the color
theory in terms of scientific and psychological m&aln doing so, numerous
physiological studies detected that color may #iice human organism, blood
circulation heart beat and the like (Mahnke,F, 19931).The physical effect of color

on the human organism will bring psychological tears.



As John Ott writes, “behinds the psychologicalpmeses to color are more basic
responses to specific wavelengths of radiant efi@gyen,F, 1988, p. 27). A person
may feel cheerful on a sunny day or depressed orairay one. Conversely,
psychological attitude through the color will afféc the peoples responses. Red may
seem exciting and blue subdue. In other wordshtiman being as a whole, his/her
body, mind, emotion, spirit, represents a unityd aolor presents all aspects of it
(Birren,F, 1988, p. 27).

Besides, the use of color is noticeable every sitigie people turn around. All
people have opinion on the colors used in desigammterior space, but the attention
must be paid to how and where the color is useéréftre, it can be stated that the
understanding of color, people and nature relaligns one of the requirements for
people who consider to their surroundings (Lancdd{el996, pp. 8-9).

In addition, if Iranian life style is considereiti,can be said that, most of the
things have been changed after the revolution. Wa of living is changed in new
generations’ lives and people follow the modere $fyle by using modern decoration
and follow the interior designers. The interior gdas been considered more by
architects and interior designer. The construcéind modernity raised up once in the
city. This diversity has emerged from the specegds of people in different times.
Although in most of the modern houses it can ba $keat the cultural habits are kept
alive by using old decoration items like “poshti’using colorful carpet and texture to
the wall in some part of the house to make cozyvaadn place for themselves. This
is evidence that shows peoples connection to #ld 6f color in terms of cultural
connotations.

By and large, psychological reactiorcedor may differ among individuals of

different gender, various age group and diversseqmality types. These facts might be



of basic importance if color scheme is changed iBpaity for residential spaces.
Indeed, color selection for the personal livingtsimhust follow primarily individual
taste and somehow preferences of space occupant.

1.1 Determination of Problem

Design is the process of solving problems, and gabdtions have the power
to make people feel positive and happy about sg@iroundings and thus themselves.
When designer products are bought or designerd,heople are buying solutions to
problems, because they themselves either cannatoonot want to solve them
themselves. By doing so, the good feelings thatectnom beauty of design, are also
bought.

All the things surrounding the people like the dungs, interiors, clothing,
electrics, automobile, furniture, books, magaziné all everything for life have been
made by the creative talent of a designer. Theesscof each design depends on how
well the designer has solved various problems.

In a sense, each and every person is a desigrethay gather and analyze
information, consider option, study, make choices suggest solutions to all kinds of
problems. People have made poster without conguitigraphic designer, they may
have design house without the help of an architat, more people have decorate
their own home than consulting an interior desigti@s is because the space where
people live is very important for them.

There are many design disciplines. Every desigmereach design field
including architectural or interior design, mustveomany very different kinds of
problems. For instance, architectural designers pdaery conceivable kind of
building, from stadiums to shopping malls and hsud2esigning a building that is

beautiful to look at is not enough; the relationtween the functions and the life



proposed within by the use of color, material, tegtas tools of creating spaces
aspects of great importance in interior design thatple and designers should
consider. As a result, aesthetics dominate theofissolor. In doing so, designers
consider the people’s psychological requiremenetiogr with the spatial requirement
when deciding upon the color combinations. Consetlyiethe limited amount of
literature in the subject of color in interior dgsimay lead to inappropriate color
suggestion and bring risky results.

Therefore, the current study is aimed to analyzeetfect of color in human
perception and their responses to the environnhetiis case, this research is planned
to collect and organize the most essential datase of color schemes.

It should be also noted that, this study is focusedheory of color, the effect
of color to the people psychology and then conededk on the interior design of
houses. The cases of Iranian houses have been itakenonsideration. Iran is the
home country of the author of this thesis. Theuralt habitant, connotative aspects in
terms of color that stayed to be unconscious updilv, have been tried to be putted to
a conscious level of analyzing color. Along thaeed, the thesis is structured in a way
that it might be divided into three major partsdining so, in order to become familiar
with terminology, some theoretical information abawlor, essential information
which is related to the physiological propertieshofiman eye and color vision are
given. Furthermore, the most important part, whécthe psychological aspect of color
are discussed with references. And the last secsiaroncentrated on discussion of
color in interior design of Iranian houses, which based on the experimental studies.

As a method random sampling, based on experimesitalies regarding

analytic observation.



1.2 Aims and Objectives

In today’s societies globally, life is often filleglith stress, due to the changes
of life styles. People were more outside their lesusilthough regional or cultural
varieties are comprehensive, this fact can be gémed. In such a current status,
houses become very valuable for people as an eranfiglersonal space, where they
purify themselves from all the traces of stress.afssobject here of this study the
importance of house interiors is tried to be opeamad

Besides, the major aim of the research is to inyat the role of color in
human environment, which is based on psychologsgkct in interior spaces. The
principles of color within interior space. The seddjis to explore the human reaction
in terms of various color stimulation and resultatiernations in behavior, attitudes
and performances and analyzing Iranian housedlyflog representing Iran (Tehran),
the types of houses in different region and evalgatf people life style and at the end

analyzing the interior design of Iranian houses.
1.3 Methodology

This study is basically characterized as an ingastie research in order to
provide theoretical foundation for research andeusténding the color relationships,
as well as getting knowledge of psychological badicolor perception by human
being.

In general the research process involves three rnpgds, which are data
collection, analysis and synthesis. This studyrganized by investigation of various
documents like books, publications, journal ar8clenternet sources and the like.,
recently researches and experimental investigatiares examined and analyzed

regarding major effects of color in connection tortan experiences as well as man



behaviors’ and psychological condition, explanatiamout the effect of color in
interior spaces will be accomplished.

As a final stage, the effect of color on human Wwél analyzed within interior
space of Iranian house by considering the sociadlition, space requirements and the
user profile.

As a result, all the research results will be sumued in the concluding part, by

providing practical suggestions for the future meg.

1.4 Outline of the Study

The general approach of the stuidyto distinguish the impacts of color on

human perceptions. Further, psychological influesfceolor is planned to be analyzed
in terms of color suggestions through the integpaces according to the people’s
needs.

Consequently, according to these approaches, inetwte of the research is as follow:
Chapter 1: This chapter describes the subject in introdugbart; aims and objectives
of the study, outline of the study and limitations.

Chapter 2: This chapter is intended to provide general exgianaabout theory of
color. In this part, the numbers of theorist ateaduced. Accordingly, it includes brief
explanation about their theories, related to tlaessification of color system, and the
examination of color, how color is formed, how aslare arranged, and how they
interact.

Chapter 3: The chapter is intended to concentrate on psychaabgspects of color in
terms of humans need. Throughout this chapteraditiigor is explaining the secondary
colors which have relationship between the geowxwtrshapes because color can
shape the space, diminish the volume or it can ntakere pronounced. In doing so,

color form relationship is one of the aspects deaign.



Chapter 4: This chapter is intended to present general defimrelated to process of
perception, where the emphasis is the sense afnvisihe main goal of the chapter is
to provide psychological structure, possessionBurhan’s visual system in general
terms, which are regarded to color.

Chapter 5: This chapter proposes the basic principles fooramhplication within the
spaces which differ in functional requirement. Gaflg, chapter 5 is based on
author’s discussions about nonresidential house diffierent part of the house for
wellbeing of user space and occupant.

Chapter 6: The main goal of the chapter is to investigate etspé color from
psychological standpoint on Iranian house. Accalyinin chapter 7 includes brief
overview about Iranian culture, society and the ganson of the life style between
the inside and outside of the house.

Chapter 7: This chapter concludes the result of the study, @ogposes suggestions

for the future investigators.
1.5 Scope and Limitations

In regards to the examination of the subject ofbigothe current research
follows certain limitations. First of all, the studs focused on the major aspects of
color in terms of the hue, value, saturation, caldneme and combination; which all
constitutes the theoretical information part of tsteidy. In addition, relationship
between wall surfaces and contents of the spaceishing, and textile have been
studied. Furthermore, general explanation aboutrdrean culture and life style, and
observation about color in interior design of leanhouses which is the case study of
the research have been analyzed the capital cityaofTheran has been chosen to
represent the culture. Thus 15 house examples leee selected as the limit of the

thesis. The method of choosing house was in rargiompling, based on experimental



studies regarding analytic observation. The caseshse according to different types
of the houses in all region of the city. In additidhe colors which are used in the
surface and specific element are analyzing. Thetkadconclusion part with result

suggestions for the future investigations is witthi@ scope of the study.



Chapter 2

THEORY ABOUT COLOR

2.1 Introduction to the Chapter and the Theoreticians of Color

The first hint of color theoryvas mentioned by ancient Greek philosopher

Empedocles. In order to understand the importaoblufrs, the theorist tried to explain
the color psychology and how it reacts in peopledi In doing so, he has created a
systematic structure and rules for color. Theretbeeknowledge of how color theory
has been developed helps to use various aspectsfaatal about color, where
appropriate, in working with color (Freinser,A, Z)@. 13).

Among the series of theories, Aristotle was the whe focused his work on
objects; he believed that all the variations witbolors are the results from mixtures
of darkness and light. He determines five unmixetbrcas purple, crimson, leek
green, grey, deep blue and yellow. He believed ¢bkdr should be seven hues and it
should run from white to black in analogy with nuadioctave. Although Aristotle’s
theory was misleading, it predominated in many wees (Gage,J, 1995, p. 13).

Due to the remarkable development of artistic fieldgreat step toward the
color was taken during Renaissance period. Needhe while varieties of color
effects were discovered to apply in art works dtttime, the true nature of many
color related phenomenon still was not revealed amtkrstood. Hence, no efficient
efforts were made to arrange colors until more taother century had passed.

As a matter of fact many attempts have been maestablish methodologies

to evaluate color thus it is important to indiciite most prominent theoreticians who
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have contributed to the field of color involving awination, suggestion, and
utilization of color. Such names as: Leonardo DacVi Sir Isaac Newton, Moses
Harris, Johann Wolfgang Von Goethe, J.C.Maxwell aélisHerling, Albert Munsell,

Wilhelm Ostwald, CIE, Johannes Itten, Josef Albeand Faber Birren, will be
following to make it clear how each of them develdpunique specifications in the

field of color theory in a chronological order (Freer,A, 2006, p. 13).

Leonardo Da Vinci

In 1651, Color theory was invented in terms of ¢hfprimary” colors by
Leonardo Da vinci who was an Italian artist andieegr. He used Aristotle's color
theory and he developed the technique of ‘chiaros¢iight-dark),by using light and
shade to depict 3-dimensional objects (Joseph,D7)20eonardo Da Vinci indicated
that black and white were indeed color and assigwigte,yellow,green,blue, red and
black as the primary color, but he didn't arranigent in a color wheel. The theorist
concludes that certain responses took place wherscwere placed next to each
other. This was become known as simultaneous inthad step by step he worked
by modeling and shading by using light , shadow sfusinato (it accomplished by
close grading of value of colors) effect. Besidas,also interested on “perspective”.
This described the tendency of forms seen at th@mte to become uniform in hue

and value (Freinser,A, 2006, p. 13).
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Sir Isaac Newton

Color studies begin with the interaction of ligimdacolor, for without light no
color, shape or space would observe. The undetistod color and light was created
by Sir Isaac Newton’s discovery that white lighhtain all visible color (Vodvarka,F,
2008).

Before Newton, there were other way of regardimgtli some with a long
history, some rooted in a comprehensive philosopiigtem; most apparently finding
some support in experience (Devons,S, 1975). Newdegan experiment with
reflected light. Concisely a glass prism was set glark room and a narrow beam of
light was directed to pass through it, thus spilgtiinto spectral components.
Additionally, Newton point out that any object taken its color as some spectral
colors are absorbed while other reflected by aaser{Muller,C, 1972, p. 128).

In doing so, by using the prism he discovered byapassing the white light
through the prism array of colors are resulted;d(Rerange, Yellow, Green, Blue,
Indigo and Violet).Newton did not see seven colarsainbow. In fact, he saw only
five in 1669, but later he raised the figure toesein 1671, adding orange and indigo
(indigo means Indian dye), to relate the spectranthé seven notes of the diatonic
scale and the seven known planets (Freinser,A,,20061).

The range of spectrum experiment was followed bwtde attempt to arrange
color in to rational progression, in other word arotircle. Basically, circular color
organization seems to be rooted in medieval agegd@, 1995, p. 162) However
most of the color wheels derived from that periogfevrepresented as a sequence of
yellows and red running from black to white, Newtaffered a new color
arrangement, innovation of which was in bendingsmpatic spectrum into color

mixing circle (see figure 2) Moreover, whereasphysical terms red and violet were
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the opposite ends of the spectrum, Newton provatethecting link between them
utilization of purple which, though did not takepkace in visible spectrum, could

seen in blender of red and vic (Birren,F, 1988, pp. 9-10).

“rur A

Figure 1.Newton's color wheel
(URL1: Boker, 1995)
http://www.google.com.tr/imgres?imgurl=http://peepirginia.ed

white
sunlight

window \
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©15934 Encyclopaedia Britannica, Inc.

Figure 2.Newtonby passing the white light through the prism arrbgalors
achieved (Red, Orange, Yellow, Green, Blue, Indigo andI®f)
Source: (Feinser, 2006, p. 4)

Note that Newton chose a circular geometry in otdegxplain light mixture

specially the quantities of red, yellow, green d&hae colors of light produced whi
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hue, which represented in the center of the civktel he concludes that white light is
a combination of all hues. Newton found that whearimg pigments of opposite hues
on this wheel that some anonymous color resulteslvtbih was never able, in his
experiment, to mix pigment of two or three of hiseh to obtain white, because his
theory was based on the mixing of light, while thxing of hue pigment is based on
subtractive color. Newton ideas was based on @rcuwrganization or visual color

sequence and spacing of spectral hues (Birren38, . 9-10).

Yellow Red

Magenta

Cyan Magenta Green Blue

Additive (light) Subtractive (paint)

Figure 3.Additive and subtractive color combination
Source: (Feisner, 2006, p. 23)
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Moses Harris

In 1766, one hundred years after Newton's separafiavhite light through a
prism, an English entomologist, by stumble on tlworc wheel systematic, he
presented red, yellow, and blue as the primary ,hares by mixture of primitive hues
he produced compound hue, like orange, green, angepin a prismatic circle. In
fact, Harris did not mean the spectral colors oleby Newton after light had passed
through his prism and then arranged in a circle;nfeant the unmixed pigments
(Freinser,A, 2006, p. 14). A mixture of the thressic colors will result in the three
intermediate colors. Orange, green and purple, wappear in the prismatic circle and
they are also in the nature, like: fruit and flower

According to Harris, the three main colors, redlloye and blue, are: "the
greatest opposites in quality to each other andrally take their places at the greatest
distance from each other in the circle" (Freinser2806, p. 14). This wheel was
divided into 18 equal hues and each division waslgg by value, light to dark, and he
assigned a number to each of the hues accordithgitorelative’s luminosity.

In his system, with the six colors, Harris prefdrte mix each adjacent color in
such a way that one of these two components withidate in each case. 18 colors
will thus arise to complete the circle in the sewee red, orange-red, red-orange,
orange, yellow-orange, orange-yellow, yellow, grgeliow, yellow-green, green,
blue-green, green-blue, blue, purple-blue, blugleurpurple, red-purple, purple-red.
As he subdivided each of the three initial colon® i20 different saturation levels; his
method creates a total of 360 hues in the prisncatite.

Briefly, a main aim of Harris system is that hesatpted to integrate the effect
of lightness and darkness into the system. Harels By step removes subtraction. As

an example: If yellow and blue are placed one altreeother, only the medium
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wavelength will remain, and our brains will see ttwdor green. If red and blue are
superimposed, only the short-wave end of the spectwill remain, it gives violet. If
all three come together, the black appearing in déwetre of the prismatic circle.
Consequently, the Harris system was quite promif@ntolor theorists in 18 and
19" centuries and it was used by many painters.

Harris believed that when three basics colors wereed together in equal
proportions, they “work in opposition and destr@acle other” producing black color
(Lowengard,S, 2006).Accordingly, Harris generallgall with pigment colors and
indeed at the center of the circle he introduceatvwdresently known as subtractive
color mixture. From the other hands, Harris coutd properly locate white in his
system and, while Newton maintained that white nsideal mixture of all colors,
Harris considered white as a result from deficiermy full absence of color
(Lowengard,S, 2006).

To sum up, a significance of Harris system is thatattempted to integrate
effects of lightness and darkness entirely intosystem and besides supplied his color
wheel with recommendations and explanations of dementary contrasts and
relationships (Lowengard, 2006). Thus the Harrisura system of color became
important for color theories of f8and 19" centuries. It was used by many painters

and influenced development color wheel (Macevoy2@)5).
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Johann Wolfgang Von Goethe

In 1810 Von Goethe published a book, which contaome of the exact
explanation of phenomena such as colored shadoefgction, and chromatic
distortion. Unlike Newton, who explored color aggdy physical phenomena, Goethe
recognized that perception play a great role irpstgacolor sensations within human
brain and confidently stated that color is a mattguerception. According to Goethe:

“That | am the only person in this century that baes right insight into the

difficult science of colors, that is what | am rathproud of and that is what

gives me the feeling that | have outstripped mgigisner, 2006).

As he had some mistake in his experiments, he riecty thinks that these
experiments show Newton to be wrong.

Goethe formulates the new system of color. He zeslthat the sensations of
color reaching our brain by the mechanics of humé&ion are shaped by the
perception and by the way that the brains proa#ssmation. Therefore, according to
Goethe, what we see of an object depends on thectolghe lighting and our
perception.

In 1740, Louis Bertrand Castel published a spedescription of prismatic
color of Newton (Betrand, L, 1740), he observed tha colors of white light which
is split by a prism it depends on the distance fritia prism (Thomas, L, 1995).
According to the Goethe:

“Along with the rest of the world | was convincelat all the colors are

contained in the light; no one had ever told metlaing different, and | had

never found the least cause to doubt it, becatsel Ino further interest in the

subject” (Feisner, 2006)

The two dimensional wheel he developed was based wiad of primaries;

red, yellow, and blue with the secondary as complasof the primaries. In addition

to his color wheel, he formulated a color triangleich he felt further reinforced color
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relationships. He assigned a number to each ohties according to their relatives’
luminosity. For example: yellow = 9 and the otheloc like orange, red, green, blue,
violet was less. (White was the most luminous aard® Black the least at 0).

Experimental studies of Goethe were followed bydbeelopment of its color
diagram, represented by hexagonal shape, wherega@raviolet and green are
representative in the three transition of colorjteshyellow, blue and red present the
primary. In addition Goethe produced a color whieated on color temperature,
emphasizing that blue hues is the coolness whilielise and yellowish hues are
warming. So, by following to this concept, he dw&idolors into two set, where first
represented the “plus side”, (running from red édow) and the second “minus side”
are the hues that they are running from greenue {#reinser,A, 2006).

According to the Ribe & Steinle: "For Newton, ordpectral colors could

count as fundamental. By contrast, Goethe's mogaraal approach led him

to recognize the essential role of magenta in gpbeta color circle, a role that
it still has in all modern color systems" (Ribe,iIN8teinle, Friedrich, 2002).

Figure 4.Harris’s color wheel by charting not oplyre colors, but the various shades
of those colors as well and he introduce the sediménsion.
Source: (Feisner, 2006, p. 14)
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Figure 5.Goethe's color wheel is fully symmetri¢hé two dimension wheel he
developed was based on a triad of primaries; reithw, and blue with the secondary
as complements of the primaries
Source: (Feisner, 2006, p. 14)

J.C. Maxwell

Maxell, was a Scottish physicist, in (1831-1879)pexxmented with the
concept of additive color and its resulting colambinations, as a property of the
behavior of light. His two dimensional color diagrdook the form of a triangle with
green, blue, and red at the points (primaries),gaedn-blue, yellow, and purple at the
sides, with white in the center. He also experiméntith rotating color disc, and
discovered that when turn these color combinatfonsied other hues, for example:
red and green, resulted in a yellow reaction (Feis2006).

The sensation of color depends on mixture of whghkt and colored light
(which in itself can be a mixture of wavelengthgraghe case of purple). The colored
light may have a dominant wavelength or hue and dkint to which the hue
dominates is known as saturation. The saturati@nedses as the hue is deleted with
white light.

Maxwell's color triangle representing three primeojored lights:
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Figure 6.Maxwell’s color triangle
(URL 2: Kay, 2010)
http://www.jimonlight.com/
A color triangleis an arrangement (colors within a trianglebased on thadditive
combination of thregrimary colorsat its corners, and the pure white at the ce
which is create by mixture of the light. Maxwelligork also led him to the field «

color photography, in which he proved to be oneer of modern day photogra|

(Feisner, 2006).

Ewald Hering

Ewald Hering was a German physiologist and psychologis{183:1918)
whose works based on colperception. Heestablished the primary color as: r
yellow, blue and greerThe Haring color diagram was triangle in form, withe at
one point, black at another point, and white atdtipoint. In his diagram, his work ¢
color refers to the problem of yellow. For examgecording to the oth«aesearchers,
yellow was producedrom a mixture of red and green, but accordingh® Hering
theory, the sensation of yellow is elementary, aatlobservable bmixture. Hering
further state that mixtures of red and green néagpening but eliminate eacother

(Feisner, 2006).
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Figure 7.Hering’s primaries of red, yellow, greand blue are the same as those on
the visual wheel
Source: (Feisner, 2006, p. 17)

Hering therefore concludes that there are not thrgefour elementary color
sensations or psychological primaries in our pdroep In 1878, Hering wrote:
"Yellow can have a red or green tinge, but notueline; blue can have only either a
red or a green tinge, and red only either a yellow blue one” (Hering.E, 1878).

These colors placed opposite each other in the cutde. These pairs define
color contrast; in a way that they do not overlaghe outer circle to show that for
example: red never mix with green. So they combineaproportion.

In the case of color theory, which consists of @llor-hues of the visible

spectrum, Hering mentioned to "antagonistic typédight, which together

produce white" (Hering.E, 1878). That means "theyndt complement each
other to form white; they just allow white to occas pure because, as

antagonists, they render each other's effect inipeSsWhite was for him "a

sensation of its own nature, in the same way askblaed, green, yellow or

blue". Hering additionally proposed a white-bladgkgess in order to provide

brightness. There are thus six basic color-hued ifHering.E, 1878).

Albert Munsell
One of the most widely method of color notation2i@ century is Munsell

system. He led to his system being adopted by thited) States bureau of standards as

the adaptable language of color.
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Munsell colors are identified in terms of threeribtites: Hues, Values
(lightness) and Chroma (saturation). This systemvese as a starting point in
understanding the complex relationship of balarmm®portion, and harmony. He
assumed that color could be represented by sphéoica, in which color circle of
saturated, purest color would be placed at the tegwehile white and black poles
would be connected by the axis made of various eshadl gray. Munsell color tree
represents gradation of value along the verticaé,aand gradations in saturation or
chroma as steps along the horizontal branches.Muresell system is based on five
principal hues. In this form of, the arrangemehg hues are clockwise around the
wheel. They are: Red (R), yellow- red (RY), yellg¥), green-yellow (GY), green
(G), blue-green (BG), blue (B), purple-blue (PBurgde (P), and red-purple (RP).
Each named hue, is divided into number, like: 2,58nd 10, and they shown the outer
circle of the color wheel. These numbers are ugorgcataloging and computer
programming (Mahnke,F, 1993, p. 33).

Briefly, the second dimension of the Munsell systerthe value, indicating the
degree of lightness or darkness of a color iniggab a neutral gray scale. The value
scale was represented by vertical axis which waglell into 10 regular steps of
gradation from black to white. Therefore, the valllewas assigned to the white pole;
the value O referred to the darkest, black polatemmalues from 1 to 9 represented
grays of various shades. A green for example, wighnotation 9/ would be a light
green; with the notation 3/, a dark green (PilE®7, p. 35).

Finally, the dimension of saturation was represgmitg the distance of each
color sample from the value scale. In other wodisiension of chroma started at the
each step along value scale and moved horizontaliyward from neural axis in the

direction of each value. Chroma or saturation,datiing strength or purity of color, is
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the third of the Munsell dimensioiNotably, the saturan is given from 0/ for
neutral gray to 16/, whicis depending on the saturatiMahnke,F, 199:.

Above all, The Munsell Color Systerto illustrate complementaicolors used
the hue color wheel diagre. Albert Munsell preferred the term "opposite cblay
complementary color since they are on the oppasde of his color wheelThis

diagramwas describe how complementary colors relate to each o

v..l.,r-‘ Munsell Color System

e ]

10

Wellow-Red

|
II Yellow

7
Purgple-Bhue Hie 4

Blue-Green

Figure 8.Trealimensional diagram of the Munsell tree. Hues astpned or
a vertical axis showing the values from light (a&pwo dark (below)
Saturation is measured on a horizontal axis, with gray hues at the cent
evolving into the brightest hues at ttuter boundary.

Source: (Feisner, 2006, p. 17)

Afterward, in 19 centurythe idea of using a thremensionalcolor solid to
represent all colors was developed. Several diffesthapes for such a solid we
proposed, including: a double triangular pyramidsiagle triangular pyramid,
sphere, a hemisphere, a cone, a ticube, anda slanted double co. These systems
became more recognizing the difference in value betwbright colors of differer

hues. But all of them remained theoretical or pcattproblems .Furthermore, no
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was based on any scientific measurement of humaioryi before Munsell, the

relationship between hue, value, and chroma wasmaerstood (Birren,F, 1988).

Wilhelm Ostwald

In 1909, Wilhelm Ostwald (1853-1932) Wilhelm Ostdiabttempted to
construct a perceptual color-system using non-aocgbimethods. He is regarded as
one of the fathers of modern physical chemistrys Hiystem succeeded in
systematizing both psychologically and physicalhe tstudy of color. Ostwald
endeavored to create a perceptual color systemhbyuse of non experimental
approaches (Echo.production, 2008).

Whereas, the Munsell system identifies its colorhoye, value and chroma,
Ostwald tried to express his system in the modeahrtical language, in the other
word; Ostwald by using non-empirical methods, herapted to provide a perceptual
color-system and in place of Mussel's three patarse he selected an alternative
group of variables: namely, color-content, whitexemt and black-content. Therefore,
he asserted that any color could be formed by myikifi color with black and white in
different proportion (Pile,J, 1997, p. 36).

The color wheel is divided into twenty-four secgpnthe half of the circle, it
contain colors of the “cold”, (from yellow througireen and blue) in a way that they
are complementary to the warm half, (from blueotigh red to yellow). The eight
principle hues are designated as follow: yellovgnge, red, purple, blue, turquoise,
sea green, and leaf green (Mahnke,F, 1993, p. 34).

Ostwald produced three dimensional color forms Wwisie the combination of
hue, black and white. Thus he intermediate portmiisis color triangles were based

on percentages of black, white, and hue. Withirheddhese percentage mixtures the
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total was always 100 percent, which made them cetaFreinser,A, 2006, p. 18).In
doing so, hues which are closer to the upper appraed more whitish, while those
nearer to the bottom possessed more of black doritea central axis connecting top
and bottom apexes represented stepped gradataedretvhite and black extremes.
Furthermore, Ostwald wanted to create “harmony” his color system.
Therefore, so as experience he realized that sofe combination could be seen as
pleasant while other are unpleasant. In his exmrinOstwald found out the harmony
is created by color order and he suggest thataathbnies could be identified in unity
with the geometrical rules by analyzing all theoc@rder within the three dimensional

model (Echo.production, 2008).

CIE

In 1931, the CIE "Commission International d'Ecge” was engaged to
produce a "color standard Table”. The result wgsrexise color matching system
based on light. The CIE color space was derivenh faoseries of experiments done in
the late 1920s by W. David Wright and John Guilteif experimental results were
combined into the specification of the CIE RGB capace (Feisner, 2006, p. 19).

A colorimeter was used to measure the three Jariab any color: the
luminance, the hue and saturation. Together, thbsee values determine the
“chromaticity” of a color.

The advantage of this system is that it providegchiag color in noticeable

differences. In this way the CIE chromaticity diagr or triangle has the hue around
the edge and the mixing or sum of these hues iceheer, which is called E for equal
energy. For light mixture E is white; for pigmenbanares E is black or a dark neutral

mixture. The diagram continued twelve hues thatewmesented in seven gradations
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from light at the center to the dark at the poidtkhough the diagram is termed a
triangle, in fact it is a curve based on the lumsitbyocurve (Macevoy,B, 2009).

Furthermore, the observers by creating an indineethod for establish the
proportions of red, green, and the blue that they seen in the light with a
wavelength. Subsequently, any color on the CIE mataity diagram can be
considered to be a mixture of the three CIE priesarK, Y, and Z. That mixture may
be specified by three numbers X, Y, Z. This methached as Tristimulus. However,
the Tristimulus values X, Y, Z represent a perdeie@due, and different combinations
of light wavelengths which give the same set ofsfimulus values will be
indistinguishable in chromaticity to the human eye.

The resulting of CIE primaries and the associatddranatching functions are
used to calculate the Tristimulus values, represgiat color by:
C=XX+YY+ZZ

The advantage of CIE system is that it provideustiy with the means of
accurately and consistently matching colors of @etible differences. Such an
objectives standard eliminates differences in humarpretation, as well as problems

caused by the fading of painted or color swatcMecévoy,B, 2009).
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Figure 9According to the Wilhelm Ostwald the color of anjet is made u
of pure color along with white and black. Then,hwigspect to red, yellov
green and blue

Source: (Feisner, 2006, p. 18)

0850 PP T :
: : : Appro)umate Color reglons on';

GIE Chromatlmty Dlagram :

Figure 10CIE color system which characterized color by luamice paramet¢Y and
two color coordinate x and y which specify the point on tbhieromaticity diagraul.
Source: (Feisner, 2006, p. 19)
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Johannes ltten

In (1888-1967) Johannes Itten was the best knowar student in his theory.
Itten taught both color and design at the Bauhaimd in Germany, where his
approach to education included both mental andiphlysonditioning. Each morning
Bauhaus students did aerobic exercises on the abdie building prior to Ittens
lectures and classroom work. Itten developed higrasheel and “star” for his course
in 1919. To support his approach to color theodprcarcle which was based on three
primary yellow, blue and red which were placed itriangle with yellow at the top,
because it was the brightest of the hues andldsedo the white light red at the lower
right and blue at the lower left. The diagram cored twelve hues that were each
presented in seven gradations from light at theteceto dark at the point. The
advantage of this diagram was that the studentaolgerve the differences in hues as

well as the value of the hue simultaneously (FesiAds 2006, p. 19).

Mg

ltten <1921

Figure 11.Johannes ltten color system
Source: (Macbay, 2009, p. 22)

To support his approach to color theory color einghich was based on three primary

yellow, blue and red which were placed in a trianglth yellow at the top, because it
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was the brightest of the hues and it's close tonthie light red at the lower right and
blue at the lower left.

The Itten color theory was based on three primafiow, blue and red which
are place in triangle with yellow at the top.
Notably, all the arrangement of color, involve ddesation of emotional and mental
value of various hue as well as the subjectiveirigelvhich could be linked to
objective colors. He insisted that, color domingpecific characteristics which, in
certain ways would affect psychological and sp#iitstates of any individual.

Additionally, for coordinating colors utilizing thlue's contrasting properties
he created seven methodologies through his resediodse contrasts add other
variations to the intensity of the respective hues, example: contrasts may be
obtained due to light, moderate, or dark value.okdimg to Itten, seven definite types
of color contrasts were: contrast of hue, lightkdaontrast, cold-warm contrast,
complementary contrast, simultaneous contrast, rasintof saturation, contrast of
extension. (These elements of contrast are goirgptain in the chapter of brightness
contrast) (Itten,J, 2003).

To sum up, there are a number of notable featuten's work. Alongside, as
a means of his work on the theory of color, to dgveinner understanding and
perception, which was for him the principal sountartistic inspiration, he observed a
strict vegetarian diet and practiced meditation.

Itten had been the first to associate color padettith four types of people,
and had designated those types with the namesasbse which his work named as an
inspiration for seasonal color analysis. Shorthgahis death, his designations gained

popularity in the cosmetics industry with the paohation of Color Me A Season
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Cosmetologists today continue to use seasonal ewlalysis, a tribute to the early

work by Itten (Itten,J, 2003).

Josef Albers

Josef Albers in (1888-1978), was a teacher in Basitechool; he became
absorbed with how color reacts and interacts. Wdiilhe Bauhaus, he refined lItten’s
work. The teaching diagram he used most often wdsdaagle, very much like
Goethe’s color triangle. In his system he revefGedthe’s color star and transformed
it into a color triangle by folding the secondanfar points inward. He then filled the
remaining three spaces with mixture of the primang complementary colors. For
example: red, yellow, and blue at one point, orangget, and green at the midpoints,
with red- gray, yellow-gray, and blue-gray in betne

Furthermore, Josef Albers created a series of ipgstitled Homage to the
Square.These works explain how colors look when seenairee time and how they
appear in different combinations. According to hdea; the way that people
experience color varies based on the individuasgmaalities and on factors such as
hue, dimension, and placement (Freinser,A, 20080p.

Albers often worked with analogue. In this work ¢teose the square for its
neutrality, hence he applied his pigments direfittyn the tubes in which they came,
spreading them in thin layers onto the surfacehefgicture. Let's supposed that we
had square of red, orange within the square ofuvietet. The red square will form a
bound around the red-orange an illusion of redetialill appear along the edge, and
where the red meets red- violet, an illusion of-oeginge will appear along the edge.
So, the color seems to be subtracting its own doton adjacent color. And we can

see the role of the value in this process. The lmidfithe square it can be the mixture
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of the dark value and light value. Albert felt theantity of area size of a color had a
manner and it must be considerable for diffusiomifser,A, 2006, p. 103).

To end with, Albert improve the quality of modeirfelin all its aspects and,
ideally, at every social level. His earliest worlgere figurative drawings and
paintings. His style was abstract at the Bauhausrevhe began to explore abstraction
and color. And after finishing his studies at treuBaus, he joined the faculty to teach
the preliminary course on material and design.dvatig the Bauhaus, Albers believed
through the use of color, midnight and noon coudtesimultaneously. He gives his
students the advice, “Do less in order to do mofes”seen in Albers’s work, his

simple lines and geometric forms create mysterylém@Josef,A, 2007).

Faber Birren

Faber Birren was study in Chicago’s school of etlanaunder Walter Sargent.
Barren went on to become one of the best knowrmyr @ithorities and consultant of
the twenty century. In 1934 Birren designed hiditrzal color circle”, which group 13
colors around a grey which does not itself appedneacenter. The hues are arranged
in equal intervals but tended to include warmenthaol hues in its arrangement, so
that the neutral gray center was asymmetricallggala His rationale for this was that
the eye sees more warm hues than cool ones. Althbagetained the principle that
red, yellow, and blue were primaries, within thermvaarea of his wheel he added a
leaf green and within the cool area a turquoisel &&l green were complementary,
and could function as either warm or cool (figujéBirren,F, 1974).

Like Itten, Birren was interested in color harmani¢herefore he proposed a
“harmony of color” as follow: Element of harmonyarimony of adjacent, harmony of

opposite, harmony of split-complementary, harmoriytrads, and harmony of
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dominant tint. Along these lines, he developedriarigular arrangement”, which was

based on psychological aspect of color. He statethiere are pure colors of hue, black
and white. These three elements at the pointsiarigie can be combined, so that
white added to a color gives a tint, black adde@ toolor gives a shade, and black
added to white gives a gray. They were placed enttiangle. The center of the

diagram showed tone, which is a combination ofttinee elements of black, white and
black (Birren,F, 1974).

Alongside with the triangle system, Birren provisicond triangle which has
assembled paired numbers which are separated bgima point. The numbers are
related to the proportion of white, which can rathgéween 100 and 0. Similarly, the
number in the point shows the degree of black. $aadding both numbers and
subtracting the result from 100 the proportion ofoc can be calculated. As an
example: the combination 0.0 will be pure color;.500 will give a color-hue
containing 10% white and 50% black, and thus 40% polor.

Moreover, by using the “harmony of color form”, imelicated the color effect
and the new perception of color. Therefore, amdmgé color effects he approached
to some aspect: the effect of luster, the effedatidéscence, the effect of luminosity,
the effect of transparency, the effect of chromiagict (Feisner, 2006).

The effect of luster: luster is impression givendagsive light. People can see
the effect of luster in different material, such siék, polished wood. To achieve this
effect the artist should use dark field. For exaanpthen a dark field is used, the color
on top must be appearing very bright (Feisner, 2006
The effect of iridescence: it is usually causedirtgrference of light, but also by

refraction and diffraction. An iridescence colopeprs to glitter with different colors
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according to the angle of vision, whereas standalars look the same from any angle
(Feisner, 2006).

The effect of luminosity: luminosity has to do wite quality of light reflected
from a surface, penetrating it, transmitted throughFor example: blue has little
luminosity by itself and even the addition of Idtwehite causes the blue to stay blue.
However, yellow, which is the lightest of the hugsshanges its character when white
is added and it becomes more luminous (Birren,F419

The effect of chromatic: chromatic light have vagydegrees of strength or
weakness. When the chromatic light strength is yeme (strong), the surface colors
will require a very strong tonality of that chrongalight for giving the effect. If the

chromatic light is weakened the surface color isdltome more predominant (Feisner,

2006).

A

VYV Vv

A
\ 4

Goethe, 1810
f’rh\\

\// N / \\,."f: N /

CAVANY | Av
Tucid reflective Serious

M
AN FARN
ALY

Y
\;,e N, \/ AN

N, i N, i
WAVANVAVAVANY A
serene mighty melancholic

Figure 12 Abler'daotriangle.
Source: @rar, 2006, p. 20)

33



e. |

@ echo productions

Figure 13. Faber Birren color theory
Source: (Wacknov, 2009, p. 13)

2.2 Fundamentals of Color

Apparently, the field of color theory is quite largvith a number of prominent
theorists who offer observations on the issue. Cibleory could be explained about a
lot of things, but basically it is an examinatiohcolor, how colors are arranged, are
formed, and how they interact.

Classification system began with simple geometgares (squares, circles and
triangles), showing the different hues in specegjuence. In those based on the needs
of painting, the pigment primary colors-red, yellawd blue were arranged with their
secondary-orange, green and purple-in between likemise with the tertiary. The
circular form achieved by joining the spectral esigé the rainbow, with purple
between red and blue, lent itself to expansion fierasic six steps or division to
accommodate over a hundred graduation of inteoéitlye different hues merging into
one another (Grimley,CH, 2007, p. 20).

Knowledge of color theory require some understagndif basic principles
about color and perception, but most of the modaetor theory surrounds the way

that people think about it, and interacts with ¢®|drom those used on their walls to
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the hues in a company logo. Color theory incormsgbsychology, history, and
criticism just as much as it does science.

Additionally, Color can also be described by twawdifferent method or
points of view _objectively by referring to the lawof chemistry, physics, and
physiology; and subjectively by referring to thencepts found in psychology.
Similarly, the perception of objects depends bathpbysical factors such as their
actual hues (the name of a color: red, yellow, pltieeir lightness and darkness in
relationship to surroundings (value of a hue) _andnore psychological and cultural
factors (Freinser,A, 2006, p. 3).

2.2.1 Hue

Color in the environment is characterized by bmgiss and hue, color is a
general term that includes both brightness and &ltlough it is popularly thought of
as meaning hue (Miller, M, 1997, p. 3).

Each color of the spectrum has a single frequehaye spectral colors do not
occur in nature; rather, all natural colors are tw@ or more spectral colors observed
at the same time.

A hue, therefore, is a variety of a color. Abouetty-four hues of full intensity can be
recognized by the eye, but there are an infinitenlmer of gradations possible in
between. In any color combination there is usuallominant hue that enables a color
to fit into a pure hue category, scarlet red, faraple (Ladu, R, 1989, p. 52).

Along with the color organization, hue is authodzss it is associated with the
basic color categories. Every hue has its own a@atur or intensity, ranging from the
purest, most concentrated or saturated to the tegier.

As matter of fact, utilization of hues requiresittsystematic organization and,

probably, the circular arrangement of color, nanasdcolor circle or color wheel,
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become most adequate and widely accepted. Remgykiflel first effort to bend
prismatic spectrum into circle was made by Sir ¢shewton, who organized the
structure of color. This circle of color impartdammation about the reactions colors
have when they are actually mixed. The primary robkre red, blue, yellow, which
are used in combination to form the other hues. fEmm primary signifies that a
particular hue cannot be obtained by any mixtureaddition, when two primary hues
are combined, it creates the secondary color. giance: by combination of red and
blue, violet will appear, and yellow is combinatioh blue and red. As result, the
secondary color are appear, which are violet, cramgeen. Afterward, when the
secondary colors are mixed, tertiary colors araeisalt (Grimley,CH, 2007, p. 18).
In conclusion, all colors are arranged in systemas €¢nable us to organize and

predict such color reactions and interactions.
2.2.2Value

Even though sunlight contains the entire wavelemgtjuired for hue vision, it is
colorless. The amount of this colorless light fajlion a color surface and reflect from
it determines whether it will appear darker or tegh Brightness refers to the amount

of light illuminating a surface:

* The more light a surface receive, the brighterilit appear.

* The less light a surface receives, the darkerlitappear.

Value is the darkness or lightness of the surface:

e The lighter or whiter the surface color, the maght it reflects and the brighter
it will appear.
» The darker or blacker the surface, more light saabs and the darker it will

appear (Miller, M, 1997, p. 4).
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For example: snow is black in the darkness of tlghtn Hence, brightness
differences enable to distinguish the darknesgybtriess of color; to see light, shade,
and shadow patterns; to understand the black ant wiovie or photo. As result,
people can read the environment quite well.
2.2.3Tint and shade

Color Shades, color tints are all words relateccators, but each of them
signifies different functions. It is necessary twlW that there are certain basic colors
and other colors are made mixing and matching tbelees.

By adding or subtracting light from a saturatedocale can create a tint or a
shade. Lightness, determined by how much lightfiected from a surface, is a colors
degree of difference from black. A colors darknessblack of reflected light, is its

closeness to black.

A color can be changed either by varying the qiyamti light allowed to reach the

surface or by adding light or dark to the origipgjment.

Adding more light, or white, to a color producerd.tA vast number of gradations can

be produced between the saturated color and white.

Reducing the amount of light or adding black, tocdor, produces a shade. Again,

very subtle gradations are possible within theestram hue to black.

A shade of a color, however, can also be produgeglg by lowering the light.A
neutral density filter (filter is reduce the lightpn also be used to affect color to

produce tints and shades (Ladu, R, 1989, p. 53).
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2.2.4 Tone

What tone means in an art framework is simplehdts light or dark a color is,
rather than what the actual color or hue is.

Every color has variety of tones; the light or darle, is depends on the color.
It's important to realize that tones are relatsehow dark or light they seem depends
on around them. A tone that's obviously light ireaontext may seem darker if it's
surrounded by lighter tones.

The range of tones can be produced also variehtdridnues (such as yellows)
will produce a smaller range of tones than darkersqsuch as blacks).

In other words, for having the successful rangeadbr, exact tones must be getting
otherwise it's just going to be visual noise. Thistfstep to doing this is to remove
color from the equation, to create a range of wmsirg only black.

For example: one way for achieving the light catoto add white. But this is
not the only way to reduces the intensity of théoigaoy adding another color of a
lighter value a lighten color will perceive. Foraemple, to lighten a dark red a little
yellow must be add.

2.2.5 Saturation (chroma, intensity)

There is various ways to express the saturatiacolafr. The easiest and most
limited way, is to use such words like; weak atrdrgy or pale and deep color which
are linked to the name of the hue.(for examplepdaee, pale green) Saturation is
described as the percentage of hue in a color.r@alaration is the level of maximum
chroma or purity, the degree of freedom from aduarxtof white. It can be also
considered the degree of difference between the lpue and its tint or shade. Also it
referred to as intensity or chroma; it assignedphety of a given color, the quality

that distinguishes it from a grayed color. Two e¢slmay be the same in the hue (for
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example, two green), and one no lighter or darkantthe other, yet still appear

different in color strength (Mahnke,F, 1993, p..27)
2.3 The concept of contrast in color configuratiorof interior spaces

Contrast express differences between colors. Thaciple of contrast
determines how color is perceived, how a coloragetbped. Contrast is the concept
that enables perception; therefore it is thoughemephasize it in this study with
various characteristics.

Since the three characteristic of color are hueyragon, and lightness, it is easy to
identify the contrast. There are many types of asts$, including light and dark, black
and white, and warm and cool. It is possible tol@epcontrast in terms of saturation,
or how much of each color a hue might contain. Testors that make a whole, for
example, a color composed of 80 percent red ange2ent green, would contrast

with a color of opposite proportions (Mahnke,F, 3P9

2.3.1 Contrast of hue

The contrast is formed by the juxtaposition of eli#nt hues. In the other word,
there is great distance between the hues in tlor edieel when the intensity of the
contrast is weak (Ladu, R, 1989).

2.3.2 Light and dark contrast

Light and dark contrast can refer to either the am@f light hitting a surface
or the actual value of a color. In this types ohtcast there is a great gradation
between light and dark contrast, (high- light, émd- dark).The best evocative of the
light and dark contrast, is the combination of kland white and the shade of gray

(Ladu, R, 1989).
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2.3.3 Warm and cool contrast

Warm and cool colors can provide a sense of tertyreraontrast. They will
clash when they are alongside. A cool color placedt to a warm color. (For
example: blue-red next to orange-red), will nobbemonious (Ladu, R, 1989).

2.3.4 Complementary contrast

Contrast is using, to describe color opposites;oonplementary colors. When
pure light hits a surface, is absorbed or reflectedl is translated into color, only a
specific portion of the spectrum is revealed int €@or. The remaining colors in the
spectrum are left over. For example, when lighd hired surface, blue and yellow are
absorbed and red is reflected. Blue and yellow d¢oenlo make green, which is the
complementary contrast of red and directly oppasit¢he color wheel.

Mixed together, complementary colors form a neutyedy-black. Beside,
complementary colors arrange the maximum amoumoafrast between two colors
and will give a visual vibration (Pile,J, 1997,14.).

2.3.5 Simultaneous contrast

In the visual field, different colors usually arees at the same time. This
creates an optical effect which is related to tHierinages. The effect of the
simultaneous contrast can be demonstrated by desiexperiment. While two colors
placed side by side provide contrast and will d@ffaee another. For example: when
gray placed next to blue will make the blue appediowish. Complementary colors
have maximum contrast, and when they are placetl toegach other the sense of
contrast between them will be improved. The samlersowhen viewed against
different background, will appear quite differentthe eye. (Ladu, R, 1989, p. 54).

Simultaneous contrast occurs not only between gmy a strong colored

background, but also between any two hues (asdsnfpey are not complementary).
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Each of the two hues tends to shift the other tdwtsrown complement. Achromatic
simultaneous contrast will make a gray appear dgginst a light background, or light
against a dark background.
The effect of simultaneous contrast is more obviatren the background color is
saturated, and when it completely surrounds théaserbeing contrasted. Other
observations show that closely related hues wilelsome of their brightness, while
complementary colors adjoining each other beconoagér (Mahnke,F, 1993, p. 30).
2.3.6 Contrast of saturation

The contrast is formed by the juxtaposition of tigind dark values and their
relative saturation. In the other word, if the egbdaced next to more saturated color,
hues with low saturation will appear monotonoug drihe color replaced next to the
high saturation, will appear more vivid.
Contrast of extensional so known as the ContrasPmiportion. The contrast is
referred to the relationship between sizes of tbercarea to reach a balance

(Macevoy,B, 2009).

2.3.7 Achromatic simultaneous contrast

Achromatic simultaneous contrast concern with blackite, and gray. Light
value, as well as hue, will appear lighter on a&daackground. For example: when
grays are placed on black or white backgroundr treue will be change. (The gray is
darker in light background and is lighter in dadckground). For instance: white on a
black background appear larger then a black area @rhite background, because
white spread and black by contrast, contract. Reglite dark on white but warm and
luminous on black. Blue appear darker in white atite become brighter, while blue

on black is more brilliant (Freinser,A, 2006, p).96
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2.3.8 Chromatic simultaneous contrast

In Chromatic simultaneous contrast, it is posstolenake colors behave in
predictable ways. For example: for appearing twlorsg it should present against two
different backgrounds and make it a middle mixtfrévo backgrounds. The separate
areas of the comparative color should not be platesk to each other, otherwise they
could be more easily compared and seen to be same.

This interaction is based on the fact that a sumdong color will subtract itself
from any hue that appears on it. By putting oramge yellow background and a red,
it will appear to be redder on the yellow ground gellower on the red ground. This
is because, in the first example, the yellow istsadbing the yellow from the orange,
so the result is reddish orange. And in the secthmred is subtracting the red from
the orange, so the result is yellowish orange.

It is also possible to make two different colorpegr, to be same color by
placing them on two different colors. For exampfellow- orange on the yellow
background and red-orange on the red backgroueg, dppear the same color when
they are mixing, but the mixture depends not omtlee hue mixtures but the values

as well (Freinser,A, 2006, p. 96)
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Figure 14.Brightness contrast
(URL 3: Strgmberg, 2009)
.http:/mwww.adobe.com

Figure 15. Simultaneous contrast Ei 16.C | . rast
: : igure 16.Complementary contras
(URL 4: Ludvigsen, 2009) (URL 5: Deza, 2009)

http://siritsentient.com http://patrickdeza.blogspot.com
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Figure 17. Contrast of extension Figure 18. Contrast of saturation

(URL 7: Keaton, 2009) (URL 6: Keaton, 2009)
www.faculty.weber.edu www.keylOreeder.blogspot.com

Figure 19. Achromatic
simultaneous contrast

(URL 8: Struycken, 2009)
www.studiolab.io.tudelft.nl
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TUDelft

Figure 20. Chromatic simultaneous
contrast
(URL 9: Pellay, 2009)

http://knol.google.com/k/maryvonne-

2.4 Color Mixture

In the color mixture the geometrical mixing methadsualize the color mixtures
within a traditional color wheel. This method ugbe midpoint between any two
paints on the color wheel to estimate the saturatiod hue of their mixture. The
geometrical method explains saturation costs vamgntwo or more colored lights or
paints are mixed regardless of their hue. The udatdte dulling of color are created.
Saturation costs are encountered in the demomstraif mixing step scales for
primary triad mixtures.

The geometrical method works very well for mixtuoédight in additive color
mixing. Because of the many differences betweenvtleecolor mixing processes, it is
much less defined for subtractive color mixing.#ar wheel can be used equally well
in both cases. Instead of removing the color whiddas to be used effectively as a
color invention. This is the basic mixing method ieth explained (Evoy,Bruce,

2009).In addition the mixture of color can be expta in different aspects.
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2.4.1 Additive color mixture

Colors are perceived in our eyes and brains byeetbolor code in the retina
which is sensitive to red, blue, and green. Jusargscolor of the spectrum can be
made by mixing the three primary colors, so thesalistinguish the various colors by
sensing different wavelengths with these threeptecs.

Additive mixture is used in theatrical lighting,dam computer monitors and
TV screens (Macevoy,B, 2009).
In additive color mixture (RGB), when light emittéd the surface to create color is
often referred to as additive. Red, green and hheetypically used as the additive
primary colors. In both, they combine to creatg(c magenta and yellow) which are
also called complementary color because each ah themplements one of the
primary color in additive mixture. When all threé tbhe additive primary colors are
added together, in approximately equal intensittegy produce white light. For
example: cyan as a combination of green and bile Is the complement of red, so
the result of the intermixture is spectrum. Coroespingly, yellow as a mixture of red
and green lights, complement blue. And magentaa asixture of blue and red it

provides green.

White=R+C=R+ (B +G)

White =B+ Y (R +G)

White =G + M (B +R)

As a consequence, it can be notice that additil@r ¢® a result of the way the

eye identify color, and is not a property of lighitere is a vast difference between
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yellow light, and a mixture of red and green ligdowever, both stimulate the eyes in
a same way, so it doesn’t notice the differencec@vay, B, 2009).
2.4.2 Subtractive color mixture

The subtractive color mixtures are based on pigmemimary colors of
subtractive systems are Cyan, Yellow, and Magemtbafarmed by subtraction of one
of the primary color from additive mixture. In coaty to additive mixtures, no
combination of primary subtractive colors can pmEuwhite. Moreover, each
subtractive primary absorb from white light, thewai@ngths representing a additive

primary. This principle as four formulas, definefakow:
C=W-R
Y=W-B
M=W -G
K=W-(R+G +B)
This way of definition of subtractive colors shomat, for example: Cyan pain
(C), subtract red light (R) from the white (W) ligiMagenta (M) subtract green (G)

light from the white light. Yellow (Y) subtract bdu(blue); and Black (K) subtract all

light from the white (Macevoy,B, 2009).

Now suppose that the red, green and blue lightiisirsy on the surface ,only red and

green light will reflect from it, so yellow will ggear in the surface.

W-B=(B+B)-B=R+G=Y
Like in additive mixture, subtractive system invedvcomplementary colors
which neutralize one another. Thus, basic compléangipairs in subtractive mixtures
are defining as: (orange complementary of Cyan|e¥icomplementary of Yellow and

green complementary of Magenta).
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As a result, Subtractive color starts by whiténligColored ink, paint, or filter
between viewer and also light source (reflectivdame subtract wavelengths) from
the light, giving color to it. If the incident lighis other instead of white, visual
mechanisms are able to respond well, but it is pefect, often giving a flawed
impression of the "true" color of the surface (Mamg B, 2009).

In the summary of the chapter, it is worth emphagizhat color in built
environment is quite apparent and should be appliedrdingly concerning whether it
meant to be energetic or rest and calm. In additievas accentuated that value and
saturation are as important as its hue. And thatiogiship between object and
surrounded field will evidence a level of contrabEe more an object contrasts with its

surrounds, the more visible it becomes.
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Figure 21. Additive color
Source: (Adelson,Ewald, 2009, p. 27)

Figure 22. Subtractive color

Source: (Adelson,Ewald, 2009, p. 27)
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Chapter 3

PSYCHOLOGICAL IMPACT OF COLOR

It is recognized that color has strong psycholdgicluence on human
reactions. There has been some research in tldstéieeduce various beliefs to some
reliable finding that can be put to practical uBdg,J, 1997, p. 136). Color and light
are major factors in man-made environments; ancetleeno doubt that they have a
strong influence on psychological and physiologigall being. It is no longer valid to
assume that the only role of light and color iptovide tolerable illumination and a
pleasant environment. Although color vision does aygpear in the forms of animal
life, radiant energy and its spectral componerit ptovide various psychological
processes in all kind of living organism. For exénpadiant energy is apparently
vital for the growth of plants (Mahnke,F, 1993 1).

Color is kind of energy which is effect to the miadd emotional feeling. As
John Ott writes, “Behind the psychological respotseolor are more fundamental
responses to specific radiant energy wavelengtirgéBjF, 1988).A person is likely to
feel cheerful on a sunny day and glum on a raing. ddonversely, psychological
attitudes trough the color will affect bodily respses, and also it effect to the nervous
system and hormonal activity. The kind and amodreén@rgy that color effect to the
space, evoke some of feeling response, it can eabtimulate, cheer or depress.

In the design of modern environments color is vienportant. In fact, it is

ahead of form in mans feelings. To talk about peophd their feeling about color,

50



many psychologists have noted that response to ferankind of logical processes,
while reactions to color are more impulsive and gomal. (Birren,F, 1988, pp. 27-29)

There are indeed a great range of psychologicacaspf color uncovered
through the years of comprehensive researchersxXample: numerous experimental
studies suggest that color can be identified ifjuwstion with color, flavor and sound,
weight and distance (Vodvarka,F, 2008).

Additionally, psychological and physiological asggeof color will become
prominent in design decisions. According to theesbations of theorists, the warm
and cool color effect to the human personality sese reaction. Warm color goes to
the excitation, the extroverted human being, bu¢ ttool color goes to the
tranquilization, the introverted human being. Fraraple: red indicate extroversion.
Such persons may not be too reflective and may beemuled impulse than by
reflection. They are thought to speed up heartrasgiration rates and to raise blood
pressure (Vodvarka,F, 2008).

Yellow, this is the warm color which has less aggree in impact than red and
it consider as sunny, cheerful and the happiestllatolors (Pile,J, 1997, p. 144). In
Vincent Van Gogh, we can see the attraction of the in many of his painting.
According to one of the theorist: “yellow is theptgally earthly color’(Pile,J, 1997, p.
144). It seems to illuminate the space. At maximgaturation is the most aggressive
of the hues.

Green, it is often the choice of persons who atelligent, social, who are
given to voluble habits of speech, and who oftemehan intense appetite for food.
According to the psychologist, contains the calmimdpaxing, refreshing, and quiet. It

is associate with the power of nature and of life.
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Blue, is the color to be associated with schizoplareBlue is a color of
suspicion. Under stress persons who like blue reag to flight from environment.
Blue it considered calming, restful, and comforgablhey suggest that blue reduce
blood pressure, pulse, and respiration rate. Perliasip is because blue occurs so
frequently at low saturation. Like: denim blue.

Orange: this color is a mixture of red and yellGwe intensity of excitement
which is come from red is reduced but somehow esqmt. The sense of cheer is
related with yellow so that orange become a coldh wappy implication (Pile,J,
1997, p. 144). This color increases the oxygenunothe brain. It is very hot color
that gives the sensation of heat. This may exphig many small children use the
color orange when coloring a picture of a campfli@s mixture of red and yellow has
been used to present the sun, happiness, attraamtidnencouragement ( Seybert,J,
2007).

Violet: violet is combination of red and blue iretholor circle. Is incorporates
the conflicting values of warmth and coolness. he spectrum it does not stand
between two neighbors (green and orange). Usuabletvis viewed as the color of
sensitivity and artistic expression. Pale tint aflet are define as playful, magical.
Deeper violet is dignified and mysterical (Pile,997).

Brown: brown are all warm colors. They tend apptatheir as warm and
comforting but have an unfortunate relationshiphi® dirt and soil. The more positive
implication relate to the comfort of the house, thgtile and the material such as
wood, brick and stone. This color lack the enecgetlor such as orange, red and
yellow but it retain some of the qualities and wakithen brown combine with other
warm tones, they express the comfort, otherwigellitoe very depressive if it doesn’t

combine with lively tones (Pile,J, 1997).
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Black, Black absorb the most light of any colordas thought of as opaque
rather than transparent. A true black is an absencny color or light, but most
blacks must be defined in contrast to their surdings. Black is strong color with
powerful implication of seriousness, dignity. lincalso project a sense of emptiness or
blackness. Black can be warm or cool in componémrhoomatic color, and making
them pure black. Dark gray and very dark blue carclose to the black, therefore
such tones can express the qualities of black (LRdd989).

White, like black, is only found in nature, in varg degrees of off white and
gray. It is perceived as an appropriate color,calhh in the orient it is a funeral color.
White reflects the most light of any color. It'sks of chromaticism and is a symbol
of the blankness, simplicity, cleanliness and puritlthough the color white it has
only one tone, but in fact, warm and cool white dnawore chromatic color and are
favorite background tones (Ladu, R, 1989).

Gray: this color is a result of the black and wloteis a range from light to
dark or from the mixture of chromatic tone with véhand black. Usually, dark gray
can be depressive and light gray in warm tone oessare useful as background.

The quality of color has been referred to by numgsnmvestigators. To quote
Maria Rickers (in Birren, 1988):

Color experience, when it occurs, is thus a mucimediate and direct sense

datum than the experience of form. Form percepfiarsually accompanied by

a detached, objective attitude in the subject. \@dethe experience of color,

being more immediate, is likely to contain persorafectively toned notes

(Birren,F, 1988).

To end up, color and light are as a form of ene@ylor affects to the people
feeling, and encourages them to provide satisfyingan relationships and it make

their life enjoyable. Beside, color is a resporsghiysical phenomenon and cultural

society. Both affect how people feel about colait Bow they use it.
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3.1 Warm, Cool and Neutral Color

Warm colors: In the daily life, is usually talkirepout warm greeting, warm
friendship, and a warm atmosphere. In color teiims,hues on the warm side of the
color circle are generally understood as comfoeiabbzy and pleasant. Experiment
proved that warm color in space provides more caoaite area rather than cool color
(Pile,J, 1997, p. 137).

Cool color: those are that give the feel of costher calmness. These color
are green, blue, violet are on the cool side ofdihele. These colors give sense of
relaxing and calmness. Cool color may become dspeesand negative in
psychological impact.

Neutral color: white, black, gray are in this catgg They are between cool
and warm and they have less intense psycholodiemiteThese color may seems very
boring but in the positive perspective, they arnagign practical area with a minimum
of emotional content. Achromatic colors are alsasidered as a neutral color, like

brown, beige and tans are also considered as heatoas (Hummie,Ed, 2009).

3.2 Meaning from color

Color plays a vital role in the world of designdasince design can cover many
different areas, it can be very powerful in humaad. Richard Gregory writes that
"We attach such importance to our perception obrcal it is central to visual
aesthetics, and profoundly affect our emotionakstdhat it is difficult to imagine the
gray world of other mammals, including pet cats dogs" (QXS SoftwareGgroup,

2007).
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Understanding the psychological impact of differeators, it is essential for
designers for working in various sections suchag®;l graphic design advertising;
interior design for the home and interior designifalustry and business.

In the world of marketing, color combinations a@ only used to attract our
attention but are also used to represent a congpawture. Lively colors bring
excitement and energy, red is especially synonynwatls speed, whether it is fast
cars, fast food or fast phone and internet senAoel also there are some brand which
are always dominate like, McDonald’s, Wendy’s or@Rkvho all make use of red as a
dominant color. Coffee brands such as Green Moan@evalia and Starbuck's draw
upon earthy greens and browns to represent theenaiine purple packaging of
Cadbury's, Milka and Lindt Dark Chocolate Trufflesnd the gold packaging of
Ferrero Rocher and Godiva represent luxury, weaithroyalty.

Color has the ability to affect a person's appetitea restaurant owner has to
be aware about the hues that they pick. As alredefined, red increases blood
pressure so it will also increase a person's apgpsb red is very popular color for fast
food restaurants. In a formal dining situation heere it may be more pleasing to
encourage the customers to remain longer and tiverefder more food or beverages,
in which case the color blue may be used to caleh r@hax. Thinking about the
definition of warm colors meaning happy and coolot® defining sad is not
necessarily an incorrect line of reasoning. Howevlee meaning of color can be
defined opposite to other persons. So these diftexe have been based on variable
such as gender, culture, politics and experienicesnardo himself tried to make the
definition of color simple by saying that:

“We shall set down for white the representativdigiit, without which no color

can be seen; Yellow for earth; green for waterelior air; red for fire; and
black for total darkness” (Frank, P, 2006).
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However, his definitions were not widely acceptBdt before anyone can define the
different colors, one must first know what colar is

The color red is an intense color which can renfelings of war, danger
(such as red lights on alarms), strength and pawaome countries most people think
about the color red, as a popular holiday, ValesirDay, with this thought, many
think about red roses and hearts which can reprdselings of passion, desire, and
love. On the other hand, physiologically, red hasrbfound to increase metabolism,
and increase blood pressure (Seybert, A, 2006).

Faber Birren writes that:

"In human beings red tends to raise blood presguise rate, respiration, and
skin response (perspiration) and to excite braimsavihere is noticeable
muscular reaction (tension) and greater frequeri@ye blinks. Blue tends to
have reverse effects, to lower blood pressure ansepate, skin response is
less, and brain waves tend to decline. The greginorref the spectrum is more
or less neutral. Reactions to orange and yellonakie to reactions to red but
less pronounced. Reaction to purple and violeinslar to reaction to blue"

(Birren,F, 1974).

Orange is a color which is combination of excitmigred and joy of yellow.
And it can increase the mental activity. It givesensation of heat. Orange color
represents sun and happiness, creativity, attraamo success and encouragement this
is why children use this color. However, when sqmeple see the color orange, the
sign of warning comes to mind (Seybert, A, 2006).

Yellow is the color of joy, happiness, and freslndsxposure to the color
yellow can activate mental activity. However, cudiily it has been noticed that babies
cry more in a yellow room. although, most child@mound the world do not chose
yellow as a favorite color, but often times menlwélate the color yellow with

children, In German, yellow actually describesaesbf jealousy(Frank, P, 2006).The

next color in the spectrum which is most natural arost restful is Green. Green is a
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symbol for growth, freshness, harmony and fertilibp the contrary, the darker greens
can express feelings of jealousy, because it mpkeple think about money (QXS
SoftwareGgroup, 2007).

3.3 Use of Color Implications in Practice

Numerous researchers, conducted by various methodkiding the
experimental studies, observation and investigatioave identified a range of
universal psychological response to color, reldtedolor associations with various
objects, moods and emotions. Perhaps, the bestpdxahthe universal reactions to
color is a hue with temperature. Thus, yellow-redion of the spectrum refers to
warmth and heat. While blue and green hues refédraaool region (Hallok,J, 2008).
Notably, various colors which are associated witfedent temperature are supported
by numerous studies and experimental investigations

Additional colors should appear supportive of thainmcolor. Colors invoke
different emotions. Some are positive; some are atneg depending
on the viewer's perspective. Beside, people hawn lokescribing the feeling and
emotions by using the various color names in daggech. For example: “She is
blue”, “Wow that’s a great red sunset”, “green wathvy” (Tedric,A, 2007).

Moreover, color effect person moods from the montleey are born, therefore
knowledge of what tone obtain certain reactionsnfitmabies is a very useful tool for
interior design with client that are expecting @ctht is no accident that they put the
babies blue or pink, because they are very calrtartge baby. Bright red and yellow
hues make a baby restless, and orange which ia tygtical color can create a warm
nurturing feeling (Birren,F, 1974).

Faber Birren writes that "In human beings red tetodsaise blood pressure,

pulse rate, respiration, and skin response (petsmr) and to excite brainwaves.
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There is noticeable muscular reaction (tension) gmediter frequency of eye blinks.
Blue tends to have reverse effects, to lower blpoelssure and pulse rate, skin
response is less, and brain waves tend to dedllme=green region of the spectrum is
more or less neutral. Reactions to orange andweadl@ similar with reactions to red
but less pronounced. Reaction to purple and viglesimilar to reaction to blue”
(Birren,F, 1974).

Nevertheless, due to long term associations, nfdseandividuals still tend to
associate red, orange and yellow with heat andskdund greens with coolness. Indeed,
it is set on instinctive level and support by lifiere experience that yellowish sun and
orange red fire produce heat, and blues and gregm€oolness.

In addition, there is a great experimental invedian between the color and
emotion over the years. This study was from expemis may assist between color
and human emotions and their effect on daily IFer example according to some
theorist, it has been revealed that connectioronfesmoods and emotions with some
color are more obvious than other (Buckalew, I,5)9& doing so, having an idea of
what characteristics are appropriate to the spaltéead to choices of color, material
and color relationship will intended purposes. Example: the useful exercise might
be to plan color and material for a number of spasech as a family living room,
library, hospital, restaurant, shops and etc. amgbrer of this place may developed in
order to consider which colors and materials angr@piate for these space (Pile,J,

1997, p. 155).
3.4 Effect of Color in Form

It has been suggested by some of the theoristthat and form are related as
expected. As a theory of Itten, there were conoadbetween primary color and the

simple geometric form of the square, triangle amdle (Pile,J, 1997, p. 156).
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Therefore, in terms of form perception, color can dpplied to stress, weaken, or
convert perception of specific form into new seiwsatindeed beside its impact on the
weight, size, and distance color has ability topghthe space, diminish the volume or
it makes it more pronounced. Apparently, color fogtationship is one of the aspects
in a design.

According to the Bauhaus theory, the supportingyhargues that the square
with its horizontal and vertical lines is relatedthe gravity and so to red. The triangle
and its weights it goes to the yellow, “the symbblthought”, the circle which is
symbol of relaxation is then seen as relating t®bl'o move this theory further, Itten
proposed that the secondary color had relationghigeometrical form as well. For
example: Trapezoid related to orange, sphericahgite relates to green and ellipse
relate to violet (Pile,J, 1997, p. 156).

To start with, it is worth to review the exampleaafior form synthesis which
has proposed by Brochman on two dimensional pldfiestly, Bochman draw a cube
with red color, but he left the third plane whitéesselgren, S, 1969, p. 114). He note
that conspicuous perception of cube diminishes idiately, and appear as a part
which is cut from another larger object. Conseqglyei@rochman (Hesselgren, 1969)
writes, “uniformly color surface thus contribute waderline the form, multi-colored
surfaces to dissolve it” (Hesselgren, S, 1969addition, he proposes to take another
drawing of a cube and give to each of the surfaseswvn color, for example red, blue,
and yellow. As result, Brochman find out that, “newery impression that the cube is
made throughout of a homogeneous mass has beama@@way and we are left, it
seems, with several almost separate surfaces” ¢lgen, S, 1969). As a result
Brochman notes that the color can transform ordggterception of form, by creating

the new object, or splitting it.
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Along these lines, another experimental study wasdacted by Swirnoff.
Among numerous researchers on characteristic afr,c8wirnoff, note that color is
one of the “constituents of form”, conducted a nembf studies, and dedicated to
effect of color on visual appearance of object.

One of the experiments according to this theory thas, two cubes of equal
size were joined together at right angle by a sgjpé&ne at their common base. It was
supposed that the observer would be placed theaftprthe object. Further, the face
of the cube was divided by diagonal line into vas@atterns. As a result the division
of each plane resulted in cluster of triangle whigins into impression of pyramids
(Swirnoff,L, 2003, pp. 75-77)and it should be ntiat, value and saturation of color

rather than hue effect to the shape.
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Chapter 4

PERCEPTION

4.1 The Perception of Color

In general, preceding chapter has dealt with pdgdial impact of color. However
all former data are given rather theoretical tolaxphow warm and cool color effect
to human mind and emotion and how color became ioi@m in design decisions.
Continuously, in this chapter the color perceptard the way that people receive

color are explaining.

Human perceive color principally in two differentys: as a characteristic of
objects and as a phenomenon. The unexpected fHuatishe first, regard as natural
and normal, is based not upon the true appeardribe color but upon the experience
and visual memory what human can actually ses. dbvious that the sky is blue, the
grass is green and the earth is brown. The tru& wfecolor is generally regarded as
the choice of painters and others who work witlocdbut regularly for other people, it
is the object view that exist.

In order to find out way in the world to negotiatigjects, identify things under
a variety of different setting and different ligtanditions is important. In parallel with
the size, shape, texture and brightness, colorletalvecognize objects and situations
that experience has taught person to identify ,fheming the perceptional sense for

detection of the new and the less familiar (Lateralsl, 1996, p. 31).
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Additionally, color for Newton and the theorist we@mething absolute, given
by the wavelength of light reflected from each poisaac Newton provide logic
framework for understanding color. His early reshamto color resulted in his
discovery that sunlight is collected of all thearslin the spectrum. He directed the
sunlight through the prism. He observed that theofaight was bent, and the result
was an array of color with the different range @welengths, in the following order:
red, orange, yellow, green, blue, blue-violet, amulet. This array is known as the
visible spectrum.

When light hit a surface, some wavelengths arerllsioand other is reflected
by its pigments. This process gives the surfaceater. For example red is visible
when only red wavelengths are reflected off théager of an object, such as red apple,
and the remaining wavelengths are absorbed. Andnwdiethe wavelengths are
reflected off a surface are mixed, the result igevfireinser,A, 2006, p. 4).

In this, there is a direct similarity between theib and the information
processing mechanism of a computer, although ishrmare complicated. The visual
system is made to obtain a maximum of informatiatih\& minimum of attempt: that
which is not immediately required, or can be takengranted, can be considered
unneeded; the eye has evolved to see the worldh@hanging color, in spite of
changeable, variable illumination (Lancaster,M,d,98 33).

Additionally, perception is a very selective adivivhich examines how the
concept of the visual world is formed. While itclear that the person can only live in
a functional environment, there is much disagre¢noenhow these functions are
expressed to be much more than forms following tionc They are symbol,

comforting or otherwise, of the places people iive
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Furthermore, it must be emphasized that perceg@onbuild up the images of
the visual world. The visual process is one of skanning. For example: the eye
move, the head, neck and body, gathering imagestlik frame of a moving film.
From these images the scene concentrated the iafiomand stores them in visual
memory (Lancaster,M, 1996, p. 22).

In general, most of the conceptions and judgmeftth® environment are
based on human perceptions. The belief and thowadfust physical world depend on

the perceptual abilities, about what human canlsesr, feel and understand.
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Figure 23. An Eye for Color
(URL 10: Manteghian, 2010)
www.ultimateavmag.com

4.1.1 The human eye and color sensation

Basically, the human eye consists of cornea, tise tine lens, and the retina.
The cornea, which serves as a preliminary lensimglp focus light, is the transparent
covering in front of the eye. Light enters the @arand passes through the pupil, the

opening in the center of the eye. When the amotifiglot pass through the pupil is
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controlled by a ring of muscles called iris. Theéhpeontinues through the lens, which
modifies its curvature to focus the light so thairoduces a clear image on the retina.

Retina the inner surface of the eye is the pathefeye that receives image. It
is located on the back of the eye and is regarded part of the surface of the brain
that is sensitive to light. The retina contains ttypes of cells; rods and cones
(Mahnke,F, 1993, p. 38). The function of the rogi$a allow the brain to see weakly
light. They do not distinguish hue, only black amdite. While, the cones help to
perceive hue. The cones in the eye only recogmeidglong wavelengths), blue-violet
(short wavelengths), and green (middle wavelengti, send these color messages to
the cones of the fovea, an area at the centereofetima, whose cones transmit to the
brain. The brain then absorbs the red, blue-viaet green impulse and mixes them
into a single message that informs that, the cbking viewed. For instance: the
reason of seeing red is because the red sensdivescare activated while the green
and blue-violet ones are relatively inactive. lbgll be known that objects emit many
colored wavelengths (red, orange, yellow,green,bliaet) but the eyes cone break
these colored wavelengths into red,blue-violet,gméden which the human brain
processes into the colors that can be seen. Yefiawe result of the green-sensitive
and red sensitive cones being activated and mixatk whe blue-violet cones remain
comparatively inactive (Freinser,A, 2006, p. 3).
4.1.2 Color vision

The human eye contains about 120 million rod-shagsdld that are sensitive
only to light, and about 6 million cones shapedsctiat are responsive to color; these
are connected by series of nerves which are assddiathe brain. Accordingly, in the

central fovea and in the region next to it, mosthaf action of seeing takes place; for
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example: the eye perceives fine detail and cotoreé sight is essentially cone vision
and day vision; minor sight is rod vision, espdgiakeful at night (Feisner, 2006).

In man vision, the fovea area of the retina wide on form, brightness, color,
and detail, shape and distance. At the same timeeretina will respond to brightness
change or motion on the outer boundaries of tHd Gévision.

When two lights are flashed at the same time, anleirgy the fovea and the
other the border of the retina, the light seen &tlyewill appear to flash ahead of the
other. Similarly, blue lights require a slower llimg rate than red lights, if such
blinking is to be seen (Feisner, 2006).

In seeing any color the eye has a tendency to pedustrong response to its
opposite. So prominent is this reaction that ingsi afterimages to view. By staring
fixedly at a color image, the ganglions become reédd and the image becomes
temporarily impressed on the retina. For exampleen staring at a red area and then
at a neutral surface, the after image of red waligoeen and the afterimage of yellow
will be blue. The phenomenon has great influencealar effects and gives intensity
to strong contrasts and to merge color arrangement.

Recent scientific experiment point out that afterge effects take place in the
brain rather than in the eye. This also seems dfutusions linked with brightness
contrast (the fact that colors look relatively lighh dark background and relatively
dark on light background) (Birren,F, 1988, p. 2&)positive after image occurs on
instant observation and is the result of differeplbred lights. When the afterimage is
seen as the complementary hue of the observed amarit is expressed as negative
afterimage. Negative afterimage occurs after arcislmbserved and required more

than an instant glance (Freinser,A, 2006, p. 94).
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The after images provide a way of determining tkececomplement of a hue.
It was supposed that red and green were complenyemii@s, but red or orange-red
bring a cyan afterimage and green bring magentae Bhd yellow intermixes were
once thought to produce green, but a vivid grees m@ forth coming. Violet-blue
evokes a yellow afterimage and vice versa, wittegneowhere in the formula. If we
stare at a black and white image on the televismren, the afterimage will be white
and black.

If the glance is diverted to a colored backgrouhe, afterimage is seen as a
mixture of its complement and the background hum. é&ample: if the retina is
saturated with an orange red image and the glaakt® dn a yellow back image,
making the yellow background appear even yellowend if the glance is diverted to
the same color as the afterimage, the eye is dapiv its proper afterimage and the
result is visual instability (Miller, M, 1997, pp8-69).

The physiological phenomenon of afterimage is usexl proof that
complementary colors are the basis of harmoniosgydeAlso, when complementary
colors are placed next to each other, the effdadib pleasing because the afterimages
of one improve the other (Mahnke,F, 1993, p. 29).

Consequently, the concept of complementary hubassd on the color wheel,
on which those colors that are opposite are corsideomplementary.

4.1.3 Color Rendering

Color is one of the most challenging aspects inetmaronment. To deal with
any color related problem, it is essential to mmathat combination of pigment colors
and mixture of spectral hues will produce a veffedent result. Red, blue, and green,
are the primary colors of light, and the seconda®y yellow, cyan, and magenta. It

must know that mixing pigment and mixing light arery different. For example by

66



mixing, brown paint occurs, but red and green liglake yellow light. When beams of
light are mixed without any absorption, an additprecess occurs and we get white
light. However, when light lit through a color @it a subtractive process occurs. To
think about color relative to light and its effeeeé should consider about additive and
subtractive color mixture (Erdman,D, 2007).

A common concept of color temperature and colodeeing is that both
describe the same properties of the lamp. Colompéeature describes the color
appearance of the light source and the light wisckemitted from it and the color
rendering describes how well the light renders oiio objects.

The color rendering index is a single number onahesfrom 0 to 100 that rates
a light source according to the illuminates a falige of color. A perfect light source
would have a value of 100 CRI. Standard incandedgnt has a CRI of 95 or better,
fluorescent light falls in a range from 48 to 9@@uling to the types of tube (Pile,J,
1997, p. 24).

As an example: the image of the left is an exangpla full spectrum of the
source of Kelvin temperature similar to the nata&light and CIR of 93. The image
of the right side is from the halogen bulb whicls BaCRI of 98 and the reason that the
image appears yellow is because the several shades than the actual sunlight

striking the earth surface (Hewson,B, 2009).
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3000k -52 CRlI 3000k -82 CRlI 6500k - 82 CRI
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Figure 24The illuminatior of same object with light with different C
(URL 11: Luca, 2009)
www.lightcalc.com

Figure 25An object illuminated with lighsources of different CRI valu
(URL 12: Goldberg, 2010)
www.techbites.com

The result of this observation show that the sdigieed with in photo with th
CRI of 90 is vivid than when lighted with the ligiRI of 50. However a light bul

with light with CRI is not equal to light from arfedr light bulb with certain CR
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Figure 26The color blue is different when illuminated witght of the sam
CRI value.
(URL 13: Rusell, 2009)
Www.eye.co
In this example the two light sources illuminatithg object have a CRI of 7
but the light source on the right renders blue nmateirally than thone on the left.
4.1.4 Color Temperature
The term color temperature is describing the cofohigh emitted by natur:
sources. Initially, the concept of physical colemperature is based on the associe
between the temperature of black body radithat is a theoretically perfect radie
(Davidson,M.W, 200« According to Dill “A measure of the distribution of power
the spectrum of white, or colorless, light, statederms of theKelvin temperature
scale. The human visual system is incredibly adegtickly correcting for changes
the color temperature of light; many different kendf light all seem “white” to us
Photographic film is not so forcing; daylight film is made to be exposed by 550
light, while “indoor” film requires light with a dor temperature of 3400 K (or 32
K, for professional film”.The human visual system is adapted changing the colc
temperature of light. Usualmany lights seermas white. Usually daylight film is mac

to be exposed by 5500 K light, while indoor filnguére light with color temperatul

of 3400 K. on the other hand, photographs on indimr which is taken in sunligk
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becomes blue as the photograph taken outdoors adeshiluminated by blue

sky(Dill,Ch, 2007).
According to Kelvin “study by heating the carbor ttifferent range of color
with different temperature will be produced. Thadi cube first produced a
dim red light, increasing to a brighter yellow #ee temperature went up and it
produce a bright blue- white glow at the highestgeratures. In doing so, the
color temperatures attributed to different typediglits which are connected
based on visible color matching a standard blaakyband are not the actual
temperature at which a filament burns” (Birn,J, 200

In addition, color temperature applies only to maltwsource (sun, sky) and when it

refers to the light sources such as fluorescend, @her arcs, the proper term is

correlated color temperature. To demonstrate thgeaf colors which are generate by

different light source. Usually warmer colors aepnresented by lower temperature,

while the high temperature implies cooler huesr{Bir2001).
4.2 Interaction of light and color

Color studies begin with the interaction of lightdacolor, for without light
human wouldn’t observe any color, shape, or sp@he. understanding of light and
color was assisted by Sir Isaac Newton's discotreat/white light contains all visible
color.

All light is seen as white except when standin@ ispace lit with colored light, either
through colored glass windows or by virtue of patar lighting elements
(Vodvarka,F, 2009).

Cool colored lights make the object appear cootet @ce versa. For example,
furniture in a home that are reds and oranges eamdre appear under warm colored
light, and a space with blue and green decorajgpear better under cool colored
lights. If warm light colored are lit over cool coéd objects and vice versa, the objects

will appear darker than their natural color.
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Seeing the same object under different coloredtdighill result different to the
human reaction. For example: in the restaurancéllyi use warm bulbs such as
red, to enhance the atmosphere and to make thedr $eem more appetizing

(Karlen,Mark, 2004).

As discovered by researcher, blue light are usedecrease appetite. For this
reason blue and cool colored bulbs are not typiaadled in restaurant. Blue and
cool colors are using in hospitals and medicallitaas due to their calming effects

(Karlen,Mark, 2004).

How light gives an objects color

In order to use color it is important to know haght become color. Color is
light and light is one of the known forms of radiahight is traveling in the
wavelengths. The wavelengths have different frequemd the number of frequencies
concludes the individual colors. For example Resl the lowest vibrations (430,000
times), Violet the highest (732,000 times).

Color is appearing by the light. In the absencégbit all objects are colorless
and they exist as a shade. A full range of the evlight contains each color of
spectrum, like: red, orange, yellow, green, bladjgo and violet. None of these color
exist, until the wave light reflect and enabling @yes to perceive and transmit them
to the brain.

As it was mentioned in the previous chapters, &iat Newton discovered that
when sunlight is passed through the prism, thet logint, and the result is the colors
which are display in an order. And the arrangenwérthe color is from the longest

wavelength (red) to the shortest, (violet) withrage, yellow, green, blue, and indigo.
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Of the method for producing different color is atpdimn and reflection.
Usually the world is colored by absorption andeetion. When light hit the surface,
some waves are absorbed and some of them reflefftéue surface. These reflected
light waves are picked by eyes and they then tratesnto the brain as color. For
example: to appear red, an object will absorb atratisof the spectral wavelengths
except the red, which will reflect. Or an orangeas orange, a grape is not green, they
are colored by their molecular structure, whichow the wavelengths of light
absorbed into the object to be reflected in ordebe perceived by eyes (Ladu, R,
1989, p. 45).

As a result, according to a physical charactessdicd chemical component of
a material, specific wavelengths are absorbed ahdr® are either transmitted or

reflected, thus, contributing to the color appeeaeanf an object.

Figure 27. The picture is of white light going thgt a prism and showing color
(URL 14: Blanc, 2010)
https://moodymiddle.wikispaces.com
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Chapter 5

COLOR AND INTERIOR SPACE

5.1 Variety of Functions of Interior Spaces

As it was exposed in previous chapter, the humdieftend thoughts about physical
world depend on the perceptual abilities that wldtuman can see, hear, feel and
understand through the literature surveys’ thahewt light no color, shape and space
would be observed. Accordingly, certain colors wierend to effect to human life and

the sense of vision, can be considerably alterecbhyr.

Every people have experience of space. Color carsdem; space can be
described in terms of forms, objects and containm@fhereas, space represent the
elements that they organize the place, and they dharacter to space. In the dairy
life, people learn to negotiate objects and peagdeeloping particular skills in sports,
dancing and acting, which are process of undersigrapace.

According to the Greek philosopher; space wouldb®oexist, because it could
not be seen. At the same time, Plato, introduceddba of geometry. According to
him; “space was seen as the sum of all places,nandig field with directions and
gualitative properties, which can be interpreted spmce and character in the
landscape.” (Lancaster,M, 1996).

In the Renaissance, the Italian attempt to undeistfae space by analysis, and

designing and the architects tried to impose amati order on the patterns of the
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cities, without considering the color. Afterwardy the twentieth century they
succeeded to the vernacular architecture and d#sgaf color. The principle of the
new renaissance was embodied in the new renaisséreewith the straight streets,
unbroken roof line round arches, repetition elemasta cornices, windows and
columns of the facades (Lancaster,M, 1996).

Additionally, the most villages and old town aresd#bed as colorful place,
such as; Italy, Austria, Mexico. To these must ke also, the traditional places
distinguished by the natural color. Additionallyithaugh color was implied as an
aspect of material, but it was not major elemensauenties, perhaps because of the
architectural inhibition of that time. In additiothere has been exploration of color
everywhere, but with lack of meaning and harmomratBut currently, color is easily
available, mixable and limitless. Color can modthg proportion of the house, and it
can create calm and exciting room. In additioeyeéhis number of aspect that colors
affect to the functions. A decision to work towardcheme dominated by warm, cool,
or neutral tones can be influenced by several factoke; climate, orientation (Pile,J,
1997, p. 158) for example warm color is more acapt in cold climate, and cool
color is suitable in summer and according to thentation of the building; where
window admit daylight, for southern orientation thle house is suggested cool or
neutral colors and in northern orientation, warmaors are suggested. Thus, this is a
best way to arrange color selections within thecgpdn doing so, the process by
which color is choosing in a design has effecthe interior design of the house
(Pile,J, 1997, p. 159).

To quote Patrick Heron: “for the human eye thered space without its color;

and no color that does not create its own spacenvbu open your eyes the textures
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of the entire visual field consist of one thing:dathat is color” Laurence king

publishing (Lancaster,M, 1996).

5.1.1 Residential

Bedroom

The color scheme of bedroom interior design amdmgpeople is different.
And it would durable or soothing. There is no hamdl fast rule for decoration of the
bedroom. Planning the layout for the bedroom isngportant part of the design. For
instance by choosing the best position of the lballe, partition, crating walk in
dressing room or even a suite bath room the roolhappear different (Taylor,L,
1998, p. 6).

By using bright color and avoiding the busy pattegsleasing and tranquil
environment are created. Shades of beige and aieaompanied with textured cotton
are very comfortable together.

“The hues, especially shades of medium to dark bspvare perfect for the

bedroom because they are nurturing and satisfying smuls” (Haupt,J,

2009).Explains CMG's Bredenfoerder:

"Greens and browns are a classic combo that's p@pylar right now,” says

Seattle-based designer Nancy Satterberg. "It'sat grombo for the bedroom

because of the feeling of warmth. You want to feety in your bedroom."

(Haupt,J, 2009).

Usually men have durable and bold color as seledto their room. As opposed to
the bold black or any other strong color, naturalirgy wood is often attractive to the
room. In addition, bedroom interior design ideas i]mmen according to the color
scheme are softer. Some women might like the natwoad but other could also like
the attractiveness of metal or wrought iron ordlatyles (Hallett,l, 2010).

Generally there is one main different between ddcbedroom and older

people in the house. The children room should gnothi the child. It is possible to
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provide the child with the facilities style, comf@nd safety. So before designing the
children room it's important to know what effect lee children is. There are some
cases which are effects to the children psycholggh as: a dash of color, light,

covers of the floor, piece of furniture, windowtte child room and so on.

As it suggested for the color of children roomisitbetter to use bright color
such as yellow, blue, pink for the children to makeir room alive. Lighting also is
another important element in children room. Fornegle floor lamps are very useful
and it can be placed near the play area. By usgig Wwith dimmers it provide this
possibility to dim the light while reading the bo&dr children. Another aspect that
should be considers to the children rooms is flmmrering. Safety should be the first
thing to consider when selecting the flooring floe thild’'s bedroom. So the friction
and the fine material that are allergy proof shdagddevoid in the room. The essential
pieces of furniture in a kid’'s bedroom are a begboard, bookshelf and study table.
While selecting the furniture, it should be consittethe color and the quality of the
material. The other important aspect in the childiesm is window, so by using the
shading, the direct sun can be controlled throhghrside (Gupta,R, 2009).

Bathroom

The bathroom is one of the most intimate room$enfttouse. A bathroom can
use as cleansing the body and as a sanctuary chwirelax at the end of long day.
The bathroom can divide in some categories sucimadern and ultra modern.
Modern bathroom have the new shape of bath, shoalgnet and it decorate with
uncluttered style. Both the modern and ultra modeay change the mood. This mood
change can be created in a number of ways. For@eramell placed light fitting can

affect the bathroom area and color of the wall (/e&996, p. 10).
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It is quite obvious that wall and floor need calefonsideration in a bathroom.
Paint are a good option, and now a days thereasine products especially for kitchen
and bathrooms. A plain painted wall in vivid colsra suitable contemporary style.
However ceramic, marble are very practical in baihr and suitable for the wall and
floor (Taylor,L, 1997, p. 62).
Despite of the wide range color of bathroom, wiciéor is more popular. The white
bathroom depends on the surrounding, so it neetdtorize limited to white alone. In
some scheme other color are successful also. Btaince: many people think that
white tile bathroom is very suitable for the bathig but combination of white tile
with the other element and texture and also col@duaessories like blue tieback to the
room can make pleasure environment (Taylor,L, 19938).

Living Room

There are some varieties of room types in environirtteat each of them needs
to specific design. The interior designers showdfdmiliar with the design issues.
And the best arrangement of the room it dependthercirculation, balance, texture,
harmony and comfort (Miller, M, 1997, p. 92).

In addition, there are a variety of factors whishrelated to the function. In a
house or apartment with a several room, it is oftessible to choose a space for color
treatment. Alongside new ideas in architecture, tfadern house has been shaped
with the social and economical patterns. In thé¢ ta® decades experience showed
that the new changes affect to the house pattesrton and cities grew in size in
twenties century, the urban land price increased. alhe house has now become the
most valuable asset (Sweet,F, 1999, p. 14).

Most houses have range of functions. They allowpfeeto live together or

separately and they have different activity plaesdsch can make up people lives.
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Over the century the house was divided in sepa@en, and each had separate
function. For example: they provide open space/apei and social space. Some areas
will be full of activity and some area was madegage place for reading and thinking
(Sweet,F, 1999, p. 18).

A number of overview applies to color selection fdifferent functional
situation. The color scheme can influence to tiverse factor. For example: the color
scheme which is dominated by warm, cool or neutraks can be influenced on
climate, orientation, activity. According to theinchte: warm colors generally are
more acceptable in cold climate and cool coloraftdy to use in warm region. For
getting the better result of the color, the oriéiotaof the building should notice. For
instance: in the southern orientation of the hoit& suggested to use a cool color
while in northern orientation use of warmer colsrsuggested. As it was mentioned
color can effect to people moods and activitiegyme color tends for excitement and
activity and cooler color favor calm and considera{Pile,J, 1997, p. 158).

Designing and decorating the living room is oné¢haf most important aspects
in interior design, because people are spending afdke time for sitting and relaxing
in this area. So by taking a close look at thedament of the walls, floor, lighting,
soft furnishing, mixing style, texture and formettlesigner can create the pleasure of
designing and decorating of the living room (Taylod 998, p. 10).

As it was mentioned previously, the idea of usintpc might be very useful
and successful in the living room. The process byckv color is chosen in design it
effect to the interior design. Painting all aspetcthe room with the same color can
effect to the volume of the space. This methodaggear the room smaller or bigger.
The idea of red room or green room may seem veérgchive but it depends on the

numbers of living space which are available in audgo So occupied can choose
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among alternative strong color environment. FomgXa when woodwork is using in
the frame window or door, white or more chromatoc can be use to contrast with
them. This strong chromatic can be used in furaitr accessories such as cushion.
Floor is usually best to use in warm color. Forregke: natural wood flooring such as

carpet makes the room warmer and more invitinge(®il1997, p. 160).

Kitchen

The kitchen is a heart of the house, is a frieraigter of the house, a place
where a family and friend gather and the food eppre and eaten. With increasing the
important role that the kitchen plays in modern benthe designers can consider to
the interior design of the kitchen (Lee,V, 199760).

As this place is using for limited period of tim@ichens can make use of
strong color for walls, cabinets and floors (Pil€,997, p. 162). By creating color in
kitchen it can stimulate the hunger. The matenghsas: granite, laminate, steel are
another way to spice up the kitchen. One of thieiefit ways to add color in kitchen
is painting the cabinet. Since cabinets usuallyupgcthe great part of the kitchen,
adding color it can spice up the kitchen décor. therkitchen wall the best way is to
install the colorful tile, because it looks beauitéind clean.

Since lighting effect to the color, the best waytasuse light to make the
kitchen look brighter and appealing. So by usirgggpot light in the kitchen, it makes
the kitchen more dramatic. Using color in accessprilowers jar, bar stool, and
pictures it makes focal point of color (Leo,D, 2008
5.1.2 Non residential

Although the focus of the interest of interior dgsiis often personal, it

certainly needs not to be limited to the persomahé environment. Life style today
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dictated that people spend many of hours in workitgations, shopping and they also
spend time eating out, traveling and staying irelsotThe nonresidential environment
should be as well planned as the home environment.

Color in public and work area is different with igemntial complex. For
example, color in medical facilities is differenttvoffice interior or gallery interior.
The difference is according to the people needsigbder must be responsible about
people needs, since it can effect to the behawndr atitude. In fact, Philosophy of
color has changed in few years. For instance, naetkcilities used to be white and
cool looking. Today it has found that, the soft areditral color in a variety of value,
from dark to light are relaxing. The interior desigf hotel, restaurant, and motel are
dedicated to the culture and climate. In doingnsore lavish and pattern are using in
reception area. In restaurant, red and orange as stimulating to the appetite
(Nielson,K, 1990, p. 74).

Office  interior depends on the nature of the bussne
For example the perfect interior design for anriotedesigner office will be totally
different from a high-tech computer company. Onéhefmain objectives in the office
design is to create an efficient working environtmevhich can support productivity
and provide comfort for the users (Dianne,R, 20@%).important to know how color
affects the health and well being of people inwk place and their productivity.
And it has proven that the office environment céfieat to the job performance and
communication. For example studies show that rddchvis a warmer color, causes
the heart rate to increase; and blue, which is @ color, causes it to decrease
(Marberry,S, 1994, p. 113).

In school and collage which is including the diffiet functions such as office,

cafeterias, dormitories; the classroom and lectacen should design in a way that
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move the student attention to the board. In gerveaam and cool as climate and even
orientation of the building should be concernedroi®er color may be used for the
front of the wall with color related to or contragt with the green or blue of the

chalkboard (Pile,J, 1997, p. 174).

As for the color or walls and fixtures, there aceng reason that why certain
colors are better than others. To begin with, thestmvalued colors in the
psychological sense are blue, red, and green. Tgreésary hues are suitable for sign,
end walls, and display. They appeal on sight, bezdhey are enjoyed by all ages’
level and people with all cultural background. Besmof the needs of attraction, wall
colors in stores and shops can be on the cleaar, side. For example oyster white
could be used as a general sequence color. End,wedlll around elevators, and
freestanding columns could then be used in brighlore perhaps flamingo for
women’s department, sapphire blue for men, pummkirbright yellow for house

wears drugs (Birren,F, 1988, p. 88).
5.2 Various Effects of Color on Interior Space

5.2.1 Volumetric approach to color

Color may be used to modify and improve aspecth@fize and shape of the
space. Color may be used for example to draw aterdn some element. For
example: trim might be painted in a color with sggacontrast with its surrounding to
give emphasis to the elements it accent or it meapdinted to match the surround as
to make it modest. Or a doorway can be given ingmae or noticeable. The general
purpose of a space can be made by functional cbloice to show calm or relaxing,
excitement or activity (Pile,J, 1997, p. 99).

In general terms color can serve in four main fiomst: 1.it can catch attention,

2. it can hold attention, 3.it can convey inforroati and 4.it can make information
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memorable. Usually, color is the most eyes catchitsga rule color can be identified
from a distance more easily than a word or formahl®l. As an example: when
looking for an item on a supermarket shelf, cobuseful for helping to identify to

products. In doing so, when the aim is to attraetver attention, the combinations of
color are not suitable for catching the eyes (OspBr 2004, p. 60).

Colors are playing the role of combining shapemfavith depth perception.
This means that, the focus will be the brightnaeg/\of the room. This means that the
area of focus mostly will be the brightness viewthie room, and allowing the eye
through the central field of lightness, darknesseaqual value at the perimeter. Along
these lines, when color surrounds the viewer, dat@r tends to enlarge or close the
space. Usually, in the comparative color, the calbroom behaves more like an
object color.

Sometimes, the condition of value influence on kephich is related to the
people view point. For designers who work withie tspace, the comparative color
will advance and when used as a major room seenafiesmdarker value, greater
saturation and warmer hue. As surrounding coldnierior space, the variation will
make the room appear larger.

As a matter of fact, the theorists suggest thatrcimr small room is better to
be light to appear larger. In other condition,hétroom is much larger and darker in
value, a white room can appear small by contrasgmall room that is light in color
can appear very clutter, if the objects in the ravedarker than the room (Kopacz, J,
2003, p. 137). In doing so, to represent the spatiact of color in terms of distance

and depth perception it is worth to reviewing sarhthe suggestion of theorist:

1. Avoiding height saturated color for larger arathis case it makes the surface or

object seem larger.
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2. By limiting of using the contrast, because casttibreak the space. In doing so, by
control the contrast and using the texture witheducing the scale, the space will be

more attractive.

3. Avoiding the dark value, warm hue or height s#tion on a ceiling, for increasing
the height. By using the darker value, the heidghihe ceiling will reduce. In this case
the color on the floor and the ceiling that areikimn value and different from the
wall should be avoided. The eye will connect thpemes effectively reducing the
distance between them (Kopacz, J, 2003, p. 133).

To sum up, it is important to know the role of aalwinterior environment and
how it reacts to the space. In this case, if thiercadvanced in relationship to it
surrounding, it seems closer to the observer amdlliappear the object and surface
closer than they are. As an example of the corridothe house in terms of the
distance. The experiment shows that if the end watlefine by the color which is
lower than the rest of the surface in value, ttstasice would be shorter. Therefore,
the surface of the end wall will advance to theeobsr and it reduces perceiving
distance.

5.2.2 Planner approach to color

Interior space, is define by parallel and perpeandicplanes joined at right
angles, wall, ceiling and floors although diagomaturved wall, ramp vaulted ceiling
can be found. The process by which color is chapgina design has effect to the
interior design of the house. Color can add pemsgiweight to surface, modify the
proportion of the house, and it can create calmexwmiting room.

The vertical plane color can lead the eye thoughsibace and emphasize the
space elements at the end of the wall. Another feayemphasizing and make the

attention to the viewer is using the single colorthhe small objects or the door and
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window frame to appear more present in the roomn{ey,CH, 2007, p. 152). A
change with color in plane can be separate adjas@tit surface of a room by
detaching them at the corner, thereby, “If a darkboldly patterned wall stands
between two light ones, it will seem quite freespace, but if all four walls are dark,
or if all are patterned, the room will seem smglMock,E, 1946).

Monica Billger, in her doctoral dissertation, sthtihat the “feasibility of working
consciously with colors is limited by our knowledgbout how the appearance of
colored materials varies with context, that is, hmwolored surface is affected by its
spatial situation” (Billger,M, 1999, p. 5).

For designer who work as an architect through fheecs, some comparative
colors will advance, and when used as a major roolor, these changes will make
the room seem smaller: darker value, greater saioraand warmer hue. As
surrounding color in interior space, some changdscause to make the room appear
larger with lighter value, lesser saturation andleohue. In addition, a color scales
effect to the background which has contrast witheab In some cases the high
saturated object looks larger on low saturatiom thasame object in low saturation on
background of similar saturation. (Kopacz, J, 2G03,33).

Consequently, the designer must have knowledgenedet properties and their
relationship to the functional, spatial, and ligigtiaspect throughout the space. The
designer and the user must separate personafr@asi@rofessional design (Kopacz, J,
2003, p. 134). Thus, in this case, for providing proper interior the following notes
will be suggested:

* Providing timeless color harmony to attract thepteo
» Use accent colors for finishes that are subjegbanodic change (carpets, wall

coverings, upholstery, etc.)
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* Provide small amounts of intense colors in bordacgessories, and artwork for
visual stimulation.

* Use warm colors to make a room seem smaller, miouenan” in scale; warm
colors appear to advance toward the viewer.

* Use cool colors to make a room seem larger, ane mjen; cool colors appear to

recede from the viewer (AMC, 1999)

In addition, floors are the supporting base forrgtreng, the structure, furniture
and people. Usually dark colors identify the flodrhite floor can make the furniture
seem “float”. Mahnke and Mahnke warn that whiteofomay be “touch inhibiting”_
not to be walked on (Kopacz,Jean, 2003).

Along these line, in responses to the force of ilyacolor and pattern on ceiling
and floor is experienced largely in terms of viswaight One wall of advancing color
which is surrounded by receding color can be dontibg itself. Also advancing color
can effect on wall that stop the movement, suchleere a passage way ends a corner.
It can give attention to selected areas, suchapt®n areas, elevators, or entrance; it
can also divert attention away from other areas #tsould be deemphasized
(Kopacz,Jean, 2003).

In association, what people perceive is affectedhieycolor of the material or the
color which applied to the surface. According te threisner (2000), the contrast
affects to the perception of architecture. Foranse, the light and dark contrast can
create three dimensional effects on flat plane#) imioken surface appearing smaller,
and the smoother, flat surface appear larger. kamele, “a building containing many
(dark) windows embedded in white grid or surfac# appear smaller than the same

sized building with blue tinted window set in agdtevall” (Feisner, 2006, p. 143).
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Emphasize design element

Color plays an important role in attracting attentifor it is seen before form.
The artist should set the focal point of the wonkarder to express the message
intended (Freinser,A, 2006, p. 72). Some peoplekrgsed with a natural feeling for
color. They usually know which colors will go toget, how to balance tones and
when to use an accent shade (Hunter,T, 1998, p. 11)

Emphasis is the creation of a focal point of araarich is important to draw
attention. As an example of focal point it can bentioned to the beautiful fire place,
a view from a window or art glass window (Pile, 997, p. 99).

Without color, the element would be emphasize bkingit larger, or isolating them
from the rest of the composition. With color howetlee tiniest spot of red or orange
amount green or neutrals will shine out to makeraiton (Pipes,A, 2003, p. 167).

Objects may be important because of meaning atéiibto them. Sometimes
just being huge or tiny or complicated can makedhgcts important. In doing so,
since the color has contrast with the backgrouedibre visible it becomes; and since
the object blend with the color background, thes lesible it happens (Miller, M,
1997, p. 21).

When there are functional concerns to be address®dr can be used to
articulate these in a positive way. One of the ncostmon detail elements of color is
that of attention getting. In fashion the most impot details are given prominence
through selective use of contrast. The same isitrugeveral forms of architecture.
Contrasts are used to draw attention to some elsnoérspatial form over others. As
an example: red is a strong predominating color targe areas, it is often used as an

accent color to liven up quite, cool understanercethemes.
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Lots of things in a room can be good for coloreéalinner; window coverings
and art work are all good to have nice look. Somesi the main surfaces like walls
and floors need light or bright tones, window amdmframes a little darker .in doing
so, by painting the trim wood darker than the whlk attention will be more.
(Tuberman,L, 2010).

Emphasizing the small element of a design doorvamdlow trim reveals of
the ceiling or the connection of materials can dthe viewer’'s attention to subtle
aspects of the design that might be missed oraimitspection. Painting elements such
as reveals in the ceiling a darker color than aja®bjects can make the objects
appears to float. Emphasizing the color of a dooa wall can cue the viewer to its
importance. A red door in a white wall will seemma@resent in the room than a door
within a wall of the same color (Grimley,CH, 20(7,152).
5.2.3Accenting effect of Color

An accent color is element that is small in sizethay are powerful in color to
draw attention. It is also most easily changedhsd it can move the totality of a color
scheme with minimal difficulty. Usually accent colis chosen to contrast with the
dominant colors of a scheme in one way or anoivéere the basic scheme is close to
neutral, any strongly chromatic color can becomgr@griate as accent. For example
in a scheme that emphasizes creams, white and aeigecent could be a red, a green
or a blue or other chromatic tone. In the same way scheme that uses white and
grays as a basic color, the chromatic tone willaacén accent .The contrast in each of
these cases is according to the color saturatiath e basic color de saturated, any
saturated tone is suitable as accent (Pile,J, 3290Q2).

The suitable accent color is depends on the baakgrof the colors which is

combined with. For example to make lively contrdsthe warm sandy yellow is
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chosen, the accent color could comes from the swl@ of the color wheel same as
blue or green, or the choice of red or pink accevtixch are almost the opposite of
yellow on the color scheme are also prominent.

Accent color to be successful doesn’'t need to bengt contrast. Adding
accents that are closely related to the basic calbeme has a harmonious and restful
effect, and can be used to emphasize individuaggdimberly,K, 1992, p. 37).

Primary colors on a white wall can make a room Ipolenile; subdued colors

always end up looking more sophisticated and cg&chmidt,B, 2007).And

also she says. “When having a piece professiorgaliyom framed, remember
that less contrast between the art and wall previdemore classic look

(Schmidt,B, 2007).

“If you are dealing with a plain white or beige Walonsider matting all artwork using
the same accent color. Even if the art isn’t relagegallery is created through the mat
board.” (Schmidt,B, 2007).

“Hang art in white lacquered frames with white rbatard against a brightly colored
wall. There will be a nice contrast while creatamgohesive focal point. For a bright
color, Kelly green is very trendy right now,” sagshmidt (Schmidt,B, 2007).

According to the Mc Murray, “cool colors like greemd blue are good for

places where you want to relax. Warm colors liket aad yellow are better for

areas where lively activities take place. Whendiilg a color, it helps to look
at what you already have in the room. A color tbaists in artwork or
upholstery fabric can make a great choice for arericwall,” she says. “But

don’t pick the dominant color. If you choose red aou have a red sofa and a

red rug, you aren’t accenting a wall; you are dagyon the same color

scheme. It's better to choose another color thamptements your
surroundings” (Bowling,Mary Jo, 2002).

In addition there is some principle to creating élceent wall: by accentuating the best
features. It means that by taking the wall as alfpoint. Such as: a fireplace wall, an
unusually shaped wall, walls holding dramatic arkyoor the wall behind a beds

headboard. These are where the eyes go first. éenacolor only makes a focal point
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more dramatic but more than one color on such &caal create an unsettling effect

(Bowling,Mary Jo, 2002).

Figure 28. Accent color
(URL 15: Stanely, 2010)
www.homedesignsphoto.com
5.2.3.1 On proportion of a room

In general meaning, proportion” is a relationshgivieen the size, degree and
shape between the element of the object and theitwaates to the total physical
form. Usually, there are three types of proportwimch are consist of “geometric”,
“harmonic” and * arithmetic” (Wallschlaeger,C, 1992 196).

In the interior design, the proportion is charaster of a shape. Notably, the
meaning of proportion of a shape does not only eotrate to the dimensions. Several
issues effect to the proportion of room and thetion in plan, for instance the
position of function of the room and the way ofrishing of the room and choosing
the accessories will shape the space (Grimley,©H72p. 77).

According to the Ching (1979), the concept of tlepprtion is to create a
sense of order in element. Generally, the obsemwetdd not perceive the proportion
relationship between object relatives to each o#imer the whole. However the order

can be recognized through the experience (Chil® ).
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Although proportion, relate to the experience, thdre are still number of
proportion systems and rules that created for thetige in architecture and interior
design field. Hence, the best known theories opproons which were used through
the century were “Golden Section” (Ching,F, 19™gvertheless, as some principle of
proportion is important in the design, the basilueahould be known for successful
application in practice.

In general terms, the proportion of a space, it lsamelated to the width and
length, complex and irregular form of the shapeagéneral, proportion is considered to
the series of related element. For example, theges should consider to the
proportion of the wall and window and the spacevken them. The character of a
room influence by the proportion of the space. &mmple: the room which is long
and narrow is totally different with the room whitias square plan with the long
ceiling, because square is a geometrically stabletls very difficult to furnish it but
rectangular spaces are the most common shape oddhe so the arrangement of the
furniture and the circulation is more easier (GayCH, 2007, p. 78).

Room can be arranging in a proportional sequentcsgates. When a designer
uses a rule of proportional system they consideh¢oitems such as weight, balance
designing the space in between to the design. Belaptoportioned facade also is
another aspect that designer consider about itekample: the proportion of window
and the spaces between the window, the proporfitimeowall, column, are the aspect
that the interior designer should consider durimgdesign (Grimley,CH, 2007, p. 80).

Color also can change the proportions of a roomhigh ceiling room,
corridors or narrow rooms, by contrasting the déokr and ceiling colors with light

wall the proportion of the space can change. Thsthe effect of appearing to lower
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the ceiling and increase to the width of the rodmthis way, a long room appears
shorter if the end wall used as warm color (Kemiggd, 1992, p. 56).
5.2.3.2 On material

Every interior space has some unique qualitieslah to it. If it was visited a
natural outdoor space like a forest, it will be ioetl thousands of varieties of
“textures” such as wooden Dbarks, leaves, stones, terwa etc...
All these natural elements create a unique visfiattewhich effect on human mind.
In doing so by using carefully textures and matenaonders in interior design can
created (Vaidya,Sh, 2007).

Materials are core of the interior designer's workfaterials have a direct
manner of color, light, texture, and pattern theg tlesigners will need to deal with
every project. So in this way, designers must lédhennumerous materials, from the
purely functional to the aesthetic (Grimley,CH, 20®. 154). In the architectural
environment which is a kind of physical environmbatause of the elements such as
warmth of fabric and curtain, floor covering, andod furniture that they are
recognized as primary transition elements, thegteepeople to building and make
architecture livable (Miller, M, 1997, p. 129).

The most commonly used materials in interior desigd decoration are cloth
for linen, wood for furniture, rubber/leather fdodring, paper as wallpapers, plastic
for accessories like lampshades and other deceratems, steel for furniture
(Vaidya,Sh, 2007).

One of the most commonly used for furniture, daanfes shutters is wood.
The main reason behind this is because is very @asyork with wood. Its very
popular choice between furniture designers. Theyary soft; at the same time very

endure. Also wood offer a rich variety of textures|ors and appearances and they
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have so many possibilities of shapes. Its abiliigso work in many ways. It gives a
rich flexibility in building everything from verymall pieces of furniture to wall,
stairs, ceiling and huge auditoriums (Soucek Kind, @95, p. 10).

There are some other items which are using iniortelesign, such as Cloth,
Rubber, plastic, Steel and etc.

Wood: wood material mostly used for furniture, déames shutters. The main
reason of using wood is that, it is easy to workhwt. For example; the art of
carpentry is very old profession. It is very poputhoice among the furniture
designer, because of the nature of wood like seftamd the same time the amount of
strength it can withstand. A polished wood is mlareinous than an unpolished wood.
An unpolished wood reflects light directly off frothe surface, while the deeper color
of wood is the result of multiple reflections (Mitl M, 1997, p. 133).

Cloth: this material is very smooth which is sulealior bedroom where
comfort is a very important factor. The biggestauage of this material is that they
are washable so maintenance of them is so easy.nfdterial can be painted so it can
be add to the beauty of the space (Vaidya,Sh, 2007)

Rubber: is used as PVC flooring, they very durabid they are using at the
floor. It can be using in any style, and any caldise PVC flooring affect less than
tiled flooring in atmospheric changes. Other typésiled floorings or even wood in
flooring because of the expansion can have a deféett on them.

Plastic: There are infinite uses of this great matebecause of its artificial
nature; they are manufactured in different coldrape, size, strength. The biggest
advantage of this material is, they are waterpeowf electrical shockproof. They are
very light to compare with the other material. Entiurniture pieces such as chairs,

table, can be easily shaped as a model in plastic.
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Steel: this material is mostly used in interiorigasand the main purpose is to
give support and weight to the floor. That's whgyhuse steel as structural frame that
carries the weight of the people who are going ge the furniture piece. Furniture
objects that have been designed with a combinaifowood and steel look much
balanced from aesthetic point of view (Vaidya,S00 D).
5.2.3.3 On pattern and texture

Texture is a surface characteristic which is apgea in every element of
interior design. Texture is appearing smoothnes®wghness on the surface which is
appearing different to the eye than it actuallyoighe touch. Smooth textures usually
are associate more in high style interior whilegtouextures are more casual. A
balance or a variety of texture is necessary withis ambience to create proper order.
For instance: if every texture reads as smooth,inkerior would seem cold and
unwelcoming. And differently, if the texture is gy the interior may become harsh.
Thus, texture can be used by different surface xjpeence different preference
(Nielson,K, 1990, p. 42).

The word texture has two meaning in the intericsigie On the one hand is

describing the differences between the smooth saidad rough surface. On the other
hand is describing the quality between plain s@facd wall paper in or painted in the
surfaces. For example wood is texture which gihessense of rough and also it gives
the sense of grain which the eye can see (GaMe®998, p. 52).
Remarkably, the perception of color it may occuloical color of surface, gradating in
hue, value and saturation. As a result the textumg appear to have some depth and
thus perceive as grain, or can merely remain agefldesselgren, S, 1969, p. 112).

Pattern is essential in any room. They can be dineoarse grained or very

rough and large in scale such as field stone, amall scale. And it can create the
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style and make the ornamental the color schemethehé is used in small areas such
as cushion, decorative artwork and tile, or in mlasiger area such as wall covering,
ceiling and floor. The pattern design shouldn’tumelervalue. For example design in
the bold color shows better than plain color inocdurface. Scale is another aspect
which is important to be consider in design. Lasgale wall paper design in a small
room, it appears the room smaller and busy. Butngiall sort of pattern can be show
the room looks busy. But by relating them in corre@y, it can be successful
(Kerrigone,K, 1992, p. 67).

Decorating with texture is the life of the room®xiure in interior design is a
technique which gives a sense of depth and intéoette house rather it is wall or
brick, ceiling texture, stone, wood, or texture @écorator fabrics. One of the
decorating layers is the texture of walls and filogr The wall can be painted as a
background. For texture on an accent wall usutiyx painting are suggested in
interior design technique. Another way of using tdeture is using the wall paper or
wall coverings. Using the stone, brick, marbletitg as textures to the fireplace or
other part of the house to make the house alive.

Wall to wall carpet, pavestone, tile, wood, aregstuAll of these materials
give the wonderful interior decorating optionsexture (Freeman, T, 2001).

Texture and pattern gradient on a receding planéednfluence to exaggerate
or minimize the effects of its convergence. Fortanse: The apparent depth of a
receding plane can be exaggerated by using a cdardare or a lager scaled pattern
nearer the viewer and a smaller texture or a smatlaled pattern farther away or in
the other way, the apparent depth of a recedingeptaan be minimized by using a
finer grained texture or a smaller scaled pattearer the viewer and a coarser grained

texture or a larger scaled pattern farther awayl¢MiM, 1997, p. 38).
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5.2.3.4 On elements and display

Accessories are items smaller than furniture thaltes up the visual field of an
interior. Types of accessories are including wkdtks, umbrella stand, and magazine
racks; items that have personal sentimental vaueh as souvenirs and magazines
and family racks; and objects with specific aesthealue, such as collections and
artwork. Fundamental to the idea of accessoriesimterior is that they are worthy to
display rather than store them (Grimley,CH, 2002258).
Accessories play two important roles in interioside: first, they introduce a smaller
scale of elements within a comprehensive desigiiegly. Second, they personalize a
space, since accessories can convey individuakestte sentimental attachments, or a
specific aesthetic taste.
5.2.3.5 On accessories

Functional accessories include the items that nedxt on the space, such as
bathroom towels to wastepaper baskets to televisgin. They can have aesthetic
value, which a good designer can add into the desfgan interior. For example:
Kitchen pots and pans can be transformed into aodes if the designers display
them in good way to the shelves. It means that sheyld give worth the objects. This
choice could be inspired by the clients’ desireamunicate their love of cooking as
much as the wish to add character to the kitcheyutih small scale objects. Books are
another example of an everyday object that carldya@ied to the role of an accessory,
either collected on open shelves lining a librarae a single volume displayed among
objects on a coffee table.

There are the other types of accessories thataiasgesthetic role in interior
design. Such as flowers, plants and family photolgsa This group of accessories is

best to composed as large compositional numbessalé and balance. Additionally,
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large works of art display as focal point in a roamd lesser artwork are display in
composition whether they arrange in table or hanthe wall. In this case, the artful

composition can make their own aesthetic (Grimlél;, 2007, p. 258).
5.3 Color scheming

In art as well as music, harmony comes fromemagihg arrangement of the
parts. There are many tried and true way to usa @olcorrect way, which is based on
how colors contrast with or enhance one anothexy lwolor temperatures are
juxtaposed and how well our eyes are willing toegt@ptical tricks.

Color schemes are using to create style and appbkah they use together they
create an aesthetic feeling to complete each atheolor schemes. A basic color
scheme will use two colors that look appealing tbge More advanced color schemes
involve several colors in combination, usually based around a single color.

Additionally, Color schemes also include differehtades of a single color; for
example, a color scheme that mixes different shatlgseen, ranging from very light
(almost white) to very dark (Pile,J, 1997).

As a matter of fact, the modern color theory cosguti a set of basic color

combinations which considered as harmonious an@lwidsed as a base in various
color applications ranging from architectural tadigital medium. The basic color

schemes can be described as follow:

Achromatic color combination:

Generally, achromatic colors are the group of cdlwat has no hue or
saturation but brightness, such as neutral cdterwhite, black, and various shades of
gray. Neutral colors are useful in modifying thdues and intensities of all hues

(Miller, M, 1997).
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Monochromatic color combination:

The monochromatic are create by shade, tints, andst of one hue or a
neutral, but with varying saturation or lightnees éxample: different shades or tint of
red (Miller, M, 1997, p. 72). Such color combinatsoshow the feelings of unity,
harmony, peace and continuity. For a successfultrasmust be careful to use color
proportionately. Single hue is used with a singb@sistent intensity is sometimes
designated as a monotone scheme. An all white ssherman all pale blue, will be a
monotone vision of monochromatic (Pile,J, 199753).. A monochromatic harmony
that is based on value, a ranging of 10 on whité laion black will allow imposing a
proportion on each of the values to be used (FeeiAs2006, p. 75).

Analogue color combination:

The analogue color or related harmonies combinallysonore than three color
next to each other on the color wheel, and thedywed by the hue. This three hue are
unified because of a shared color. Analogue schdreesme most definite when the
common hue is the primary hue. They offer the uaitg the sense of calm, and they
are most harmonious when the middle hue is theagginFor instance an analogue
scheme consisting of red, red-orange, and oranggdwmt be as harmonious as one
of red-orange, red, and red-violet (Freinser,A,&Qf) 75). Although analogue color
scheme is similar to monochromatic color combimabat there is more variety on the
analogue system. The colors that form an analogelagionship will usually fall
within one fourth of the full color circle, that, iwithin three or four segments of a 12
hue circle or six or seven segments of a 24 hudeciTypically analogous color
schemes might use blue-green as a key color tageitieblue and green (the hues on

either side of the blue-green) or the blue green daor could be used with green
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alone or with green and yellow —green adjacentrsotm one side of the blue-green
(Pile,J, 1997, p. 54).
Complementary color combination:

The complementary color is built on hues directhpaosite each other on the
color wheel. For example: red and blue-green; yelled and blue; purple-blue and
yellow. These harmonies offer more contrast anadhice both warm and cool colors
into the environment (Mahnke,F, 1993, p. 31). Usialpr in the correct proportions is
important when utilizing any of the complementaojoc schemes. The general group
of complementary schemes can be divided into sobpy which are defined as
follow:

Double complementary:

The double complementary color usually is furtherenthan complementary
color, because they are using in two pairs of cemgintary. In this case the two hues
on each side of the wheel must be placed muchalddas combination is based on
two sets of complementary hues and has less cornltras complementary. As an
example with blue and green on one side and orandeaed on the other, this is the
total of four hues. in doing so, two primary anatgecondary are in use with only one
primary and one secondary omitted.

Usually double complementary schemes are most wtekahen two or three
hues have low intensity, shades or tints rathen #teong and bright tones (Pile,J,
1997).

Split complementary:

The split complementary it consists of one colod #me two colors adjoining

its complementary color. For instance, the complaary of red is blue-green, which

is bordered by blue and green. The arrangemeneftiver includes red, blue, and
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green. Hence the contrast is less intense thaheicamplementary schemes but it's
more intense in the double complementary. Suchnseberovide interest and variety.
In general, split complementary schemes tend t;mbee muted than complementary
schemes (Pile,J, 1997).
Triad color combination:

If the three hues are selected from the color eisd that their positions form
an equilateral triangle, those hues form a harmentaad. In the triad color scheme,
the hues for each triad scheme are central frorh etieer on the color wheel. Triad
color schemes result in a dominance of warm or.cbioé combination is as follows:
pigment; yellow, blue, red (yellow-green, blue-epland red-orange) (Freinser,A,
2006, p. 76). if one color in a complementary dygellow / violet is replaced by its
two neighbor, thus associating yellow with bluelgtoand red-violet or violet with
yellow green and yellow orange, the resulting siaate likewise harmonious in
character (Itten,J, 2003).

Tetrad color combination:

Such combination, four color in either a rectamgl@ square across from each
other on the color wheel. There are two tetrad lyggapn the wheel, one that is the
square and the other one is that is rectangle. Ms twe triad, these create less
contrast, but more balance (ltten,J, 2003).

In addition there are also other color scheme ifieagons which are not referring just
the color wheel. Such as:

Neutral color scheme: A color scheme that includes only colors are not

belongs to the color wheel; they are called nesitaich as beige, brown, and gray.

99



Accented neutral color schemeNeutral colors of color scheme, are white,
beige, brown, grey, or black, and one or more srdaes of other colors. For
example: brown and beige with blue, gray and blaitk red.

Warm and Cool Color SchemesWarm color scheme does not include blue
in the color scheme, and also cool color schems doeinclude red. For example, a
color scheme that includes "warmer" colors, hawnge, yellow, and red-orange in it.
"Cooler" colors are green, violet, light blue, @Bordon V. Smith, 2010).

Light-on-dark color scheme:is a color scheme that uses light-colored text on
a dark background. Color scheme with light textatark background is easier to read
on the screen because the lower brightness caessesyestrain.

Dark-on-light color scheme:is a color scheme that uses dark-colored text on
a light background. For example: red appears mili@abt against a black
background and somewhat duller against the whitgdraund. ( Quiller, Stephen,
2010).

To summarize, every basic visual element can belwed for the variety of
purposes, for example it can affect to proportibma coom, also to human simulation
of size, length, and depth and also to direct attenemphasizing function for specific
meaning. The color scheme effect to residenceoor nesidence spaces and may

incline either towards positive or negative direnti
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Figure 29. Color scheme

(URL 16: Smith, 2010)
www.chainstyle.com
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Chapter 6

HOUSE AS A SUBJECT OF INTERIOR

ARCHITECTURE

6.1House and its Meaning in Human being Life

The meaning of house is very often connected wdmfort, relationship,
family, friends and tradition to the life. A pernment basic or foundation setting for the
lives of the inhabitants of a house, and one irctvitiney can create, alter or modify as
they wish (Goldman,K, 2008).

House is one of the major issues in a country. &fbee, is affected by the
country economic characteristics. “House environetake up the majority of
developed land and we spend long periods of oarwithin them” (Biddulph,M,
2007).

Each generation, each occupants, changed what ural.fa'hat is why in
restorations more than one ceiling is found, or \phgelling hides earlier, often more
beautiful, wall decoration, why conservatories adeed, doors blocked up and others
formed, balconies removed or added. These altemsatvere not always done for
functional purposes. They were done to keep up Wiehtimes or because notions
about living changed (Kawano, N, 2007).

The inside of each home or apartment of interi@cspregardless of social and
cultural, ties to the ruling family’s living spacsg it won't be useful without desires,
needs, attitudes and their habits. And the relatioth the shape of the space are very

important (Blookshian, A, 2010).
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According to Davidoff “People define places, @acdefine people. This
generalization is crystallized in the relationshgaween woman and dwelling” (Cook ,
J, 1972).

6.2 The case of Iran

Iran is home to one of the world's oldest contirsiawgjor civilizations, until
recently Iran was a rural culture. Even today kaasi spend most of the time in the
open air. At the same time Iranians will try tongrithe outdoors inside whenever
possible. The wonderful carpets that every famihiwes to own are with flower and
animal design. Fresh fruit, flowers nature, gardpoetry are a part of every
entertainment (Beeman, W, 2007).

The most notable art work is seen in the masteryen carpets. The cities of
Ardabil, Tabriz, Kashan and Isfahan are the bestlycers of Persian carpets. For
example in Tabriz many of the rugs are made foygrand contain a centralized
medallion of sorts.

By considering deeply to Iranian life style, housesesidential neighborhoods
were built with abutting walls, each home havirgbtt of the outside in the form of
open courtyard with a pool, and a tree and a fewdls or a kitchen garden. The
concepts of “inside” and “outside” are using inharectural themes. The inside, or
“andaruni”, is the most private in architecturalaep. It is the place where family
members are more relaxed. But the outside, or fig by a contrast a public space
where social niceties must be observed. So evenjyfareates both kinds of spaces.
Even if they live in a single room (Hillman, M, 200 Seven thousand years of Persian
culture today can be likened to an old ark whicimisorner of Iran that this generation

does not benefit from it.
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6.2.1The way of living in Iranian culture

Iran officially the Islamic Republic of Iran is auantry in western Asia. The
18" largest country in the world and has populatioero§0 million. This country
neighboring the Gulf of Oman and Persian Gulf i sbuth and the Caspian Sea in the
north, and it edges between Iraq, Pakistan, Afgitaniand also it shares of borderline
with Turkey, Turkmenistan, Azerbaijan and some rkikters with Armenia (Wales, J,
2010).

In lIran, the family is the basis of the social stae.
The concept of family is more private than in matiyer cultures.

The life style is depending on the person. A Pars@n be poor, depends on
the person. A Persian can be poor, wealthy or efntiddle class. But in any region
they keep their culture.

Until the 19 century, people did not use the ch@lvey were sitting cross-
legged on the floor preferably on a carpet withhems. Most of the Iranian houses
were one where any room, with the exception ofeéhesed for cooking, was used for
any social purpose, like eating, sleeping, entemant, business or whatever else one
can conceive. One spread a dinner cloth, and itavdising room. After dinner, the
cloth was removed, cotton mattresses were spreatl the room became a
bedchamber. So in this case, Iranian families ctiuland entertain many guests in
much less space. But in the 20 century every fahmag a room which stuffed with
uncomfortable furniture for important visitors agdest. And when the guests leave,
family member go inside and they relax on the daffpeeman, W, 2007).

But furthermore, the tradition life replaced to theodernity and tradition
became ordinary in people life, the new generatiot wealthy family get exhausted

of basic belief so they tried to improve their Ifg/le by following the foreign culture.
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So the interior designers, architects and artistd $0 prove themselves by creating
new idea of design and bringing the new materidl @manging the environment of the
city, step by step the tradition replaced to thedemnity. The design of the house, the
minimalist form, the geometrical building shapee tinterior design and decoration
was dominate in human life.
6.2.2 After image of revolution

Furthermore, house became an important rolesaniety, step by step the
construction at once raised in Iran. Villagers riishthe cities, built new factories,
settlements and establishing new standards wastbimareas. Clearly, the old and
traditional construction replace to the modern éeckure, although they still keep
their culture. This diversity has emerged from special needs of people in different
times. The interior space has been considered moagchitects and interior designer.
The artists and architects in the world proved thay have high ability because of the
unique historical effects that they left. The detion industry grew. Walls were
removed and discarded the traditional fireplaceopie celebrated their home
ownership, and all were looking for modern architesd styles. In doing so, most
people spend their earnings to their home. The afgthe traditional house was
finished. The modern house changed people's {ife.sthe houses come out with new
view. The bright color and geometrical shapes userbnstruction to change people
mood from war. They Poured down the walls and ntakeroom’s open along with
lights than were the traditional style. The colasnessential in houses and wall paper
with light color was used in the houses. The anglesd shape was used a lot in the
house and it was interesting and fashionable fopige The living room which was
used only for wedding and ceremony, it changedetanpnent space. So the family

spends more time in the house. The living room kitchen were merged to each
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other, and the kitchen was not in the corner otha backyard. The central heating
systems were used in all houses (Ahari, A, 2006).

consequently the industrial and mechanical life ohate the society, for escaping
from the cultural duality that willingly or was @ated in society People need a cultural
policy which are positive and constructive, scstls happen by blending the rich

I[ranian culture with the tradition and civilization
6.3 Analyzing the color usage in the Iranian house

Theory about color is very important in terms ofenor architect. However, it is
furthermore important to bring this theory to atiteg state with such an aim, use the
theoretical aspects about color has been addressaging to do so, some examples
have been chosen in terms of this analytical olagenv.

The research and experimental investigations aedyzed regarding to the major
effect of color in human life. Furthermore, psyawtal influence of color is analyzed
in terms of color suggestion through interior sga@ecording to the people needs.
The analysis of the research was done: 1. Accortbnthe different region of the
houses in Tehran, (as it was mentioned in prevahiapters, Tehran is a big city with
different types of the house, such as villa or &pant).

2. According to the user groups: wealthy or midclbss. So every people according
to their social and economical situation desigreir thouse, by interior designer or by
their own experiences.

3. by considering of using all three dimensiongabr are used in the space and the
way that effect to the size, length, depth, weigloisition of an objects within space,
temperature . As a matter of fact, depending onwtg in which specific color are

utilized, may dispose toward positive or negatieation.
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Ultimately, this analysis of the color usage of thanian houses has been done
according to the theoretical information included the chapter such as: a
representative visual from the space: in this plaet different point of view of the
living room are photographed. Schematic plan of dimeng room: the plan of the
specific space which supposes to analyze abow drawing. Assignment of the
specific colors to the main elements in the contpwsiof the living room: in this
section, the basic element of architecture likel wadiling, floor and the accessories
are defined with their existing color. Color scheaifghe chosen living room: in this
segment the categories of color scheme are explaneh as monochromatic color
combination, achromatic color combination, warmglcmeutral color and so on, are
explained. physical explanation: The physical arption explain about types of
dwelling, size of the house, size of the livingmgaumber of inhabitation, occupation
of the inhabitation and the function of the houBsychological sides of the color
scheme used in space: in this part the color scheithethe psychological aspect of
the color are explained in the space. Definitioncofor which is used for specific
elements of the space: This part, the spots of edhich are used in the element of the
space are mentioned. Analysis of the color usagthe chosen living room: the
various effects of colors in interior design ar@leined. The percentages of the color
used: in this segment, the percentages of colail usé¢éhe element of the space are

illustrated.

6.4Synthesis of the Research

Psychological reactions to color may differ amondividuals of different gender,
various age group and diverse personality typessé&hfats might be of basic

importance if color scheme is designed specificiiyresidential spaces. Indeed color
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selection for the personal living units must follgwrimarily individual taste and

preferences of space inhabitant

In Iran color effect so much to interior designhaiuses and it can change the people
mood and mind. So people by choosing the specifeestof color combination they
can change their house environment and eliminateshwahich are face in the city and
society.

This research is written for all those who workioterior design of the house, so in
this field of study according to the objective addscription of the study some
information are given for users.

1. The technique of the synthesis is by analyzhey human space in case studies
which enable us to understand the color usageeissphace.

2. The method of the thesis was by choosing thdamnsampling of houses which
based on experimental studies and observation.

3. In general the research process involves by dataction, analysis and synthesis
and various document and experimental investigatrahthe like.

In this context, it must be emphasize that in défe societies certain color might have
symbolic meaning which reflect to the cultural vedufor instance as it was mentioned
in previous chapters every color give the differeahse to the users, this can be
according to the culture or according to the mottigiand so on. So the colors which
were used in the case studies in some part, gagstbahe Iranian culture, tradition
and region, and some other goes to the modernilthoAgh people went in to
developed world, but they still retain their cuuand they integrate the modernity

with the tradition.
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Picture from the space:

Schematic plan of the dining room:

Physical explanation:

Types of the house: apartment flat

Size of the House: 120 sg/m

Size of the Living room; 90 sg/m
Number of Inhabitation: 1

Occupation of the inhabitation: lawy:

man , no wife, no children

Functional area of the house: Living

room, Kitchen, Dining room, 2 bedroon
and 2 bathrooms.

Definition of colors which
are used for specifi

elements of the space:

Carpet

Wall

Furniture

Assignment of the specific colors to the main elemss in

the composition of the living room

Wall surfaces: white
Ceiling: ocher

Floor: ocher

Furniture: brown

Table: brown

Dining table: dark brown
Accessories:

Carpet: hrown

Cushion: khaki
Curtain: White

Wall decoration: Brown

Color scheme of the chosen living space:

Neutral colors with the shade of the brown colortbe furniture

make the space comfortable.

Psychological sides of the color scheme us

in space:

The colors which are used in color scheme
in warm side of the color scheme. Brow
dark brown, beige and green. The bro
colors of the furniture appear more in t
white wall. According to the color psycholog
The brown color which is used in the livin

room make the space warm and comforta

Cushion
NS

Dining table

And make the harmony in the area. Accord
to the color contrast: green color which
used in the carpet makes contrast in the sy

and makes the space more alive.

is The percentages of

ac
the color used:

Analysis of the Color Usage in the Chose

Living Space:

The color which is used in the living room
monochromatic color scheme which has harm
between the shades of the brownish color
makes the place warm and comfortable. The w
color of the wall make the furniture more visib
and the green carpet make the contrast with

furniture. In the couch there are balances of w

khaki with touch of dark brown. According to the

proportion approach: there is harmony between
brownish color of furniture and the green cary
According to the volumetric approach the color|
furniture blend with the ocher wall, so there
harmony in the space. According to the plan
approach: the accent green color of carpet is @3
color and make the space tranquil and has con

with brownish color of furniture.

is
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Pictures from the space:

Schematic plan of the dining room:

Physical explanation;

Types of Dwelling: Villa

Size of the House: 160 sg/m

Size of the Living room; 90sg/m

Number of Inhabitants: 5

Occupation of the inhabitants: Civil Enginef
father, housewife mother, 3 school children.

The function of the house includes: 1 Living roo
Dining room is divided with a partition TV room,
bedrooms and 3 bathrooms.

Definition of colors which

Assignment of the specific colors to the main elemel

in the compaosition of the living room:

Wall surfaces: white
Ceiling: white

Floor: brown

Furniture: brown and white
Shelves: dark brown and brown orange
Table: light brown

Side table: beige

Console: dark brown
Accessories:

Curtain: brown +orange
Carpet: beige

Vases: creme

Color scheme of the chosen living space:

Neutral color scheme whicts composed of shade of brown ¢
scheme for the furniture, it creates sense of umitythe space whi

bring whole together.

Psychological sides othe color schem

used in space:

The color schemes which are used in the space
the shade of the brownish color. The neutral cq
of dark brown, brown orange, beige and creme
using on the elements of the space, such
furniture, shelves and floor. According to the col
psychology, these colors that they have harmon
space, they provide tranquil atmosphere beca
usually brown color express the comfort. Tl

successful contrast of the space lead the eye mov|

rapidly The contrast between dark and light bro
furniture harmonies the space. According to

Achromatic simultaneous contrast, the whit

are used for specifi
elements of the space:
Sofa
er Wall
m,
4 Floor
a
lor
ar
Console
a.
o
i Curtain
use
ne
pn Vases
he

ifa)

furniture on brown surface appears more and g

the black accessories on white wall appear more.

ls. The percentages of the

color used:

Analysis of the colorusage in the choseg

living space:

According to the plannar approach the white cof
the wall makes the space lighter and larger a|
emphasize the furniture. The color which are usy
the space are shade of brown. These colors st
brown- dark brown, brown orange and beige ¢
sense of unity to the living room. The dark brow
the furniture are the accent color in the area lvis
emphasize the element. And the black shelves

wall are the accent color and they can lead thg¢
through the space and bring the contrasivieen th
white walls. According to the proportion approg
there is a sense of order to the space. Thederg
are used by organizing linear order in the spack
also the order can be recognized from the tor
brown. According to the volumetric amach: by
using height saturation on the wall and ceiling
darker value in furniture, there will be contrasttbe
space and the space appears larger.

eate



Pictures from the space:

Schematic plan of the dining room:

Physical explanation:

Type of Dwelling: apartment
Size ol the House: 200 sg/m
Size of the Living room; 90 sg/m
Number of Inhabitation: 4

the lawyer
man,house,teacher woman with 2 children

Occupiation  of inhabitation:
The function of the house includes: Living room,
Kitchen,
bathroms.

Dining room, 3 bedrooms and |2

Assignment of the specific colors to the main elemel

in the compaosition of the living room:

Wall surfaces: white

Ceiling: white

Floor: white

sofa: reddish brown + orange
Table: light brown
Accessories:

pictures: brown orange

Carpet: pink

Color scheme of the chosen living space:

The warm color schemes are used in the space. rEinga yellow,
red, these colors dominate to the space and makephce more
alive and positive.

Psychological sides of the color scher
used in space:

The cclor scheme of this living room’s furnitufe
are orange, dark orange, yellow and beige and
the color of the wall surface are white, so for
prevert the room from appearing too cold, the
designer create different color harmony between
the reddish colors of color schemes. .According

are used

Definition of colors which

for specifi

elements of the space:

Floor

Wall

Carpet

Sofa

Table

Picture

to the color psychology these colors bripg
exciternent and stimulate. The cool and fresh

color ¢f the furniture and the wall pictures giye The
4 of the color used:

the sense of freedom and life to compare with
colors land ordered of the city. According to th
Emphasizing design element: by having contra
between furniture and background, the mot

visible it becomes. So by emphasizing the cal

of furniture such as dark orange the design
tried to draw attention of the viewers and mak

the space excitement. According to the plan

>

approach: by using the light color on floor ah

wall the space appears larger and color furnifu

appears more.

percentages

Analysis of the Color Usage in the

Chosen Living Space:

The color scheme of this living room’s furnitu
are orange, dark orange, yellow and beige and
color of the wall surface are white, so for prev
the room from appearing too cold, the desig
create different color harmony between the redq
colors of color schemes. the color psychology th
color bring excitement and stimulate. According
the Emphasizing design element: by hav
contrast between furniture and background,

more visible it becomes. So by emphasizing

color of furniture such as dark orange the desig
tried to draw attention of the viewers and make
space excitement. According to the plan
approach: by using the light color on floor andIw
the space appears larger and color furniture apg

more.

re
the

2nt

ner
ish




Picture from the space:

Schematic plan of the dining room:

Physical explanation:

Types of Dwelling: House

Size of the House: 120 sg/m

Size of the Living room; 40 sg/m
Number of Inhabitation: 4

Occupation of the inhabitation: architect
Functional area of the house: Living room, Kitchg
Dining room, 3 bedrooms and 2 bathrooms.

Definition of colors which

are used for specifi

elements of the space:

Brick

2, Sofa and

cushion

Wall

Assignment of the specific colors to the main elemel

in the compaosition of the living room:

\Aall auirfaces: white

Wall texture: brick

Ceiling texture: wooden beam
Floor: brown

Furniture: beige

Table: brown

Accessories:

Carpet: red, blue

Cushion: dark red

Color scheme of the chosen living space:

By using Complementary color, the contrast of wanitor of reddish
side of color scheme appears in the space.

Psychological sides of the color schei

used in space:

\White color of the wall with the trim textiire nneth

wall. The warm color of the furniture, the wood
table and beam. Here the strongly colored co|
and carpet make the balance with the wooden t
and floor. According to the color psychology, t
red color can create the feeling of warmth 3
intimacy. And the dark reddish dark which is us

to the space is symbol of the tradition which|i

integrates with modernity. In first picture dardamo

Floor

Furniture

Accessor
ies

Carpet

carpet with darker hues make a room appear n
intimate. According to the warm and cool contr
cool color placed next to a warm color. And th

provide a sense of temperature contrast

nore

I~

Percentages of the

color used

Analysis of the colorusage in the chosg

living space:

The color of the living room is in warm side of {
color scheme. According to the planner approac
white color of the wall makes the furniture m
appear. The wooden floor makes the space c¢
The dark red and the brown furniture make the g
moreintimate. According to the emphasizing de
element: the trim texture on the wall makes theg

tradition. Generally, the concept of the desigr
living room is kind of Iranian tradition. These 0”3
make the space more inviting and comforta
According to proportion approach: there is harn
between the shades of the red codmd also there
proportion in lighting.




Picture from the space:

Schematic plan of the dining room:

B R AR

Physical explanation:

Type of Dwelling: apartment flat
Size of the House: 120 sg/m
Size of the Living room; 90 sg/m
Number of Inhabitation: 4

Occupation of the inhabitation: Business man,
small children

Functional area of the house: Living roo
Kitchen, Dining room, 3 bedrooms and
bathrooms.

Definition of colors which
are used for specifi

elements of the space:

Wall
Carpet
2
Wall texture
m,
2

Furniture

Assignment of the specific colors to the main elemel

in the composition of the living room:

Wall surfaces: white

Wall texture: stone
Ceiling: white

Floor: brown

Furniture: beige

Table: brown

Dinning table: dark brown
Accessories:

Carpet: pin

Curtain: brown

Color scheme of the chosen living space:

The neutral color schemes are used on the areasfdde of the

brown, Create harmony on the space.

Psychological sides of the color schel

used in space:

Using plain color on the furniture and neutral
color on the floor, dark brown color on curtain
and dining room the shade of brown color makg
the space cozy and warm Using white color o
the wall with the stone texture. The designer b
using stone texture on the wall bring the natur

Floor

Curtain

- Dining table

n

2

to the space and tried to emphasize the space 4

makes variety on the space. The light and dark

contrast appears in the area. In this contraséthe
is great gradation between light and dark brown

nd  The percentages of the

color used

r

Analysis of the Color Usage in the

Chosen Living Space:

The color scheme of this living room

S

combination of cool and warm color with texture.

By using monochromatic and plain color scheme

with simple furnishing the modern look was

created. According to the planner approach

the

wonderful texture of the wall creates a living room

place of variety and interest and it emphasize

the

space. According to the proportion approach: The

warm tones of floor texture are in complete

harmony with the soften texture of the wall, curtai

and dining room. According to the col

psychology the shade of the brown color make

DI
the

space welcoming and cozy and there is harmony

between the brick texture of the wall and the brgwn

color of the floor.




Picture from the space: Schematic plan of the dining room: Physical explanation: Definition of colors which Analysis of the Color Usage in thg
are used for specifii Chosen Living Space:
elements of the space:

Types of Dwelling: apartment The combination of black and white creates the

Size of the House: 90 sg/m stunning and dramatic atmosphere and it provides
Size of the Living room; 35 sg/m
Number of Inhabitation: 4

fresh clean and elegant space. According to |the

Occupation of the inhabitation: Actor man, teacher, Floor planner approach The orange cushion as an agcent
woman, 2 children color and the warm color of carpet bring
The funCt'Or.‘ F’f the house includes: Living roon, excitement to the space and make the space more
Kitchen, Dining room, 3 bedrooms and |2 Wall . . .
bathrooms. alive. In addition the neutral color of the flodt,
brings smooth contrast between the floor and|the
. furniture. According to the proportion approach:
Carpe there is harmony and proportion in the space. [The
. - . . . cool color of the carpet makes the contrast in the
Assignment of the specific colors tohe main elementy Psychological sides of the color schel _ _
. Furniture space and makes the space more alive.
T S T S T S used in snace:
111 tne CormposIiorn ol tne nving rooi. '
Using dark brown, black furniture with the co
Wall surfaces: white . . .
I, color of color scheme in carpet, orange cushion Plantation
Ceiling: white
Floor: brown using plantation to create contrast to the spade
| T 2 Furniture: black attract the eye through the element. The black Dining table
y! ) i
' T"."b'?' black white color schemes which are used it combin
Dinning table: dark brown
Accessories: with a accent color of orange and red which
Carpet: cool colors humanize the spacé&lhe combination of black and

Plantation: green

white creates the stunning and dramatic atmosphere

and it provides fresh clean and elegant space.
The percentages of

the color used:

Color scheme of the chosen living space:

The color scheme of this space is light on dark datt on light. As
it shows to the living room , the black furnitureeaon white wall,

which appear more in white background, and the evbitshion on

sofa and orange cushion on white sofa are in athggory of color]

scheme. In this case the dark colors on white ane torilliant.




Pictures from the space:

Schematic plan of the dining room:

Physical explanation:

Types of Dwelling: apartment flat
Size of the House: 90 sg/m

Size of the Living room; 35 s¢/m Floor

Number of Inhabitation: 3

Occupation of the inhabitation: computer enginger wall

man, housewife woman, 2 children

The function of the house includes: Living room, Carpet

Kitchen, Dining room, 3 bedrooms and |2 P

bathrooms.

- Furniture
Assignment of the specific colors to the ma] Psychological sides of the color scher
elements in the composition of the living room: used in space:
Sofa

Wall surfaces: white Green, pink, beige are used in the space. The |pale

hue of pink has harmony with furniture and Curtain

Ceiling: white

Floor: brown
Furniture: pink
Sofa: green
Accessories:

Carpet: pink

Color scheme of the chosen living space:

The Monochromatic color are used in the spacetadesof pink an

green. Such coloicombination shows the feeling of unity ¢

harmony in the space.

contrasted with green color of sofa..The light ¢g
of the space gives the sense of freshness

Definition of colors which
are used for specifi

elements of the space:

lo
and

[0}
+

cleanness to the space and gives the sens
royalty to the owner.

The green color of sofa makes the restful place.
colorful plantation makes the space alive and le

the eyes through it.

The percentages of

th the color used:
ad:

Analysis of the Color Usage in the

Chosen Living Space:

The colors which are used in the space are cool
warm side of the color scheme. Green, Pink, be
brown floor are used in the space. These co
have harmony with each other. According to

volumetric approach: The brownish color of t
floor blends with the green sofa and makes it m
visible. The pink color of the furniture has
harmony with the carpet. According to the plan

and
ige,
lors
he
he
ore
a
ner

approach: the trim color of curtain and sofa has

harmony together and they are predominant in

space.

the




Pictures from the space:

Schematic plan of the dining room:

Definition of colors which
are used for specifi
elements of the space:

Physical explanation:

Types of Dwelling: villa
Size of the House: 60 sg/m

Size of the Living room; 35 sg/m Frame

Number of Inhabitation: 3

Occupation of the inhabitation: university profasso

man, business woman, 3 children Door

The function of the house includes: Living room,

Kitchen, 2 bedrooms and 1 bathroom.

Wall
- Furniture

Assignment of the specific colors to the ma Psychological sides of the color scher
elements in the composition of the living room: used in space: - Floor

Wall surfaces: white
Ceiling: white

Beam: brown

Door and frame: blue
Floor: brown Ceramic
Furniture: brown
Accessories: blue

Cushion: red

Color scheme of the chosen living space:

The neutral color with the shade of the brown colothe furniture

and the floor make the harmony to the space. aadlie accen

color
alive.

make the contrast to the space and makespghee more

Dark Brown, light brown, white, blue are used

in the space. By using the neutral color the

designer create warm space and they brinq; The percentages

nature to the space. The blue color of door and  of the color used:

frame make the contrast to the space
According to the color psychology: the reddish
dark of the poshti, light blue of the accessories
and door and window, the cement wall, the
handcrafts all express the Iranian traditional
style.

Analysis of the Color Usage in theg

Chosen Living Space:

The colors which are used in the space are in warm

and cool side of the color scheme. Here therelis
one that predominates and that is wood.

DN

The

designer of the house provides maximum effect

through a minimal number of materials. by using

wooden furniture and old accessories and brown

ceramic they tried to bring the traditional stybethe
house. According to the volumetric approach:

by

using trim color which are surround the frameg it

emphasize the elements and make them notice
According to the emphasizing design element:
accent color of blue in the door and the framehef
window and accessories it lead the eye to the s
and it bring the contrast between the cool and w

color.

able.
the

t
hace

arm




Pictures from the space: Schematic plan of the dining room: Physical explanation: Definition of colors which Analysis of the Color Usage in the
are used for specifii Chosen Living Space:

Types of Dwelling: villa elements of the space:

Size of the House: 400 sg/m The colors which are used in the space are in warm
Size of the Living room; 250 sg/m and cool side of the color scheme. The main color
Number of Inhabitation: 3 wall (blue, red) and secondary color (green, orange) arg
Occupation of the inhabitation: French ambassgdo used in the space. according to the volumetric
man, French tutor woman, 2 child Stone approach: the light color of the wall and floor raak
The function of the house ncludes: Living room, the space bigger , so the blue, red and greertdueni
dining room, Kitchen, swimming pool 3 bedroors are appear more in the space and make the space

and 3 bathrooms. Sofa more alive. According to the planner approach: the
trim texture of the wall makes the space separate
from the other part. The hard texture of the wal h

- Sofa harmony with the water and it gives the sense ef th

nature. The colorful playground effect to the child

Assignment of the specific colors to the main elemel Psychological sides of the color scher

psychology and it make cheerful place for the child

in the composition of the living room: used in space: Cushion
Wall surfaces: white Blue, red, orange green are used in the space. the
Wall texture: stone color which are used in the space make the spage s The  percentages
Ceiling: white live. Red tends t te th ¢ ietvan th
) ; alive. Red tends to generate the most anxietyen
Floor: ceramic _ _ _ of the color used:
Furniture: blue, red, yellow space. The light green color is opposite coloreof |r
Table: brown has a harmony with red and make the space
Accessories: .
o tranquil. The blue color makes the place calm and
Cushion: orange
Play ground: blue restful. The orange cushion look brighter when is
Swimming pool placed in light green. Generally by using the

colorful space they tried to create fresh and yivel

Color scheme of the chosen living space:
atmosphere for themselves.

Using complementary color is used in the space nthkespace
positive and energetic. Red and white is a seldsed wolor scheme
because it is so harsh, and invariably looks botklem and happy
regardless of the style of the patterns.




Pictures from the space:

Schematic plan of the dining room:

Z
.
f
7
=

Physical explanation:

Types of Dwelling: Villa

Size of the House: 200

Size of the Living room; 120sg/m
Number of Inhabitation: 3

Occupation of the inhabitation: Iron Factory

The function of the house includes: Living room,
dining room, Kitchen, 3 bedrooms and |2

bathrooms.

in the composition of the living room:

Wall surfaces: white
Ceiling: white

Floor: ceramic
Furniture: Yellow, Green
Table: glass
Accessories:

Carpet: Pink

Curtain: Green
Plantation: purple
Lighting: Yellow

Assignment of the specific colors to the main elemel

Color scheme of the chosen living space:

Cool color schemehe cool color pink, light green, yellow are usp

the space, The variety of cool color make the spsiogple bu

stunning..

Psychological sides of the color schel

used in space:

The yellow green, green, pink and violet are using
in the living room. The light green color on
furniture make the space tranquil and refreshing.

are used for

Definition of colors which

specifi

elements of the space:

Wall

Frame

- o

Curtain

Plantation
- Carpet

Cushion

And the vyellow color of the frames which
combine with the green, make the space shinf
and stunning. Usually yellow furniture with the
pink color of carpet express classical style an

give the sense of royalty and wealthy to the
family.

In the living room are like this there is no overt
design because it's just that simple all of thig
space has a perfect blend of colors in every detg
the goods that exist in this room. thus tc
complement the beautiful design in needing th

use of a combination of colors in every desig

=]

detail was seen only in the design of this roo

E

are all simple, but it all joy, fresh and lively|
impression.(Admin,M, 2010).

The percentages of
the color used:

Analysis of the Color Usage in the Chose

Living Space:

The colors which are used in the living space bl
side of the color scheme, the light green, pinkoyel
According to the volumetric approach there is shafde
green on the space which make harmony in the space.
The light color of the wall and the carpet andftimaiture
make the space look larger. According to the ptann
approach the trim color of yellow make the spadersh
and alive and the purple plantation has contragtdo
space make the space luxury and elegant.




Pictures from the space:

Schematic plan of the dining room:

Physical explanation:

Types of Dwelling: Villa

Size of the House: 200

Size of the Living room; 120sg/m
Number of Inhabitation: 4

Occupation of the inhabitation: Textile factory

The function of the house includes: Living roo
dining room, Kitchen, 3 bedrooms and
bathrooms.

Definition of colors which
are used for specifi

elements of the space:

Assignment of the specific colors to the main elemel

in the compaosition of the living room:

Wall surfaces: beige
Ceiling: white

Floor: ceramic,
Furniture: white
Table: brown
Accessories:

Fire place: Green

Color scheme of the chosen living space:

The neutral color schemes are used in the spadge Ball, brown
table make a good combination in the space anchgaeeent color

make a contrast to the space.

Psychological sides of the color schei

used in space:

Beige, green, brown are used in the space. T

Wall
m,
2 Sofa
Floor
Fire place
ne

colors come from the nature and have harm
together. The beige color of the wall surface ma|
the space warmer. The green color makes the g
tranquil and comfortable The trim red color

ceramic separate the space and it define the spg

The percentages of
P2 the color used:
DN

ce.

Analysis of the Color Usage in the Chose
Living Space:

The colors which are used in the living space arebl
and warm side of the color scheme, beige; green and
brown are used in the living room. these colorthes
nature colors and have harmony together. Accortting
the volumetric approach: the color of the wall méke
space more warm and welcoming and make elegangés
According to the planner approach: the trim coliothe
fire place emphasizing the space and is very imyitind
it separates the living room from dinning room.
According to the proportion approach: the trim oedthe
ceramic, characterize and define the space. anethe
color make the space more exciting and visible.

pac




Pictures from the space

Schematic plan of the dining room

Physical explanation

Types of Dwelling: king Hous

Size of the House1000 sg/m

Size of the Living room; 300 sq.

Number of Inhabitation:

Occupation of the inhabitation: king mé
queen woman,3childr:

The function of the house includ Living
room, KitchenDining room, bedrooms and

bathrooms, offices, meeting ro

Assignment of the specific colors to the main eleme

in the composition of the living room

VALAIL A n A~

Ceiling: butter milk
Floor: Red carpet
Furniture: Orange

Table: White
Accessories:

Curtain: Creamer yellow

Color scheme of the chosen living spac

Analogouscolor schemt Are used in this space, the color sche

would be orange, yellow orange gorange yellow.

Psychological sides of the color scher

used in space

Definition of colors which
are used for specifi
elements of the spac

Curtair

Wallpape

Furniture

Carpe

are using in the space. The green color m.
the space tranquil. The beige color of

curtain and the butter milk color of the ceili

make the spacbhigger. The orange color o
the furniture has harmony with curtain, w
and red carpet. And ait is shown in the
picturecolors are all from either the warm si
or the cool side of the color wh. The yellow
color of the wall and ceiling and classi

edecoration give the sense of rich and wea

m
to the user

The percentages o
the color used

Analysis of the Color Usage inhe Chosen Living

Space:

A room scheme that combines too ry colors can look bus
and restless. Although of quite diffet color, the mainly re
furniture and carpet have harmony 1 the green wallpape
Although green is consider as a coldor in color scheme bt
the pale ybow beige is combines suessfully with the greer
In the living room different variation oellow, orange are use
for the curtain and furniture. The creer yellow on the curtai
will make the cold room look sunnand welcoming and
gives the balanceith butter milk colorand orange. Accordir
to the planner approach: the one g color of the wall ca
create illusion of light without contsting too sharp in tr
space. According to the volumetric aoach: the light color ¢
the ceiling appears ¢hobject more visible




Pictures from the space:

Schematic plan of the dining room:

Physical explanation:

Types of Dwelling: Apartment flat
Size of the House: 90

Size of the Living room; 60sg/m
Number of Inhabitation: 3

Occupation of the inhabitation: interior designer

The function of the house includes: Living roo

dining room, Kitchen, 3 bedrooms and

bathrooms.

are

Definition of colors which

used for specifi

elements of the space:

Wall

Assignment of the speciiic coiors to the ma

elements in the composition of the living room:

Wall surfaces: white
Ceiling: white

Floor: ceramic
Furniture: reddish brown
Table: brown
Accessories

Cushion: orange
Picture: blue

Carpet: red

Color scheme of the chosen living space:

The monochromatic color in the space is the shadleeobrownish
color of brown which make harmony in the space.

Psychoiogicai sides of the color scher

used in space:

Brown, orange brown, orange and red are used in

the space. The colors which are used in the sp

make the space cozy and welcoming. The

ace

Picture

Furniture

Cushion

Carpet

Cushion

designers by using these types of furniture make

the space modern. The brown color blends very

well with orange color of cushion and red colpr
of carpet. The interior designer by using the
different style of the furniture, they make the

space different from the other houses.

The percentages of the
color used:

Analysis of the Color Usage in the Chosen Living
Space:

The comfortable feeling provided by wood. Wood nzakee
atmosphere both clean and warm. According to theermr
approach there is harmony in shade of brownishrcdlbe
blue accent picture on the wall has contrast ingpa&ce ang
leads the eye through it.

)




Pictures from the space:

Schematic plan of the dining room:

Physical explanation:
Types of Dwelling: villa

Size of the House: 12( sg/m

Sofa
Size of the Living rooni; 60 sg/m
Brick wall
Number of Inhabitatior : 3
Occupation of the  inhabitation: Landscape
Cement wall
designer man, interor designer woman, | 3
children
. . - Floor
The function of the 1ouse includes: 1 Living
room, Dining room, 2 hedrooms and 2bathrooms.
Table
Table
Assignment of the specific colors tothe main Psychological sides of the color scher
elements in the composition of the living room: used in space: Dining table
Wall surfaces: white Neutral color of brown, dark brown, light brown Lighting

Wall texture: brick
Ceiling: white

Ceiling texture: wooden beam
Floor: brown

Furniture: beige

Table: brown

Side table: brown orange
Dinning table: dark brown
Accessories:

Carpet: dark beige
Lighting: steel

Color scheme of the chosen living space:

Neutral color scheme are used in the spacesltia€le of the brow

beige make the space warm and cozy.

beige, make the space warm and more inviting.

The brick texture on the wall makes contrast
the space, and makes the space larger.

The strongly colored of furniture, beam, flopr

are

elements of the space:

Definition of colors which

used for specifi

make the balance to tt e space. As we see mgs

the wooden furniture in the living room is in thic

hue. Therefore adding brown as a shade for
living room not just gves a stylish look to th
interiors however it biings comfort and warm

as well. Brown color zomes in different shad

and gives unique apgeal. Dark chocolate brq
of dining room be used where there’'s enoy
light in a room. The modern furniture an
creative table design rnake the space very un|
and exclusive rather than the classic style an
nive the sense of simnlicity and modernity to {l

viewer.

~+
g

The percentages of the

color used:

Analysis of the Color Usage in the Chose

Living Space:

The color scheme which is used in the living rognadol
color which appears the space larger. These colatan
brown, dark brown and beige. To add more warmtihéo
space, the shade of the brown color (neutral cdieg
been incorporated. According to the color psychyplig
brown color are The neutral material of the spake
wood and brick Texture is appearing smoothnessher
surface which is appearing different to the eye arake
the space comfortable and cozy. Moreover,

emphasizing the element, the strong color of theitiure
can be define as an accent color in the space.réicepto
the proportion color scheme, there is unity andrivery

in the color and material of the space.

for



Pictures from the space:

Schematic plan of the dining room:

%

Physical explanation:

are used

Types of dwelling: villa

Size of the House: 200 sg/m

Size of the Living room; 80 sg/m

Number of Inhabitation: 5

Occupation of the inhabitation: housewife
woman, no husband, 1 children The functional

area of the house: Living room, Dining room, 4
bedrooms and 3 bathroom, Kitchen

Assignment of the specific colors tothe main
elements in the composition of the living room:

Wall surfaces: white
Ceiling: white

Floor: wood floor
Furniture: brown
Sofa: butter milk
Table: brown
Accessories
Carpet: pink

Curtain: khaki

Plantation: pink

Color scheme of the chosen living space:

Using monochromatic on the space. The shades ofrbaolor
create harmony between the wood floor, furnituré eurtain.

Psychological sides of the color scheme-

used in space:

Brown, beige, ocher, butter milk colors are used

Definition of colors which

elements of the space:

for  specifi

Wall

Floor

Furniture

Sofa

Plantatid

Curtain

Carpet

in the space. The pink colors of the carpet make
the space bigger, the butter milk tone of the gofa
are separate the space from the living room.
brownish color of the floor makes the sofa mo

visible. The khaki color of the curtain ha color

harmony with the wood floor. According to th

color contrast there is light contrast between t
shades of the brown.

T The percentages of the

used:

Analysis of the color usage in the chos
living room:

Most of the color which is used in the living ro@omes
from the warm side of the color scheme. The difier
variation of brown, it brings the harmony in thease.
The cold color of the carpet, make the space waohet
alive. The rich deep brown in the curtain has angr|
contrasting with the yellow furniture in the TV mooand
has harmony with the floor color. According to t

volumetric approach the brown color of the floorkeaghe

white furniture more visible.

he







Chapter 7

CONCLUSION

During this study it was mentioned that color in environment sexwesiety
of purposes. Color can make the objects obvious. Many things are zsbdyi their
color. Color affects mood, emotional response to events and the sephgsafal
environment. Furthermore, this thesis emphasized the effect of oalonuman

surroundings, especially in living environment.

1. The thesis approach to the research subject by first talgegexal view of
color skill regarding to the theories, psychological, color structure
functioning of human’s visual system. This research was done to obtain
deeper understanding of color relationship in the space and direct relation to
human psychology conditions. Thus, it was indicate that the color can
effect on human psychology in its entire life.

2. In addition, in some color implications it is essential to emphdkaein
different societies certain color might held symbolic mearing reflect
specific cultural values. Beside psychological reactions to coéyr differ
among various group age and personality types, so this fact mightybe ver
important for residential space. Indeed, color selection for theonuars

living units must follow user preference in space.
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The color must be analyzed along with its all three dimensions, (value,

saturation).

Space and its relationship to color must be considered.

Selected color should provide an appropriate emotional outlet with

consideration of function activities and behaviors of the space user.

3. As aresult of the case study warm and cool color effect tpebple sense
reaction. So the process by which color is chosen in designffieated to
the people psychology. The cool color give the sense of live, fresh and
tranquiller to the space and warm color give the sense of cody an
comfortable to the space.

4. As a summary, the cases have shown that variety of color conolites
been used in the living rooms. Although city may give a feeling igesef
color, ordered, depressed impression, the interior of the houses are very rich
in terms of colors used. So people by using cool, warm, neutral and color
combination they tried to express the culture and tradition whicratt
with modernity and also they tried to change the atmospheteediduse
for instance: by using cool color scheme, they create freshramgltllest
atmosphere and by using warms color of the warm side of the cblems
they create cozy and comfortable space. So these modify, caugee fme
abolish the troubles and crisis that society provide for people.

As a result, it was ascertained and pointed out that it would be sibfm$o

make a rule regarding color within interior environment but assigvaingng

color schemes in the living environments to increase the qualitegifn in

space is important. In this respect, as a final part of thesttesne theoretical
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implications about the color in interior design of the houses hava bee

assessed.
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