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COLOR is all around us� We can’t escape it—from the juvenile, 
hot pink shirt worn by a stranger on the street, the sexy, 
mysterious red lipstick of an actress on a movie premiere, 
to the dry, boring silver gray SUVs driven by your college 
professor� 

But what does color really signify? It would be terribly difficult 
to imagine real life without it� The abundance of color around 
us both natural and man-made all signifies LIFE. Particularly 
in nature, even if we notice it or not, colors play an important 
role� They function as SIGNS that either ATTRACT or REPEL, 
depending on their intended evolutionary purpose�

In fact, many animals depend on their inherent colors to 
survive in the wild� The proper use and/or possession of color 
therefore may be equated to SURVIVAL in the natural world�

INTRODUCTION

But how about us humans? Has the 
MEDIA and SOCIETY changed our 

natural response to color? 

Every day we make important 
choices about our use of color� 

What color of shirt to wear? What 
color of paper to use? What flowers 

to buy? The choices we make may stem 
from our inborn INTUITION and personal 
PREFERENCES derived from our interaction 
with other people� 

Whenever we perceive, combine, and ultimately 
use color, whether knowingly or at the subliminal 

level, we use them for some constant duality—to 
either ATTRACT or REPEL�

Think of information signs, what 
color do they use? How about 

warning signs? These questions 
and a lot more should guide us 
as we move on to understand 
color at a deeper level� As 
designers, it is imperative that 
we be able to harness the power 
of color for effective visual 
communication�
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A BRIEF HISTORY
Many great philosophers and scientists in history have been intrigued by the 
natural phenomenon of color and have been passionate in its study� Much 
of the earlier studies were of course, geared towards speculation, but 
eventually, with the use of advanced technology, we become more 
and more acquainted with the hard facts surrounding color�

Leonardo the Vinci, through his Treatise on Painting suggested 
his own hierarchy of colors (Fig� 2)� Accepting earlier views, 
he came up with a list of colors arranged in this particular 
order: white (light), yellow (earth), green (water), blue (air), 
red (fire), and black (darkness).

 

EARTH

GREEN

BLUE
VIOLET
BLACK

WATERFIRE

AIR

Aristotle, for example, associated four 
different colors with the four elements: 

Earth, Air, Fire, and Water (Fig� 1)�

LIGHT EARTH WATER AIR FIRE DARKNESS

Image Source: http://www�visi�com/~reuteler/leonardo�html

Fig. 1. Aristotle’s translation of the physical world through color.

Fig. 3. With Newton’s discovery, a more thorough understanding of color 
as either reflected or absorbed wavelengths of light was put into place.

Fig. 2. Leonardo da Vinci’s Hierarchy of Colors.

A BRIEF HISTORY
Sir Isaac Newton, in the late 17th century, noticed that when 
a ray of sunlight passes through a glass prism it separates 
into seven colors: red, orange, yellow, green, blue, indigo, and 
violet (Fig� 3)� In 1704, he went on to write Opticks, his book 
on the Theory of Color� 

Johann Goethe, a 
German writer and artist 
published Farbenlehre 
(Theory of Colors) in 
1810. He was the first 
to thoroughly study 
the physical effects of 

color, and this led him to 
arrange colors symmetrically on a 
color wheel, with “opposing” colors 
placed diametrically opposite each 
other (Fig� 4)� This anticipated further 
developments in color harmony�

Fig. 4. Johann Goethe’s diagram on opposing colors which we now refer 
to as color complements!

Image Source: http://www�colorsystem�com/?page_id=766&lang=en
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WORKING DEFINITIONS
“Color is mysterious, eluding definition; it is a subjective experience, a cerebral sensation depending on 
three related and essential factors: light, an object, and an observer�”

 - Enid Verity, Color Observed (1980)

It may be difficult to find an easy definition of color. A 
definition such as: “A property causing visual sensation” is 
too limited and may be misleading simply because there are 
a lot of things that cause visual sensation and studies on 
color depend on its direct relationships with light and how it 
is perceived by our eyes�

A more thorough definition could be:

“The property of objects that depends on the light that they 
reflect and that is perceived as red, blue, green, or other 
shades�”

“That aspect of things that is caused by differing qualities of 
the light reflected or emitted by them, definable in terms of 
the observer or of the light�”

 - American Heritage Dictionary

Fig. 5. The visible spectrum of colors as perceived by the human eye.

Image Source: http://scienceblogs�com/startswithabang/2011/09/the_color_of_space�php

The observer’s perception takes precedence due to the fact that “seeing” is a subjective experience� As 
humans, we may have differing sensitivities to light, and take note of the fact that around 10% of the 
entire population is statistically color blind!

Here we get important terms such as light, reflection, and 
perception. However, this definition is incomplete, given that 
nowadays, color may not just be reflected, but actually even 
produced by light sources such as TV screens, LCDs, etc�

A good definition to better understand the dual characteristics 
of color would be:

ATTRIBUTES THAT DEFINE COLOR

Hue 
The basic source of color� This is an easily 
recognizable classification caused by the 
different wavelengths of light� In a typical 
color wheel, we would have twelve (12) 
different hues (Fig� 6)� 

RED

RED 
ORANGE

ORANGE

YELLOW
ORANGE

YELLOW

YELLOW 
GREEN

GREEN

BLUE
GREEN

BLUE

BLUE
VIOLET

VIOLET

RED
VIOLET

Fig. 6.  A typical Color Wheel diagram.
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Value
The lightness or darkness of a color 
(Fig� 7)� This is based on the amount of 
light emanating from the color� Other 
terms that relate to value are shades 
(adding black), tints (adding white), and 
luminosity (amount of light reflected).

Saturation
The brightness or dullness of a color 
(Fig� 8)� This is the strength of a color with 
respect to its value� It may also be called 
vibrancy, intensity, and chromaticity�

According to 
research, seven (7) 
steps in value or 
intensity are about 
as many individual 
steps  the human 
mind can visually 
remember!

As a naming 
convention, we 
usually pair up the 
hue together with its 
corresponding value 
or saturation� For 
example, light blue 
or dull blue�

WHITE

BLACK

LEVEL 6
VERY DARK

LEVEL 5
DARK

LEVEL 3
LIGHT

LEVEL 2
VERY LIGHT

LEVEL 4
MEDIUM VALUE

Fig. 7. Seven Step Value Scale. Fig. 8. Seven Step Intensity Scale.

PURE HUE

NO COLOR

VERY DULL

DULL

BRIGHT

VERY 
BRIGHT

MEDIUM 
INTENSITY

ATTRIBUTES THAT DEFINE COLOR FASHION COLORS
Many color names are not included in 
our typical color wheel model� Some 
fashion colors have derived their 
names from different contexts� They 
have their own cultural associations 
and significance, for example, teal, 
turquoise, and chartreuse� Some are 
created as a marketing device like 
those found in paint, crayons, etc�, with 
interesting names such as hot pink, 
lipstick red, sand gray, and even more 
outrageous ones like Razzmatazz, 
Cornflower, Banana, Wisteria, and a 
whole lot more�

Generally speaking, these colors have a 
counter part from the color wheel, but 
with slightly observable differences� 
For example, vermillion, crimson, 
Venetian, and pink are all variations of 
the color red, but each are unique and 
distinguished by its relative value and 
saturation�
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COLOR PROCESSES
Since all the colors that we see actually depend on the 
frequency of light that we see, we can attribute two different 
types of “behaviors” to color� These behaviors affect the 
way we can practically make use of colors, either for color 
combination, or to create visual impact� There are two 
methods of mixing colors: Subtractive, and Additive�

Subtractive Color mixing depends on the 
material substances and the light they reflect. A good example 
would be the use of pigments for painting� In watercolors, if 
we combine red, yellow, and blue, we may get black, or a very 
dark muddy color depending on the purity of the pigments� In 
printing, if we combine cyan, magenta, and yellow, we also 
get black� This type of color mixing makes use of the natural 
color of the base material, like a piece of white paper�  As 
we apply different pigments on the paper, we let the paper 
“absorb” certain frequencies of light, reflecting back the 
remaining frequencies of light to our eyes, resulting in the 
color we see�

The colors of transparent objects however, depend on the 
color of light that they transmit� This is called Selective 
Transmission (Fig. 10).

Additive Color mixing depends on light sources 
and the quality of light they emit� When we turn on our 
computer monitors, light emitting diodes get charged with 
electricity to glow and give off light� In theory, we have red, 
green, and blue as our most basic hues that when combined 
altogether give us white� This model closely matches the 
human perception of colors� It is important to take note 
however, that this mixing also depends upon the device 
reproducing the light since color elements or light emitting 
diodes coming from different manufacturers result in varying 
responses�

For the most common example, considering that red, green, 
and blue are the most basic hues that compose white light, 
an apple appears red because its surface absorbs blue and 
green, then reflects red back to our eyes.

COLOR PROCESSES

The colors of opaque objects depend on the frequency of light 
that they reflect. This process is called Selective Reflection 
(Fig. 9).

Fig. 9. Selective Reflection.

Fig. 10. Selective Transmission
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COLOR HARMONIES COLOR HARMONIES

Using the color wheel model, we can observe certain color 
combinations that work together following a logical pattern� 
Oftentimes, they follow basic shapes such as triangles and 
squares� Listed below are diagrams that illustrate the most 
important color harmonies that you can harness for your 
design projects�

Monochromatic
Different values (tints/shades) of a 
single color�

Analogous
Colors adjacent to each other on the 
color wheel�

Complementary
Colors opposite each other on the color 
wheel; colors with high contrast.

Split Complementary
Main color with two colors adjacent to 
its compliment�
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Triadic
Three colors evenly spaced around the 
color wheel�

Tetradic
Four colors in two complimentary pairs, 
arranged in a rectangle; also called a 
double complimentary�

COLOR HARMONIES

Simultaneous Contrast 
Phenomenon causing eye strain due 
to the noticeable differences between 
two opposing colors (Fig� 11)� When 
complimentary colors are placed side-
by-side, they create a “contrast effect” 
that either enhance or diminish our 
perception (sensory info) and our mind’s 
cognition (information processing)�

This is an example of induction, a 
variation of the simultaneous contrast 
phenomenon (Fig� 12)� The gray boxes 
in the middle are composed of the same 
shade of gray, but the color of their 
background influences their appearance.

Stare at the plus sign in the left box with 
a green circle for 20 seconds without 
blinking� Immediately after, move your 
eyes to the plus sign on the right box� A 
red circle would briefly appear.

After-Image
Phenomenon caused by eye fatigue� As we gaze at a certain 
color, optical receptors in our eyes become tired and try to 
restore visual balance by producing an after-image with the 
complement of the color seen (Fig� 13)�

COLOR PHENOMENA

Fig. 11. In this common example, the bar in the middle is composed only 
of a single shade of gray. The background however is a gradient from 
white to black.

Fig. 12. Induction optical illusion.

Fig. 13. An after-image optical illusion.

+ +
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Channels 
Refers to the color component found in images� In particular, 
each pixel has a numerical element that pertains to the RGB 
color model for additive color processes� It may be presented 
as a numerical value between 0 and 255� For example, a pixel 
could be 130-red, 0-green, and 255-blue, in order to become a 
certain shade of violet (Fig� 14)�

Bit Depth 
Refers to the number of bits present 
within a single pixel that pertains to the 
information relating to color� A higher 
bit depth value means a wider range of 
distinct colors (Fig� 15):
 - 8-bit color
 - 16-bit color (High color)
 - 24-bit color (True color)
 - 36-bit color (Deep color)

COLOR TERMINOLOGIES

Gradient 
A smooth blending of shades from light 
to dark or from one color to another� 
In painting, this is used to simulate 
highlights and shadows�

Linear Gradient: Light to Dark

Linear Gradient: Color to Color

Radial Gradient

COLOR TERMINOLOGIES
In the study of color, it is normal to encounter terms that 
describe the quality and characteristic of color on an image 
or design� Listed below are the most common jargons linked 
to the use and application of color:

Brightness
The effect or visual sensation by 
means of which an observer is able to 
distinguish differences in luminance� 
This luminance is the dimension of a 
color that represents its similarity to one 
of a series of neutral colors ranging from 
very dim (dark) to very bright (dazzling)�

Grayscale 
A series of colorless tones having varying 
proportions of white and black, giving a 
full range of grays in between� It is usually 
divided into 10 steps, but electronic 
displays can differentiate between 16 to 
256 levels�

Contrast
The differences between the light and 
dark areas of an image, using opposing 
colors to produce an intensified 
effect� It may also refer to the obvious 
differences between two hues being 
compared with each other�

Image Source: http://www�nashtucky�com/bitdepth_examples_large�jpg

Fig. 14. Adobe InDesign’s Colour Panel.

Fig. 15. Comparison of various bit-depth values.
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White Balance
The process of removing unrealistic color overcasts, so that 
objects which appear white as we see them will be rendered 
white within a photo� Proper white balancing of images has 
to take into account the color temperature of a light source�

Color Temperature 
The relative warmth or coolness of natural or artificial light 
and its resulting color overcast on the environment or 
captured images (Fig� 16)� Measured in Kelvin unit of absolute 
temperature (K)�

COLOR TERMINOLOGIES

Tonal Range 
Refers to the range of color values between the lightest (absolute white) and the darkest (absolute 
black) areas of an image� An image with a wide tonal range will include both dark and light areas (and 
a range of tones in between), whereas an image with narrow tonal range will cover a more restricted 
range�

Different colors have different psychological impacts� These depend 
on our natural attraction or aversion to them, or based on the culture 
that we grew up in� Ultimately, colors play an essential part in society� 
This guide gives a basic overview on the meanings we generally 
ascribe to various colors�

MEANING & SYMBOLISM

BLACK
Although technically not a color, we get black when we bring any 
color down to its darkest value� 
Pigments: burnt matter, coal, graphite, synthetic iron oxide

Psychologically: death, fear, depression, and mystery
Gender: neutral
Socially: bad references (black magic, black market, blackmail), 
authority (suits, robes), expertise (black belt)

1000K
Candlelight

2000K
Sunset

5000K
Noon Daylight, Direct Sunlight

6000K
Electronic Flash

7000K
Overcast Daylight, Flourescent

9000K
TV, LCD Screens

10000K
Blue Sky Daylight

3000K
Early Sunrise, Tungsten, 

Incandescent

3000K
Moonlight

Fig. 16. Color Temperature ChartWith Blue Color Cast

Wide Tonal Range Narrow Tonal Range

White Balanced
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MEANING & SYMBOLISM

RED
A primary color�
Pigments: cadmium, iron oxide

Psychologically: passion, danger, anger, pain, shame
Gender: neutral (but often preferred by females)
Socially: danger (STOP signal), exciting (fast cars, matador’s 
cape), confidence (red lipstick), war (fire, blood)

MEANING & SYMBOLISM

WHITE
We get white when we combine all colors in the visible spectrum of light�
Pigments: zinc oxide, titanium oxide

Psychologically: goodness, moral purity, cleanliness
Gender: neutral
Socially: simplicity (plain white t-shirt), bland (vanilla ice cream), cold 
(snow)
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MEANING & SYMBOLISM

BLUE
A primary color�
Pigments: pthalocyanine, cobalt

Psychologically: refreshing (sky, ocean), open spaces, suppresses 
appetite (rarely found in food)
Gender: male
Socially: peace (flags), freedom (as opposed to red for revolt), 
authority (police and navy uniforms), power (first place ribbons), 
carefree (blue jeans), tranquility (water), masculine

MEANING & SYMBOLISM

YELLOW
A primary color�
Pigments: ochre, cadmium, cobalt

Psychologically: warm, cheerful, contentment (summer), wealth 
(gold)
Gender: neutral (but often preferred by females)
Socially: caution/warning (possible danger signs, yellow card in 
soccer), cowardice, sunshine, intellect
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ORANGE
A secondary color�
Pigments: ochre, copper, cadmium

Psychologically: visually dominant, energetic, hot (sun, flames), 
increases appetite
Gender: male
Socially: autumn, Halloween (pumpkins, jack-o-lanterns), 
refreshing (orange fruit), bold (fast sports cars, motorbikes)

MEANING & SYMBOLISM

GREEN
A secondary color�
Pigments: pthalocyanine, chromium hydroxide, umber

Psychologically: nature (grass, leaves), growth, fresh (vegetables)
Gender: neutral (darker shades preferred by males)
Socially: well-being (health, money), safe (GO signal), good (health 
products), environmentalism (nature), fertility

MEANING & SYMBOLISM
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VIOLET
A secondary color�
Pigments: ultramarine, manganese, cobalt

Psychologically: visually interesting, luxurious, feminine
Gender: female
Socially: royalty (rare, expensive dyes), gay community (pride 
color), religion (Lenten season for Catholics), nobility

MEANING & SYMBOLISM

PINK
A tint of red�

Psychologically: sexual, flirtatious, feminine
Gender: female
Socially: breast cancer (awareness color), naughty (Pink Panther)

GRAY
A tint of black�

Psychologically: boring, depressing, foreboding
Gender: male
Socially: old (gray hair), boring (monochromatic), stable (steel), 
bad weather (gray sky)

BROWN
A shade of orange�

Psychologically: plain, predictable
Gender: male
Socially: nature, earth (soil), stable (wood), safe (brown paper bag)

MEANING & SYMBOLISM
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