
What is color theory ?

I t ’s not color management – a science of measuring

color physically and describing it mathematically. It’s

n o t c o l o r a d j u s t m e n t – t e c h n i q u e s f o r c h a n g i n g a c o l o r’s

a p p e a r a n c e . I t ’s n o t c o l o r p s y c h o l o g y – a s o c i a l s c i e n c e

of charting and describing human response to color. 

It is impacted by all three above disciplines ( it rests at

their intersection), yet it constitutes a separate 

discipline in and of itself. Color theory is a language

that conceptually and perceptually describes the 

elements of color and their interactions.

P a rt physical, part biological, part cognitive, and part

psychological (u n i v e r s a l l y, culturally, and individually 

p s y c h o l o g i c al ), color theory is perceptually based.

Color theory often describes optical responses (w h i c h

t h e o t h e r c o l o r d i s c i p l i n e s t a k e i n t o a c c o u n t b u t d o n o t

focus on specifically), some of which are described as

“illusions” but are nonetheless perc e i v e d .
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I t d o e s n o t d e s c r i b e p h y s i c a l a b s o l u t e s , a s c o l o r m a n a g e-

m e n t does. Instead, it describes perception, which is

context-sensitive, thus relative rather than absolute. 

It does not describe the mechanics of changing color

appearance, as color adjustment does. Instead, it

a d d re s s e s w h a t t o d o a n d w h y t o d o i t r a t h e r t h a n

h o w to do it. It does not describe responses unique 

to culture or individual, as color psychology does.

Instead it focuses on universal psychological re s p o n s e s

to color, such as temperature .

How can color theory be used?

Color theory can help describe what is perceived 

m o re p re c i s e l y. I t o ff e r s a l a n g u a g e t h a t i s s h a re d a n d

re a s o n a b l y p recise. Color theory can help make 

p e rception more p re c i s e . L a n g u a g e e n c o d e s t h o u g h t

a n d a m o re p re c i s e a n d nuanced language can lead to

m o re sensitive perception. Color theory can help 

a n a l y z e w h a t m a k e s s o m e c o l o r re l a t i o n s h i p s p a rt i c u l a r l y
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While color is often re p resented in two dimensions, three-dimensional chromaticity diagrams offer a more descriptive view of both 
color and color relationships given color’s three basic elements: hue, saturation, and luminosity.
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successful and what makes others less successful. 

It illuminates the dynamic interactions b e t w e e n t h e

e l e m e n t s o f c o l o r, w h i c h c a n b e u s e d t o g u i d e d e c i s i o n s

in selecting and adjusting color re l a t i o n s h i p s .

Color theory is best used to inform color choices

rather than to make them. Theory lays a foundation

for exploration (guiding inquiry toward areas with

g reater potential and away from areas with less

p o t e n t i al ). It is not a substitute for discovery. Jazz

m u s i c i a n s K e i t h J a rre t t a n d T h e o l o n i u s M o n k m a s t e re d

music theory, but even they were surprised by their

most original compositions; their compositions were

i n f o rm e d a n d e m p o w e re d b y t h e o ry b u t n o t d e t e rm i n e d

by it. Theory is the sum of what we know, but it does

not contain what we do not yet know. It can prime

c o n d i t i o n s f o r a b re a k t h ro u g h , b u t i t c a n n o t m a k e o n e .

It can be used to empower a unique or authentic 

s e n s i b i l i t y, but it is not a substitute for one.

I f c o l o r t h e o ry i s a l a n g u a g e w h a t i s i t s v o c a b u l a ry ?

The language of color theory can be confusing, due in

p a rt to being not as widely known as it should be a n d

in part to its varied terminology ( its vocabulary has

not been decisively defined). 

At its most basic, color consists of three elements –

hue ( red, orange, yellow, green, blue, purple ), 

saturation (neutral, semi-neutral, semi-saturated, 

s a t u r a t e d , s u p e r- s a t u r a t ed) ,

a n d l u m i n o s i t y (d a r k , l i g ht) .

M a n y w o rd s c a n b e u s e d t o

d e s c r i b e t h e s a m e e l e m e n t s ,

w h i c h l e a d s t o c o n f u s i o n .

C o l o r i s o f t e n u s e d t o d e s c r i b e

hue, which is only one

aspect of color. Color is the

combination of t h re e e l e-

m e n t s : h u e , s a t u r a t i o n a n d

l u m i n o s i t y. B r i g h t n e s s , a l s o

c a l l e d luminosity or v a l u e ,

can be confused with satura-

tion. Saturation, also called

intensity or chroma (s o m e-

times confused with hue) ,

can be confused with how

much colorant permeates a surface, which – though

related – is a separate factor. 

If you’re confused now, that’s perfectly normal. 

A widespread adoption of a consistent set of word s

would go a long way toward making communication

about color more precise, but it hasn’t happened yet.

F o r t h e p u r p o s e s o f t h e s e a rt i c l e s , I ’ l l d e f a u l t t o t h e

t e rms hue, saturation, and luminosity as they are 

useful terms in Photoshop (w h e re they describe blend

modes and are nearly i d e n t i c a l t o t h e H S B re a d o u t s i n

P h o t o s h o p ’s I n f o p a l e t te ) .

These three elements can be re p resented numerically.

Photoshop provides readouts in its Info palette in sev-

eral color modes, including HSB (hue, saturation,

b r i g h t n e ss) – found in the submenu beneath the

a rro w. L u m i n o s i t y i s re p re s e n t e d o n a s c a l e o f 1 t o

100. ( I t ’s a scale of 1 to 10 times 10. Put another

w a y, it’s the p h o t o g r a p h i c z o n e s y s t e m t i m e s t e n . )

S a t u r a t i o n i s also re p resented on a scale of 1 to 100.

H u e i s re p re s e n t e d o n a s c a l e o f 0 t o 3 6 0 – t h e n u m b e r

o f d e g rees in a circle or wheel. 
1. The Adobe color picker is two-dimensional and charts 
p e rmutations of luminosity and saturation of a single hue.

2 . T h e A p p l e c o l o r p i c k e r
is a two-dimensional
color wheel charting all
hues with perm u t a t i o n s
o f s a t u r a t i o n a t o n e l e v e l
of luminosity, specified
by an accompanying
s l i d e r.



T h i s re p re s e n t a t i o n o f c o l o r

m a k e s h u e t h e o n l y e l e m e n t

o f c o l o r f o r w h i c h t h e n u m e r-

i c a l l a n g u a g e i s c o n c e p t u a l l y

c h a l l e n g i n g . S e v e r a l t h i n g s w i l l

m a k e u s i n g t h i s s c a l e e a s i e r.

Yo u c a n t h i n k o f t h e c o l o r

w h e e l a s a c l o c k , w h e re

e v e ry h o u r ( o r 3 0 d e g re e s )

y o u g e t a n e w c o l o r. T h e

w h e e l s t a rt s a t a w a rm y e l l o w-

re d ( 0 d e g re es ) , 3 0 d e g re e s i s

o r a n g e , 6 0 i s y e l l o w, 9 0 i s

w a rm y e l l o w - g re e n , 1 2 0 i s

g re e n , 1 5 0 i s c o o l b l u e - g re e n ,

1 8 0 i s c o o l g re e n - b l u e o r c y a n,

2 1 0 i s b l u e , 2 4 0 i s w a rm re d -

b l u e , 2 7 0 i s p u r p l e , 3 0 0 i s

magenta, 330 is cool blue-re d .

An image could be considere d

to be monochromatic if it

uses hues constrained within

30 degrees or less from one

a n o t h e r. Analogous h u e s a re w i t h i n 6 0 d e g re e s o f o n e

a n o t h e r. Complementary hues are 180 degrees apart .

Linguistic descriptions of color are less precise than

numeric descriptions of color. Consider forming 

c o n s e n s u s a ro u n d t e rm s s u c h a s “ s e a f o a m ” o r “ d u s t y

rose.” What color is mauve? More to the point, how

many colors can the term “mauve” describe? 

U s i n g n u m b e r s t o d e s c r i b e t h e e l e m e n t s o f c o l o r l e a d s t o

a m o re p re c i s e d e f i n i t i o n o f c o l o r. C o n s i d e r t h e u s e f u l-

n e s s o f s p e c i f i c a t i o n s y s t e m s l i k e P a n t o n e . I n n u m e r i c a l

systems there is only one color for a single number or

set of numbers. In addition to precision, one of the

characteristics that makes a numerical system useful

conceptually is its simplicity. Compare memorizing the

numbers in the Pantone system with understanding

t h e n u m e r i c a l s c a l e s i n H S B .

N o t a l l s y s t e m s a re s i m p l e

enough to be used concep-

tually – HSB is.

Wo rds and numbers pro v i d e

one kind of perspective, 

p i c t u res re p resent another.

Color can be graphed. While

color has three components,

it is typically graphed i n t w o -

d i m e n s i o n s . ( T h e w i d e s p re a d

use of computer imaging

and its potential for 3D

imaging may change this in

the near future, but it h a s n ’t

c h a n g e d y e t . ) T h i s m e a n s i n

a n y t w o d i m e n s i o n a l d i a g r a m

of color, the re p re s e n t a t i o n

of one element of color is

limited. Nonetheless, even

two dimensionally, graphing

color is quite useful.

A classic way of re p re s e n t i n g

color is in a circle or wheel.

C reating and using color wheels to describe color and

analyze color relationships is a time honored tradition

dating back to Leonardo DaVinci. Some of the most

famous color wheels were created by Newton, Goethe,

and Munsell. Color wheels can be particularly useful

when colors are plotted on them and when geometric

shapes are imposed upon them. You are t h e n a b l e t o

i d e n t i f y a v a r i e t y o f re l a t i o n s h i p s b e t w e e n colors, both

colors that exist in a composition and c o l o r s t h a t d o

n o t . A s t r a i g h t l i n e c a n b e d r a w n t h ro u g h the center of

the circle to define warm versus cool colors (a specific

line between 90 and 270 degrees) or to identify com-

p l e m e n t a ry colors (any line). Concentric circles can be

used to define the level of saturation a color or set of
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4 . B i s e c t i n g a c o l o r
w h e e l with a straight line
d e f i n e s complements –
colors that produce a
neutral color when mixed
in e q u a l p ro p o rt i o n s .
I n c re a s i n g o n e c o l o r
re d u c e s i t s c o m p l e m e n t .
T h ree complementary
axes are part i c u l a r l y
i m p o rtant in color
adjustment – 
red/cyan (0/ 1 80), 
y e l l ow/blue (60/2 40) ,
g re en/m a g e n t a
( 1 20/3 00) .

5 . T h e l i n e d r a w n
b e t w e e n 9 0 a n d 2 7 0
d e g re e s s e p a r a t e s w a rm
f rom cool colors; left of
this line is cool; right of
this line is warm. Wa rm
a n d c o o l a re p s y c h o l o g i-
c a l d e s c r i p t o r s of color
and are relative. 
Two colors can be 
c o n s i d e red absolutely
w a rm ( red) and c o o l
( c y a n) . A n y m o v e t o w a rd
red can be considered a
w a rm i n g a d j u s t m e n t .
Any move towards cy a n
can be considered a
cooling adjustment. 



colors contains. Triangles can

be used to identify types of

color interactions – primary

or secondary colors, mono-

c h rome, analogous, or 

c o m p l e m e n t a ry colors. 

M o re complex geometric

shapes – triangles, re c t a n-

gles, pentagons, h e x a g o n s ,

octagons – can be used to

help identify colors that may

be used with one another to

c re a t e l o g i c a l c o l o r s t ru c t u re s .

For this, you are likely to 

find the A p p l e c o l o r p i c k e r

( a w h e e l inside Photoshop)

p a rticularly useful

(Photoshop: Pre f e re n c e s :

G e n e r a l : C o l o r P i c k e r : A p p l e ) .

Color wheels are excellent

for displaying re l a t i o n s h i p s

between hue and saturation

but are limited in their ability

to display corre s p o n d i n g

luminosity relationships. 

A n a c c o m p a n y i n g s i d e b a r

m a y be used to include this

i n f o rm a t i o n . T h i s a rr a n g e m e n t

may be seen as a single 

diagram but it is actually two.

When color is graphed two-

d i m e n s i o n a l l y, we need a

m i n i m u m o f t w o d i a g r a m s

t o d i s p l a y a l l t h re e e l e m e n t s of color.

T h e re are many other useful terms in the lexicon of

color theory and distinctions that can be made, but

the elements mentioned here are the essentials on

which you can base your conceptual foundation of

c o l o r. With this language of color at your disposal 

you can sharpen your perception of color, better

understand existing color dynamics, make pre d i c t i o n s

about how color modifications will affect an i m a g e ,

a n d c o m m u n i c a t e m o re c l e a r l y a b o u t c o l o r – before ,

during, and after working with color.

Author of Adobe Photoshop Master Class, 

John Paul Caponigro is an internationally re s p e c t e d

fine artist whose clients include Adobe, Apple, 

Canon, and Epson. 

Email s u b s c r i be@ j o h n p a u l c a p o n i g ro . c om

for his free enews and learn more about color at

w w w. j o h n p a u l c a p o n i g ro . c o m.
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6. Concentric circles 
can be imposed upon a
color wheel to define 
a color, or set of colors,
s a t u r a t i o n l e v e l – n e u t r a l ,
semi-neutral, semi-
s a t u r a t e d , saturated, or
s u p e r s a t u r a t e d .

7. Shapes can be
imposed upon a color
wheel to help identify 
a variety of ways to
s t ru c t u re hues.

3 . T h e A p p l e C o l o r S y n c u t i l i t y c a n g r a p h I C C p ro f i l e s ,
d i s p l a y i n g color in thre e - d i m e n s i o n s .
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