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It is Useful to Think of Color as Light.  
  
In order to discuss the mechanics of color, it is perhaps best to revisit the fundamental of the 
behavior of light.  Let’s see how much you can remember from Science class… 
 
The photons of light are emitted from an energy source, such as the sun, stars, flames, 
lightening, and manmade sources, such as electric light bulbs. 
  
As the photons are emitted and travel away from their source, eventually, if the energy is not 
dissipated, the photons will encounter a different material.  When a new material comes along, 
the photons have 3 possible outcomes as they approach the new material. The photons can be 
transmitted, reflected, or absorbed by the new material. 
 
When photons transmit, they are traveling through an object.  Materials that allow photons to 
pass through them are either transparent or translucent.  Anytime a wave of photons transmits 
through a different material, the angle of the wave is changed, or, bent. This change in direction 
is known as refraction, and is a very useful property that can allow light to be focused or diffused.  
This property allowed Newton to discover that white light could be broken into many different 
colors of light.  Materials that are transparent, such as glass and water allow light to be 
transmitted with very little interruption.  Materials that are translucent allow light to be 
transmitted, but offer a great deal of interruptive refraction from a less smooth texture, therefore, 
even though you may be able to see light coming through a material like frosted glass, it is 
difficult or impossible to see through translucent materials. 
 
Objects that do not transmit any light are known as opaque, and the photons are either reflected 
or absorbed, or both, by the materials they hit.  When photons reflect, they’re acting like tennis 
balls, bouncing off of the materials that they hit. Sometimes, however, the material that gets hit 
with the photons is sneaky and they catch, or trap the photon energy in a process know as 
absorption.  A material, such a shiny metal, is almost perfectly reflective, and reflects nearly all 
of the photons that hit it.  White materials also reflect a very high proportion of photons, but still 
manage to absorb more photons than shiny materials.  Conversely, black objects absorb a very 
high proportion of photon energy, and reflect a small proportion of photons. 
 

      
Colored objects are somewhat selective about how the photons are absorbed and reflected, and 
this is where it gets interesting!  Objects with color are reflecting some wavelengths, and 
absorbing the remaining wavelengths, thus effectively subtracting the absorbed light waves 
from the reflected light. 
If white light is shone on a red object, the red object will reflect back most of the red light as it 
absorbs mostly all of the remaining colors of light, blue and green, in the spectrum.  Thus, the 
object appears red. 
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It is Also Useful to Think of Color as Waves.   
 
Welcome to the physics of color. 
We’ve got two basic types of waves:  Electromagnetic and Mechanical.  Electromagnetic waves 
can travel through empty space, which is how we get all of our solar energy from the sun.  
Sound waves, by comparison, are mechanical waves, and cannot travel through empty space, 
and require a medium such as air or water to travel through.  
 
Electromagnetic Radiation is the energy coming from photons traveling in waves.  What’s a 
photon?  Good question… it is still rather difficult to be absolutely accurate, but here’s a go:  
Photons are little bitty subatomic packages of energy that sometimes act like particles, and 
sometimes act like waves.   
 

 
The Electromagnetic spectrum is a continuum of photon energy.   At one end of the spectrum, 
with the greatest amount of energy and the highest frequency, the wavelengths are very tiny, 
and they’re called Gamma rays. The photons in gamma rays are very, very excited and 
potentially destructive.  The opposite end of the spectrum has the lowest amount of energy and 
the lowest frequency, the wavelengths are very long, and they are called radio waves - groovy. 
 
Human eyes can detect only a small part of the electromagnetic spectrum, which we know as 
‘light’ or as the visible spectrum. Interestingly, some humans, usually women, are classified as 
tretrachromats and are able to differentiate colors with much more clarity than nearly anyone 
else.  And most humans can sense infrared light if it is very concentrated, only you’ll see green 
instead of a type of red. 
 
White light is the result of mixtures of all different wavelengths from the visible spectrum.  Thus, 
white light can be divided by wavelengths into all the spectrum colors of the rainbow. This 
discovery was made by Sir Isaac Newton when he conducted his experiments of passing a 
beam of white light through a crystal prism and observing way different wavelengths of light 
refract (change angles) when passing (transmitting) through the prism. 
 
 

 
 
 
Since red has the longest wavelength of all the colors, red always 
appears at one end of the color spectrum.  Since violet has the shortest 
of the colors, violet always appears at the opposite end of the color 
spectrum.  
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Color Actually Happens in the Eye and in the Brain. 
 
The photoreceptors that line our retinas are activated by the photons of colored light that enter 
the eye’s pupil, and the optic nerve sends signals to the brain based on the information gathered 
by the photoreceptors.  Because our brains determine our experience of color, no two people 
experience color exactly the same way.  Ours eyes have two types of photoreceptors, rods and 
cones. 
The human retina contains about 120 million rod cell and 6 million cone cells.  

 
 
Rods are primarily sensitive to the strength of luminance in light (the lightness or darkness). Our 
rods are most active in low light conditions.  Rods are the most primitive photoreceptors, and the 
most accurate.  Though rods are primarily sensitive to luminance, there is evidence that rods 
are also at least minimally sensitive to short wavelengths (violet to blue light). 
 
Cones are primarily sensitive to the different wavelengths of light (color). 
Our cones are most active in daylight or near daylight conditions. 
Cones are concentrated in the center of our retina, so when we look directly at an object in 
daylight, we are able to see color with the most acuity possible.  Cones are a more recent 
figment of evolution and they are not as accurate or as plentiful as rods are. 
 
There are three types of cones, which are defined by the wavelength of light to which they are 
most sensitive:  Short Wave, Medium Wave, and Long Wave.   
 
Short Wavelength Cones are commonly known as Blue Cones, even though these cones are 
activated by wavelengths ranging from violet to blue to cyan to green.  The peak activation 
wavelength for the Blue cones is actually Blue-Violet.  We have proportionally fewer blue cones, 
than green cones or red cones.  As a result, it is more difficult to distinguish different tones of 
blue than different tones of green or red. 
 
Medium Wavelength cones are commonly known as Green Cones, even though these cones 
are activated by wavelengths ranging from violet to orange.  The peak activation wavelength for 
the Green Cones is predictably green. 
 
Long Wavelength cones are commonly know as Red cones, even though these cones are 
activated by wavelengths ranging from violet to red - the entire spectrum!  The peak activation 
wavelength for the Red cones is surprisingly Yellow-Orange.  The red cones are a relatively 
recent figment of evolution, and are a result of the mutation of cells in the green cones. 
 
Our brains synthesize this data by means of proportions.  For example, if the red cones are 
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more highly activated than the Green or Blue cones, then our brains are give the information 
that we are seeing more red than green or blue. 
 
There are 3 channels that our brain uses to interpret color information. 
The luminance channel gets its info feed primarily from the rods in dimmer light, and from 
activation of all three cones in daylight.  The red-green channel gets its info feed primarily from 
the activated green and activated red cones, and non-activated blue cones. The blue-yellow 
channels get its info feed primarily from the activated blue cones and equally activated green 
and red cones. 
 
 
The Seeing Systems 
 
Our retinas have another layer of cells that contribute to two distinct systems that enable vision, 
the ‘what’ system, and the ‘where’ system. 
This layer of cells contains 2 types of ganglion cells, which directly begin the processing of the 
information coming from the photoreceptor cells.  There are two types of ganglion cells, one is 
small and directly feeds the ‘what’ system, and the other is large, and directly feeds the ‘where’ 
system.  
 
The ‘where’ system developed first, and is by far the most developed and accurate - and it’s 
colorblind!  The ‘Where’ system is primarily concerned with being able to see movement; which 
is a very important tool for survival.  The ‘where’ system is based only on perceiving value, just 
like in black and white photography.  The ‘where’ system also tends to be sensitive to 
boundaries of values.  Having the ability to see color is relatively unimportant in terms of being 
able to function, just like we’re able to make sense of TV programming in black and white.  A 
colorblind person can function almost as well as a person that is not colorblind due to the 
‘where’ system. 
 
The ‘what’ system is a relatively recent development in primates and is not nearly as accurate 
as the ‘where’ system and it doesn’t have half as many cells dedicated to it.  The ‘what’ system 
is dominated by cones in the retina, which receive color information.  The ‘what’ system in a 
normal sighted person gives one the edge over a colorblind person, as you are easily able to 
differentiate and identify similarly valued objects.  And then you might not die from picking and 
eating the wrong colored berries; or from going through a red light you thought was green.  
 
Artists are in a unique position to alter properties of colors. Altering colors can disrupt the 
agreement of both of these systems.  When the where systems ’sees’ something different than 
the what system, our brains broadcast a ‘this does not compute!’ message, and our vision can 
seem like it’s flickering or jittery, which can have positive effect of shimmer, as in a beautiful 
impressionistic painting, or a negative effect of uneasiness as in an unbalanced expression of 
discord. 
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There are Several Factors of Perceiving Color. 
 
Local Color 
 
A huge challenge to being able to paint with color is to be able to see color. 
Seeing color is mostly a matter of paying attention, and turning off the left side of the brain.  
Your left-brain does not really care about exacting shades of color, thus is over-quick to identify 
and over-simplify color.  Local Colors are the actual color(s) of objects as seen in (white) 
sunlight. The colors that the left-brain will ‘see’ are called ‘local colors’ and are perhaps the most 
uninteresting colors that you can use.  The sky is blue, grass is green, bricks are red.  These 
local colors of objects do not take into account the wonderful and interesting nuances of light, 
such as highlights, shadows, lighting conditions, and more. Reflected color that bounces off 
objects can also alter the color of light on an object. Your job is to shut the left-brain down, so 
your right brain can get down to the business of seeing.  
 
When you are out and about, try to notice the colors around you.  Enjoy all the shades of green 
in the trees.  Or all the reflected shades in the white snow.  Or all the variations of light in the 
sky, or what have you.... 
 
 
Consider the Source 
 
The color of light one sees by is the single most important factor of determining what colors we 
can perceive.  White light is so ubiquitous that we refer to white light as simply ‘light’.  We 
generally see with mostly white light, therefore we define our colors by their appearance in white 
light.   
 

 
 
Spectral Power Distribution Curves (SPD) show the profile of the color characteristics of a light 
source.  
The colors present in Daylight present a mostly even range of full spectrum colors. The colors 
present in Incandescent light present a fairly even range of full spectrum colors with a higher 
strength of warmer colors. 
The colors present in Fluorescent light present a very spiky range of colors, with spikes at only a 
handful of wavelengths.  While these combine to produce a white light, it is prone to having a 
higher strength of cooler colors. 
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Differing light sources can make your paints seem like completely different colors!  When you 
are choosing paint colors for your palette, it is very helpful be aware of how the different light 
sources affect the colors in your painting.  Thus, is can be helpful to see your painting in various 
sources of light as the painting develops, to avoid any big surprises. 
Dim light, which is dark enough to active the rods, and light enough to still engage the cones, 
can be and rather interesting and confusing.  In dim light, longer wavelength hues (reds) lose 
their energy due to the lack of luminance, and thus the reds go dark quicker than the other hues.  
Inversely, the shorter wavelength hues (blues) with the higher energy tend to retain their 
brilliance longer than the other hues.  So, in daylight, an apple on a blue tablecloth may seem 
more brilliant than the tablecloth.  But, in dim light, the apple will seem darker and the 
tablecloth’s blue will seem more brilliant.  This is also due in small part to the fact that in dim 
light, the rods have some sensitivity to blue light. 
 
 
Simultaneous Contrast 
 
Color perception and color mixing are rarely fair.  One of the biggest hindrances of getting a 
color ‘right’ is the phenomenon of simultaneous contrast.  A medium value color will appear 
darker on a white surface and the exact same medium value color will appear lighter on a black 
surface.  A warm color on a cool color will seem warmer.  A cool color on a warm color will seem 
cooler.  
 
A spot of color on a colored field will visually lose some the field’s hue, or visually gain some of 
the field’s complement.  Thus, an orange on a field of red will seem visually less red and more 
yellow.  An achromatic grey on a red field will seem Cyan-ish.  So essentially, when you change 
one color in composition, that change can affect the adjacent color(s), which may have to be 
adjusted one way or the other.  NOT FAIR!!!!  That is why it’s good to bring up all elements of 
the painting together, and not just work on one area at a time. 
 
 
Successive Contrast - Afterimage 
 
Afterimages are ever-present, but usually not noticed.  If you were to stare at a dot in the center 
of a of a bright red circle for 30 seconds, and then shift your gaze to a dot in the center of a 
white circle, you can expect to see a faint cyan circle.  This faint spot of cyan is not really there, 
and its appearance is an optical illusion called an afterimage.  The leading theory is that after 
staring at red for so long, the photoreceptors in the eyes have become fatigued, or, 
desensitized.  If we stare at the red dot, but don’t look away, we can expect to eventually see a 
faint cyan halo around the red dot. 
 
The color of an afterimage is always a faint version of the complement color of the stimulus.  
Some claim that due to us having an afterimage expectation, we enjoy the juxtaposition of 
complementary colors, because the inclusion of the opposite color fulfills an expectation we may 
not be aware of. 
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Decoding Paint Labels 
 
Open Paints 
Be sure to be aware of whether you are purchasing from lines of acrylic paints that are ‘open’, 
which means the paints are created with slow-drying binders that will increase your wet time, 
thus slowing down the drying time normally associated with acrylic paints. The open paints allow 
artists to use acrylic paints more like oil paints, but with an easier water-based cleanup.  
Another way to slow down your drying time and increase your wet time is by add a special 
medium called retarder, which can be mixed with any acrylic paints. 
If you’re depending on the fast drying of your acrylic paints, it’s best to avoid the open, and 
slower drying paints. 
 
The Pigment Code 
There is a Color Index Number of the specific pigment and is found on each container of paint.  
The first letter in the color code for paints is usually ‘P’, which stands for pigment.  The second 
one or two letters refer to the hue family. After the letters separate the hues into families, 
numbers are assigned to the specific hues.   
 
PB29 = Ultramarine Blue 
PR122 = Quinacridone Magenta 
 
Some pigment numbers are further differentiated, and have an additional character after the 
number. 
 
PR19ß = Quinacridone Red 
PR19g = Quinacridone Violet 
 
The pigments codes are essential for choosing consistent colors, no matter what brand of paint 
you are considering.  
 
 ‘Hue’ indicates that the original pigment for that color has been substituted with other 
pigment(s) to match the color of the pigment, due to the high cost of the original pigment or 
obsolescence of the original pigment, or toxicity of the original pigment. 
 
 
Paint Grades 
Student Grade Paints generally have the same quality pigments as professional grade paints, 
it’s just that they generally have a higher percentage of binder, thus, you’ll get less coverage 
than with professional grade paints. 
Opacity and Transparency Ratings 
Transparency, Semi Transparency, Opaque, and Semi Opaque should be indicated and will 
affect the degree that pigment will cover.  The level of transparency will often indicate whether 
the pigment is organic or inorganic. 
 
 
Viscosity 
Viscosity relates to how thick paint is.  High viscosity is thick and tar-like, much like oil paint from 
a tube; it’s capable of achieving much texture.  Low viscosity is more fluid.  Viscosity preference 
is part of your personal style.  Most acrylic lines come in at least two viscosities: 
 
Heavy body = high viscosity and a buttery consistency. High viscosity paints can be used with a 
palette knife, and the brush-strokes remain intact.  If you add water to a heavy-body paint in 
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order to achieve a more fluid paint, you run the risk of weakening the adhesive properties of 
your pain’s polymer.  Instead of using water, use acrylic mediums or glazing liquids to thin your 
paint and also to maintain good polymer adhesion. 
 
Soft Body, Fluid Paints = low viscosity and a cream like consistency.  Fluid paints are great for 
pouring, watercolor techniques, spraying, and staining.  Fluid paints allow artists to have highly 
pigmented colors that don’t require extreme dilution.   
 
 
Light-fastness or Permanence Ratings 
Light-fastness ratings indicate how well paint resists fading due to exposure to Ultra-Violet light.  
Generally, all acrylic paints have a lightfast rating of good or excellent.  Light-fastness ratings 
differ from brand to brand, so to be sure, check with the manufacturer’s website. The ASTM 
(American Society for Testing and Materials) indicates light-fastness ratings of several brands: 
ASTM I — Excellent Light-fastness 
ASTM II — Very Good Light-fastness 
ASTM III — Not Sufficiently Lightfast to be used in artists’ paints 
Acrylics and Oil paints  have more resistance to UV light than watercolors, due to binders (oil 
and polymers) used absorbing some of the UV light. 
Pricing Indicators 
 
A series number is just a pigment cost rating system.  The different paint brands use different 
pricing groups. In the Golden brand series of acrylics, a 1 pigment or mix is the least expensive.  
A series 8 is the most expensive. The higher the number or letter is, the higher the price of the 
paint.  The more expensive paints are to pricey due to the high cost of obtaining or producing 
the pigments, as some pigments are rare, and some are difficult to manufacture.  Usually these 
expensive pigments are the pigments that are so saturated and so pure that it can be difficult to 
paint with anything less than the best!  Not fair! 
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Color Theory 
 
Primary colors  
 
Primary colors are the fundamental building blocks of any color system. A primary color is a 
color that CANNOT be achieved by mixing any other colors.  From using just the primary colors 
of a system, you are theoretically able to create any other color variations possible. 
 
Additive    The Light Color System 
 
Since we’re thinking of color as light, it may not be all that surprising that one of the basic color 
systems is the Light Color System, which is also known as the Additive color system. 
 

 
 
If you mix the three primaries of light, (red, blue, and green) you will get white light. The more 
colors of light that you mix together, the closer to white your result will be. Thus the colors of 
light seem to gravitate towards white - they seem to want to add together, and when complete, 
we have white light. 
 
Anytime you mix two primary colors together, you’ll get secondary colors, and the secondary 
colors will be closer to white than the primary colors of light. 
Red light + Green light = Yellow light.   
Green light +  Blue light = Cyan light.   
Blue light + Red light =  Magenta light.  
Red light + Green light + Blue light = White light. 
 
So Yellow, Cyan and Magenta are the secondary colors of The Light Color System.   
Magenta Light? One note about Magenta light…well…Magenta light does not occur in the 
visible spectrum. How is it that we can see Magenta light?  The answer is that Magenta light is 
visible due to the fact that Magenta light is a combination of wavelengths of both Blue light and 
Red light. 
 
 
The Subtractive (The Pigment and Dye!) Color System 
 
The 3 primary colors of pigment are Cyan, Magenta and Yellow.  These 3 colors are also known 
as ‘Process Colors’.  Have you been misinformed?  Well, not exactly…  The traditional 
primaries, red, blue, and yellow have been around for centuries, and will perhaps always retain 
a certain degree of usefulness.  And if you think about it, Magenta and Red are very similar, as 
are Cyan and Blue. If you mix the three primaries of pigment, (cyan, magenta, and yellow) you 
will get (theoretically) black. 
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The more colors of pigment that you mix together, the closer to black your result will be. Thus 
the colors of pigment seem to gravitate towards black - they seem to want to add together, and 
when complete, we have black pigment (theoretically). 
 
Anytime you mix two primary colors together, you’ll get secondary colors, and the secondary 
colors of pigment will be closer to black than the primary colors of pigment. 
 
Yellow pigment + Cyan pigment = Green pigment.  
Cyan paint + Magenta pigment = Blue pigment.  
Magenta pigment + Yellow pigment = Red pigment.  
 
By definition, both Blue and Red cannot be primary colors of pigment because both Blue and 
Red can be created by mixing two other colors. 
So Red, Green, and Blue are the secondary colors of The Pigment Color System.   
 
A subtractive color space is one where the pigment actually blocks, or "subtracts out" certain 
colors.  The colors that it does not block are reflected back out to our eyes and those are the 
colors we see.  A banana is not really "yellow" - it blocks or absorbs magenta and cyan, and 
leaves only the yellow light wavelengths.  In essence, the banana subtracts all light frequencies 
out except yellow. 
The colors of paint and crayons do not add color to the light we see; they absorb light from it.  
Magenta paint will remove green from white light, reflecting back red and blue. Yellow removes 
blue light, reflecting back red and green. Cyan absorbs red, reflecting green and blue. If you 
combine cyan and yellow paint, red and blue are absorbed. In white light, this reflects only 
green.  
 
The Modern, Scientific Color System 
 
So far, we’ve looked The Light Color System (additive) with Red, Green, and Blue as primaries 
and Cyan, Magenta, and Yellow as Secondary Colors.  We’ve also looked at the Pigment Color 
System (Subtractive) with Cyan, Magenta, and Yellow as primaries and Red, Green, and Blue 
as secondary colors.  Isn’t it interesting that the same 6 colors are key primaries and secondary 
colors for each color system.   
 
Since these two systems are opposites, it makes sense to explore the concept of opposite color 
pairs, or, complementary color pairs.  A complementary color pair consists of the two opposing 
colors that result in a perfectly achromatic, neutral color when mixed together. 
 
The complementary pairs of the Modern, Scientific System: 
Yellow is the opposite of Blue 
Cyan is the opposite of Red 
Magenta is the opposite of Green  
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The colors in each pair oppose each other on the Modern Scientific color wheel.  Thus, if you 
have a color and want to find the complement, or, opposite of that color, all you have to do is 
look directly across the color wheel to the opposite side.   
 
If you are to mix two complementary colors together, the result will be the complete-ment of the 
color system you are operating in.  In all instances of mixing complements, you’ll theoretically 
get the same result as when you mix all three primaries colors.  For example: 
Mixing Cyan light with Red light results in an approximate white light. 
Mixing Cyan pigment with Red pigment results in an approximate black pigment. 
 
Mixing Magenta light with Green light results in an approximate white light. 
Mixing Magenta pigment with Green pigment results in an approximate black pigment. 
 
Mixing Yellow light with Blue light results in an approximate white light. 
Mixing Yellow pigment with Blue pigment results in an approximate black pigment?  Really?  
Hmm… 
 
 
A Better Understanding of Shadows 
 
In a situation with some ambient white light, the color of a cast shadow is the opposite color of 
the light source: 
 
An object in White light will cast a Black shadow, the absence of White light. 
An object in Red light will cast a Cyan shadow, the absence of Red light. 
An object in Green light will cast a Magenta shadow, the absence of Green light. 
An object in Blue light will cast a Yellow shadow, the absence of Blue light. 
An object in Cyan light will cast a Red shadow, the absence of Cyan light. 
An object in Magenta light will cast a Green Shadow, the absence of Magenta light. 
An object in Yellow light will cast a Blue shadow, the absence of Yellow light. 
 
It’s a perfect, beautiful system, except that it doesn’t really work so perfectly in the reality of 
mixing paints, as seen with mixing Blue and Yellow. Paints, unlike inks and dyes, are made from 
pigments which come from different earth and nature sources with different chemistries; and 
thus pigments are never as pure and perfect as they could be in theory........for now..... 
 
 
For artists who use paint, the modern scientific system is like a big batch of broken promises. 
Unfortunately, the properties of pigments in paints do not yet have the same precision as the 
dyes that go into our inks. 
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Complement Controversy 
 
Complements are pairs of colors that produce perfect, or, COMPLETE, neutrals when mixed 
together.  Exactly which two hues comprise a complementary pair depends upon the color 
system that is being used, and who you ask!  
 
The least disputed set of complementary pairs is the additive system of mixing light:     Red + 
Cyan = White   Green + Magenta = White    Blue + Yellow = White. 
 
The subtractive system for mixing dyes and inks, it’s generally well accepted:   
Cyan + Red = Black*      Yellow + Blue = Black*         Magenta + Green = Black* 
*(or a dark grey) 
 
 

The Traditional Artist’s Color System 
 
The traditional artist’s color system is the original version of the subtractive color system with 
the primary colors being yellow, blue, and red - just like you learned in school.  While the artist’s 
color system may not be as scientifically accurate as the modern, scientific system, it’s also not 
that different since magenta, after all, is very close to red; and cyan is rather close to blue.  The 
science to achieve saturated versions of magenta and cyan pigments was not available until the 
20th century.  The artist’s system does have some artistic usefulness, and need not be 
abandoned, as this system is familiar, and intuitive.  Thus, it is worth further examination. 
 

 
 
 
The Traditional Primaries and Secondary Colors 
 
Yellow, Red and Blue are the primary colors.   
Green, Purple, and Orange are the secondary colors. 
 
Mixing Yellow and Red result in the secondary Orange. 
Mixing Yellow and Blue result in the secondary Green, but perhaps not the most vivid green. 
Mixing Red and Blue result in the secondary Purple, but perhaps not the most vivid purple. 
 
Mixing all three primary colors will result in a brownish-black, and usually not a perfectly 
achromatic black.  As well, mixing all three secondary colors will result in a dark muddy color 
that approaches black, depending upon the specific paints that are used… 
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The Traditional Tertiary Colors 
 
A Tertiary Color is created when a primary color is mixed with an adjacent secondary color.  
Therefore, in the traditional color wheel, there are six tertiary colors. 
 
Mixing Yellow and Green result in the tertiary Yellow-Green 
Mixing Green and Blue result in the tertiary Blue-Green, or, Turquoise 
Mixing Blue and Purple result in the tertiary Blue-Violet 
Mixing Purple and Red result in the tertiary Red-Violet 
Mixing Red and Orange result in the tertiary Red-Orange 
Mixing Orange and Yellow result in the tertiary Yellow-Orange 
 
 
 
The Traditional Twelve Points of Color 
 
Twelve colors made up a 12-point traditional color wheel. Happily, this arrangement 
corresponds perfectly to a standard twelve-hour clock, with yellow always at 12:00 and purple 
always at 6:00.  The Primaries are always at 12:00, 4:00, and 8:00.  The secondary colors are 
always at 2:00, 6:00, and 10:00.  Primary colors and secondary colors are always even 
numbers. Tertiary colors are always odd numbers.  
 
 
The Split Primary Color System 
 
The Split Primary Color system is another subtractive system, and it’s an attempt to 
acknowledge the best of both the CMYK system and the traditional system and also minimize 
the inaccuracy of both systems.  While the split primary system is still not scientific, if allows for 
combining the intuitive nature of the artist system with the more accurate structure of the CMYK 
system.  It’s not a perfect system, but it seems to be a versatile and useful system for artists. 
 
 Since Magenta is a primary of the scientific wheel and red is a primary of the artist’s wheel, and 
both colors are very close in hue, these two primaries get to share a spot. Magenta and Red are 
co-primary colors.  Similarly, Cyan from the scientific wheel and Blue from the traditional wheel 
are also very close in hue and they also share a spot.  Cyan and blue are co-primary colors. 
Yellow doesn’t need to share a spot, but since it makes the system work better, Yellow shares a 
spot with a version of yellow with a slight amount of red/magenta.  Lemon Yellow and Primary 
Yellow are co-primary colors.  The color circle is divided into 3 sectors, the green sector, the 
brown sector, and the grey sector.  The dividing lines go though each of the primaries, dividing 
the co-primaries. 
 
The usefulness of this system comes from this division of the sectors.  As long as you choose 
two colors from the same sector to mix, you’ll never end up with ‘muddy’ colors.  For example, 
mixing red with blue will result in a less pure mixture of purple than if Magenta mixed with blue. 
 
  
The Complementary Mixing Color System 
 
The Mixing Color System is another subtractive system that has been slightly adjusted from the 
modern system, in order to be more useful for mixing colors.  This system is based on the 
concept of mixing complements in order to achieve perfectly achromatic mixtures of dark grey or 
black.  The basic primaries are the same primaries as the modern system:  Cyan, Yellow, and 
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Magenta.  The secondary colors are determined by finding the most accurate colors that are 
complements each of the 3 primary colors.  This approach to constructing a color wheel is 
inherently flawed, due to the fact that artist’s paints are made from varied pigments and varied 
vehicles with different chemistries.  However, this color system perhaps comes closest to 
approximating the behavior of most artists’ paints. 
 
 
This is actually a color system that each artist can and should define for themselves with the 
exact paints they are using.  The complementary pairs for most contemporary artist paints 
(particularly the organic pigments) are found to be: 
 
Yellow and Blue-Violet  
Cyan and Red-Orange 
Magenta and Green 
 
 
Color Opposition Systems 
 
The Color Opposition types of color systems are based human visual perception.  The most 
prominent Color opposition systems are the Natural Color System and the CIE L*a*b systems.  
Even though our eyes have only 3 types of color receptors (red, green, blue), our brains 
translate color information from the receptors based on the relative balance of two channels, the 
blue to yellow channel, and the red to green channel.  Thus, there are four unique, or, primary 
colors in a color opposition based color system  (red, green, blue, yellow). Since this family of 
systems is based on human perception, they may be useful for achieving color harmony and 
color expression, but not nearly as useful for color mixing. 
 
 
Visual Complements 
 
If you’re not dealing with mixing and instead are dealing with selecting colors and juxtaposing 
colors in a composition, then the complementary pairs you should use are again in dispute. 
Some color experts claim that juxtaposing colors should be based on the science of color 
perception rather than the science of color mixing and that it will yield greater hue contrasts and 
have more pleasing results.  For example, the claim is that juxtaposing yellow and blue is more 
satisfying than juxtaposing yellow and violet/purple.  I believe there is something to this visual 
complement theory, and that its worth taking into consideration.  The perceptual based system 
had four primaries instead of three. They are referred to as ‘unique’ colors: Red, Green, Blue, 
and Yellow. Red opposes Green, and Blue opposes Yellow.   
 
I think instinct and experimentation should always take precedence over any type of systemic 
approach, as nothing in color usage is ever constant: lighting, atmosphere, pigment chemistry, 
pigment particle size, perceptual ability, etc. 
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The Dimensions of Color 
 
The Types of Color 
 
There are 4 basic types of color:  Spectral, extra-spectral, non-spectral, and achromatic. 
 
Spectral colors appear in the rainbow, and each is a component of white light. 
Extra-spectral colors are not components of white light and are achieved by mixing the longest 
wavelengths with the shortest wavelengths resulting in purples and magenta.  Non-spectral 
colors are neutralized colors, contains some amount of all 3 primaries.  Achromatic colors are 
perfectly neutral colors completely devoid of hue.  Thus white, grey, and black ARE colors, but 
are not hues. 
 
The Dimensions of Color 
 
The three main attributes of color are also know as the dimensions of color, which are: 
 
Hue 
Value (Brightness, Luminance)  
Intensity (Saturation, Chroma) 
 
 

 
 
 
Hue  
 
Hue is the position the color takes on the color wheel - and defines the color that you are 
dealing with.  It is widely accepted that the 7 colors of the spectrum are (in order) red, orange, 
yellow, green, blue, indigo, and violet.  This notion was introduced and discovered by Sir Isaac 
Newton, and has held up for centuries. A more modern interpretation of Newton’s findings is 
labeling the 7 spectrum colors as red, orange, yellow, green, cyan (it is speculated that when 
Newton said blue, he really meant cyan), blue (Newton said indigo, but perhaps meant blue), 
and violet. Hue can also be expressed in terms of wavelengths, which are measured in 
nanometers.  
 
740nm and higher Infrared - not visible to humans. 
625-740nm   Red has the longest wavelength. 
590-625nm   Orange 
565-590nm   Yellow 
500-565nm   Green has a medium wavelength. 
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485-500nm   Cyan 
440-485nm   Blue 
380-440nm   Violet has the shortest wavelength. 
380nm and lower Ultraviolet - not visible to humans. 
 
A particular hue’s position can directly relate to the hours on a clock, or degrees of a circle. The 
pure hues of a color wheel are know as prismatic colors, and include all of the spectrum colors, 
plus the extra-spectral colors, Magenta and purple. 
 
Color Temperature 
Color Temperature refers to a psychological perception of the warmth or coolness of a color. 
Reds, oranges, and yellows are referred to as the warm hues.  Violets, blues, and greens are 
referred to as the cool hues.  It is widely accepted that warm colors advance, and cool colors 
recede - this will be further addressed in the Color perception section. 
 
Hue In Color Space 
The full range of spectral hues (and extra-spectral hues) is arranged along the outer edges of a 
hue circle.  Depending on the Color system, the hue circle is horizontal or tilted in relation the 
value core located at the center of the hue circle. 
 
 
Value (Lightness, Brightness, Luminance, Key)  
 
Value is the lightness or darkness of the color, or level of illumination. White is the very lightest, 
highest value. Black is the very darkest, lowest value.  Key is another term used to describe 
value. 
High key colors are light, and low-key colors are dark. 
 
Grey Scales 
Grey-scales are useful for determining value. White is at one end, Black is at the opposite end, 
and medium grey is exactly in the center, with all of the varying shades of grey in-between.  
Using the grey scale next to your hues, you can easily see that Yellow is a relatively light hue, 
and thus corresponds to a light grey on a value scale.  Purple is a relatively dark hue, and thus 
corresponds to a dark grey on a value scale.    
 
Changing Values 
Creating tints and shades of a color will change the value of the color. 
TINTs occur when a color is lightened by adding white or by dilution. 
SHADES occur when a color is darkened by adding: a darker version of the hue, a mixing 
complement, or black. 
TONE can mean just about anything, thus it’s a handy variable term for any color. 
 
Value in Color Space 
The linear value scale becomes a vertical core that transverses through the center of the color 
hue circle. Usually, black it located at the bottom, and white is located at the top. 
 
The Importance of Value 
Value is an extremely important aspect of color, perhaps even more important than hue.  
Without interesting or accurate values in a composition, the whole matter can easily become 
unreadable or boring. 
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Intensity (Saturation, Chroma)  
 
Intensity is the purity or non-purity (grey-ness) of a color.  A most pure, highly saturated red is 
most intense, most vivid, and most powerful, most bright and happy.  A less intense, dull red 
had been neutralized by the addition of some amount of its complement, which it a hue’s 
opposite color.  A greatly neutralized, de-intensified color is somewhat subdued, deadened, sad, 
weakened, subtle, muted, or knocked-down.  Intensity is perhaps the most difficult attribute of 
color to fully understand. 
 
Achromatic colors have no hue, and are perfectly neutral, like the pure black, white and greys 
on the value scale.  Achromatic colors have 0 intensity - none.  Non-chromatic colors are 
another name for achromatic colors. Prismatic colors are the most intense colors possible in 
pigment, like the colors in a rainbow spectrum.  Prismatic colors have 100% intensity - the 
highest amount. 
 
Neutralized Colors 
Neutralized colors are the color tones that fall in-between Achromatic Colors and Prismatic 
Colors.  Slightly neutralized colors are muted versions of the prismatic colors with the same hue.  
A slightly neutralized color has a relatively high intensity.   
Greatly neutralized colors are dulled hues that may read more as grey than the actual hue, but 
the hue is still perceptible.  A greatly neutralized color has a relatively low intensity.  Adding a 
color’s mixing complement can neutralize a hue. Also, neutralized mixtures can be made by 
adding already neutralized colors (such a brown) or by adding achromatic colors such as pure 
black or pure grey. 
 
Visual Saturation Vs. Pigment Saturation 
There are actually two types of saturation, which only adds to the confusion of understanding 
intensity! 
 
Visual Saturation refers to the visual perception of a color’s saturation or intensity.  A fire-engine 
color is a very high saturation of red. 
Pigment Saturation refers to the coloring strength of your tube of paint.  The paint in a tube of 
pure Quinacridone Red looks very dark because the pigment is very highly saturated.  As you 
see the paint in the tube, the intensity level seems very low - almost black.  But once you add a 
bit of white to the highly pigmented, saturated paint, you will see that the mixture has a higher 
visual intensity than the unadulterated paint from the tube.  If you were to add white to pile of 
visually saturated color, the mixture would become a step closer to white (a tint!) and thus lose a 
degree of visual saturation.  Adding white to a paint will always change the value of the paint.  
Adding white will either increase or decrease the visual intensity of your paint, and the point 
where it changes from increasing visual intensity to decreasing visual intensity is exactly at the 
highest point of visual saturation. 
 
Intensity in Color Space 
In color space, the linear change in intensity is seen on a radial line going from the highest 
intensity spectral color on the color wheel to the purely neural value-scale core.  Another way to 
think of intensity is in terms of it’s distance from an achromatic grey. The further you get from 
the vertical value-scale core, the closer you get to a higher intensity. 
 
The Importance of Intensity   
Intensity is perhaps an underrated aspect of color.  Being able to control the intensity of your 
colors is the key to achieving color harmony.  And the key to being able to control the intensity 
of your colors comes from fully understanding the subtractive system of mixing colors. 
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Methods For Mixing Colors 
 
 
Three Methods For Mixing Colors 
 
There are 3 basic methods for mixing acrylic paints. 
 
1.  Straight mixing 
Straight mixing occurs when you physically mix the paint colors together and then paint with 
your mixture.  Straight mixing can happen in paints tubs, on your palette, and for some, directly 
on the canvas.  
 
2.  Layering 
Layering occurs when you mix transparent or diluted color by applying a wash or glaze of one 
color, letting it dry, then applying a wash or glaze of a different color.  The result will be that the 
colors ‘mixed’.   
 
With many of the more transparent pigments, layering can happen when you least expect it.   
Intentionally using layering with acrylics is best achieved by mixing your paint with a glazing 
medium.  Expect to need to apply many layers in order to achieve the effect that you’re looking 
for. 
 
3.  Optical mixing 
Optical mixing occurs when you have small dabs, dots, or bits of paint that can seem, due to 
their small size, blend together.  Unlike the other two methods of mixing, optical mixing uses the 
additive system of mixing light.  One way to achieve optical mixing is to apply a base layer of 
color or colors and then apply a top layer(s) of paint in such a way that the color is ‘broken’ and 
the top color does not completely cover the lower layer, allow the lower layer(s) to show through.  
Dry brush and scumbling techniques can be effective for yielding an optical mixing effect. 
Pointillism or any way of painting with lot of small brush strokes will also have an optical mixing 
effect. The eye ‘mixes’ the tiny bits of paint for you!  Optical mixing will be further explored in the 
‘Optical Illusions’ chapter. 
 
 
 
Color Mixing Principles 
 
Allow for tinting strength.   
Tinting strength is the ability of a color to change the character of another color.  When mixing 
colors, always start with a larger amount of the weaker color. 
Start with a pile of the lighter color, and then slowly add the darker color because darker colors 
typically have a higher tinting strength. 
Similarly, start with a pile of transparent color, and slowly add opaque color because opaque 
colors typically have a higher tinting strength.  If forget this rule, you’ll usually end up wasting 
more paint than need be, and going though more white than you ever thought possible! 
 
Mixing Neutrals 
Adding Black, Grey, or Brown to a color will alter the hue of a color.  When you add these colors, 
what you are essentially doing is visually adding all three primary colors in varying amounts to 
your color.  Depending on the specific pigment of the Black, Grey or Brown you use, it can 
easily skew the hue one way or the other on the color wheel - often in the cooler direction for 
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Black and Grey and in the warmer direction for brown.  Brown can be handy for darkening 
yellows and warm colors.  Black can be handy for darkening all colors, especially blues and cool 
colors.  Adding these neutrals will always de-intensify your color, potentially promising all kinds 
of mud. Refrain from using Black, Grey and Brown when mixing colors if possible.  Mixing 
prismatic colors to achieve darker or neutralized colors will usually yields more interesting and 
satisfying results than adding blacks, greys, or browns.  It’s often better to appreciate neutrals in 
their pure pigment states.  Still, I see using neutral colors as more as a short cut, or a 
convenience, which isn’t always bad, but for learning purposes, and getting a good feel for color 
space, it’s best to avoid the browns and black in color mixing.  
 
If you planning to use a earth tone based palette, it may make sense to use the inorganic 
pigments, such as the siennas, umbers, and iron oxides. 
 
 
Controlling the Mud Factor 
 
Mud Free Mixing 
All the painter’s colors are absorptive, and their mixtures are governed by the rule of subtraction. 
Thus, any time you mix two different pigments, you are lessening the intensity of your pure 
pigments, only if slightly.  In order to get the purest, most pristine colors every time, there is one 
big rule: don’t allow the third primary (visually) into the mixture.  In other words, stay within the 
boundaries of one sector wedge of the color wheel, where the primaries determine the 
boundaries of the sectors.  For example, mixing cyan with a lemon yellow will result in 
beautifully clear greens and turquoises, but mixing blue with a deep yellow will result in a 
significantly muddier green due to the (visual) magenta in the blue and the (visual) red in the 
yellow. 
 
Taming the Mud and Toning Down your Colors 
In order to have a more interesting range of colors, you must bravely venture off the outer ring of 
prismatic colors and into the wild (but hopefully not too muddy) inner side of the neutral zone 
(where the browns and grays hang out).  Venture from one wedge and take a little color from a 
different wedge.  Which means if you have a very bright color and add a small amount of it’s 
complement, or near complement, you’ll end up with the same hue, and possibly a similar value, 
but the brightness of the color will be toned down, meaning the intensity has been lowered 
slightly.  You can neutralize a pure color all the way to the neutral core by adding complements.  
You cannot tone down a pure neutral - a pure neutral is as neutralized as it gets!  Perfect gray 
can’t become any grayer. 
You can brighten (make more intense) a neutral color by adding more prismatic color.  You 
cannot brighten a prismatic color, as a prismatic color is by definition is as visually intense as 
you can get - unless you start talking about fluorescent colors - which we won’t, because 
fluorescent colors are not lightfast and the fluorescent effect will fade. 
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Darkening, Lightening, and Matching Colors 
 
How to Darken Colors 
 
Usually one is taught to darken a color (to produce a shade of the color) by adding black.  Well, 
there is likely a better way.  Here’s my checklist for darkening colors. 
 
1.  First, consider using a darker version of the color you wish to darken. 
For example, you have a pile of bright red and wish for a darker red.  So, add an amount of a 
darker red, such as a pure, alizarin crimson to your mixture. 
 
2.  Second, consider using a darker version of one of your neighbors.  But be aware, your hue is 
likely to shift. 
For example, you have the same bright red, but you’re out of Alizarin Crimson.  So consider 
using a dark brown or a deep purple instead.   
 
3.  Third, consider using the complement of the color you are wishing to darken. 
For example, you have a pile of bright red.  Look on the color wheel to the color that is on the 
opposite side - usually a version of green or turquoise.  So consider adding a bit of green to your 
red for darkening. 
 
4.  Fourth, consider using neighbors of the complements of the color you wish to darken. But be 
aware, your hue is likely to shift. 
For example, you have a pile of bright red, but you’re out of green.  So consider adding a dark 
turquoise instead.   
 
5.  Fifth, (as a last resort!!!!) consider adding black.  As mentioned earlier, adding black may 
cause your hue to shift, as well, adding black could tend to dull your result.  Really, adding black 
may not be the worst option, so do experiment, and see what your result looks like. 
 
6.  Sixth, consider mixing your options. 
For example, for your pile of red, maybe you could mix some deep purple with some dark green, 
and use that to darken your red.  Again, experimentation is your friend! Enjoy exploring your 
endless options! 
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How to Lighten Colors 
 
Using White 
Adding White is a fail-proof way to increase the value, or lightness of a color.  You will find that 
adding white to a color will sometimes shift the hue of your resulting tint, or, undertone to a 
cooler hue or a likewise unexpected hue.  This effect can be counteracted, if desired, by adding 
a small amount of a correcting color.  For example, if you’re mixing Phthalo blue with white, you 
may notice that your resulting tint or undertone seems more like an ultramarine blue tint. To 
counteract the cooling effect of the white, try adding a tiny amount of turquoise to the mix. 
 
There are two whites, both inorganic, that are very useful to the acrylic painter, titanium white 
and zinc white.  Titanium white is the stronger of the two, because titanium white has a very 
high opacity rating.  Titanium has a very good covering strength, but may cause some colors to 
appear chalky.  Zinc white, however, is rather transparent, and weak, but is very useful for the 
washes and layering of tints of colors.  Using zinc white also eliminates the chalky factor that 
you get from titanium white. 
 
Be aware of your Visual Saturation point. 
Adding white to a dark pure transparent color (with a blackish mass tone) such as a highly 
pigment saturated Phthalo blue will serve to increase the visual intensity of the color - to a 
certain point.  Once you add enough white for the color to reach it’s visual saturation point, 
adding any additional white will serve to decrease the visual intensity of the color as it 
approaches white.  
 
Using Yellow 
If you wish to lighten the neighbors of yellow, green or orange, using pure white may not be your 
best option.  The reason is because of the shift in hue to a cooler color.  Adding white to green 
results in a mint color, and adding white to orange gives you an almost pink color.  
Subconsciously, when we think of lighter yellows and lighter greens, we’re thinking of the 
yellow-ier versions like yellow-green and yellow orange, which also happen to be lighter since 
adding yellow also lightens a color.  Adding yellow also causes a shift in hue towards yellow. 
 
Yellows are notoriously difficult to work with in terms of covering.  Most acrylic yellow paints are 
very transparent, and take many layers to build-up any opacity or covering.  When trying to 
cover in an area of a painting with high value contrast with yellow paint, it may make sense to 
first apply a layer of titanium white before your layer(s) of yellow.  Another useful technique is to 
use a yellow with some titanium white mixed in.  
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Other Mixing Methods 
 
The Geometry of the Circle 
 
The geometry of the circle itself becomes rather important when considering color theory. 
 
The Split Primary Color wheel is divided into 3 sectors.  Warm, Cool, Green.  
Along the circumference of the color circle is where the tints fall. 
 
Diameter is related to which dimension of color? 
 
Radius is related to which dimension of color? 
 
The center point is related to which dimension of color? 
 
Chorded Mixing is an alternative approach to navigating color space. 
The key is knowing whether or not your chord intersects one or two sectors. 
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Hue Relationships 
 
So many people are afraid of using color - it seems to be very intimidating and mysterious. Thus, 
finding and adhering to pre-determined color-schemes is a rather inviting thing to do for some 
people.  I think, however, that following certain formulas for color-schemes can be a rather risky 
proposition, as it could impede the development of your color instinct.  That said, understanding 
the key hue relationships that can be very useful towards developing your color instincts:  
 
Absence of Hue 
Achromatic Relationships 
The achromatic relationship is the complete (or nearly complete) lack of hue.  In an achromatic 
scheme, the choices are limited to perfect neutrals (white, grey, black) or nearly neutral de-
saturated colors (like brown) and value variations are the only variations available.  While there 
may be many shades of grays or browns, what will make an achromatic color scheme sing is 
the skillful use of value. 
 
Sameness of Hue 
Monochromatic Relationships 
The monochromatic relationship is the relationship of a color singularity, including only 
variations within a single hue.  So, in a monochromatic scheme, the values can vary, and the 
intensity levels can vary, but the hue remains the same.  There is much harmony in using just 
one hue.  If the value changes and the intensity changes are not interesting, this could be very 
boring. 
 
Hue Dominance Relationships 
The Hue dominant relationship is similar to the monochromatic relationship, but has a wider 
range of color possibilities.  A single hue takes over all of the colors as the dominant hue is 
mixed into all of the colors in this scheme, as if a colored lens has been placed over the entire 
composition.  This is a very compelling scheme that capitalizes on the symbolism and 
psychology of a single hue.  This is also very unifying to a composition. 
 
Analogous Relationships 
The Analogous relationship is the relationship of similarity.  Neighbors on the color wheel form a 
wedge of hues that have more harmony than opposites on the color wheel.  Analogous color 
schemes are often nicer than monochromatic schemes to due the small amount of added 
interest without being unrelated to the point of being opposite, or complementary.  Using 
analogous hue relationships, like the monochromatic relationships are bound to be harmonious, 
but one should still be wary of not having enough value and intensity contrast, which could result 
in a very predictable and boring design.  Both warm color schemes and cool color schemes 
engage in analogous hue relationships. 
 
Opposition of Hue 
Complementary Relationships 
The complementary relationship is the relationship of opposition and contrast.  Opposites on the 
color wheel have a magnetically polarizing relationship, and can result in more interest than 
harmony.  In a complementary relationship, the hues may be opposed, but the value and 
intensities may vary, which is a good thing, because have full spectrum intensity complementary 
colors juxtaposed can be jarring and off-putting, as the colors will fight!  This hue relationship is 
very widely used, mainly because the hue contrast can add an eye-catching pop of color. 
 
 
Split Complementary Relationships involve 3 hues.  Hue A opposes the other two hues, B and C, 
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which fall on either side of Hue A’s complement. 
Analogous Complementary Relationships involve 2 or more hues as in the analogous 
relationship pairing with an opposing hue. 
Warm vs. Cool Relationships involve 2 or more warm hues paired with 2 or more cool hues. 
 
Unique Hue Relationships 
The Unique relationship is a complex relationship of non-similarity, involving 3 (Triadic) or 4 
(Tetradic) hues. The complexity can lead to a jarring cacophony of colors.  The unique hues are 
somewhat equally spaced around the color wheel, so no two or three are more alike than the 
remaining 1 or 2.  Usually in these complex schemes, it can be advantageous to let one of the 3 
or 4 colors become a dominant color. 
 
 
Value Relationships 
 
Value Relationships are a bit less complicated than hue relationships, as value is more of a 
linear concept. 
 
Similarity of Value 
Similar value relationships allow for a great deal of harmony in any composition, as the result 
will likely be either high key (all light colors), low key (all dark colors) or mid key (all medium 
value colors).  Similarity of Value schemes are likely to be very effective mood creators and very 
unifying. 
 
Opposition of Value 
Opposing value relationships where light colors are contrasted with dark colors leads to high 
contrast in a composition.  The areas of high contrast are very eye-catching.  Like the 
Opposition of Hue relationship, opposing values if not skillfully used, can lead to jarring and 
discordant compositions.   
 
 
Intensity Relationships 
 
Intensity Relationships, like value relationships, are also less complicated than hue relationships, 
as they as also more linear. 
 
Similarity of Intensity 
Similar Intensity relationships can add a measure of harmony to any composition.  The result of 
similar intensities could have results from a very dull schemes to very bright and highly 
saturation schemes.  Having the same intensity throughput a composition may be rather boring, 
so having the value and hues varied could help balance this harmony. 
 
Contrast of Intensity 
Opposing Intensity relationships where very intense colors are juxtaposed with neutral colors. 
Like the Opposition of Hue relationship, opposing intensity relationships if not skillfully used, can 
lead to jarring and discordant compositions. One of the most effective example of this 
relationship is when a high intensity color such as bright red is contrasted with an otherwise 
achromatic color scheme. 
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A Recipe For Harmony? 
 
Crossing The Street 
 
To remember all of the key color relationships, I like to use the concept story of ‘crossing the 
street’. 
 
You are a full-spectrum prismatic color and it is your day to explore.  Before your journey, you 
first check yourself and make sure you know what color (hue) you are.  You may see if any of 
your family members want to come along on your journey (monochromatic relationship).  
 
Once you’re sure of who is going, you might want to check out your neighbors on either side of 
you (analogous relationship).  When you’re tired of your neighbors and they’re no longer 
interesting, it’s time to “cross the street’.   
 
So you venture into the neutral zone, pass the value scale core, and soon you are approaching 
your complement (opposite).  What a crazy exciting day for you!  Your complement buddy 
shows you a crazy foreign world and you can hardly believe it.  All the colors are exactly 
opposite and you’re liking it!! (Complementary relationship).   
 
After a bit, you’ve become quite exhausted and decide to go back and check out the central 
value scale core.  It seems like a scary theme park ride, as you can go way, way, way up to 
where white is, or you can go way, way, way down to where black is - like a mysterious elevator 
of luminance.  Oh my is it thrilling to go up and down and to all points in between, hopefully the 
elevator doesn't break down!  (value relationships). 
 
By now, you’re so over excited that you’re happy to head back to the home neutral zone. 
The neutral zone seems so peaceful and calm. ahhhhhhhh, that’s better. And so for the rest of 
your day’s journey you decide to putter around in the neutral zone (intensity relationships) and 
chill and glow with refreshment.  What a beautiful day. 
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Typical Color Associations 
 
Happiness, Joy 
 Yellow, pure spectrum colors, light colors 
 
Serenity 
 Blue, Green, White, cool colors, soft colors 
 
Depression 
 Black, Grey, Blue, Brown, neutralized colors, dark colors 
 
Anger 
 Red, Black, harsh, dark colors 
 
Despondency (Blah) 
 Grey, Brown, Blue, neutralized colors 
 
Nausea 
 Neutralized Greens, Blues, Pinks, Yellows 
 
Jealousy 
 Green, Black, Red, greatly neutralized colors 
 
Gentleness 
 Pastel colors, Blues, Whites, Cool colors 
 
 
Some Additional Color Associations: 
 
Light Pink: romantic, soft, sweet, tender, cute, babyish 
Burgundy:  rich, elegant, refined, tasty, expensive, mature 
Fuchsia:  bright, exciting, fun, hot, energetic, sensual 
Beige: classic, sandy, earthy, neutral, soft, warm, bland 
Deep Plum:  expensive, real, classic, powerful, elegant 
Navy:  credible, authoritative, basic, classic, conservative, strong, dependable, traditional, 
uniforms, service, nautical, confident, professional, serene, quiet 
Aqua:  cool, fresh, liquid, ocean, refreshing, healing 
Dark Green:  Nature, trustworthy, refreshing, cool, restful, stately, forest, quiet, traditional, 
woodsy, money 
Bright Yellow-Green:  artsy, sharp, bold, gaudy, trendy, tacky, slimy, sickening 
Taupe:  classic, neutral, practical, timeless, quality, basic 
Gold: warm, opulent, expensive, radiant, valuable, prestigious 
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Expressing with the Polarities of Color 
 
Yellow                
Positive   Negative   Neutral 
regality    cowardice   sunshine 
happiness     caution      energy 
wealth       jaundice     intuition   
intuition   disgrace   hot 
luminosity   deceit 
optimism   ambivalence        
comfort 
courage (Japan) 
cheerfulness  
wisdom 
intellect 
 
      
Orange                
Positive   Negative   Neutral 
enthusiasm   ego    fiery 
confidence     ambition     heat 
sociability      pride       warmth   
jovial    loud    citrus 
gregarious       spicy 
exuberant       energy 
fun        harvest 
        autumn 
Red                
Positive   Negative   Neutral 
passion   anger    heat 
excitement      rage        energy 
power       danger      earth   
good luck (China)  in debt    stop 
purity (India)   battle, war   blood 
blood of saints   devil    sex 
hardiness   aggression   communism 
bravery       dominance 
love        dynamic 
     
Pink 
Positive   Negative   Neutral 
innocence   nausea   femininity 
health     immaturity   sexuality 
benign    aggressive   soft 
sensual       healthy 
 
Purple                
Positive   Negative   Neutral 
royalty    overbearing   intrigue 
spirituality      sadness   purpose 
divinity       fragility     sophistication 
exuberance   lurid    expensive 
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dignity 
valour 
  
Blue                
Positive   Negative   Neutral 
calm    sad    coolness 
serenity      appetite suppressant water 
soothing      religious prohibition -   sky   
truth      (blue laws)   aristocratic (blue bloods) 
peace    void    vastness 
spirituality   melancholy   authority 
innocence       mystery 
loyalty        morality 
excellence (blue ribbon)     dignity 
introspective       security 
humbling 
fidelity         
 
Yellow-Green                
Positive   Negative   Neutral 
richness       sunlight 
happiness             plant energy 
brightness       citrus 
        aliens 
Green                
Positive   Negative   Neutral 
calm    nausea   coolness 
health      inexperience      nature 
revitalization      envy     fertility  
soothing   greed    environment 
fresh    immaturity   military 
tranquility   toxic poison   Spring 
restful    illness    youth 
healing        life 
ecologically good           
  
quietude 
persistence 
patience 
hard work 
go 
balance 
harmony 
 
Blue-Green                
Positive   Negative   Neutral 
        water 
         cool 
           airiness   
        distance 
        sea 
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Brown                
Positive   Negative   Neutral 
goes with everything boring     earthy 
richness   dirt        woodsy 
       refuse      outdoors   
    dreary    hair 
    gloomy    chocolate 
        coffee 
        utilitarian 
White               
Positive   Negative   Neutral 
clean    boring    light 
purity      weak       god 
holy       foggy      sanitary 
bright    sterile    fertility (primitive cultures) 
intellect   death (Eastern cultures) vanilla 
innocence   ghost    refined 
spirituality   sinister    truth 
hope 
peace 
surrender 
 
 
Grey                
Positive   Negative   Neutral 
security   drab    industrial 
safety      homely      mechanical 
peace       sad       lack of feeling   
    dreary    common 
    gloom    authoritative 
    depression   practical 
    indecision   corporate 
    uncertainty 
    somber 
Black                
Positive   Negative   Neutral 
power    death    mystery 
contemporary   rage        darkness 
dominance      sadness     cold   
sophistication   negativity   drama 
dignity    overpowering   night 
out of debt   evil    intrigue 
strength   emptiness   basic 
bold    mourning   serious 
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Creating Depth 
 
There are 2 types of depth: 
Surface depth  (from richly textured surfaces) 
Pictorial depth 
 
There are four main strategies for creating pictorial depth: 
 
Objects Overlapping 
Objects diminishing in size towards the horizon (perspective) 
Objects with shading, conveying dimensionality. 
Objects colors diminishing in intensity, value, and contrast towards the horizon  
(atmospheric perspective) 
 
Surface Depth  (from richly textured surfaces) 
 
ACTUAL Surface Depth is achieved though brush strokes, gels, adding materials such as sand 
or beads. It’s also achieved by taking away materials, such as making scratches or gouges.   
 
PERCEIVED Surface Depth achieved by mimicking actual surface depth by adding visual 
texture such as dots or lines with little to no actual depth. 
 
A special type of perceived surface depth is Color Depth, which can be achieved by layering 
adding multiple layers of transparent pigments.  With enough layers, a tone can appear very rich 
with lots of depth.  Layering is a key way for one to achieve the richness of oils with acrylic 
paints. 
 
Pictorial Depth  (illusions of depth) 
 
There are four main strategies treating objects in order to create the illusion of Pictorial Depth: 
 
Objects are overlapping (occlusion). 
Objects are diminishing in size towards the horizon (Linear Perspective). 
Objects have Shading, conveying dimensionality.  Dimensional shading can be achieved by 
varying the value, or the intensity, or both. 
Objects have colors that diminish in intensity, value, and contrast towards the horizon 
(atmospheric perspective). 
 
 
Overlapping Objects 
When an object obstructs the view of another object, it is overlapping the other object.  This is a 
handy way to indicate a sense of space, and to add mystery, and to add interest to a 
composition. 
 
Linear Perspective 
When objects diminish in size as they approach the horizon line, this is a form of linear 
perspective.  As objects become smaller towards the horizon line, the objects also lose detail 
and contrast. As objects become larger going away from the horizon line (usually toward the 
lower part of the picture plane), objects become more detailed and have more contrast. 
 
There are systems used to create linear perspective that are more formal, including one point 
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perspective, 2 point perspective, and 3 point perspective.  Learning formal perspective systems 
can be challenging, and if you’re concerned about realism in your work, it’s advisable to 
undertake the challenge, whether you learn by reading, or from an instructor, or both! 
 
Creating Volumes with Shading 
Shading is a process of adding visual darkness to certain areas of shapes to indicate 3D forms.  
With shading, a very flat circle can be transformed into fairly realistic sphere. 
Color Depth can be achieved by layering adding multiple layers of transparent pigments.  With 
enough layers, a tone can appear very rich with lots of depth. 
Layering is a key way for one to achieve the richness of oils with acrylic paints. 
Color Depth can be much more satisfying than just value depth is used in shading.  Combining 
Color depth and value depth in shading is very effective way to add a sense of richness and 
wonder to your paintings. 
 
Atmospheric, or, Aerial Perspective 
One of the most amazing uses of color is to create the illusion of depth. 
 
What is in the air? 
 
water  vapor  dust   dirt   pollen   pollution 
Atmospheric Perspective uses tones of color to help indicate distance. 
The Earth’s atmosphere is full of dust and water.  As you gain distance from an object, there is 
more atmosphere between you and the object, and all the dust and water will make your object 
seem more grey. 
Therefore, cool, pale colors are often said to be receding. 
And warm, dark colors are often said to be advancing. 
 
As you move farther away from an object: 
 
Details become blurred or fuzzy and diminish. 
Intense colors become more neutral. 
The intensity of Reds and Oranges drop out and become less pronounced. 
Value contrast becomes less pronounced. 
Dark colors become less pronounced and move closer to the sky color. 
White becomes less pronounced and moves closer to the sky color. 
 
The further into the distance you go,  
the closer objects’ colors become to the sky color.  
 
Advancing or Receding Colors? 
 
Atmospheric Perspective is responsible for our perception that certain colors seem to advance 
in space, and certain colors seem to recede in space.  Due to the varying wavelengths of light in 
the visible spectrum, some colors are more prone to scattering (light being absorbed and 
reflected by molecules in the air).  Since blue light has the shortest wavelength, blue is more 
easily scattered in our atmosphere, which consists of gases, dust, moisture, and other minute 
particles.  Without these substances in our atmosphere, we would have no sky to capture and 
scatter the sunlight that gives us a pretty blue sky, and when we look up, we’d just see the black 
of outer space.  On a clear, unpolluted day, in an arid region, the atmosphere is going to be 
much less dense than on a humid day, cloudy day in a smoggy city. 
Reds and Oranges have longer wavelengths, and thus are less prone to scatter in proportion to 
blue light.  There is a tendency for light reflected from red and orange objects to diminish in 
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intensity (saturation) as the layer of atmosphere becomes denser and/or thicker.   
 
Conversely, the longer wavelength of red is also the reason we can see emitted red/orange light 
from great distances, and why we see reds in the sunset.  Due to refraction, all of the blue light 
is scattered away and we’re left with the beautiful sunset colors. 
 
So it follows that light reflected from objects colored with the blue hues and cooler colors tend to 
retain more of its intensity through greater levels atmosphere than does the light reflected from 
objects colored with the red and orange hues and warmer colors. 
 
Whether or not warm colors seem to advance cool colors seem to recede in the short distance 
such as the distance from a viewer to a canvas is disputed.  However, since our brains are 
wired to expect warm colors to advance and cool colors to recede, there is an expectation that 
this also plays a role in the way we perceive space on a picture plane, whether or not the 
imagery is representational or abstract.  Therefore, it is reasonable for a viewer to feel increased 
tension when a cool color overlaps a warmer color. 
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What color should I use Here??? 
 
Now that we’ve practiced using colors in all kinds of ways, the question becomes, 
what color do I use now?  What color do I need here?  That seems like it needs something - 
what color would help?  We’ve all been at this point in a painting, eh? 
 
The key to figuring it out is to recall all the relationships your colors have.  Funny how the 
questions below remind me of ‘crossing the street’. 
 
Imagine you are one of the objects or areas in question.  Ask yourself:   
What is my hue?  Am I the right value?  What is my temperature?    
                                                        
Pay attention to the quality of the light:  What is the hue of the light?  What is the 
temperature of the light?  Am I reflecting that light?  Am I in the shadows?  If I’m in shadows, is 
the color of the shadow the opposite color (complement) and opposite temperature of the light? 
 
Look around.  What is the hue of the stuff in my immediate surroundings (your neighbors)?  
What is the temperature of my neighbors?  Am I reflecting the colors of my neighbors? Are they 
reflecting my colors? 
 
Am I flat?  (Is there a need for more variation in value or color?)  Do I need to transition from a 
lighter value to a darker value?  Do I need to transition from a bright color to a more neutralized 
version of the color?  Do I need to shift to my hue-neighbors on the color-wheel?  
 
Am I too bright?  Make me duller. 
 
Am I too dull (neutralized)?   Make me more pure! 
 
Is my color too predictable?  Consider using a color that would be unexpected.  Remember to 
make sure your value remains correct! 
 
Is my color helping to express the mood I want to convey?  
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Making a Declarative Sentence 
 
Art is about the ability to make a declarative sentence.  
Use your powers of observation and imagination to declare yourself!! 
 
1 Observation:   What is special about that subject?   
    Why did it appeal to you? 
 
 Imagination:   What do you want to ‘say’ about it? 
 
 
2 Observation:   What do you feel about the subject? 
 
 Imagination:   What colors could best represent those feelings? 
 
 
3 Observation:   What is the tone/mood/atmosphere like? 
 
 Imagination:   What kind of tone/mood/atmosphere do you want?    
    What are the key hues, values and intensities needed? 
 
 
4 Observation:   What kind of light is hitting the subject?  
    Harsh?  Soft? 
  
 Imagination:   What kind of light would best create your desired tone/   
    mood/atmosphere? 
 
 
5 Observation:   What colors are in the highlights?   
    Shadows?   
    What colors are being reflected? 
 
 Imagination:   What color in the highlights, shadows, and reflections would   
    best create you desired tone/mood/atmosphere? 
 
 
6 Observation:   What is the focal point or center of interest? 
 
 Imagination:   How could you enhance your focal point or center of    
    interest? 
 
 
7 Observation:   What is the basic format or structure on your composition? 
 
 Imagination:   Can your composition be altered to enhance your message?  
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Color Glossary 
 
Achromatic Colors are the pure neutral colors without hue: white, black, and greys.  
 
Additive Colors are colors made by light; the additive primaries are red, green, and blue. You 
add all three to get white. 
 
After Image (Successive Contrast) is the illusion of a visual complementary color image that 
occurs after staring at a hue, then shifting the gaze to a plain white surface.  
 
Analogous Colors are colors that are next to each other on the color wheel. 
 
Atmospheric Perspective (aka Aerial Perspective) is the use of color tones to create the 
illusion of distance. 
 
Binder is one of the constituents (polymers, oils) of paint that holds the pigment particles 
together in a suspension, and allows paint to dry and become a film that adheres to a substrate 
(paper, canvas). 
 
Black is the darkest color, and is the result of the absence or complete absorption of light. Black 
is an achromatic color, and has no hue.  
 
Blue is the spectral color between purple and green on the color wheel.  It has a wavelength 
between 450 and 495 nanometers.  Blue is a primary color in the additive color system of light.  
Blue is a secondary color in the subtractive color system, though traditionally thought of as 
primary color in the traditional artists color system. 
 
Cyan is a greenish-blue color spectral color. It has a wavelength between 490–520 nanometers, 
between the wavelengths of blue and green.  Cyan is a primary color in the subtractive color 
system. 
 
Cartesian Coordinates help identify the location of a point(s) in a 2D plane, or in a 3D space. 
The Cartesian coordinates of a point in a three-dimensional space are 3 numbers that indicate 
locations on the coordinate axis. In color space, the coordinates are either: hue, value, and 
intensity (HSV); OR, percentages of each primary color (RGB, CMYK); OR, a point along the 
yellow-blue continuum, a point along the red-green continuum, and a point along the luminance 
(value) continuum, as in the CIE L*a*b* system. 
 
Circumference is the enclosing perimeter of a circle, which directly relates the placement of the 
fully intense prismatic colors (both spectral and extra-spectral) on a color wheel. 
 
A Chord is a straight-line segment with both endpoints on a circle or a curve. When two 
prismatic hues (each hue being an endpoint) are mixed, the resulting hue angle will intersect 
chord.  
 
Chroma is a measure of color purity (Intensity) in the Munsell Color System. 
 
The CIE L*a*b* Color System is based on a color space model created by the International 
Commission on Illumination (CIE). It is also known as the CIE XYZ color space.  The CIE 
coordinates are based on opposition model, and are able to reproduce any color that a human 
eye can perceive. 
 



 37 

CMYK Color System (process color system, four color system) is a subtractive color model, 
used in color printing. CMYK refers to the four colors used in some color printing: cyan, 
magenta, yellow and key (black).  
 
A Color Cousin is a color that is near, but not adjacent to another color on the color wheel.  
 
A Color Neighbor is the color that is adjacent to another color on the color wheel.  
 
Color Opposition Theory of color vision suggests that our ability to perceive color is controlled 
by three photoreceptor continuums with opposing actions: the red-green continuum, the blue-
yellow continuum and the black-white continuum. 
These photoreceptors can only detect the presence of one color at a time because the two 
colors oppose one another. 
 
Color Space (aka Gamut) is the specific arrangement of colors within a three dimensional 
space.  In color space, the identity of the color system determines the coordinates: hue, value, 
and intensity (HSV); percentages of each primary color (RGB, CMYK); a point along the yellow-
blue continuum, a point along the red-green continuum, and a point along the luminance (value) 
continuum, as in the CIE L*a*b* system. 
 
Color Temperature is the perceived warmth or coolness of a color.  Reds, Oranges, and 
Yellows are Warm. Purples, Blues and Greens are Cool.  
 
A Color Wheel is a two-dimensional circular arrangement of colors that reveals color 
relationships of the spectral hues.  
 
Complements are colors that lie on opposite sides of each other on the Color Wheel. Placing 
them side-by-side enhances the brilliance of both; mixed together, they complete each other by 
canceling out the intensity of both.  
 
Compliments are nice things people say.  
 
Cone Cells are photoreceptor cells occurring in the retina and serve to detect the different 
colors in visible light.  
 
Contrast is the degree to which aspects of colors are different from each other.  
 
Cyan is a greenish-blue color spectral color. It has a wavelength between 490–520 nanometers, 
between the wavelengths of blue and green.  Newton likely referred to Cyan as ‘blue’.  Cyan is a 
primary color in the subtractive color system, and a secondary color in the additive system. 
 
Diameter a diameter of a circle is a straight-line segment that passes through the center of the 
circle and has endpoints on the circle. In Color theory, the diameter of the color circle indicates 
the unique relationship of complementary colors. 
 
The Dimensions of Color are the three main attributes of color; hue, value, and intensity. 
 
Double Primary Color Wheel is a color wheel designed to aid in the mixing of un-muddied 
colors.  Instead of 3 primary colors, there are 3 primary pairs, usually a warm version and cool 
version of the primary color. The color wheel is divided into three sectors: green, warm (brown), 
and cool (grey) - with the dividing lines separating the primary pairs.  
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A Dye is a colorant (colored substance), usually in an aqueous solution, which chemically bonds 
to the substrate to which it is being applied.  
 
The Electromagnetic Spectrum is a continuum of all known frequencies and their linked 
wavelengths of the known electromagnetic radiation. Visible light encompasses just a tiny 
section of the electromagnetic spectrum.  
 
Emitted Light is the light that is radiating directly from its source of energy. 
 
Extra-Spectral Colors are prismatic colors that are not found in the natural spectrum of white 
light.  Magenta and Purple are the key extra-spectral colors.  Violet is a Spectral Color. 
 
Green is a spectral color between blue and yellow on the color wheel. It has a wavelength 
between 495–570 nm. Green is a primary color in the additive color system.  Green is a 
secondary color in the subtractive color system. 
 
Grey or gray is an intermediate color between black and white. It is a neutral or achromatic 
color. 
 
Heavy Body Paint has high viscosity, and a thick, buttery consistency. It’s great for knife 
techniques and retaining brushstrokes. 
 
Hue is the position the color takes on the color wheel.  Pure hues are any of the spectrum 
colors.  Color Wheels are useful for determining hue. 
 
Indigo is a color that is traditionally regarded as a color in the visible spectrum: the color 
between blue and violet. Although traditionally considered one of seven major spectral colors, it 
is likely that Newton defined what we now consider blue as ‘indigo’. 
 
Infrared Light is electromagnetic radiation with longer wavelengths than those of visible light, 
longer than the red edge of the visible spectrum at 700 nanometers.  
 
Intensity is purity and strength of the color.  A most pure, highly saturated red is most intense.  
A less intense, dull red had been neutralized by the addition of some amount of its complement.  
 
Key is another name for value.  High-key colors have a light, high value.  Low-key colors have a 
dark, low value.  
 
Knocking Down a color is neutralizing it, or, dulling it, or moving it closer to gray.  
 
A Light-fastness Rating indicates the degree to which paint resists fading.  
 
Local Color is the actual color seen on objects or persons in white light.  
 
Magenta is a purplish-red extra-spectral color. It is found on the color wheel between blue and 
red. Magenta is a primary color in the subtractive color system. 
 
Monochromatic Colors are colors that are all based on variations of the same hue.  
 
The Natural Color System (NCS) is a proprietary perceptual color model that is based on the 
color opposition theory. 
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Neutral Colors are perfectly de-saturated color with no hint of hue.  Examples are White, Black 
and Grays. 
 
Neutralizing is the act of de-intensifying, de-saturating, or dulling, or greying down, or knocking 
down a color.  
 
Non-Spectral Colors are neutralized, or de-saturated, prismatic colors.  Non-spectral colors 
visually contain some amount of all three primary colors, Cyan, Magenta, and Yellow. 
 
Opaque Objects have some degree of impenetrability to electromagnetic radiation, especially 
visible light.  An opaque substance transmits no light, and therefore reflects, scatters, or 
absorbs all of it.  
 
Open Acrylics (Golden) are slow-drying paints with a slightly consistency similar to Heavy 
Body paints. The increased working time of these colors allows a greater variety of possible 
techniques, especially blending techniques. 
 
Optical Mixing is when your eyes mix the colors instead of your paintbrush.  Usually this 
involves very small bits of color. 
 
Orange is the spectral color between red and yellow on the color wheel.  Orange is a secondary 
color in the traditional subtractive color system.  It has a wavelength between 590-620 
nanometers. 
 
A Pigment is a colorant (colored substance), which is dry and ground to a fine powder and 
mixed with a liquid binder for use as a painting medium.  
 
Pigment Saturation is when the pigment is most pure and straight from the tube.  
 
Photons are the tiny packages of light that travel in waves.  
 
Photoreceptor Cells are special nerve cells that line the back of the retina, and are able to 
detect the properties of incoming light (photons) and send that information to the brain for visual 
processing. (Rods, Cones, and Retinal Ganglion Cells) 
 
Primary Colors are the 3 colors of a system that cannot be mixed from any other colors.  
 
Prismatic Colors are essentially Spectral Colors, which appear in the rainbow and are, as in 
the electromagnetic spectrum, colors that are the brightest, purest, most visually intense version 
of a hue. For the sake of having a word that encompasses the both spectral colors and the 
extra-spectral colors (Magenta and Purple) of the color wheel, I have chosen to assign 
‘Prismatic Colors’ to both sets of colors. 
 
Process Colors are the 3 primary colors of pigment, or, the 3 primary Subtractive colors, 
Magenta, Yellow, and Cyan.  
 
Purple is an extra-spectral color found on the color wheel between blue and red. Purple is a 
secondary color in the traditional subtractive color system. 
 
The Radius of a circle is the length of a line segment from its center to its perimeter.  In the 
color circle plane, the radius relates to the intensity of a color.  There is a continuum of intensity 
from the center of the circle (no intensity) to the edge of the circle at full prismatic intensity. 
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Red is a spectral color with the longest wavelengths of the visible spectrum and is found on the 
color wheel between orange and the invisible infrared.  Red has a wavelength between 620–740 
nanometers.  Red is a primary color in the additive color system of light.  Red is a secondary 
color in the subtractive color system, though traditionally thought of as primary color in the 
traditional artists color system.  
 
Reflected Light is the light that is bouncing off of objects.  
 
Refracted Light is the light that has transmitted through a material and has been bent (changed 
its angle of incidence). 
 
The RGB Color System is an additive color system in which red, green, and blue light is added 
together in various ways to reproduce a broad array of colors.  
 
Rod Cells are photoreceptor cells occurring in the retina and serve to detect the different levels 
of light. 
 
Saturation is a term signifying the brightness or dullness of a color, intensity. 
 
Secondary Colors are the 3 colors created by mixing together the three pairs of primary colors.  
 
A Sector is a pie-shaped segment of a circle.  A Color Sector is one of three 120-degree 
segments of the Double-Primary color wheel circle.  The three sectors are the green sector, the 
gray, or cool sector, and the brown, or warm sector.  The dividing lines of each sector intersect 
the primary colors. Sectors are a way of grouping neutralized colors.  
 
Shade usually means a result of adding a dark color or black to a color.  
 
Shading is the act of transitioning from one value to a different value.  Shading is very useful for 
indicating volume in 3D forms.  Shading is often accomplished by blending colors. 
 
Simultaneous Contrast, an optical illusion, is the negating effect that two adjacent colors have 
upon each other.  
 
Soft Body Paint (Liquitex) refers to a medium viscosity type of paint, and flows easily like fluid 
acrylic.  The consistency is similar to dish detergent. 
 
Spectral Colors appear in the rainbow and are, as in the electromagnetic spectrum, colors that 
are the brightest, purest, most visually intense version of a hue.  
 
Split Primary Color Wheel   
See ‘Double Primary Color Wheel’ 
 
Subtractive Colors are colors made from pigments.  These are the colors we paint with. The 
primary subtractive colors are Yellow, Cyan, and Magenta, though traditionally, the primary 
subtractive colors are Yellow, Blue, and Red. 
 
Successive Contrast is an optical illusion that happens when a complementary colored halo 
gradually appears to surround an intense hue. The halo is known as an afterimage, and can be 
seen more readily once the viewer shifts his gaze from the intense color to a blank neutral 
surface. 
A Tetrad is a group of 4 colors equal distance from each other on the color wheel. 
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Tertiary Colors are the 6 full spectrum colors that are created when primary colors are mixed 
with adjacent secondary colors. 
 
Tint usually means a result of adding white to a color.  
 
Tone can mean darn near anything. Tone is a quality of color. It has to do with whether or not a 
color is warm or cold (temperature), bright or dull (intensity), light or dim (value) and pure or 
"otherwise" (saturation).  Tone is a handy variable term for any color. 
 
The Traditional Artists Color System is the system we all know best.  It’s a subtractive 
system where red, blue, and yellow are the primary colors, and orange, green, and purple are 
the secondary colors. 
 
Translucent Objects have a smaller degree of impenetrability to electromagnetic radiation, 
especially visible light.  Translucent objects transmit and refract some light; and reflect or absorb 
some light. 
 
Transmitted Light is light that has transitioned through a material without being reflected or 
absorbed. 
 
Transparent Objects have a very small degree of impenetrability to electromagnetic radiation, 
especially visible light.  Transparent objects transmit most light, with little refraction, reflection, or 
absorption. 
 
A Triad is a group of 3 colors equal distance from each other on the color wheel. 
 
A Tri-Chromatic Color System is either an additive color systems that features three primary 
colors, or it is a subtractive color system that features three primary colors. 
 
Ultraviolet Light is electromagnetic radiation with shorter wavelengths than those of visible 
light, shorter than the violet edge of the visible spectrum at 380 nanometers. 
 
Value is the lightness or darkness of the color.  White is the very lightest, highest value, Black is 
the very darkest, lowest value.  Yellow is a relatively light hue.  Purple is a relatively dark hue.  
Value and key mean the same thing. 
 
Violet is a spectral color found on the color wheel between blue and red. Violet is the color at 
the end of the visible spectrum of light between blue and the invisible ultraviolet. Violet has a 
wavelength between 380-450 nanometers 
 
Viscosity describes a fluid's resistance to flow. High viscosity paints, or, heavy body paints 
have a buttery consistency, while low viscosity paints, or, fluid paints have a creamy 
consistency. 
 
Visual Saturation is when the color is most pure and so bright, it’s blinding!  
 
The ‘What’ System is color based, and primarily concerned with being able to identify objects. 
 
The ‘Where’ System is value based, and primarily concerned with being able to see 
movement; which is a very important tool for survival.  
White is the lightest color, and is the result of no absorption of light. White is an achromatic 
color, and has no hue.  
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White Light is the color of light emitted from the sun.  It is the combination of all color of light in 
the spectrum. 
 
Yellow is a spectral color found on the color wheel between Orange and Green. Yellow has a 
wavelength between 570–590 nanometers.  Red is a primary color in the subtractive color 
system of light.  Yellow is a secondary color in the additive color system.  
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Color Resources 
 
Websites 
 
www.colormatters.com   
J.L. Morton 
Fantastic informational website dedicated to the coolness of color. 
 
www.huevaluechroma.com  
The Dimensions of Color, David Briggs 
Terrific in-depth color information. 
 
www.worqx.com    
Janet Lynnford 
An online color tutorial. 
 
http://www.artiscreation.com/Color_index_names.html - .V9eJwjtVekg   
Color Index Generic Name 
Fascinating chart featuring pigment codes. 
 
www.handprint.com/HP/WCL/color18a.html   
Bruce MacEvoy 
 
www.hilarypage.com   
Hilary Page, see visual complements 
Interesting article about the difference between traditional (mixing) complements and modern, 
scientific (visual) complements 
 
www.wetcanvas.com/ArtSchool/Color/ColorTheory/index.html 
Art School Online with Roger Elliot 
 
Must see:  TED Talks:   Beau Lotto: Optical illusions show how we see 
www.ted.com/talks/lang/en/beau_lotto_optical_illusions_show_how_we_see.html 
 
 
Books 
 
The Elements of Color   
Johanes Itten   A classic color text. 
 
The Interaction of Color   
Josef Albers and Nicholas Fox     A groundbreaking masterpiece of color perception. 
 
Art and Visual Perception   
Rudolph Arnheim 
 
Color Perception in Art   
Faber Birren  A classic color text. 
 
Confident Color     
Nita Leland  A contemporary easy read. 
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Vision and Art:  The Biology of Seeing  
Margaret Livingstone  In-depth information about how we see. 
 
What Every Artist Needs to Know About Paints & Colors   
David Pyle 
 
Color: A course in mastering the art of mixing colors 
Betty Edwards  Basic color information.    
 
 
I-pad Color Apps 
 
Color Companion – Analyzer & Converter  
Digital Media Interactive LLC 
Using a color picker allows you to choose a color and immediately see the codes for RGB, Lab, 
HSB, and CMYK  
 
Colors by Name      
Information Art Studio 
Browse colors by name.  Shows RGB hex code, RGB decimal code, RGB percent, CMYK, HSL, 
HSV, harmonizing color schemes and more. 
 
Color Uncovered      
Exploratorium 
Interesting explorations into color theory. 
 
Color ID Free       
GreenGar Studios 
Point your I-pad’s camera, and the app tells you what color is in the cross-hairs, complete with 
RGB hex code. 
 
Color Viewfinder 
Santiago Zavala 
Lets you build a palette by analyzing colors from a photograph, complete with RGB hex code. 
 
Interaction of Color by Josef Albers 
Yale 
A fantastic way to explore the phenomenon of simultaneous contrast. 
 
 
I-pad Color Games 
Fun! And great for sharpening your color perception skills. 
 
Spectrum Color Game Lite 
Savdesign 
 
Blendoku – The Puzzle Game About Color 
Lonely Few LLC 
 
 
 
 


