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Albers Quotes
Color is the most relative medium in art.
Search-trial and error.
Knowledge of so-called facts is replaced with vision - - seeing.
Visual memory is no match for auditory memory.
We almost never see a color in isolation.
Color is relative - some more than others.
Exercises are not self-expressions, decorations, representations, or illustrations, but studies.

Some Color Terms
Term

Definition

Example

Hue

A  synonym  for  color.      Red,  for  example,  is  a  different  hue  than  blue,  
yellow,  orange,  etc..

Value

Qualities  of  light  or  dark.    Black  is  the  darkest  value;  white  the  lightest.
Of  the  three  colors  here,  yellow  is  the  lightest  value.    Cyan  and  Magenta  
are  similar  in  value.
%QUAL 6ALUE

5NEQUAL 6ALUE

When  two  or  more  different  hues  possess  the  same  values.    If  two

Equal Value   different  hues  are  equal    in  value,  they  would  appear  as  the  same  gray  

Chroma

The  degree  of  color  intensity.    Red,  for  example,  has  more  chroma  
than  pink.    Yellow  has  more  chroma  than  ochre,  etc.    Black,  white  
and  neutral  grays  possess  no    chroma.

4INTED
4ONED
3HADED

Full Chroma The  most  intense  hues  found  on  the  outer  rim  of  the  color  wheel.

Tone

Shade

&ULL #HROMA

White  added  to  a  color.    In  transparent  watercolor,  tints  are  achieved  
by  diluting  color  saturation.
Any    hue  which  has  been  grayed.    Tones  may  be  achieved  by  mixing  
a  color  with  its  complement  or  with  gray.      A  tone  will  always  be  duller  
than  a  full  chroma  hue.
Any  hue  which  has  been  darkened  with  black.    Shading  will  always
produce  a  darker  color.
Colors  which  are  opposite  one  another  on  the  color  wheel.    

Complemen- Mixing  two    complementary  colors  produce  tones.    An  equal  
tary Colors mixture  of  two  full  chroma  complements  produces  middle  gray.
Halation

A  visual  illusion  of  color  and/or  value  halos  produced  when  a  
mixture  of  two  colors  or  values    is  placed  between  and  adjacent  
to  its  parents.    

Vanishing
Boundary

When  two  colors  of  similar  hue  and  equal  value  are  adjacent,  their  
common  boundaries  vanish  and  the  eye  sees  a  more  luminous  
mixture  of  the  two  original  hues.    At  what  distance  do  the  two  
hues  merge  into  one?
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Tint

Full Chroma

in  a  black  and  white  photograph.

4INTED

4ONED

3HADED

Halations
Note how the gray line changes color
and value as it passes over the three
backgrounds. Halations occur on the
mixture of blue and yellow along
its boarders. A yellowish halo should
appear along the blue boarder; a bluish
halo along the yellow boarder.

INTERACTION OF COLOR: An Abridged Version of the Josef Albers Color Course
Dick Nelson, Teacher

Course Description: "The aim of such a study is to develop--through experience--by trial and error--an eye for color.
This means, specifically, seeing color action as well as feeling color relatedness." Albers

Assignment #1: One Color Appears as Two.
The object of the assignment is to see how different one color might appear when placed on different
colored grounds. The colored figures on each of the two background colors are the same hue.
Assignment  #2:    One  Color  Appears  As  Two,  Looking  Like  Reversed  Grounds.
The object of the assignment is to make the figure on one ground appear to be the same color as the
adjacent ground color.
Assignment #3: Two Different Colors Look Alike, or Subtraction of Color.
In this study, four different colors are used, but there appears to be only three. The two figures should
appear to be the same color, although they are quite different.
Assignment #4: Illusion of Transparency
Although all of the colors are opaque, the problem is to create the illusion that they are transparent.
The degree of transparency can be dictated by the level of color or value contrast used.
Assignment #5: Illusion of a Transparent film.
This is basically the same problem as the Illusion of Transparency, but this time the transparency
relates to the actual phenomena of how a colored film effects a given set of colors.
Assignment #6: Illusion of a Veil.
Similar to the previous illusion of a transparent film, this study creates the illusion of a piece of tracing paper,
or semi-transparent white veil placed over a set of colors.
Assignment #6: The Illusion of Volume Color
Colors and values are modified by transparent films or veils. If we think of atmosphere as an infinite
layering of veils or films, the phenomena of volume color can be realized. In other words, as a given color
is immersed in a colored atmosphere, it takes on the color of that atmosphere.
Assignment #7: The Illusion of White Light
This study deals with the visual phenomena of how a white light modifies color. It may be a spot light
playing on a set of colors, a shadow cast across a set of colors, or a multi-colored form illuminated by a white light.
Assignment #8: The Illusion of Colored Light
This study is similar to the White Light problem, but in this case the light source is not white, but colored. This means
that the shadow color takes on some of the comple-mentary hues of the light source plus any ambient light which may be
present.
Assignment #9: The Illusion of Translucency
3EMI TRANSPARENT MATERIALS WILL PROJECT LIGHT IF BACK LIGHTED 7E MANY OTHER SIMILAR MATERIALS 4HIS STUDY CREATES THE
ILLUSION OF SUCH TRANSLUCENCY
¹ 2ICHARD , .ELSON

Interaction  of  Color:      Some  Tips

#RITIQUE 'UIDE
1. Find the work which most deceives the eye.
2. What makes it work?
a.

6ALUE contrast.

b.

Hue contrast.

c. Dominant parent/s.
d. The child is related to both parent colors.
(Parental hues are present proportionally
in the child.)
e. When the child is next to one parent, it
resembles the other parent (halation).
3. Could it be even more deceiving? If so, how?

©2001  Richard  L.  Nelson

Answers
1.    Dad  could  be:    #1  or  #2.    
Why?    A  small  amount  of  white  would  produce  a  lighter
gray.    #3  and  #4  are  both  darker  than  the  child.    How  
could  this  be?
2.    Dad  could  be:    All
Why?    A  small  amount  of  the  shade  of  green  #1  would
deepen  the  value  and  gray  it.    The  deep  red/violet  is  the
complement  of  green  and  would  produce  the  same  
results  if  added  to  the  bright  green  in  a  diluted  form.
Both  dark  gray  and  black  would  produce  equal  results,
but  would  have  to  be  added  in  different  amounts.    Dark
gray,  placed  next  to  its  offspring  would  produce  the  best
halation  because  it  is  most  like  the  child  in  value  and  hue.
3.    Dad  could  be:    #1  or  #3.
Why?    Adding    some  magenta  #1  to  yellow/orange  will  
produce  a  redder  orange.    A  red/orange  #3  would  produce
the  same  results.    It  would  also  produce  the  best  halation.
#2  contains  some  cyan  which  is  not  evident  in  the  child.  
#4  contains  some  white  which  is  not  evident  in  the  child.
4.    Dad  could  be:    #1  or  #2.
Why?    Since  the  mother  and  child  are  the  same  value,
the  father  must  not  be  lighter  or  darker  than  the  child.
Both  #1  and  #2  are  the  same  value  as  the  child  and  mother
and,  as  complements  of  blue,  will  produce  a  grayed  child.
#3  is  the  correct  hue,  but  is  too  tinted  to  be  the  parent.    #4
is  too  dark  and  neutral  to  change  blue  to  light  gray.
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5.    Dad  could  be:    #3.
Why?    #1  is  darker  in  value  and  has  less  chroma  than  the
child.    If  the  one  parent  is  gray,  the  other  parent  must  have
more  chroma  (more  intense  color  than  either  its  child  or
the  mother.)
#2  is  a  tint  or  orange.    The  child  has  no  white.
#4  has  the  chroma,  but  the  hue  has  no  magenta  in  it.    The
child  contains  yellow,  magenta  and  gray,  so  its  papa  must
contain  both  magenta  and  yellow.
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6.    Dad  could  be:    #3  .
Why?    They  are  correct  in  both  hue  and  value.  #3  could
also  be  a  child  of  #4.    #1  contains  black.  #2  is  too  light
#4    is  lighter  than  both  parents    
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Note: The child may possess
different percentages of the
missing parent's hue and value.
Example: A gray may be the child
of black and white, or dark gray and
white, or dark gray and light gray, etc.

INTERACTION  OF  VALUE
%XERCISE  0ULL ALL OF THE GRAYS OUT OF YOUR
COLOR PACK AND CREATE A VALUE SCALE FROM
BLACK TO WHITE 5SE THE FORMAT SHOWN HERE

ETC

.EXT CREATE A NINE CARD VALUE SCALE WHICH INCLUDES
BLACK AND WHITE (EREgS WHERE VALUE DISCRIMINATION
BECOMES CRUCIAL FOR THE INTERVALS AMONG THE EIGHT HAVE
TO BE EQUAL .OTE IN THE EXAMPLE HOW THE INTERVALS
ARE NOT EQUAL

)N THE VISUAL ARTS THE WORD VALUE REFERS TO THE
LIGHTNESS OR DARKNESS OF COLOR &OR EXAMPLE
THIS YELLOW SWATCH IS LIGHTER IN VALUE THAN THE
BLUE SWATCH 6IEWING BOTH COLORS IN BLACK AND
WHITE THE YELLOW APPEARS AS A LIGHT GRAY
WHILE THE BLUE APPEARS AS A DARK GRAY
9ELLOW AND "LUE
TRANSLATE TO THESE GRAYS

4OO DISSIMILAR

!N EXAMPLE OF UNEVEN INTERVALS

4OO SIMILAR

#OMPARE RESULTS WITH OTHER MEMBERS OF THE CLASS AND
MAKE ANY CHANGES AGREED UPON BEFORE THE FINAL JUDGMENT
IS MADE BY THE '2!.$ #2)4)#
%XERCISE  7HAT VISUAL PHENOMENON OCCURS ALONG THE
BOARDERS OF THE DIFFERENT VALUES?????????????????????
?????????????????????????????????????????????????

!N EXAMPLE OF EVEN INTERVALS

#UT

%XERCISE  2EMOVE THE MIDDLE VALUE FROM YOUR VALUE SCALE
#UT TWO NARROW STRIPS FROM THIS GRAY 0LACE ONE ON THE BLACK
CHIP THE OTHER ON THE WHITE CHIP 7HAT IS OBSERVED
????????????????????????????????????????????????????
%XERCISE  #OVER ABOUT A THIRD OF THE BLACK CHIP WITH THE
MIDDLE GRAY YOU HAVE JUST CUT #OVER THIS GRAY WITH THE WHITE
CHIP .OW SLOWLY SLIDE THE WHITE CHIP AWAY FROM THE BLACK TO
REVEAL THE GRAY BELOW /BSERVE THE VISUAL PHENOMENON THAT
OCCURS ON THE BORDERS OF THE GRAY AND WHITE AND THE GRAY AND
BLACK 7HAT CAUSES THIS TO OCCUR 7HAT IS THE RELATIONSHIP
OF THE THREE CHIPS 7HICH IS THE CHILD
?????????????????????????????????????????????????????
?????????????????????????????????????????????????????
%XERCISE  0LACE THESE FIVE HUES IN A NUMERICAL ORDER
OF THEIR VALUES GIVING THE LIGHTEST VALUE NUMBER  THE
DARKEST NUMBER 
???

???

???

???

C

B

A

E

D

???

%XERCISE  7HO ARE THE PARENTS IN THIS COLOR ARRAY????????
%XERCISE  7HICH CHILD FAVORS WHICH PARENT
#HILD????FAVORS PARENT?????

#HILD?????FAVORS PARENT????

A

B

C

D
¥ 2ICHARD , .ELSON

VALUE SCALE
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ÊÊ Õi°ÊÀÊiÝ>«i]
ÊÌÃÊÀi`iÃÃÊÛÃ°ÊÌÃÊ
ÊÀ>}iiÃÃ°

Full Chroma

TINTING

ÀÊV À>ÊÃÊÀi
`ÕVi`Ê>`Ê} Ìii`
LÞÊ>``}ÊÜ Ìi°

Full Chroma To No Chroma
SHADING

ÀÊV À>ÊÃÊÊÀi
`ÕVi`Ê>`Ê`>Àii`Ê
LÞÊ>``}ÊL>V°

No Chroma to Full Chroma
TONING

Full Chroma To No Chroma To Full Chroma

No White Edges!
No White Edges!
No White Edges!
No White Edges!
No White Edges!
No White Edges!

(5%  6!,5%
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ÀÊV À>ÊÃÊÀi
`ÕVi`Ê>`Ê}À>Þi`ÊLÞÊÊ
Ý}ÊV«iiÌ /Ìi`ÊVÀÃÊ>ÀiÊ} ÌiÀÊÊÛ>Õi]Ê
>ÀÞÊVÀÃ°I
Ü iÊÃ >`i`ÊVÀÃÊ>ÀiÊ`>ÀiÀÊÛ>ÕiÃÊ
vÊÌ iÊÃ>iÊ Õi°ÊÊ7 iÊÜiÊÃ >`iÊÀ
ÌÌÊ>ÊVÀ]ÊÌÃÊ ÕiÊÀi>ÃÊÌ iÊÃ>i]
*A complementary
LÕÌÊÌÃÊÛ>ÕiÊ>`ÊV À>ÊV >}i°
color is any color
which lies opposite
another on the color
wheel. Magenta is,
for example, the
complement of green;
blue the complement
or orange, etc.

Shades  >ÀiÊ ÕiÃÊÀi`ÕVi`ÊÊV À>
LÞÊ>``}ÊL>V°

->ÌÕÀ>Ìi`Ê ÕiÃÊV>Ê>ÃÊLiÊToned  À
}À>Þi`ÊLÞÊiÌ iÀÊ>``}Ê}À>ÞÊÀÊÌÃ
V«iiÌ°ÊÊ >ÀÌ ÊVÀÃ]ÊvÀÊiÝ>«i
>ÀiÊTones.
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 !GAINST WHICH BACKGROUND DID YOU OBSERVE
THE GREATEST VALUE CHANGE WITH THE GRAY WAND
 7HICH WAND PRODUCED THE GREATEST HUE CHANGE AS
IT MOVED OVER THE VARIOUS BACKGROUNDS 7HY
 7HICH WAND PRODUCED A VALUE CHANGE BUT NO
VARIATION IN HUE 7HY

^Óää£Ê,V >À`Ê°Ê iÃ

7HAT IS IT (OW CAN IT BE CREATED

A



B

A



B
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7 >ÌÊ >««iÃÊÌÊÌ iÊÛ>ÀÕÃÊvÀÃ
ÊÊÊÊÊ
Ü V ÊÃÕ}}iÃÌÊÕÌ>ÊÀ`}iÃ¶ÊÊ7 Þ¶

A

B
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One Answer: Halation or a halo effect
is an optical illusion which produces a
glow or airbrushed effect along the
border of a neighboring color. Note how
the middle gray in illus. #1A appears to
darken as it approaches the light gray and
lighten as it approaches the dark gray. No
such halation occurs in illustration "B".
Why? Because the middle gray is not the
offspring of the other two. A child should be
a mixture of its parents. Similar halation are
evident in illus.#2B and #3B.

4

3
2
Which color?

1

Transparency
Films, Veils, Volume Color & Atmosphere

4RANSPARENCY )LLUSIONS
VISUAL PHENOMENA: . The visual phenomena
which bombard our senses are generally received
without much thought as to why we see an image
as round, light, colored, back lighted, glossy, or
translucent. On the other hand, artists, seeking to
recreate this phenomena, must first see the
phenomena, understand why we see it as we do,
and then find the means to communicate this
information visually through any number of
mediums.
The next series of exercises deal with the visual
phenomenon of transparency. How do we perceive
the degree of transparency found in a given image
or space? What strategies must we develop in
order to recreate this phenomenon in our medium?

False Film

True Film

Fig. 1
1B. Create the illusion of a 4RUE &ILM.
%XERCISE  Creating the illusion of a 7HITE
6EIL Using the same format and steps as
Exercise 1, create the illusion of a piece of
tracing paper super-imposed over at least two
other colors. Refer to Fig. 2.

Our answers will be initially based upon objective
observation of the phenomenon. This requires
seeing shape, value, and color before we recognize
Fig. 2
that these visual elements add up to a particular
subject matter such as glass, water, etc. Compare
the blue and yellow-green chips in the "True Film"
%XERCISE  4HE )LLUSION /F ,IQUID
example in Fig.1. Which appears to be a
)MMERSION Imagine what four white index
trans-parent film? Why?
cards would appear to be if immersed at
See answer
varying depths in a colored liquid. Recreate
%XERCISE ! 4HE )LLUSION /F ! &ALSE
this phenomenon in Color-aid paper or
4RANSPARENT &ILM Using 3 related pieces of
watercolors, using a format similar to that of
color-aid paper, create the illusion of a colored
Fig. 3.
transparent film, casually placed over both an
opaque colored paper and a background.
%XERCISE  4HE )LLUSION /F ! 7HITE
• Step 1. Select two colors. Find a third color which
!TMOSPHERE Using the same format as
is a mixture of the first two. Check with your fellow
Exercise 3, create the illusion of four shapes of
students and teacher.
the same color, placed in varying depths of a
• Step 2. Create a format which presents an visual
white atmosphere or haze. Refer to Fig. 4.
illusion of transparency (See examples of false and
real transparent films)
• Step 3. Cut out shapes and glue with rubber
cement to backing.
• Step 4. Critique with critique group.
• Step 5. Class Critique.
• Helpful Hint: Recognize that the illusion of
transparency requires consistency. If a colored film
Fig. 3
is transparent on one surface, it will be equally If a color is transparent, we'll see varying
transparent on all surfaces. In the examples of amounts of any color over which it is placed.
Therefore, we should see some whiteness
“Real and False Films”, which rectangles are
in the chip which is transparent. The yellowtransparent? How do you know?
Fig. 4
green chip is a tinted hue, hence the film.
Whatʼ’s the difference between the two films?

Creating The Illusion:

S teps to cons ider when making...

An illus ion of a film.
Step 1. Select three related colors from the color pack. (Father, mother and child)
Step 2. Select a background which is either white or colored card stock large enough
to accommodate the design.
Step 3. Design the format. Use a index card template or one of choice as your model.
Place it on a piece of paper and trace around it. Place the card on the first
outline at a casual angle and trace it. Identify each shape created with a letter.
Step 4. Using the designed format, cut out each shape.
Step 5. Place the cut out shape on its matching color,
Step 6. Assemble all the pieces and glue to background.

aa

a

a

c

c
b
Step 1.
All three of these colors
relate. Orange must be
the child, for it is a mixture
of red and yellow.

b
Step 2.
If you choose white
be sure that at least
one parent has white
in it. For the sake of
this example, white
has been added to
the red parent.

Step 3.

Step 4
Pattern "a" is
placed on pink
and traced onto
pink with pencil.

Step 5.
Each shape is cut out.

IMPORTANT !
Don't overlook the background color and value when
choosing your color chips! Why?

Step 6
Pieces are glued to white
background to complete
the illusion of a red film
on yellow and white.
Note that the red film
turns to pink when placed
on the white ground. Why?
it's transparent, that's why!
And if it is transparent, we
should be able to see
some whiteness. Right?

Well, if a film has transparency, then it will be transparent over any color it covers.
Here are the same colors
placed on a green background.
Note that red is now a mixture
of red and green or brown.
Yellow and orange are unaffected
by the green because they're to
be viewed as opaque. Red must
be the film, since it has been
modified by the green ground.
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Creating The Illusion Of A Film: Some things to consider
Convincing the viewer that he is viewing transparency
when in fact he is looking at opaque paper, requires the
following:

A

B

C

1. The hue and value relationships must be correct.
2. The format must avoid ambiguity.

A

B

Which background color would you choose
to make the blue chip appear as a transparent
Film, but the yellow as opaque? Which would
make the yellow appear transparent?

All three of these show how an orange film
modifies the color it covers. Why is format
"C" the most effective illusion; "A" the worst?
What tells us the orange chip is transparent?
What tells us the blue is opaque?
Could the gray background be transparent?
How do we know?

What's wrong with this format?

1.

?

2.
1.

2.
3.
Find the film in each of these examples.

3.
Which color chip would complete the
illusion of this green film on pink?

Of the six color swatches, which could be a film?
Why? Which film appears the most transparent?
Which color is the child in this format?
Where can you find halations here?
In which pair is the halation most vivid?

©2001 Richard L. Nelson

1.

2.

Which is an example of a false film? Why?
Which produces the greater halation? Why?

Light

Answer: All four colors on the
left would appear as "a", for
without light there would be no
color.

Match the colored strips on the left with
the strip on the right which is the same
color seen in room without any light.
1

2

3 4

a

LIGHT IS ADDITIVE
Light may be white or colored. Light isadditive.
When two or more colored lights are mixed, a
lighter mixture results. White light results from
combining all three primary colors of light at high
intensity. Light primaries are the secondary
colors of pigment. A rainbow is white light
refracted by rain drops.
PIGMENT IS SUBTRACTIVE
Mixing the primary pigments in equal amounts
produces black. Pigment is consideredsubtractive,
for as more pigments are mixed together (excluding
white), darker hues result. Black is the
presence of all colors in pigment.
CREATING THE ILLUSION OF LIGHT AND SHADE
In order to create the illusion of light falling across
different colors and values, artists must recognize
how light modifies color. When we say that an
apple is red, we refer to its local color of redness.
This local color red exists only in our minds, for this
red will change with every change in lighting. The red
we perceive in candlelight, varies considerably from
the same red seen under florescent light, daylight, etc.
The reason we perceive it as the same red is that all of
the surrounding colors change as well. We refer to such
recognition as color constancy.

b c

d

COLOR PERCEPTION
We perceive color in objects because those objects
have a pigment which absorbes some light rays and
reflects those we see. A yellow ball, for example, is
perceived as yellow because its pigmentation reflects
that color. Darker colors will absorb more light,
because they have more pigmentation with which to
absorb light.
LIGHT PRIMARIES
RED ORANGE
GREEN
BLUE/VIOLET

PIGMENT PRIMARIES
CYAN
MAGENTA
YELLOW

Refer to the illustration below which shows what
happens when a white light illuminates a portion
of a color. Unlike a white veil which tints only the
color it covers, a white light will produce a shade
or gray film over those portions of the color which
are not in the light. Generally, the lighted surface
will move from a shade to more chroma where
illumination increases. If the white light is bright
enough, it could even tint the color it illuminates.

LOCAL COLOR ( These colors exist only in the mind. We only see
them as they are modified by light and shade.)

WHITE LIGHT

The local color under a brilliant white
light may produce a tinted hue.
50% BLACK SHADING: The percentage is arbitrary.
It depends on light intensity.
©2002 Richard L. Nelson

COLORED LIGHT
In white light, shadows are transparent black or
the complement of white. In colored light,
shadows work the same way, that is they will be
the complementary color of the light source.
These shadows, as with black shadows are similar
to transparent films placed over colors. Any color
will be modified equally when this transparent film
is overlayed.
LIGHT
COLOR

COMPLEMENT

=

+

The examples below continue the studies begun on the
previous page, but colored light has replaced white light.
Where white light separates and emphasizes the differences
among the hues, colored light unites dissimilar hues under
common colors. In these examples, the separate colors all
take on an amber hue in the light. They are similarly united
in the shadows by a common hue. The artist need not be
concerned about what color to paint the shadows, for they are
all modified equally by a single transparent film of color.

=

COMPLEMENT OF LIGHT SOURCE:
This color plus varying percentages of black
will produce the shadow color.

50%
20% COLORED LIGHT

50% SHADOW COLOR

40% COLORED LIGHT

SHADOW COLOR
Shadows are transparent films. Colored lights
produce shadows which are generally a mixture of
their complement plus black. The percentage of
black is based on light intensity.

AMBIENT LIGHT: Ambient light is any

illumination which is not a direct light. The most
common ambient light is that produced by the blue
sky. We live in a dome of ambient light or sky.
Realizing its influence on colors which are not in
direct light, and adding a percentage of that hue to
the shadow color, will create an even richer and
technically more accurate cast shadow.

+
50% SHADOW COMBINATION

SHADE

=

AMBIENT LIGHT

SHADOW COMBINATION

SHADOW PLUS
AMBIENT LIGHT

OBSERVE THE FOLLOWING:
1. Compare how each color is modified by the color and intensity
of the direct light. Note, for example, how the yellow green becomes
duller in amber light. Orange, on the other hand, becomes more intense.
2. What happens to neutral gray as it is placed in colored light?
3. Did the dark, cool green brighten or dull under amber light?
4. Note which shades are dulled and which are intensified. Why?
5. Note that there is no white in the two examples in colored light. Why?
©1997Richard L. Nelson

Light

1.   Its  Function
a. It illuminates form and surfaces.
b. It defines form and surfaces.
c. It modifies form and surfaces.

Concave  or  Convex?
Since  most  forms  are  lit  from
above,  we  are  conditioned  to
perceive  them  accordingly.

2.   Its  Properties: Light is additive. The
more light you mix, the brighter or whiter the
illumination. In Light, the Primary colors
are the secondary colors of pigment. They
are: Red-orange, green and blue-violet. As
with pigments, secondary colors in light
are produced by mixing two primaries. For
example, red-orange and green produce
yellow. Blue-violet mixed with red produces
magenta. Blue is the mixture of blue-violet
and green.
Pigment, on the other hand is subtractive.
The more colors you mix, the darker or blacker
the mixture. The Primary colors of pigment
are yellow, cyan and magenta.
3. Its  Variables:      
A. Intensity: The brighter the light, the greater
the contrasts between highlights and shadows.
B. Source: The direction from which the light
comes, determines the shapes of an object's
lights and shadows. Primary light sources can
also produce secondary, or reflected lights,
depending on the environment in which an
illuminated form exists. Light rays radiate from
the source in an infinite number of straight lines.
The brightest point on an illuminated form is
where a ray of light strikes it at a 90 degree
angle. Reflective  and ambient light modifies
the value and color of shaded surfaces and cast
shadows. A principle source of ambient light is
the sky.
C. Color: Most natural light is white, or a mixture of all colors. Atmosphere will change this
white light to warmer hues as the sun moves
closer to the horizon. Early morning or evening
light will vary from reds to yellows of varying
color saturation. Since the color of shadows are
the complementary color of the light, an
orange light, for example, will generate a blue
shadow. At high noon, such cool shadows can
also be attributed to ambient or reflected light
generated by a bright blue sky.

These  geometric  forms  and  colors  are  illuminated  by  the  light,  a  portion  of
which  is  visible  in  the  upper  left  corner.    Note  how  each  light  color  modifies
both  the  object  and  shadow  colors.    White  light  casts  a  black  or  gray  shadow.
Colored  lights  create  shadows  which  are  their  complement  (Red  light  creates
a  greenish  shadow).    These  shadows  are  further  modified  by  the  ambient  or
surrounding  light  color.  Although  the  cube  and  cone  illuminated  by  a  blue  
light  appear  blue,  we  perceive  them  as  white.    Why?    Because  every  color  in  
the  scene  has  been  modified  by  the  blue.  creating  a  color  constancy.

#OLOR -IXING IN ,IGHT !ND )N 0IGMENT

      Light  
Primaries
          OR  
    Pigment  
Secondaries



Yellow



Red-orange



Cyan



Green



Magenta



Blue-Violet

  Pigment  
Primaries
          OR
          Light  
Secondaries
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Lights & Shadows:

Creating The Illusion

Example #1

We know that films and veils transpose hues and values. A yellow
hue viewed through a blue film, for example, will appear green.
This green will be darker than both the yellow color and the blue film.
This same yellow viewed through a white veil will appear as a tint of
the yellow hue. This whiter yellow will be lighter than the original
yellow. And, should either the film or veil fall over two or more colors,
all of the modified colors will be transposed equally in both value and
hue (with minor deviations).
In what way is the illusion of light and shade similar to that of films
and veils? In what way do they differ? (See answers below.)
Exercise #1: Create the illusion of a white light on a set of different colors.
1. View a set of randomly selected colors under a condition of a white light.
Refer to Example #4.
2. Create a visual illusion of this phenomenon with Color-aid paper.
This illusion can be heightened by placing an actual cutout piece of
cardboard on the illusion. An alternative format might be similar to
that seen in Example #5.
Procedure: Pick out three papers for each color. The first will be the local
color. The second will be that color under a white light. The third will be
that color in shade. Do not use the local color in the final design.

Example #2

Example #3

Note: This is
a real piece of
cardboard.
This is only an
example. Use
your own shadow
producing cutout.

Exercise #2: Create the illusion of a colored light on a set of different colors.
1. As with the previous exercise with white light, view the same set of colors,
or a new selection under a common colored light. The color of the light is optional.
2. Create a visual illusion in a format of your choosing. See Example #3.
Procedure: Same as Exercise #1.
Some Helpful Hints: If you are creating an illusion similar to that in Example #4,
first cut out the actual image that is creating the shadow. Place that image on
a set of colored papers and shine a white light from an angle which throws a shadow
across all four hues. Place a piece of tracing paper over the colors and trace the
both the shape of the actual cast shadow and the shape of the colors it covers.
Use this drawing as your template for cutting your paper shapes.
Answers: Light and shadows are similar to films and veils in the following ways:
1. When any color is illuminated by a light, it will always appear lighter or tinted
(veils do the same.) 2. Lights and veils differ in that light modifies both the colors
under light as well as those not in light, or in shade. In other words, we perceive light
on color only when it is accompanied with its shade. When a shadow falls over any color,
it will always apear darker and shaded (shadows act as a gray film.) Veils effect only
those colors they cover.

Example #4

Example #5
Note: The value contrast must
remain the same for all colors in
order to maintain the illusion that
all colors are under the same light.
Even the gray shadow maintains
this contrast.
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Plotting Shadows

L

The length of the
shadow runs from
point (B) to point (X)

T

L LIGHT
T TOP

Plotting a 2 Dimensional Shadow.
POST

G GROUND
B BOTTOM
STEP 1: Establish the following arbitrary items.
a. Ground line. b. Post. c. Light Source.
Label each point according to the above diagram.

Plotting A 3 Dimensional Shadow
Translating a 2D plot into a 3D plot requires an
additional plot. If a form exists on a 3 dimensional
plane, unlike the 2D one above, both the form and
the light source must be set in a 3D space. Visualizeing it in a box might make the concept clearer.
Note: In the 3D plot, the light has a base point. This
was not required in the 2D plot, because the light was
glued to a flat surface. Point B establishes that the light
is not only to the left of the post, but behind it as
well. All of the items have been arbitrarily placed.

POST

G
X
B
STEP 2: Draw a line from the Light source thru Top
of post; another from Ground thru Bottom of post.
Where the two lines meet is X. Line BX is the length
of the shadow.

L

T

B
B

L

T

T

B
B

X
B
X

Some Exercises: Using the preceding plots as examples,
draw several more, changing the positions of the light.
Step 1. Following the same steps as those used in
a 2D plot, draw a line from (L) through T until it passes
somewhere below the box.
Step 2. Connect both (Bs) with a straight line and carry
this line out to the right until it meets line (LT). Point X
is the spot where these two lines meet. The line from the
(B) or bottom of the pole to X is the length and direction
of the shadow.

Next, construct a cube and plot its cast shadow.
Note: In the illustration on the left, the
shadow of a wall is plotted. If each end is
viewed as a post, with a Top (T) and Bottom
(B), the two X points are found. Simply
join the X points and the shape of the cast
shadow is revealed.
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%XAMINE THE ILLUSTRATION TO THE RIGHT
AND TAKE NOTE OF THE ILLUMINATION OF
FORM AND COLOR ON A LIME 4RY TO
ANSWER AS MANY OF THE FOLLOWING
QUESTIONS AS YOU CAN ON YOUR OWN
 7HERE IS THE LIGHT SOURCE????????????????????
???????????????????????????????????????????
(OW DO YOU KNOW???????????????????????????
???????????????????????????????????????????
 7HAT IS THE COLOR OF THE LIGHT?????????????????
 )NVENTORY ALL OF THE DIFFERENT SURFACES FOUND IN THIS ILLUSTRATION ACCORDING TO THEIR DEGREE OF OPACITY
OR TRANSPARENCY DULLNESS OR SHININESS
A "ACKGROUND???????????????????????? B #UTTING BOARD UNDER THE FRUIT?????????????????
C /UTER SKIN OF THE FRUIT???????????????? D )NNER PULP OF THE FRUIT???????????????????????
E 4HE WHITE PULP PARTITIONS AND INNER SKIN???????????????????????????????????????????
 7HERE IS THE LIME DARKEST??????????7HY?????????????????????????????????????????
 7HERE IS THE LIME LIGHTEST???????????????????7HY??????????????????????????????????????
 7HERE IS THE COLOR OF THE INNER FRUIT MOST SATURATED HIGH CHROMA OR INTENSITY ????????????????????
7HY?????????????????????????????????????????????????????????????????????????????????
 7HAT IS THE LOCAL COLOR OF THE OUTER SKIN?????
 !PPROXIMATELY WHAT PERCENT OF THE LOCAL COLOR OF THE LIME SKIN IS EVIDENT ON THE FOREGROUND SLICE???
 7HAT PERCENT OF THIS SAME SKIN WOULD BE CONSIDERED A SHADE???????! TINT??????????????
 7HERE IS THERE EVIDENCE OF TRANSLUCECNY????????????????????????????????????????????
 #OMPARING THE FRUIT SLICE IN THE FOREGROUND WITH A SIMILAR SLICE BEHIND IT
WHICH APPEARS TO BE MORE TRANSLUCENT OR LIKE A STAINED GLASS WINDOW???????7HY?????????????????????
 $OES ANY PART OF THE OUTER SKIN APPEAR TO BE TRANSLUCENT??????)F SO WHERE???????????????
 7HY IS THE SHADOW CAST BY THE BACK SLICE LIGHTER NEARER THE FRUIT??????????????????????????????
4HERE MUST BE THREE ELEMENTS PRESENT IN ORDER
2EFLECTED ,IGHT
FOR US TO SENSE A TRANSLUCENT SURFACE &IRST
OFF SHINY SURFACE
WE MUST KNOW THE SOURCE OF LIGHT 2EFLECTING
HIGHLIGHT  3ECOND WE MUST SEE THE SHADED
3HADED SURFACE
AREA AND CAST SHADOW 4HIRDLY THAT SURFACE
#AST 3HADOW W
WHICH IS TRANSLUCENT APPEARS MORE FULL IN
CENTER GLOW FROM
CHROMA
GREEN ILLUMINATED PULP

,IGHT SOURCE IS ABOVE AND
TO THE BACK LEFT  ,IGHT SOURCE
MUST BE BEHIND A TRANSLUCENT
SURFACE IN ORDER TO CREATE THIS
KIND OF VISUAL PHENOMENON
4RANSLUCENT PULP
¥ 2ICHARD , .ELSON

Exit Questions and Ideas

Note:    Some  of  these  may  have  more  than  a  single  answer.

4RUE /R &ALSE
)N SUMMARY WE CAN SAY THAT
THIS COURSE IS ABOUT
?? #OLOR INTERACTION
?? /PTICAL )LLUSIONS
?? #OLOR 2ELATEDNESS
?? ,EARNING AN ARBITRARY SET OF
HOW TO DO IT RULES TO ENSURE THAT
THE STUDENTgS WORK MIMICS THE TEACHER
?? (UE AND VALUE DISCRIMINATION
?? #OLOR LITERACY
?? #OLOR WILL CHANGE ACCORDING TO
ITS STRENGTH AND SURROUNDINGS
?? (OW TO CUT AND PASTE FOR FUN
AND PROFIT

EJN
<IJ

Note:    Some  of  these  may  have  more  than  a  single  answer.

)N SUMMARY WE CAN SAY THAT
THIS COURSE IS ABOUT
?? #OLOR INTERACTION
?? /PTICAL )LLUSIONS
?? #OLOR 2ELATEDNESS
?? ,EARNING AN ARBITRARY SET OF
HOW TO DO IT RULES TO ENSURE THAT
THE STUDENTgS WORK MIMICS THE TEACHER
?? (UE AND VALUE DISCRIMINATION
?? #OLOR LITERACY
?? #OLOR WILL CHANGE ACCORDING TO
ITS STRENGTH AND SURROUNDINGS
?? (OW TO CUT AND PASTE FOR FUN
AND PROFIT

Visual Phenomena:

From Reality To Painted Illusions

These watercolor exercises are designed to promote
the understanding of some basic visual phenomena
and the painting strategies needed to recreate the
phenomena in watercolor.

Interaction of Color: Phase II
$ICK .ELSONgS 3TUDIO
&ALL 

)NTERACTION OF #OLOR #ONTRASTS  )NTERVALS

)N WHAT WAY DOES THIS ILLUSTRATION DIFFER
FROM &IG ! 7HAT ARE YOUR VISUAL CLUES
!NSWER 4HIS ONE IS ILLUMINATED BY A BRIGHTER LIGHT 4HERE IS
GREATER CONTRAST BETWEEN THE COLORED PANELS IN SHADE AND LIGHT

0ERCEPTION INVOLVES MANY VISUAL CLUES THAT TELL US FOR
EXAMPLE THE DEGREE OF TRANSPARENCY THE INTENSITY OF
A LIGHT SOURCE AND THE DISTANCE BETWEEN FORMS IN SPACE
4HE FOLLOWING EXAMPLES MAY ASSIST IN UNDERSTANDING
SOME OF THE CRITICAL FACTORS INVOLVED IN CREATING THE
ILLUSION OF VISUAL PHENOMENA

#ONSISTENCY (OW WE PERCEIVE $ SPACE TRANSPARENCY
COLOR AND LIGHT DEPENDS ON CONSISTENCY &OR EXAMPLE
AS A FORM MOVES CLOSER OR FURTHER FROM US IT INCREASES
OR DECREASES IN SIZE AND CONTRAST IN A CONSISTENT AND
PREDICTABLE MANNER #OMPARE &IG ! AND " TO NOTE
THE IMPORTANCE OF CONSISTENCY IN CREATING THE ILLUSION
OF DISKS IN $ SPACE OF WHITE ATMOSPHERE )F THE ILLUSION
!
IS DONE CORRECTLY THAT IS THE FORMS GET SMALLER AND
#ORRECT )LLUSION
LIGHTER IN A CONSISTENT MANNER WE SHOULD BELIEVE THAT
ALL THREE DISKS ARE THE SAME SIZE AND VALUE 7E SIMPLY
SEE THEM UNDER CHANGING CONDITIONS

"
#ONFUSED )LLUSION

5SING THE SAME PRINCIPLE OF CONSISTENCY COMPARE &IG!
WITH " 7HICH IS THE MORE CONVINCING ILLUSION OF FOUR
COLORS IN LIGHT AND SHADE 7HY DOES ONE WORK BUT NOT
THE OTHER
4HE TERM #OLOR #ONSTANCY IS USED TO DESCRIBE HOW WE
RECOGNIZE A GIVEN COLOR AS UNCHANGED ALTHOUGH WE
MIGHT SEE IT UNDER DIFFERENT CONDITIONS )F ASKED TO
COUNT THE NUMBERS OF COLORS IN &IG ! NON ARTISTS
WOULD SAY FIVE WHEN IN FACT THERE ARE ELEVEN
#OUNT ALL THE COLORS AND THEIR SHADES PLUS THE WHITE
BACKGROUND WITH ITS GRAY SHADE

!

"

#

#OLOR CONSTANCY CAN ALSO BE SEEN IN ILLUSIONS
WHICH DEAL WITH TRANSPARENT VEILS AND FILMS
#OMPARING THE WHITE VEILS IN &IGS !  "
WE CAN SENSE THAT " HAS A MORE OPAQUE VEIL
/UR VISUAL CLUE IS THAT THE CONTRAST BETWEEN
THE COLORED PANELS AND THE VEIL ARE GREATER IN "
#ONTRASTS IN BOTH ILLUSTRATIONS REMAIN CONSISTENT

!

"

)F YOU CHOSE &IG ! AS CORRECT YOU ARE CORRECT
4HE REASON IT WORKS IS BECAUSE THE CAST SHADOW
CHANGES ALL COLORS AND VALUES EQUALLY 4HAT IS
THE CONTRAST BETWEEN ORANGE AND SHADED ORANGE
EQUALS THE CONTRAST BETWEEN ALL THE OTHER COLORS
IN LIGHT AND SHADE "Y CONTRAST &IG" IS INCON
SISTENT THROUGHOUT 4HE CAST SHADOW FAILS TO
LINE UP COMMON EDGES  HAS MODIFIED THE COLOR
OF THE TURQUOISE GROUND AS WELL AS ITS VALUE

$
%
&
# $ AND % ILLUSTRATE THE EFFECT COLORED FILMS HAVE
ON COLORS 3EE HOW THEY MODIFY THE COLORS THEY
COVER IN BOTH HUE AND VALUE 5NLIKE THE VEIL WHICH
LIGHTENS THE FILM DEEPENS THE VALUE AND CHANGES THE
HUE OF ANY COLOR IT COVERS & IS AN EXAMPLE OF A FALSE
FILM !LTHOUGH IT APPEARS TO BE TRANSPARENT IT
LIGHTENS MOST COLORS IT COVERS
¥ 2ICHARD , .ELSON

TRANSPOSING #/,/2
#/,/2
Pick the one gray/color swatch below which
matches the value as this color.

A

B

C

D

The trained eye can discriminate among some
240,000 different colors. This includes all the
tints, tones and shades of a given hue. In addition to its hue, each color has a value. Determining the value of a color is not a simple task.
If, in the above pretest you picked "B", your
value discrimination seems on target. If you
chose any of the other swatches, we have our
work cut out for us.
Exercise: Pick two colors out of the color
pack which are the same value. This has nothing to do with chroma (intensity). Compare
your choices with other students until you're
convinced you have matching values.

Music  has  a  scale  which  ranges  from  the  lowest  to  
highest  audible  sound.    A  musician  can  play  a  series
of  notes  which  differ  in  range,  such  as  the  familiar
NBC,  three  notes.    The  intervals  between  these  notes  
allow  us  to  identify  the  melody.    We  can  also  identify  
this  melody  when  it's  played  in  another  key.      The  
notes  change,  but  the  intervals  between  them  remain
the  same.    Musicians  call  this  transposing.
Similarly,  a  colorist  can  change  the  hue  of  a  color
without  changing  its  value.    In  the  example  below,
the  center  squares  in  cool  colors  can  be  transposed
into  the  warm  outer  squares  without  changing  their
respective  values.    In  other  words,  the  high  value
hues  remain  the  same  high  value  although  their  
hues  have  changed.    Similarly  mid-range  and  low
values  remain  the  same  value  as  their  colors  change.
Assignment:    Using  the  format  below,  create    a
composition  consisting  of  4  warm  hues  of  varying
values  and  4  cool  hues  of  equal  value.    Arrange  the
colors  so  that  the  warm  and  cool  hues  of  equal  value
are  together  as  shown.

Critique: The class will first screen the pairs
which are least alike in value, followed by
close, but still different valued hues. All final
judgment will be pronounced by the teacher,
whose judgment, at this moment, becomes
suspect.
Exploitation: Identify any discrepancy and try
again...and again....and....
HELPFUL  HINT:    When  all  else  
fails,  you  might  try  the  Albers'
trick  of  placing  a  corner  of  one
color  over  the  other.    After  staring
at  these  overlapping  colors  for
20  seconds  in  bright  light,  pull  
the  top  color  off  and  keep  your
eye  on  the  spot  where  the  two
colors  overlapped.      If  the  after
image  is  lighter  than  the  back-
ground,  its  most  likely  that  the
overlapping  color  is  darker  in
value  and  visa-versa.

After Image
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VANISHING  BOUNDARIES
VANISHING  BOUNDARIES
VANISHING  BOUNDARIES
VANISHING  BOUNDARIES

6

6

6
66

6

6

6

)N THE ABOVE ILLUSTRATION WE SEE A COUPLE OF
WAYS TO CREATE NEW FORMS FROM TWO
GEOMETRIC FORMS !LL OF THE PIECES CUT
FROM EACH FORM HAVE BEEN REASSEMBLED
TO CREATE NEW SHAPES 7HAT WAS DONE
WITH THE CIRCLE (OW DOES THAT APPROACH
DIFFER FROM THAT OF THE BLACK SQUARE
)N WHAT WAY IS THE WHITE GROUND INCORPOR
ATED

)N WHAT WAY WERE GEOMETRIC FORMS INCORPORATED IN
EACH OF THESE TWO EXAMPLES

7HICH OF THE FOLLOWING PRINCIPLES OF VISUAL
PHENOMENA WERE USED IN THESE EXAMPLES

$ETAIL FROM FABRIC PIECE
CREATED BY *OY 3AVILLE

 ,IGHT
A 3OURCE
B 3HADES AND CAST SHADOWS
C !MBIENT
D #OLORED

6ISUALLY INVENTORY THIS
DETAIL TO IDENTIFY

 $ISTORTION &OLD STRETCH DISSECT ETC
 6EILS
 &ILMS

A #OLOR PALETTE PLAN
B 6ALUE RANGE
C #OMPOSITIONAL PLAN
D )NTERACTION OF FORM
AND COLOR

 6OLUME #OLOR
 4EMPERATURE
 #OMPLEMENTS
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A free color study which challenges our ability
to integrate shapes so that they become "OF"
rather than simply "ON" the composition.

© 2ICHARD , .ELSON

n
Of or O
)N OUR NATURAL ENVIRONMENT FORMS OF
MANY HUES AND VALUES EITHER CONTRAST
OR BLEND WITH THEIR SURROUNDINGS 7HEN
COMPOSING A MAN MADE ENVIRONMENT
WE MAY CHOOSE TO CREATE INTEGRATION
AND HARMONY OR CONFLICT AND DISSON
ANCE )N THE EXAMPLE HERE OF THE LEAF
WE CAN MAKE IT APPEAR TO BE /&
INTEGRATE OR /. DISSONANCE 
)N THE ILLUSTRATION ABOVE HOW HAS THE LEAF BEEN MADE TO SEEM /&
RATHER THAN SIMPLY ON ITS ENVIRONMENT (OW HAS THIS INTEGRATION BEEN
ACCOMPLISHED )S THERE EVIDENCE OF LUMINOSITY HERE

)N THE EXAMPLES ABOVE WE SEE A SAMPLING OF HOW A LEAF APPEARS IN DIFFERENT COLORED ENVIRONMENTS (OW DO
YOU SEE THE VARYING DEGREES OF INTEGRATION OR IN WHICH BACKGROUND DO YOU FEEL THE LEAF IS AT HOME 7HICH
BACKGROUND MAKES THE LEAF APPEAR TO BE /. RATHER THAN /& (OW WOULD YOU EXPLAIN YOUR DECISIONS
3OME THOUGHTS 4HE ILLUSTRATION AT THE TOP USES SEVERAL INTEGRATION DEVICES )T RECOGNIZES THAT THE LEAF IS BASICALLY
COMPOSED OF COMPLEMENTARY HUES OF ORANGE AND BLUE "Y UTILIZING BOTH COLORS IN THE BACKGROUND THE LEAF APPEARS
TO GLOW OR BECOME SOMEWHAT TRANSLUCENT )TgS MIRRORED IMAGE INTEGRATE THE UPPER AND LOWER PORTIONS OF THE COMPOSITION
)N THE LOWER EXAMPLES THE LEAF IS LEAST /& ITS ENVIRONMENT WHERE THERE COLOR AND VALUE CONTRASTS ARE STRONGEST "ECAUSE
OF THE LEAFgS TONED COLOR IT WILL INTEGRATE WITH MOST ANY ENVIRONMENT FOR IT CONTAINS SOME QUANTITIES OF ALL THREE PRIMARIES
¥  2ICHARD , .ELSON

Recreate A Masterpiece
Assignment: 1. Find a reproduction of a favorite masterpiece in which color plays a vital role.
The colors do not have to be bright and intense, but the reproduction should be good.
2. Copy the reproduction to a manageable size.
3. Trace the essential compositional forms.
4. Cut and tear matching colors from magazines to build a palette of the essential
colors of the original painting.
5. Glue the tracing to mat board (acid free) next to original as done here.
6. Tear or cut colored paper to approximate shape of color of the original.
7. Glue colors to tracing paper.
Criteria:

1. Disregard small details and minute variations of hue and value.
2. Be accurate in color and value matching.
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7. Draw a simple format which could be used to
create an illusion of transparency.

Albers II: A Recollection
1. Identify as many Albers assignments as you can remember.

8. Draw a simple format in which the illusion of a
spotlight might be recreated.

2. What do these lessons have in common?_______________

3. Identify how a particular exercise might be applied.

9. Draw a simple format which might be used to
illustrate a color change.

4. Name two ways to create color luminousity

10. What colors would you choose in order to
create the maximum color change?
11. What values would you choose in order to
create a maximum value change?

5. Define the following:
a. Local color

12. If you wished to make a rusty red appear as a
brighter red, upon what color would you place it?

b. Full Chroma
c. Tone

13. Should you wish to change this same rusty
red to a more neutral hue, what hue would you
select to surround it?

d. Tint

14. If a yellow ball is illuminated by a red light,
what color is the cast shadow?

e. Complementary color

15. If a small red circle is painted on a white sheet
of paper, why does it fail to create a spotlight
illusion?

f. Hue

6. Name the 3 Primary Colors (not by any product name).
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16. What have these lessons to do with aesthetics?
________________________________________
________________________________________
________________________________________
________________________________________
________________________________________
________________________________________
________________________________________

#OLOR !RRAY $EMONSTRATING
6OLUME #OLOR AND (ALATION

