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In this unit, you will learn:

® Subject-related knowledge: Color theory
Design sketch
® Academic skill: Searching for information
e Reading strategy: Dealing with unknown words (Part I)



Pre-reading

Answer the following questions to

test how much you know about some
basics of color theory.
Q1. What is a primary color?
A. Any color of the rainbow.
B. A color made from mixing two
others.
C. A color that cannot be made by
mixing any other colors.
D. A color made by mixing three
colors together.

Q2. Listthe primary colors you know.

Q3. What do you get when you mix
two primary colors together?
A. A secondary color.
B. A cool color.
C. A warm color.
D. An adjacent color.

Q4. When yellow and purple are
used together in a composition,
they are referred to as being

A.unbalanced B.complementary

C.dull D. gloomy

Share the reasons for your choice in
Q4 with your partner(s).

AR
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(Secondary)

Color theory is a set of principles used to
create harmonious color combinations.
Understanding color theory in art and
design helps our appreciation of the
different ways in which artists use this

visual element.

A primary color is a color that cannot

be made from a combination of any
other colors. A secondary color is a
color created from a combination of

two primary colors. A tertiary color is a
color made by mixing either one primary
color with one secondary color, or two

secondary colors, in a given color space.

Yellow
(Primary)

Yellow orange
(Tertiary)

3 Yellow green
> (Tertiary)

Orange Green

(Secondary)

Orange red Blue green
(Tertiary) (Tertiary)
Red Blue
(Primary) (Primary)
Red purple Blue purple
(Tertiary) Purple (Tertiary)

(Secondary)

.|

Primary colors

Secondary colors

Tertiary colors



Color theory _—

3 Printers and artists have different definitions for primary colors. The traditional
primary colors that painters have used are red, yellow, and blue. Modern
printing press primary colors are magenta, yellow, and cyan. These two primary
color systems obviously do not agree. Additive color process and subtractive

color process are the two primary methods for reproducing a range of colors.

Additive color

4+ Additive color synthesis is the creation of color by mixing colors of light.
Human vision relies on light-sensitive cells in the retina of the eye. There are
two basic kinds of sensors. They are rods and cones. Rods are cells which can
work at very low intensity, but cannot resolve sharp images or colors. Cones
are cells that can resolve sharp images and colors, but require much higher
light levels to work. The combined information from these sensors is sent to the
brain and enables us to see.

5 There are three types of cones. Red cones are sensitive to red light; green cones
are sensitive to green light; and blue cones are sensitive to blue light. The
perception of color depends on an imbalance between the stimulation level of

these three cone types.

¢ The three primaries in light are red, green, and blue, because they correspond to
the red, green, and blue cones in the eye. Example 1 shows how the light from

red, green and blue flashlights would appear if shone on a dark wall.

7 Additive color processes, such as television, work by having the capability to
generate an image composed of red, green, and blue light. Since the intensity
information for each of the three colors is preserved, the image color is

preserved as well. The spectral distribution of the image will probably be

Unit 1 Introduction to modeling 3
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Example 1: additive principle of color combining Derivation of additive secondaries from additive primary
(light) colors

wrong, but if the degree of intensity for each of the primary colors is correct,

the image will appear to be the right color.

Red + Green = Yellow

Red + Blue = Magenta

Green + Blue = Cyan

When all of the colors of the spectrum are combined, they add up to white
light.

Subtractive color

This type of color is what is used in the art and design world. When learning
basic color theory, art students typically use familiar colors like red, yellow,
and blue.

Subtractive color processes work by blocking out parts of the spectrum. The
idea of subtractive color is to reduce the amount of undesired color reaching
the eye. If, for example, you want a yellow image, you would need to have a
dye that would let red and green reach the eye, and block out blue. The additive
secondaries become the printer’s subtractive primaries, because each of the
additive secondaries will reflect two of the additive primaries, and absorb one
of the additive primaries.

The three primaries on the artists’ color wheel are red, yellow, and blue.
Example 2 illustrates subtractive color by showing how primary colors mix on

a piece of white paper.
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Example 2: subtractive principle of color Painting primaries mixing chart
combining (pigment)

Yellow + Blue = Green
Yellow + Red = Orange
Blue + Red = Violet

When all of the colors are combined, they create black pigment.

Reflect
Yellow ' Red and Green Blue
Magenta | RedandBlue | Green
Cyan | Green and Blue | Red

Subtractive primaries / additive secondaries absorption chart

With this information, if we wanted red, we would mix magenta and yellow.
Magenta would absorb green, and yellow would absorb blue, leaving only red
to be reflected back to the eye. For black, a combination of all three would

be used, which should block out all light in theory. Printers use black as well,
since the dyes used in printing are not perfect, and some light from other parts
of the spectrum gets through.

For printers’ mixing:

Yellow + Cyan = Green
Yellow + Magenta = Red
Cyan + Magenta = Blue

Subtractive primaries mixing chart

Description of color
Hue: the name of the color itself, the dominant wavelength of light or the
choice of pigment.

Unit 1 Introduction to modeling
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Lightness (brightness): the lightness or darkness of the color, or the amount of
light reflected or transmitted.

Saturation: the level of white, black or grey, ranges from neutral to brilliant
(from pastel to full color).

Tint: base color plus white.

Tone: base color plus grey.

Shade: base color plus black.

Value: How light or dark a color is.

Aggressive — aka “warm”: the colors of yellow, orange, and red, etc. These
come toward the eye more (spatially) and are generally “louder” than passive
colors. '

Passive — aka “cool”: the colors of green, blue, and violet, etc. These recede
from the eye more (spatially) and are generally “quieter” than the aggressive
colors.

Color schemes

Achromatic: An achromatic color scheme is one that is colorless — using black,
white and gray.

Complementary: A complementary color scheme is one that uses colors
directly across from each other on the color wheel. This can be accomplished
by using two colors or hues that are opposites such as red and green or violet
and yellow. Black and white can also be used. Since you can choose from
varying colors and hues which can give a bold and dramatic effect, this color

scheme is best used for dramatic, strong, or bold statements.

An example of a complimentary color scheme

Monochromatic: A monochromatic color scheme is a one-color color scheme.
However, the color can be neutralized by adding its complement to lower the
intensity of the color. Black and white can also be used to darken and lighten
the value of the color. It is achieved by using one color or hue, utilizing that
color’s various tints, tones and shades. Using a monochromatic scheme with

multiple textures creates character and maintains unity.
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An example of a monochromatic color scheme

Analogous: An analogous color scheme is any three adjacent primary,
secondary, or tertiary colors on the color wheel. These schemes can be warm
or cool. Each can be neutralized by use of its complement, and black and white
can be used. Analogous colors “harmonize™ well and produce a definite mood

to a composition. This can create a very harmonious color scheme.

An example of an analogous color scheme

Color triad: A triadic color scheme is colors that are equally distant from each
other on the color wheel. Any three colors equidistant around the color wheel

form a triad and can be used in this color scheme (e.g. red, yellow and blue).

2000

An example of a color triad

Color tetrad: The tetradic or rectangle color scheme uses four colors arranged
into two complementary pairs.

Color diad: A diadic color scheme is one using two colors that are two colors
apart on the color wheel (e.g. red and orange).

Split complementary: A split complimentary color scheme is similar to the
complimentary one. But instead of just two colors directly opposite on the
color wheel, in the split complimentary color scheme, two of the three colors

are adjacent to one of the colors that is opposite.

Unit 1 Introduction to modeling



New words and expressions

magenta /ma'dzents/ n. FEAA
cyan /'saien/ n. HEHG
subtractive /sab'traktiv/ adj. Wik

synthesis /'sinOisis/ n.
the combination of two or more elements or
components to create something new 45 ; 455

retina /'reta/ n. PRI

sensor /'sensa(r)/ n. {5/&a%; 3%
rod /rod/ n. YT

cone /koun/ n. P

intensity /in'tensat1/ n.
the strength of light that can be measured ( %))
SR

resolve /r1'zolv/ v.
to make clearly visible 73

perception /pa'sepfon/ n.

the ability to see, hear or understand JE&HIRE 11;
INIRBE S

spectral /'spektral/ adj. i) ; YeikHy
derivation / der1'veifon/ n.

the origin of something #J; Hik

spectrum /'spektrom/ n. Y

pigment /'‘pigmant/ n. ok}

dye /dar/ n.
substance used for dyeing 44k}

absorb /ab'so:b/ vi.
to take in Wiir; Witk

absorption /ab'soipfon/ n.
the process of a liquid, gas or other substance being
taken in Wi

hue /hjui/ n.
color Eifs,

8 AR

wavelength /'wervlepk6/ n. 1<
saturation / szt [a're1fon/ n. faiFIE
neutral /'njuitrol/ adj. IEFAAH); AEHER

pastel /'paestal/ n.
a pale soft color iy ZZ A B4

tint /tint/ n. fGiR; ©F

tone /toun/ n. fai; i

aka

also known as X.4%; JFFR

spatially /'sperfali/ adv.

concerning or existing in space %% [B]
recede /r1'sizd/ vi.

appear to be more distant ARFER; ARIR

scheme /skizm/ n.
ordered system 215

achromatic /,&ekrov'maetik/ adj. FEfak)
complementary / kompli'mentart/ adj. ¥M72H)
monochromatic / monaukrou'meetik/ adj. HH)
analogous /o'na&logos/ adj.

similar to another situation or thing so that a
comparison can be made 25{Bli); AR

adjacent /o'dze1sont/ adj.

next to or near something 4FVTHY; BHER)

triad /'tratad/ n.

a group or set of three related people or things =
HEYHA S

equidistant / itkwr'distont/ adj.

at an equal distance %R 5560

tetrad /'tetraed/ n.

a group or set of four related people or things P4-~—
g |

diad /'darzd/ n. —%; —3X



primary color {5
secondary color —2kfa,; (a5
tertiary color =% ft; £
printing press EDRIHL
spectral distribution Y&i%4r- 1
base color ZEA4,

color scheme 5%

color wheel f638; G
triadic color =

tetradic color P4fg,

diadic color X5,

Reading comprehension

There are eight color schemes mentioned in Text A.
Give the names of the color schemes the following
pictures symbolize and find the phrases or sentences
which help you get the answer from Text A.

Name:

Name:

Unit 1 Introduction to modeling



Name: Name: Name:

Language focus

Match the Chinese on the left and right with the English words in the
middle and compare their meanings. Complete the following sentences
with appropriate words in the middle. Change the form if necessary.

1. B ' shade A (BEM) HERE
2. RO - value | B.E&IEN
! 3.{EX | aggressive i C. e
A= additive D. BE%A9
5. B4 composition E.[BZ
6. ZINYD quiet FEHE

1. The organization of foreground, middle ground, and background;
perspective, cropping, movement, and depth; as well as subject
placement and body posture is important in the process of

2. Combining colors creates lighter colors, so adding all three
primary colors results in a color so “light” that it's actually seen as white.

3. Those women dress in colors so as not to call attention to
themselves when they go out.



4. is a measure of how light or dark a color is, without any
consideration for its hue.

5. To human eyes, orange is a very hot color, so it gives the sensation of
heat. Nevertheless, orange is not as as red.

6. A(n) is simply any color with black added. It is deep,
powerful and mysterious. Be careful not to use too much black as it can
get a little overpowering.

Study the prefixes of numbers. Try to use the correct form of the
italicized words given below to complete the following sentences.
Change the form if necessary.

one —uni/ mono e.g. unity, monochromatic

two — di/ bi e.g. diad, bicycle

three — tri e.g. triad, triangle

four — tetra / quadr e.g. tetrad, quadrangle

five — penta e.g. pentagon

six — sex e.g. sexfoil

seven — sept e.g. septilateral

eight — octo e.g. octopus

nine —nona e.g. nonary

ten —deca e.g. decade

half — semi / hemi e.g. semi-neutral, semispherical, hemisphere

o

1. Aln) color scheme uses colors that are evenly spaced

around the color wheel. It tends to be quite vibrant, even if you use
pale or unsaturated versions of your hues.

2. InVincent van Gogh's Self-Portrait, both the figure and the background
are so overwhelmingly soaked in a pale cornflower blue that the
painting is almost a(n) study of dull, cerulean emotion.

3. Inthe art class, the teacher showed to the students how to draw a(n)

, a regular five-sided figure, and asked them to draw one
by themselves.

4. The of the brains have separate and distinct functions.

5. After years of research, Swedish designers have released the "Hovding”,
an innovative helmet design in which an airbag is housed

Unit 1 Introduction to modeling
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within a stylish collar and engineered to inflate and encompass a
cyclist's head during a collision.

6. The . color scheme uses four colors arranged into
two complementary pairs. This rich color scheme offers plenty of
possibilities for variation.

Complete the following sentences with the words given below. Some of

the words may not be used. Change the form if necessary.

subtractive composition tint saturation intensity
complementary shade additive lightness

1. If we are working on a computer, the colors we see on the screen are
created with light using the color method. When we mix
colors using paint, or through the printing process, we are using the

color method.

2. Acolor can be toned down, neutralized, or desaturated by adding a
bit of the color (opposite on the color wheel) to it. For
example, red can be made less vivid by adding a bit of green to it.

3. Value is how light or dark a color is in terms of a black and white

scale. You can lighten or a color by adding white; you can
darken or a color by adding black.
4. In the case of two-dimensional images, describes the way

that different elements are positioned within the frame, with respect to
each other and to the viewer, to create a particular impression.

5. Inthe Munsell color system, zero represents neutral grey, and
depending on the hue, the numbers 10 to 16 represent complete

6. is the brightness or dullness of a hue. One may lower the
by adding white or black.

B Translate the following paragraph into English.

AR

LREIBYK, AEIRNEE, BIEFMIEZNENENEERES. SIEMENeXE
BREETE—EN, SANMEOERES. BXNERRL. SFlE, XLLREINMN
FEERIZAREE (receptor cell ) 2IEXRAT. HXEI@K ( pigment) BT, EAE
SREE, BIEMRRKT, FMITESNERMESHeTRE. SMENeRRER
BE—IH, SINFERE. BNNREEEFI. SER.



