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Topics for Today

• Research paper is due on or BEFORE 5 June

• List of peoples scores to date

• List of people short on section attendance

• Transit of Mercury

• Last of perspective

• Color and color vision

• Next lecture :  ch 12 waves and diffraction

• Final lecture:  Review?
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Section attendance

• needs one more (5 needed in total)
– Bartley, Davies, Galvan, Hemphill, James, Minolli, Patel, Ponce,

Portugal, Prowell, Schwartz, Semana, Wildman, Woodruff

• needs two
– Cambell, Davidoff, Lebus

• Needs three
– Gonzales, Healy, Lawson, Morabito, Rucker

• Needs 4
– Lutzross, Mcvey, Myers

• Needs 5
– Gomez, Horn, Lim, Mottney
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Grades, homework and quizes

• On the table are my grade lists for each of you, ordered
by SSN

– check that I have all of your homework recorded
– Check that I have all of your quizes recorded

• If you disagree with anything, tell me immediately
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Transit of mercury across sun - multiple exposure
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Color

• Complex phenomenon

• Our visual tools are our three cone receptors
– Short wavelength
– Medium wavelength
– Long wavelength

• A variety of light sources can be viewed by us

• Nature of source and background determines our
perception

• Great variety of sources and light mechanisms
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Color

• In this section, color is largely a human phenomenon
that relates closely to how the retina and brain work

• color vs wavelength and non spectral colors

• Intensity distribution curves

• Three qualities of colored light
– Hue
– Saturation
– Brightness or Lightness

• Color tree
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• Intensity distribution
curve

– This plot or graph is
key tool for
understanding color
and for representing it

– This graph is
quantitative and thus
less ambiguous than
words
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Hue

• Hue
– The dominant color or color name
– This distinguishes one spectral color from another
– All yellows are different in hue from all blues
– Defined by the dominant wavelength

• Actually, this wavelength may be missing from intensity
distribution curve
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Saturation

• Saturation is the word that
describes the degree to which the
light source is monochromatic
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Brightness and
Lightness

• Brightness
– Amount of light from light source

• Lightness
– Fraction of light reflected from

surface
– Describes the properties of the

reflecting material, not the light
source
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Luminance and lightness

255 200 150
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Additive color mixing

• RGB (red green blue)
– R+G+B = W  white
– G + R =Y yellow
– B + G =C  cyan
– B + R =M  magenta
– follows that
– B + Y= W
– R + C = W
– G + M =W
– so these are complementary colors

• metamers are different intensity distribution curves that
look identical
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Color tree

• Color tree  represents
the three characteristics

– Saturation
– Hue
– Lightness
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• Intensity plots for
additive color
mixing
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• Additive color mixing
“rules”
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Metamers
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Complementary
colors

• Finding the
wavelengths of two
complementary colors
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• Can the sum of
3 colors (RGB)
yield any given
color?

– Almost yes
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Chromaticity diagram

• sum of three colors = 1

• Horseshoe plot

– additive mixtures of any two colors lie on a straight line
– complement of any color is found by extending a straight line

through white and to the opposite side of horseshoe
– definition of "white”
– given a color, its dominant wavelength can be found by drawing

a line from white through the color to the horseshoe.
– positive addition give everything inside triangle (650, 530, 460),

but not everything inside horseshoe.
– For strictly positive mixing, can invent imaginary colors:

tristimulus values  X, Y, Z
– resulting CIE chromaticity diagram,  x, y are called the colors

chromaticity
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filters

• Properties of filters
– Multiply transmission curves to

find net transmission
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Subtractive
colors



Color mixing
• Addition examples:

– simple addition: projection TV
– partitive mixing: regular TV
– some paintings, some textiles
– mix in time

• Subtractive mixing
– filters- complex subject in general
– dyes- substance that absorbs some part of spectrum
– multiple use of same filter or dye
– opaque objects get color from absorbed light
– multiple reflections can change color

• inside of rose
• inside of colored cup

– In general need to multiply the transmittance curves together to
find out what happens
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Sources of Illumination

• Light source can strongly influence the apparent color
of an object

– To understand what colors will be seen, need to know the intensity
distribution curve of the source and the reflecting or transmitting
object.

– Color temperature is useful idea, based on black body appearanc
– TV studios use 3200° floodlights.  Can’t dim them and maintain

colors
– Color film is designed for a given color balance
– filters on cameras can restore proper color balance when the light

source is different than the film is designed for.
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dyes
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• Hue and
reflectance
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Intensity distribution  of
light sources

• Intensity distribution of different
light sources

– Incandescent bulb
– Fluorescent tube
– High intensity discharge lamp
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• CIE diagram
showing black
body location
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• Half tone printing
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Circular halftones
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Surface reflections and
Illumination of object



2003 May 29 80B-Light 45


