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Phillip Otto Runge (1777-1810)



Review: Radiometry

Slide by L. Fei-Fei



Review: Shape from shading
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Forsyth & Ponce, Sec. 5.4



Today: Color

A The nature of color

A Color processing in the human visual system
A Color spaces

A Adaptation and constancy

A White balance

A Uses of color in computer vision



What Is color?

A Color is a psychological property of our visual
experiences when we look at objects and lights,
not a physical property of those objects or lights
(S. Palmer, Vision Science: Photons to
Phenomenology)

A Color is the result of interaction between physical
light in the environment and our visual system

Wassily Kandinsky (1866-1944), Murnau Street with Women, 1908



Electromagnetic spectrum
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Why do we see light at these wavelengths?
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The Physics of Light

Any source of light can be completely described
physically by its spectrum: the amount of energy emitte
(per time unit) at each wavelength 400700 nm.
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© Stephen E. Palmer, 2002



The Physics of Light

Some examples of the spectra of light sources
A. Ruby Laser B. Gallium Phosphide Crystal
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C. Tungsten Lightbulb D. Normal Daylight
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The Physics of Light

Some examples of theeflectancespectra ofsurfaces
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Interaction of light and surfaces

A Observed color is the result
of interaction of light source
spectrum with surface
reflectance

A Spectral radiometry

A All definitions and units are now
Aper unit waveler

AAlI'l terms are no\v
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The Eye
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The human eye Is a camera!

A Iris - colored annulus with radial muscles

A Pupil - the hole (aperture) whose size is controlled by the iris
A Lens - changes shape by using ciliary muscles (to focus on objects
at different distances)

AWhat 6s the #fAfil mo?

I photoreceptor cells (rods and cones) in the retina _ _
Slide by Steve Seitz



Density of rods and cones

pigment
molecules

Rods and cones are non-uniformly distributed on the retina

A Rods responsible for intensity, cones responsible for color

A Fovea - Small region (1 or 2°) at the center of the visual field containing the
highest density of cones (and no rods).

A Less visual acuity in the peripheryd many rods wired to the same neuron
Slide by Steve Seitz



