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Spectral Power Distribution (SPD)







The human retina

Photomicrographs at increasing distances from the
fovea.  The large cells are cones; the small ones are
rods.

nasal temporal

Photoreceptive cells

Cone on a stick.

Neuronal connections

Even though the retina is very densely covered with
photoreceptors, we have much more acuity in the
fovea than in the periphery.

In the periphery, the outputs of the photoreceptors
are averaged together before being sent to the brain,
decreasing the spatial resolution.  As many as 1000
rods may converge to a single neuron.
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to brain

rods cones
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light

With one eye shut, at the right distance, all of these
letters should appear equally legible.

Blind spot demonstration.

Demonstrations of visual acuity

Foveal

Peripheral
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Single cone response
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Tristimulus colour theory



Surface reflectance







Meaghan Sims (achromatopsia)



Concetta Antico (tetrachromacy)

Concetta Antico is the only tetrachromat 
artist, meaning that she has a fourth color 
receptor, allowing her to see 100 million 
colors, compared to 1 million in the average 
human. This gift brings a whole new 
dimension to Concetta’s landscape paintings, 
as well as her seascapes and night skies.



• Dogs: 1 
• Marine mammals: 1 
• Primates: 

• Old world: 3 
• New world: males 2, females 2 or 3 

• Bees: 3 (but ultraviolet instead of red) 
• Fish and birds: 4–5 
• Butterflies: 6 
• Mantis Shrimp: 12–16!!

Colour perception
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Colour perception













Colour spaces for computer graphics

RGB



Colour spaces for 
computer graphics

CMY



Colour spaces for 
computer graphics

CMYK





Colour spaces for computer graphics

HSL HSV

(cylindrical coordinates!)





Colour spaces for computer graphics

CIE XYZ
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