Quantization: how many bits per pixel?
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http://www.stanford.edu/class/ee368/Handouts/Lectures/Examples/2-Point-Operations/

How many gray levels are required?

= Contouring is most visible for a ramp

32 levels

64 levels

128 levels

256 levels

= Digital images typically are quantized to 256 gray levels.
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Brightness discrimination experiment

Visibility threshold

Al/l ~1...2%

Weber fraction”
‘Weber's Law*

125 Note: | is luminance, measured in cd/m?

Can you see the circle?

Human brightness perception is uniform
in the log(l) domain (,Fechner's Law")
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http://en.wikipedia.org/wiki/Image:Ernst_Heinrich_Weber.jpg

Contrast ratio without contouring

= Luminance ratio between two successive guantization levels at visibility threshold

Ilm_iax — (1 + KWeber )N -

min

= For K, =001--002 N=25 1 /1 =13-156

max °~ 1min

= Typical display contrast ratio
e Modern flat panel display in dark room 1000:1
e Cathode ray tube 100:1
e Print on paper 10:1
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