
Resolution: Spatial and Temporal

Resolution

Can two adjacent things be resolved?

Diffraction effects if lens aperture or pixel size < λ wavelength of light•

λ >d

Resolution = minimum distance between two 
objects for them to be recognized as separate.
Applies to objects (spatial resolution)
and events (temporal  or time resolution)

Bad focus•
Rastering, pixelation•
Diffraction effects•
Low contrast•
Compression artifact (in jpegs)•
Motion blur•

Spatial resolution can be DEGRADED by

Bad focus: is circle of confusion > pixel?•

sensor

pixel

λ < d
tweeters,
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woofers   from interference effects
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λ >d

Example : http://www.luminous-landscape.com/tutorials/understanding-series/u-
diffraction.shtml. Moral of the story: high f number has better depth of field, but sharpness 
can be defeated by diffraction effects.

Current sensor sizes range 35 - 3 mm. For 3k px wide, 1 pixel = 10 -1 µm. 
Red λ = 0.7 µm. Pretty close!

λ < d
tweeters,
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effect

woofers   from interference effects

Exposure Summary

Proper exposure = middle value 
on an average pixel

Underexposed = Less 
light, less sensitive 
EV = -1

Overexposed = More light, more 
sensitive EV = +1

Shutter speed Aperture ISO

30 = 1/30 sec
60
120
240
480

100
200
400
800
1600

4
5.6
8
11
16

3 ways to control 
exposure

low sensitivity

high sensitivity,
but noisy
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