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• review light fields and wave optics

• observable light field and 
the Wigner distribution

• applications
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Recap

•  

• to determine both position and 
spatial frequency, need to look at a window
of finite (nonzero) width

ray optics position direction

wave optics position spatial frequency
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2D Wigner Distribution

• input: one-dimensional function of position

• output: two-dimensional function of 
position and frequency

• (some) information about spectrum at each 
position
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observable light field and Wigner equivalent!



Observable Light Field

• observable light field is a 
blurred Wigner distribution with a
modified coordinate system

• blur trades off resolution in 
position with direction

• Wigner distribution and observable light 
field equivalent at zero wavelength limit
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same aberrant blur regardless of depth of focus
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small change
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Application - Wavefront Coding

Wigner distribution
for cubic phase plate system



Conclusions

• light field’s position and direction = 
wave optics’s position and frequency

• observable light field = 
blurred Wigner distribution
(equal at zero wavelength limit)

• analysis using light fields and 
Wigner distribution interchangeable



Future Work

• analyze various light field capture and 
generation systems using wave optics

• rendering wave optics phenomena

• adapt more ideas from 
optics community
and vice versa!
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