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Background and Motivation

Presenter
Presentation Notes
Traditional cameras take 2D pictures similar to those painted by an artist on a canvas.

There are limitations to what can be done if we just sample the light focused on a 2D sensor.
What limitations?  



What Is Wrong with This Image?
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Is it accurate? Are you sure?




What Is Wrong?  It’s Just a Picture!
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It’s the same thing that’s wrong with every traditional photograph: It’s just a picture, not reality.

Can we make a photograph that is visually indistinguishable from reality?



What is Wrong with Pictures?

   Lippmann 1908:

The current most perfect 
photographic print only shows one 
aspect of  reality; it reduces to a 
single image fixed on a plane, 
similar to a drawing or a hand-
drawn painting. The direct view of  
reality offers, as we know, infinitely 
more variety. We see objects in 
space, in their true size, and with 
depth, not in a plane.
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Quotation from Lippmann’s 1908 paper:

http://www.tgeorgiev.net/Lippmann/Lippmann2.pdf




What is Wrong with Pictures?

Can we request that Photography 
renders the full variety offered by 
the direct observation of  objects? Is 
it possible to create a photographic 
print in such a manner that it 
represents the exterior world 
framed, in appearance, between the 
boundaries of  the print, as if  those 
boundaries were that of  a window 
opened on reality.
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Yes, if we capture the entire 4D radiance of a scene and leverage that data to create a virtual “window opened on reality.”  Lippmann first proposed technology (which he called “integral photograph” or “reversible print”) to do this -- back in 1908.  

Quotation from Lippmann’s 1908 paper:
http://www.tgeorgiev.net/Lippmann/Lippmann2.pdf




Different views
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A photograph represents only one of many possible renderings of a scene.  




Different views
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Camera viewpoint is computationally moved slightly down.



Different views
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Camera viewpoint is moved further down.



Different views
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Here, the focus is moved to the background.



Different views
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Here, the focus moved to the flowers near the observer.



Different views
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Now the focus is condensed to an even more narrow “slice” in the foreground...



Different views
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... to a thin band immediately in front of the observer ...



Different views
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... and finally converging on a single flowerstalk.



All-In-Focus



Foreground



Change Viewpoint



Change Focus



Change Focus



Integral or Light Field Photography

Capture and display truly 3D pictures 
that look like windows to other worlds.
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