CS6640 Computational Photography

2. Intro to computational photography

© 2012 Steve Marschner



Computational photography

- Fundamental shift in photography is complete
silicon sensors + digital recording

- Today: (mostly) do what we did with film, but digitally

store and transmit images
share photos as stacks of images
iImage processing that replicates darkroom techniques

- Tomorrow: what is possible with lots of computation?

images need not be usable straight from sensor
cameras need not be like flm cameras

sharing need not be via lists of images

new, iImproved, different image editing tools
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Do | need a wide angle lens?
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Do | need a pan-tilt mount?
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Do | need a pan-tilt mount?

Intersil, Inc. fisheye video processor
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Do lenses have to get everyth
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Dynamic range
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Common
problem:

Sky is too
bright!

Conventional
solution:

wait for it

to get darker




ture

iC range image cap

HIgh dynam

Debevec & Malik 1997
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Dynamic range compression

Durand & orsey 2002
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http://www.cse.ucsc.edu/~manduchi/Papers/ICCV98.pdf
http://www.cse.ucsc.edu/~manduchi/Papers/ICCV98.pdf

Do we need smooth camera motion?

Liu et al. 2009
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Camera motion stabilization

/é'

)

Liu et al. 2009
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Image editing tools

sources/destinations

Pérez et al. 2003
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Organizing photo collections

Fle Edit Vieew Go BHookmarks Tools Hep
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Flickr: Creative Commeans - Mozilla Firefox

?:';\ T eto:fiwww flickr, com/creativecommaons/oy-nc-rd-2.0/ » ©Ge |IG
Home lagqe  Groups | Feopes  Irvils Log | Jmarha (] Your Acccurt | Heip | SgnOut -
Fraotce Yours - Upload - Organize - Your Conlacls” - Explore fl ickr
Creative Commons / Attribution-NonCommercial-NoDerivs License

i .
[.. m TN FITS SETFED
(Cr browse popular tags)
Heres are 1he 100 most recent cenesd prolos
Adaloce

Photo Tourism—Snavely et al. 2006
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Capturing more information

Stanford Multi-Camera Array
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Capturing more information

If- Optical Focal Plane

Virtual
Focal Plane

Main S i
Lens :

y

Microlenses t X
Photosensor .

(a)
Ren Ng thesis (2006)
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PC Magazine
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Deconvolution friendly capture

lens aperture shape

point spread function
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This course...

...Is about computational photography
starts with fundamentals of digital photography, goes from there

..will focus on image-level manipulations

arbitrary constraint to select smaller amount of material
(and to avoid colliding with vision classes)

..Will have projects tentative list:

with real cameras and real data e digital camera photofinishing pipeline

emphasis on great images * light field image processing
" J J * gradient-domain image editing

..will have homeworks * video stabilization
small and focused towards project topics

..will read and present research papers
to read about what is happening now

...will have a final project
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