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What is a camera?

What is a photograph?



Scene



Scene



Scene



Art ≠ realism



Realism is hard





Camera obscura

Latin for “dark chamber”

https://diy.smartkids123.com/beginning-of-photography-physionotrace-and-camera-obscura-history/

https://diy.smartkids123.com/beginning-of-photography-physionotrace-and-camera-obscura-history/


https://www.artsy.net/artwork/radenko-milak-drawing-a-landscape-using-a-portable-camera-obscurahttps://www.britannica.com/technology/camera-obscura-photography

https://www.artsy.net/artwork/radenko-milak-drawing-a-landscape-using-a-portable-camera-obscura
https://www.britannica.com/technology/camera-obscura-photography


Dageurrotypes

Louis Daguerre & Nicéphore Niépce







Motion blur



Paris, 1838
https://upload.wikimedia.org/wikipedia/commons/thumb/5/57/Boulevard_du_Temple_by_Daguerre_%28unmirrored%29.jpg/2560px-Boulevard_du_Temple_by_Daguerre_%28unmirrored%29.jpg
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Instant cameras



1975, Kodak’s first digital camera

$13,000
0.01MP



Today

$2000
46MP



Sensor size:            ~1400 mm^2 ~30 mm^2



Chapter	1

Merging	bursts





Smaller openingLarger opening



Larger opening Smaller opening







[Wronski et al]
https://arxiv.org/pdf/1905.03277.pdf
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Burst photography



Burst photography

Long exposure
time

Shutter open

Shutter closed

Burst exposure
time

Shutter open

Shutter closed





Burst photography

Burst exposure
time

Shutter open

Shutter closed
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Align Merge



Merge



[Debevec et al]

[Richard Szeliski]
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Merge



Align Merge





Align Merge



[Debevec et al]



https://viewer.openhdr.org/ 

Demo

https://viewer.openhdr.org/


[Richard Szeliski]
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Chapter	1.5

Flash



http://hhoppe.com/proj/flash/http://hhoppe.com/proj/flash/
[Hoppe et al]

http://hhoppe.com/proj/flash/
http://hhoppe.com/proj/flash/


https://theblog.okcupid.com/dont-be-ugly-by-accident-b378f261dea4

“The hard light of a flash often ages the appearance of its 
subject by accentuating wrinkles and blemishes […] For 
example, a 28 year-old who used a flash looks similar to a 35 
year-old who didn’t.”

https://theblog.okcupid.com/dont-be-ugly-by-accident-b378f261dea4


http://hhoppe.com/proj/flash/
[Hoppe et al]

http://hhoppe.com/proj/flash/
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[Hoppe et al]
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Align Merge

http://hhoppe.com/proj/flash/
[Hoppe et al]

http://hhoppe.com/proj/flash/


Merge



Bilateral filter

http://hhoppe.com/proj/flash/
[Hoppe et al]

http://hhoppe.com/proj/flash/


http://hhoppe.com/proj/flash/
[Hoppe et al]

http://hhoppe.com/proj/flash/


[“Digital Photography with Flash and No-Flash Image Pairs”,  Petschnigg, Agrawala, Hoppe, Szeliski, Cohen, and Toyama]

No flash

Flash



http://hhoppe.com/proj/flash/
[Hoppe et al]

http://hhoppe.com/proj/flash/
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Chapter	2

Depth	of	field



Shallow Deep





https://theblog.okcupid.com/dont-be-ugly-by-accident-b378f261dea4

https://theblog.okcupid.com/dont-be-ugly-by-accident-b378f261dea4




Depth

https://ai.googleblog.com/2017/10/portrait-mode-on-pixel-2-and-pixel-2-xl.html
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[Hedman et al]



[Hedman et al]



[Hedman et al]





Optical stabilization 

Auto-focus 

Gravity 

Temperature 

Rolling shutter 

Edge-aware filters

[Hedman et al]
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Small motion clip [Ha2016]

[Hedman et al]



Single view depth [Godard2017]

[Hedman et al]
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Image
Focal plane



http://www.bobatkins.com/photography/technical/bokeh.html

http://www.bobatkins.com/photography/technical/bokeh.html


Bokeh
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Single view depth [Godard2017]

[Hedman et al]



Semantic object segmentation

https://ai.googleblog.com/2017/10/portrait-mode-on-pixel-2-and-pixel-2-xl.html
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Chapter	3

The	future	of	photography



https://www.youtube.com/watch?v=I_8ZH1Ggjk0

What can’t cameras do?

https://www.youtube.com/watch?v=I_8ZH1Ggjk0


[Wronski et al]
https://sites.google.com/view/handheld-super-res/

https://sites.google.com/view/handheld-super-res/




Lytro + light field cameras









[Hedman et al]
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https://technabob.com/blog/wp-content/uploads/2010/02/cosmetic-mirror-by-shiseido.jpg



[Shih et al]
https://people.csail.mit.edu/yichangshih/wide_angle_portrait/sig19_shih_slide_export.pdf
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http://papers.neurips.cc/paper/8935-first-order-motion-model-for-image-animation.pdf
https://www.youtube.com/watch?v=VQgYPv8tb6A
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What makes a good photograph?









Detecting deep fakes

[Adobe]



Detecting deep fakes

[Adobe]
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Black hole photography

https://www.youtube.com/watch?v=hMsNd1W_lmE

https://www.youtube.com/watch?v=hMsNd1W_lmE


https://www.youtube.com/watch?v=Vxq9yj2pVWk

Let’s enhance

https://www.youtube.com/watch?v=Vxq9yj2pVWk

