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Outline
• Logistics, requirements
• Goal of computer vision 
• Origins of computer vision
• Topics covered in class
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Goal: Image understanding

Image generation



Humans are quite good at image understanding

Source: “80 million tiny images” by Torralba et al.



Humans are quite good at image understanding
(most of the time)



Humans are quite good at image understanding
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Image source

https://twitter.com/nxthompson/status/1357147968328118272/photo/1


Humans are quite good at image understanding
(most of the time)

Figure from Marr (1982), attributed to R. C. James



Humans are quite good at image understanding
(most of the time)

What color is this dress?

https://www.wired.com/2015/02/science-one-agrees-color-dress/


Remember: Images are fundamentally ambiguous!
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Origins of computer vision

Roberts, 1963Hough, 1959 Rosenfeld, 1969 Duda & Hart, 1972

https://dspace.mit.edu/handle/1721.1/11589
https://inspirehep.net/literature/919922


Origins of computer vision

David Marr (1945-1980)

https://en.wikipedia.org/wiki/David_Marr_(neuroscientist)


Goal of this class: To get to know the pixels

Source: A. Efros

https://cs280-berkeley.github.io/


Outline
• Logistics, requirements
• Goal of computer vision and why it is hard
• Origins of computer vision
• Topics covered in class



Topics covered in class
I. Image processing and early vision
II. Fitting and alignment
III. Image formation
IV. 3D vision



I. Image processing and early vision

Linear filtering
Edge detection

* =

Feature extraction Optical flow

Sampling, interpolation, Fourier analysis



II. Fitting and alignment

Fitting: Least squares, voting methods Alignment, image stitching



III. Image formation

Light and shading Color

Camera opticsPerspective projection



IV. 3D vision

Two-view geometry, structure from motion

Light fields and dense 3D reconstructionStereo

Camera calibration



Deep learning stuff

Intro to classification 
and neural networks

Object detection and segmentation

Deep learning architectures for images

Image generation


