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Find these pixels in 
this image:





They aren’t there.





Computer Vision vs Natural Language Processing

“Human eye with circuit board 

reflecting in the pupil.”

Raw features are very weak in computer vision 



When you strip away the 
machinery of the human visual 
system, you have to start at the 

beginning…



What is vision?



Light



Visible light travels in straight 
lines and is not bent or diffracted 
by objects that we interact with like 
animals, buildings, furniture, etc.







So what can vision measure?

• radiance    how much light is reflected by the 
surface in a particular direction


• radiance = the radiant flux emitted by a surface, 
per unit solid angle per unit projected area

⇡

https://en.wikipedia.org/wiki/Radiant_flux
https://en.wikipedia.org/wiki/Solid_angle




So what can vision measure?
• so vision can measure the amount of light reflected back 

toward the eye by each point in the field of view as a 
function of time


• NOT size


• NOT weight


• NOT smell


• NOT temperature


• NOT chemical composition…



But from vision we can infer an awful lot 
based on innate or learned experience…













But what about computers?



Leonardo da Vinci’s 

Codex Atlanticus (1490)


Camera Obscura 



Camera Obscura

Gemma Frisius’ 1545  De Radio Astronomica and Geometrica 



bigshotcamera.com

http://bigshotcamera.com


Hubel and Wiesel’s 1962 

single cell recordings in 

the cat’s visual cortex





https://dspace.mit.edu/bitstream/handle/1721.1/6125/AIM-100.pdf?sequence=2


Vision from a 1970s

neuroscience perspective





Vision from a 1982 

computer science perspective





Vision from a 1986 

electrical eng. perspective





Computer Vision Algorithm: 
Document Scanner



DOC SCANNER
ML TEAM @ DROPBOX

Dropbox Tech Blog

https://blogs.dropbox.com/tech/2016/08/fast-and-accurate-document-detection-for-scanning/


DOCUMENT DETECTION



DOCUMENT DETECTION



STEP BY STEP
Edge Detection

Find Lines

Find Corners

Find Quadrilateral



STEP BY STEP
Edge Detection
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Find Quadrilateral
ML-Based Detector
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STEP BY STEP
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REAL-TIME DEMO
Edge Detection

Find Lines

Find Corners

Find Quadrilateral


