COS 429: Computer Vision

Instructor
— Fei-Fei Li
— feifeili@cs.princeton.edu
— Office: 211 CS Building
— Office phone: 8-8130 2
— Office hour: Thurs 4:30-5:30pl

TA
— Min Sun
— msun@cs.princeton.edu
— Office: 215 CS Building
— Office phone: 8-1749
— Office hour: Mon 10am-noon

Class Time & Location
— Tues & Thur 3:00-4:30pm
— Room: 402 CS Building

Website

Signup on the mailing list:
https://lists.cs.princeton.edu/mailman/listinfo/cos429



https://lists.cs.princeton.edu/mailman/listinfo/cos429

Today’s agenda

e \What Is computer vision?

o Administrative
— Syllabus
— Project
— Grading policy



Quiz?




What about this?




What i1s (computer) vision?

Image (or video) Se_nsir_yg device Interpreting device Interpretations

=

garden, spring,
bridge, water,
trees, flower,
green, etc.



http://images.google.com/imgres?imgurl=http://www.ini.unizh.ch/~tobi/eye.gif&imgrefurl=http://www.ini.unizh.ch/public-cgi-bin/announce_proj.cgi%3Fpage%3Ddetails%26key%3D38&h=300&w=400&sz=32&tbnid=zsLCNmwY-qMJ:&tbnh=90&tbnw=120&hl=en&start=22&prev=/images%3Fq%3Deye%2Bgif%26start%3D20%26svnum%3D10%26hl%3Den%26lr%3D%26rls%3DGGLG,GGLG:2005-34,GGLG:en%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.computergate.com/products/images/tb181/MDCLQP4.jpg&imgrefurl=http://www.computergate.com/products/category.cfm%3Fprodseq%3DF2&h=340&w=340&sz=11&tbnid=5a4dx2QsWasJ:&tbnh=115&tbnw=115&hl=en&start=1&prev=/images%3Fq%3Dweb%2Bcamera%26svnum%3D10%26hl%3Den%26lr%3D%26rls%3DGGLG,GGLG:2005-34,GGLG:en
http://images.google.com/imgres?imgurl=http://www.turboread.com/images/brain.gif&imgrefurl=http://www.turboread.com/poor_concentration.htm&h=364&w=434&sz=7&tbnid=DvCRVkU10kEJ:&tbnh=103&tbnw=123&hl=en&start=1&prev=/images%3Fq%3Dbrain%2B.gif%26svnum%3D10%26hl%3Den%26lr%3D%26rls%3DGGLG,GGLG:2005-34,GGLG:en%26sa%3DN

What Is It related to?
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e Goal of computer vision Is to write computer
programs that can interpret images



Can computers match human perception?
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 Not yet
— computer vision is still no match for human perception
— but catching up, particularly in certain areas



1981: Nobel Prize in medicine

Hubel & Wiesel



Potter, Biederman, etc. 1970s



Thorpe, et al. Nature, 1996



6] — Animal
Y — Non-animal
: — Difference
SR~ N00 200 300~/ ms
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150 ms !

Thorpe, et al. Nature, 1996



Rensink, O’regan, Simon, etc.



Rensink, O’regan, Simon, etc.






Perception




Edward H. Adelson






Low level processing
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* Low level operations

— Image enhancement, feature detection, region
segmentation



Image enhancement

image Inpainting, M. Bertalmio &t al.
b www iz upfec'~mbertalmis Testoraton. himl himp:Vwwrw . iua npf es/'~mbertalmio’ restoraton hrmi




Automatic Panorama Stitching




Automatic Panorama Stitching




Image manipulation




The ‘yellow line’ in superbowls

THE WIRTUAL FIELD

The computer-genaraled map of the fliald
appears as a blue grid on the computers used.
Itis manipulated 1o il the cameras’ views.

THE LOOK OF THE LINE
The size and appoarance of the line can

be changed. It can look like paint on artiticial
surfaces or like chalk on grass lelds.

CAMERA POSITIONS

Threa cameras are used in the process
Omne is at the 50-yard line, and the athers
are at aboul the 25-yard lines.



Mid level processing
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Mid level operations
— 3D shape reconstruction, motion estimation



3D Scanning

Scanning Michelangelo’s “The David”
» The Digital Michelangelo Project
- http://graphics.stanford.edu/projects/mich/
« 2 BILLION polygons, accuracy to .29mm



http://www.washington.edu/newsroom/news/images/David.jpg
http://graphics.stanford.edu/projects/mich/














High level processing
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High level operations
— Recognition of people, places, events
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Sample image: Subject as seen on the COOLPIX 5900 camera’s color LCD and
when using Nikon’s Face-priority AF function.
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Human motion detection




Johansson’s experiments ['70s]






Can you tell what it Is yet?




Learn to categorize motion






applications



Medical Imaging




ICS

Robot



Toys and robots




Searching the web

N wa anon celiary sehe



Finger prints



http://www.digitalpersona.com/consumer/index.html
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Security
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http://www.scottcamazine.com/photos/SecurityXrays/images/briefcase7_jpg.jpg

Document Analysis
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Digit recognition, AT&T labs
http://www.research.att.com/~yann/



http://www.research.att.com/~yann

Syllabus

e Gotofile...



Grading policy

Attendance and class participation: 10%

Homework: 40%

— We have 6 homework

— Late policy
« 3 free late days — use them in your ways
» 0 grades beyond that

— Collaboration policy

 Read the student code book, understand what is ‘collaboration’ and
what is ‘academic infraction’

Course project: 50%

— your performance in the final competition

— quality of your write-up

— final codes and paper due on Tues, Jan 13" (Dean’s Day)

A word about ‘the curve’



Course Project 1.
the Finding Mii Challenge




Course Project 2: overview

* 50% of your grade

e Form your team:
— either 2 people or 1 person

— but the quality is judged regardless of the
number of people on the team

— be nice to your partner: do you plan to drop
the course?
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