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Choice of features 
● How many features should be used?
● What makes a good feature?

 
● Pixels

● Histograms

● Haar-like features:  local, oriented intensity differences



  

Haar wavelets

http://www.tilman.de/uni/ws05/scivis/2d-transformation.html



  

Haar-like features

→ 160.000 features per 24x24 px window

→ Features encode knowledge

→ Sensitive to edges, bars, simple structure



  

Integral Image
→ Very fast

Number of array references:  6  8 9



  

AdaBoost
→ narrowing down number of features to only a few useful ones

● Weak classifier: perform at least better than random:

● Combining weak classifiers in a weighted sum to form a strong classifier: 



  

AdaBoost



  

The cascade
→ Focus of attention

● AdaBoost

→ minimize false negative

● Parameters: 

- # stages

- # features per stage

- Threshold of each stage

Training the cascade

Select:

- Max. false positive / stage

- Min. true positive / stage

- Target overall false positive

See how the cascade looks like:
http://www.makematics.com/research/viola-jones/



  

Training the Cascade



  

The final detector
● 6000 features
● 38 stages 
● Input parameters:

– Cascade containing features

– Starting scale

– Starting delta

– Scale increment

● 15 frames/s



  

OpenCV

● Free for academic & commercial use

● Link installation instruction: http://docs.opencv.org/master/d9/df8/tutorial_root.html

● C++, C, Python and Java interfaces

● Supports Windows, Linux, Mac OS, iOS and Android

Stuff you can do with it:

https://www.youtube.com/watch?v=oJAl9Yd3kNo

https://www.youtube.com/watch?v=8h9vU1pnNZA

http://docs.opencv.org/master/d9/df8/tutorial_root.html
https://www.youtube.com/watch?v=oJAl9Yd3kNo
https://www.youtube.com/watch?v=8h9vU1pnNZA


  

Do it yourself!



  

Do it yourself!

http://imgur.com/gallery/QWQiBYU
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