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Summary

Pattern Recognition - overview and relations
Computer vision — applications and topics

General PR/CV system architecture

Classification problems - statistical learning approach

Learning Gaussian Models — Maximum Likelihood
estimation (MLE)

Parametric X Non-parametric models

Gaussian Mixture Models - Incomplete Information
lterative methods for MLE - the EM

Dimensionality Reduction - PCA and FLDA



Pattern Recognition - overview and relations

Intelligence

P.R.: Automatic identifi
(e.g. A face, a voice, a

C.V.: Automatic interpretation and reaction to images

(e.g. Photo, movie, satellite image, MRI, X-Ray, etc)




Leather Classification
www.gpec.ucdb.br/dtcouro




Animal Behaviour Identification
www.gpec.ucdb.br/topolino
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Visual Sign HMI
www.gpec.ucdb.br/sigus
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Computer Vision — Some Topics

* Colored images, color spaces and histograms
* Image enhancement (preprocessing)

* Segmentation

* Texture features

* Shape features

* Feature Vectors and Vector Spaces




Colored Images and Color Spaces
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Colored Images and Color Spaces
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Segmentation  Help
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3

Cray Value
Gray Yalue

Distance (pixels)

Distance (pixels)




Segmentation
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Shape Features
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Feature Vectors and Vector Spaces
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Pattern Recognition System Architecture

(Applied to VC problems)
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Statistical Learning

w, : Ticks  w,: Wrinkles w, : Bot fly w, : Horiz. @, : Vert.
3-Class Classification Problem 2-Class Classification Problem
P(wlx)=P(x|w).P(w)/P(x)
w : Class j
x : Feature vector B ayes

P(w | x) : A posteriori prob. of @

arg
P(x | @) : Likelihood of @

P (w) : A priori prob. of @
P (x) : Prob. of x (evidence)
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Parametric X Non-Parametric Models
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Gaussian Mixture Models
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lterative Methods for MLE
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E.M. - Expectation-Maximization



Dimensionality Reduction - PCA
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v 1s an eigenvector
related to the largest
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