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A Pattern-Classification System
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Optimal Classification Mechanism
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First Classifier Example: Man or Woman?

150 160 170 180 190 200
50

60

70

80

90

100

x
1
= Height / cm

x 2
=

 W
e
ig

h
t 
/ 
kg

Arne Leijon Pattern Recognition 1: Introduction



Classification
Summary

Intro
Example
Probability Density

Two Gaussian Feature Probability Density Functions
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Contours of Equal Probability Density
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Decision Boundary and Decision Regions
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Gaussian Probability Density (2-dim)
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Gaussian Probability Density (2-dim)
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Gaussian Probability Density (2-dim)
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Gaussian Probability Density (K -dim)
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General Probability Density: Gaussian Mixture (1-dim)
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General Probability Density: Gaussian Mixture (2-dim)
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General Probability Density: Gaussian Mixture (K -dim)
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Summary: Important Concepts

Feature Vector: vector x containing all input data to the classifier

Observation Space: set of all possible feature-vector values

Decision Function: d(x) maps feature vector x into discrete
decision output, coded as integer

Decision Region: set of feature-vector values giving same decision:
⌦
i

= {x : d(x) = i}
Discriminant Function: g

i

(x) maps any feature vector x into real
number, used for classification

General Optimal Classifier: d(x) = argmax
k

g

k

(x)

Two-category Classifier: can be implemented using a single
Discriminant Function: d(x) = sgn g(x)

Gaussian Mixture Model: can approximate any distribution
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