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Introduction



Learning 
Strategie
s
•Unsupervised Learning 

• clusters unlabelled 
training data described by 
feature vectors into 
similar groups.



Learning 
Strategie
s

•Semi-Supervised Learning 

• applies both the labelled and unlabelled training for 
designing a classification system.
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Overview

Introduction
Bayes Decision Theory
Discriminant Functions and Decision Surfaces
Bayesian Classification for Normal Distributions
Estimation of Unknown Probability Density
Functions



Statistical Classification - Problem 
Statement

Classification of an unknown pattern in the most probable of the classes!

•Set of classes: {ω1,ω2,...,ωM}

•Unknown pattern represented by its feature vector x

•Conditional probabilities: P(ωi|x), i = 1,2,...,M

•Classification result: the class with the maximum conditional probability

But how to compute the conditional probability for a particular class?



Bayes 
Decision 
Theory -

Computatio
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Probability
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Bayes 
Decision 
Theory -

Bayes 
Classificati
on Rule (1)
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Bayes 
Decision 
Theory -

Bayes 
Classificati
on Rule (2)
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Bayes 
Decision 
Theory -
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Bayes 
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Theory -
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Bayes 
Decision 
Theory -

Classificati
on Error 

Probability
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Bayes 
Decision 
Theory -

Classificatio
n Error 

Probability 
in General
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Bayes 
Decision 
Theory -

Classificatio
n Error 

Probability 
in Detail
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Bayes 
Decision 
Theory -

Minimising 
Average 
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Bayes 
Decision 
Theory -
Modified 

Bayes 
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n Rule
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Discriminant 
Functions 

and Decision 
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Bayesian 
Classificatio
n for Normal 
Distribution

s -
Discriminant 
Function f (·) 

= ln(·)
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Curves



Bayesian 
Classificatio
n for Normal 
Distribution
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Hyperplanes
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Distribution
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Estimation of 
Unknown 
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Estimation (1)
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Pattern Recognition Quiz (1)

1. Patterns Using Arithmetic Warmup 18,15,12,9, ?
a) 8
b) 7
c) 6
d) 5
2. Patterns Using Geometry Warmup ?
a) A
b) B
c) C

3 In the generalized formula for Bayes' theorem, what does the Greek letter Sigma in the denominator mean?
a) Add the results of the terms with subscripts 1 to n

b) Multiply the results of the terms with subscripts 1 to n

c) It guarantees that the denominator can never be zero
d) Only the Secret Order of the Sigma knows



Thank you for your 
attention

Pattern Recognition Quiz (1)

1. Patterns Using Arithmetic Warmup 18,15,12,9, ?
a) 8
b) 7

c) 6
d) 5
2. Patterns Using Geometry Warmup ?
a) A

b) B
c) C

3. 

In the generalized formula for Bayes' theorem, what does the Greek letter Sigma in the denominator mean?

a) Add the results of the terms with subscripts 1 to n
b) Multiply the results of the terms with subscripts 1 to n

c) It guarantees that the denominator can never be zero

d) Only the Secret Order of the Sigma knows
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