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. Introduction

. Linear Classifiers

. Non-linear Classifiers

Definitions, what is pattern recognition? is pattern recognition
important? Features, feature vectors, and classifiers, supervised versus
unsupervised pattern recognition, different paradigms of pattern
recognition.

. Bayesian Decision Theory

Introduction to probability, Bayes classification, discriminant
functions, average risk minimization, discriminant surfaces, naive
Bayes.

. Parametric Density Estimation

MLE, MAP.

. Non-Parametric Density Estimation

Generative: Kernel-based estimation, k-nearest neighbor estimation,
Discriminative: NN, KNN.

Introduction, linear discriminant functions and decision, hyperplanes,
the perceptron algorithm, least squares methods, separable classes,
non-separable classes.

. Linear Classifiers

Support Vector Machines: the linear case.

Introduction, the XOR problem, the two-layer perceptrons,
classification capabilities of multi-layer network.

. Non-linear Classifiers

Gradient descent, the backpropagation algorithm, the cost function
choice, polynomial classifiers, radial basis functions.

. Non-linear Classifiers

Support Vector Machines: the non-linear case, Introduction to kernel
functions and theory.
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10.Feature Selection
Introduction, preprocessing, hypothesis testing basics, feature
selection based on statistical hypothesis testing.

11. Feature Selection
Class separability measures, divergence, scatter matrices, feature
subset selection.

12. Feature Generation
Based on expert knowledge, combination, exhaustive search, statistics

13. Feature Generation
Based on basis vectors, transformation, dimension reduction

14. Clustering Algorithms
Basic concepts, categories of clustering algorithms, hard and soft
clustering algorithm, clustering via cost optimization, k-means
algorithm, weakness and strength analysis of k-means, hierarchical
clustering, distance functions, representation of clusters, handling
mixed attributes, cluster evaluation, which clustering algorithm to use?

15. Clustering Algorithms
Partitioning approach, hierarchical approach, density-based clustering,
grid-based clustering, model-based clustering, fuzzy clustering,
constrained clustering, graph-based clustering, subspace clustering,
spectral clustering, consensus clustering .

16.Advanced Topics
Metric learning, data stream classification and clustering, active
learning, semi-supervised learning, Bayesian networks
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1- Pattern Recognition, S. Theodoridis and K. Koutroumbas, 4th Ed., 2009,
Academic Press.

2- Pattern Classification, R. Duda, P. Hart, and D. Stock, 2000, Wiley.
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Berry, Michael W., and Jacob Kogan, eds. Text mining: applications and theory. John Wiley &
Sons, 2010.
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2011.
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