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The course introduces fundamental s of pattern recognition, clustering methods with severa distance
measures, and feature extraction methods. It gives areview of state-of-the-art classifiers such as Gaussian
Mixture Models (GMM), Hidden Markov Models (HMM) and Neural Networks (NN) and also the learning
theory which includes Maximum Likelihood Estimation (MLE), Bayesian learning and Deep learning. It also
focuses on modeling and recognition of sequential patterns.
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To learn the basic methodology and a variety of techniques of pattern recognition and apply them to the own
research topics.
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Following topics will be addressed with two or three weeks for each.

1. Clustering
Clustering is a method that automatically groups unlabeled data. Standard clustering techniques, such as the k-
means method, are explained along with commonly-used distance measures.

2. Statistical Feature Extraction
Standard techniques of statistical feature extraction, such as PCA (Principal Component Analysis) and
subspace methods are reviewed.

3. Modeling and Recognition of Sequential Patterns

First, state-space methods for sequential pattern modeling such as Kalman Filter and Particle Filter are
reviewed. Then, two standard classification methods of DP (Dynamic Programming) matching and HMM
(Hidden Markov Models) are explained.

5. Maximum Likelihood Estimation and Bayesian Learning

Standard Maximum Likelihood Estimation (MLE) based on the EM (Expectation-Maximization) algorithm
for training GMM (Gaussian Mixture Models) and HMM is explained. Then, Bayesian learning including
variational Bayes and Gibbs sampling is introduced.
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6. Discriminative Model and Deep Learning

Discriminative models for pattern recognition, including DNN (Deep Neural Network), SVM (Support
Vector Machines), Logistic Regression model are explained. A variety of applications of deep learning are
also reviewed.
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Grading will be determined by submitted reports; the questions will be given by individual lecturers during
the course.
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Lecture materials will be provided via PandA CMS.
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