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Course Title Pattern Recognition (Advanced)
lmetmraionE) Takashi Matsuyama, Tatsuya Kawahara, Shinsuke Mori, Hiroaki
Kawashima, and Xuefeng Liang
Assigned Grade Units | 2 Semester | Spring Time | Wed 2
semester
Course Category & | Specialized Language H22 English (partially)
Course Type Lecture H23 English

Course Description (overview, purpose)

We first explain fundamentals of pattern recognition, methods of cluster analysis with several
distance measures, and discriminant functions with their learning methods. We then introduce
advanced classifiers, such as SVM and HMM, and related topics of machine learning theory, which
includes EM learning, the MDL criteria, and Bayesian learning.

Course Schedule

Computational Schemes of Pattern Recognition

Definitions of “signal,” “symbol,” and “pattern,” which are often used in an intuitive way, are defined
from the viewpoint of computation. Then, several fundamental schemes of computation for pattern
recognition are introduced with examples.

Statistical Feature Extraction

Standard techniques of statistical feature extraction, such as PCA (Principal Component Analysis)
and subspace methods, used in character recognition and image recognition systems are reviewed.
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.
Maximum Likelihood Estimation and EM Algorithm

As a basis for training GMM (Gaussian Mixture Models) and HMM (Hidden Markov Models), ML
(Maximum Likelihood) estimation and the EM (Expectation-Maximization) algorithm are
introduced. Other training criteria, including MDL (Minimum Description Length), MCE (Minimum
Classification Errors) and Bayesian learning, are also reviewed.

Sequential Pattern Recognition

We describe the two standard methods for classifying sequential patterns: DP (Dynamic
Programming) matching and HMM.

Discriminative Model

Discriminative models for machine learning and pattern recognition, including SVM (Support
Vector Machines), Maximum Entropy method, and CRF (Conditional Random Fields), are reviewed.

Prerequisites and Course Requirements

Grading Methods and Evaluation Criteria

Grading will be determined by submitted reports; the questions will be given by individual lecturers
during the course.

Textbooks

References

Duda, Hart, Stork: Pattern Classification, John Wiley & Sons, 2001.
C.M. Bishop: Pattern Recognition and Machine Learning, Springer-Verlag, 2006.

Miscellaneous (homework assignment, office hours etc.)




