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(2) LEARNING OUTCOMES

Upon successful completion of the course, students will be able to:

e Describe the fundamental concepts of pattern recognition and machine learning.

e Identify different categories of machine learning algorithms and their characteristics.

e  Explain the mathematical principles and optimization mechanisms governing machine learning
models.

e Describe basic neural network architectures and their training methods

e Design and implement supervised learning algorithms for classification and regression
problems.

e Apply appropriate techniques for data representation and feature extraction from different
types of data (images, audio, text).

e Develop and train neural network models using modern architectures.

® |Implement machine learning algorithms in Python using appropriate libraries.

e Search for, analysis and synthesis of data and information using necessary technologies.

e  Decision making.

e  Working independently.

e  Project planning and management.

e  Production of free, creative and inductive thinking.
e  Exercise of criticism and self-criticism.




(3) SYLLABUS

e Introduction to pattern recognition and machine learning; data representation (images, audio,
text), feature extraction and the statistical learning framework.

e Regression: loss functions, optimization algorithms, regularization and model evaluation (over-
/under-fitting).

e  C(Classical methods for data classification.

e Unsupervised learning: clustering, dimensionality reduction and feature selection.

e Local methods, kernel methods and support vector machines (SVMs).

e Neural networks and deep learning: building blocks, training algorithms and network architectures.

All units are accompanied by tutorials with hands-on implementations of the algorithms in Python
(scikit-learn, PyTorch).




(4) TEACHING and LEARNING METHODS - EVALUATION

Face-to-face

- Support of learning process through e-class platform
- Course description, provision of files/multimedia

- Announcements, Messages, Discussions

- Email communication

Lectures 30
Tutorial exercises 26
Individual projects 50
Independent study 44
Course total 150
Written exams 1 60%
Individual 2 40%
project

The course evaluation is conducted through a written
examination that includes machine learning model design
and analysis problems, as well as theory questions, critical
thinking questions and short-answer questions related to
statistical learning and neural network concepts. Written
exam evaluation is based on correctness and completeness of
answers, ability to analyze and design machine learning
systems, understanding of fundamental concepts and
principles, and ability to apply theoretical knowledge to
practical problems. Additionally, students are evaluated
through individual projects that include implementing
machine learning algorithms in Python and developing
complete applications using real data.




(5) ATTACHED BIBLIOGRAPHY

Recommended textbooks (Eudoxus):

e  Christopher M. Bishop, "Pattern Recognition and Machine Learning", Foundas Publications

e Sergios Theodoridis, Konstantinos Koutroumbas, "Pattern Recognition", P.C. Paschalidis Medical
Publications

Supplementary textbooks:

e Trevor Hastie, Robert Tibshirani, Jerome Friedman, "The Elements of Statistical Learning", Springer

e lan Goodfellow, Yoshua Bengio, Aaron Courville, "Deep Learning", MIT Press

Related academic journals:

e |EEE Transactions on Pattern Analysis and Machine Intelligence
e Journal of Machine Learning Research
e |EEE Transactions on Neural Networks and Learning Systems




