Plan of course description (annotation)
1. Name of the course

Fuzzy modeling in MATLAB
2. Department responsible for the course or equivalent

Institute for Radiotechnical Systems and Control
Department of automatic control systems
3. Lecturer (name, academic title, e-mail)

Elena Shestova, PhD, eashestova@sfeu.ru

4. Semester when the course unit is delivered
Spring semester 
5. Teaching hours per week

3 hours
6. Level of course unit 
Master’s level

7. ECTS credits
 5 credits

8. Admission requirements
Knowledge, skills and abilities formed by previous disciplines:
knowledge of the elements of set theory and mathematical analysis;
skills of theorem proving, implementation examples of performing arithmetic and logical operations;
abilities set operations; solving the analytical modeling problems, assessing the adequacy of the obtained solution results.
9. Course objectives (aims)

- teaching students the methods of mathematical modeling of complex dynamic objects and control systems using fuzzy logic;

- training in types of mathematical models of objects and control processes based on fuzzy logic;

- training in the field of construction and research of mathematical models based on fuzzy logic for the optimization and control of technical, economic and social objects.
10. Course contents

Module 1. Formalization of uncertainties.
1. Fuzzy sets. Basic terms and definitions.
2. Formalization of the parameters of control objects using linguistic forms.
3. Application of fuzzy operations.
4. Fuzzy logical inference.
Module 2. Decision making models.
5. Basic algorithms of fuzzy inference.
6. Exploring the possibilities of fuzzy modeling in Matlab. Development of Mamdani type fuzzy system in Matlab Fuzzy Logic Toolbox.
7. Situational model of decision making, the basic features. Development of Sugeno fuzzy system in Matlab Fuzzy Logic Toolbox.
8. Fuzzification and defuzzification operations. Exploring Simulink simulation features.
9. Control models in the form of a fuzzy controller.
11. Learning outcomes.

After studying this course, the student will receive the following knowledge skills and abilities:

Knowledge: fundamental and advanced knowledge and scientific principles underlying the fuzzy modeling in the formulation and solution of engineering tasks; methods of constructing mathematical models of objects and control systems with the use of fuzzy logic; methods of formalizing the parameters of technical, economic and social systems in the context of incomplete source data, at the verbal level using the knowledge of experts; modern methods of constructing algorithms and their implementation using application programs in the field of fuzzy modeling.
Skills: to create fuzzy models: of objects and control processes, of economic models, models of technological processes, tools and systems for automation, control, diagnostics at all stages of its life cycle; to apply mathematical, architectural and software framework for modeling control systems based on fuzzy logic; the use of the tools of the Fuzzy Logic Toolbox in Matlab to simulate a fuzzy system.
Abilities: the principles and methods for constructing systems based on fuzzy logic; development of programs for the study of mathematical models of the objects and processes under study using fuzzy logic; application Programming in Matlab environment based on the study of control systems with the use of fuzzy logic.
12. Planned learning activities and teaching methods 

· Lecture-visualization using presentation material.
· Laboratory classes - students use the Matlab Fuzzy Logic software package with a variety of examples of constructing mathematical models to explore the possibilities of fuzzy modeling in Matlab.
· Self-study.
· Use of different reference books and Internet resources.
13. Assessment methods 
Assessment methods are laboratory works, individual task, tests, written surveys on lecture topics, test.

Laboratory works - 20 points (5 points for 1 laboratory work).
Individual task - 20 points.
Written survey 1 on lecture topics - 20 points.
Written survey 2 on lecture topics - 20 points.
Test - 20 points. 
Students are expected to get at least 60 points in order to complete the course and up to 10 bonus extra points.
14. Course literature (recommended)
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