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Introduction to artificial neural networks and fuzzy logic.

Shaping skills in design fuzzy and neural network-based control systems

Wymagania wstepne
Control theory
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Introduction to neural networks: properties, essential topologies and connections, learning methods, application perspectives in control engineering and robotics.

Multilayer feedforward networks: design of an essential processing unit. Network structures and working rules, backpropagation algorithm and its modifications, knowledge
generalization, regularization. Neural networks in classification tasks. Dynamic neural networks: feedforward networks with delay, recurrent networks (Williams-Zipser network),
partially recurrent network (ElIman network). Serial and parallel models in system identification. Essential control structures using neural networks.

Introduction to fuzzy logic: fuzzy sets, fuzzification and defazification. Rule base and its generation. Fuzzy inference models: Mamdani and Takagi-Sugeno. Design of Takagi-
Sugeno models. Design of fuzzy PID. State feedback controller with Takagi-Sugeno models.

Metody ksztatcenia

Lecture: conventional lecture
Lab: laboratory exercises

Efekty uczenia sie i metody weryfikacji osiggania efektéw uczenia sie

Opis efektu Symbole Metody weryfikacji Forma zajeé
efektow
Can design modern control systems with neural networks and fuzzy logic ® sprawdzian ¢ Laboratorium
Understands the dynamical development of the field ® egzamin - ustny, opisowy, ® Wyktad
testowy i inne
Understands the rules governing neural networks and fuzzy logic. Understands that ® egzamin - ustny, opisowy, ® Wyktad
they should be applied in cases when classical methods do not provide expected testowy i inne
results.

Warunki zaliczenia



Lecture - positive score of a written exam
Lab - positive scores concerning all laboratory tasks
Final score composition = Lecture: 50% + Lab: 50%
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