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Cel przedmiotu
® Familiarize students with different architectures of artificial neural networks and neuro-fuzzy systems.
® Familiarize students with the learning methods of neural networks and neuro-fuzzy systems.
® Development of skills to use neural networks and neuro-fuzzy networks for modeling and pattern recognition.

Wymagania wstepne
Zakres tematyczny

Feedforward neural networks. Fundamentals of multilayer neural networks. Backpropagation algorithm for neural network learning. Issues and limitations of gradient descent
learning algorithms. Adaptive learning rate. Momentum. Review of advanced learning algorithms. Sample applications of neural networks.

Recurrent neural networks. Dynamic-feedback neural networks. Locally recurrent globally feedforward networks. Learning algorithms for feedback neural networks. Hopfield
neural network. Learning algorithms for Hopfield neural network.

Self-organizing neural networks. Kohonen self-organizing feature maps. Competitive learning. Algorithm of neural gas. Sample applications of the Kohonen network.
Deep learning. Convolutional neural network. Restricted Boltzman Machine. Deep Belief Networks. Autoencoders. Fast deep learning with GPU computations.

Neuro-fuzzy systems. Fuzzy sets and fuzzy logic. Operations on fuzzy sets. Fuzzy inference. Fuzzy rules. Mamdani and Takagi-Sugeno neuro-fuzzy systems. Gradient descent
based learning algorithm for neuro-fuzzy systems.

Metody ksztatcenia

Lecture, teaching laboratory classes.

Efekty uczenia sie i metody weryfikacji osiggania efektéw uczenia sie

Opis efektu Symbole Metody weryfikacji Forma zajec¢
efektow

Student can characterize the properties and describe structures of feed forward ® test egzaminacyjny z progami ® Wyktad

neural networks, recurrent neural networks, self-organizing neural networks and punktowymi

neuro-fuzzy structures.

Student can name and describe fuzzy sets operations, explain processes occurring in ® test egzaminacyjny z progami ® Wyktad
fuzzy inference and present mathematical basis for learning neuro-fuzzy systems. punktowymi


https://wiea.uz.zgora.pl/
https://wiea.uz.zgora.pl/
https://wiea.uz.zgora.pl/

Opis efektu Symbole Metody weryfikacji

efektow

Student can explain mathematical foundations of the following learning algorithms: ® test egzaminacyjny z progami
backpropagation, variable metric based algorithms and contrastive divergence punktowymi
learning algorithm.
Student can formulate proper conclusions resulting from the conducted learning ® test egzaminacyjny z progami
experiments, because he is aware of limitations of particular structures of neural and punktowymi
neuro-fuzzy networks, and learning algorithms.
Student is able to learn and simulate known neural networks and neuro-fuzzy ® obserwacja i ocena aktywnosci na
systems in Matlab environment. zajeciach

® obserwacje i ocena umiejetnosci

praktycznych studenta

® sprawdzian z progami punktowymi
Student is able to use neural networks and neuro-fuzzy networks to build pattern ® obserwacja i ocena aktywnosci na
recognition systems. zajeciach

obserwacje i ocena umiejetnosci
praktycznych studenta
sprawdzian z progami punktowymi

Warunki zaliczenia

Lecture - the passing criterion is a sufficient mark from the final test.

Laboratory - the passing criterion are positive marks for laboratory exercises and tests.
Final mark components = lecture: 50% + teaching laboratory: 50%
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