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COURSE CONTENT 
Unit I 
Introduction to Neural Networks: Mathematical models of a Neuron, Network Architectures, Perceptron and 
MLP, Back-Propagation Algorithm, Characterizing Neural Network Architectures, Learning in Artificial Neural 
Networks; Supervised, Unsupervised and Competitive Learning paradigms; Learning rules and Functions, 
Hebbian Learning, Associative Memories, Self Organizing Maps, Computing with Artificial Neural Networks, 
Applications of Artificial Neural Networks, RBF and RCE neural networks LVQ, Solving optimization 
problems using neural networks. Stochastic neural networks, Boltzmann machine 
Unit II 
Fuzzy sets, fuzzy logic and fuzzy inference, Rough sets. 
Crisp set and Fuzzy set, Basic concepts of fuzzy sets, membership functions. Basic operations on fuzzy sets, 
Properties of fuzzy sets, Fuzzy relations. Propositional logic and Predicatelogic, fuzzy If – Then rules, fuzzy 
mapping rules and fuzzy implication functions, formation, decomposition & aggregation of fuzzy rules, fuzzy 
reasoning, fuzzy inference systems, fuzzy decision making & Applications of fuzzy logic 
Unit III 
Fuzzy neural networks Integration of fuzzy logic and neural networks, Fuzzy Hybrid neural, Computation of 
fuzzy logic inferences by hybrid neural net, Tuning fuzzy control parameters by neural nets, Fuzzy rule 
extraction from numerical data, Neuro-fuzzy classifiers, ANFIS, Applications of fuzzy neural systems, 
MATLAB based problems 
Unit IV  
Genetic algorithm : Fundamentals, basic concepts, working principle, encoding, fitness function, reproduction, 
Genetic modeling: Inheritance operator, cross over, inversion & deletion, mutation operator, Bitwise operator, 
Generational Cycle, Convergence of GA, Applications & advances in GA, Differences & similarities between 
GA & other traditional method 
Unit V 
Fuzzy controllers, Fuzzification and Defuzzification Methods , Fuzzy Inference Techniques, Computer vision,  
applications of fuzzy logic in pattern recognition and image processing. Applications of Neural networks in 
pattern recognition problems 
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