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Module 1 
Introduction: Soft and Hard Computing, Evolution of soft computing, Soft computing 
constituents. Artificial Neural Networks: Biological foundations –ANN models - 
Characteristics of ANN- Types of activation function - McCulloch-Pitts neuron model, 
Realization of logic gates using McCulloch-Pitts neuron model - simple perceptron, 
Adaline and Madaline. 
 
Module 2 
Neural network architectures - single layer, multilayer, recurrent networks. Knowledge 
representation - Learning process - Supervised and unsupervised learning, Learning 
algorithms–Errorcorrection learning - Hebbian learning – Boltzmann learning - 
competitive learning- Backpropagation algorithm- Case study-Radial basis function 
networks - Hopfield network- Kohonen Self organizing maps 
 
Module 3 
Fuzzy Logic: Introduction to crisp sets and fuzzy sets, examples, Properties, Basic fuzzy 
set operations, examples. Fuzzy relations - Cardinality of Fuzzy relations - Operations 
on Fuzzy relations - Properties of Fuzzy relations. Membership functions - triangular, 
trapezoidal, bell shaped, Gaussian, sigmoidal. Fuzzy logic controller (Block Diagram), 
Fuzzification, rule base, inference engine and defuzzification - Max-membership 
principle, Centroid method, Weighted Average Method, Mean-Max membership, Center 
of Sums, and Center of Largest area, First and Last of Maxima. Simple fuzzy logic 
controllers with examples. 
 
Module 4 
Genetic Algorithm: Introduction - basic concepts of Genetic Algorithm, encoding, fitness 
function, reproduction, cross over, mutation operator, bit-wise operators, generational 
cycle. Hybrid Systems: Adaptive Neuro Fuzzy Inference System (ANFIS), Genetic 
algorithm based back propagation networks, fuzzy back propagation networks. 
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Module 5 
Machine Learning- Machine learning model-Approaches to machine learning- Machine 
learning architecture- Data Clustering Algorithms -Hierarchical clustering, K-Means 
Clustering Support Vector Machines for Learning – Linear Learning Machines – Support 
Vector Classification – Support Vector Regression - Applications. 
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