SUBJECT: SOFT COMPUTING TECHNIQUES

Learning Objectives:

e To learn the basic concepts of Soft Computing

e To become familiar with various techniques like neural networks, genetic algorithms and
fuzzy systems.

o To apply soft computing techniques to solve problems.

Learning Outcomes:

Upon completion of this course, the students should be able to
o Apply suitable soft computing techniques for various applications.
o Integrate various soft computing techniques for complex problems.

UNIT I: INTRODUCTION TO SOFT COMPUTING :

Introduction of soft computing, soft computing vs. hard computing- various types of soft
computing techniques- Requirements of Soft computing - applications of soft computing.

UNIT II: FUNDAMENTALS OF ARTIFICIAL NEURAL NETWORKS:

Introduction to Artificial neural network: characteristics- Model of Artificial Neuron,
Architectures, learning methods - Evolution of neural networks- important technologies —
Taxonomy of ANN Systems, SingleLayer ANN System, Supervised Learning Neural
Networks, Perceptrons, Adaline, Backpropagation, Mutilayer Perceptrons Applications of
ANN in research. Unsupervised learning networks: Kohonenself organizing feature maps,
LVQ — CP networks, ART network. Introduction to MATLAB.

UNIT III: FUZZY SET THEORY & FUZZY SYSTEMS

Fuzzy set theory, Fuzzy set versus crisp set, Crisp relation & fuzzy relations, introduction &
features of membership functions, Extension Principle, Fuzzy If-Then Rules, Fuzzy Inference
Systems, Sugeno Fuzzy Models, Fuzzification, Defuzzification, Applications of fuzzy
systems in basic medical systems.

UNIT IV: GENETIC ALGORITHM

Genetic algorithm and search space - general genetic algorithm — operators - Generational
cycle - stopping condition — constraints - classification - genetic programming — multilevel
optimization — real life problem- advances in GA

UNIT V: HYBRID and OTHER SOFT COMPUTING TECHNIQUES

Neuro-fuzzy hybrid systems - genetic neuro hybrid systems - genetic fuzzy hybrid and
fuzzy genetic hybrid systems - simplified fuzzy ARTMAP — Other Soft computing
Techniques — Simulated Anneling, Ant colony optimization and Particle swarm
optimization,
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