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Short course description

Multilayer neural networks, Training algorithms of Multilayer neural network, Radial basis

function network, Training algorithms of radial basis function neural network, Regularization of

neural networls, Fuzzu logic, Expert system, Genetic algorithms.

Course Objectives

Artificial intelligence is a necessary tool in almost all application areas, including control, image

processing, speech recognition, biomedicine, and pattern recognition. This course will cover the

major topics in artificial intelligence supported by practical examples.

Course contents

	Subject
	Lectures/ Week

	Introduction: the evolution of artificial neural networks,

historical background, basic architectures.
	1

	Linear regression and the perceptron: optimal and iterative

solutions, optimal learning rates, linear separability

limitations.
	2

	Multi-layer perceptrons: motivation, network capabilities,

error back-propagation, generalization.
	1

	Training: a statistical perspective, error measure and output

activation functions. Regularization techniques: weight decay.
	2

	Radial basis function networks: advantages and draw backs,

use for classification and regression tasks, training methods.
	2

	Bayesian approach: an introduction, Bayesian inference,

priors posteriors and error bars, automatic relevance

determination.
	2

	Mid Exam
	

	Practical use of the Bayesian approach in neural network

training: the evidence procedure and Monte Carlo methods.
	1

	Gaussian processes for regression in a Bayesian framework.
	2

	Introduction to fuzzy logic systems. Expert systems.
	2

	Introduction to genetic algorithms.
	1


Learning Outcomes

• 
Have a complete understanding of the fundamentals, implementation and applications

of artificial intelligence techniques from a practical point of view.

• 
Enable students to use neural networks in various application areas

Teaching methods (check the applicable methods and explain)

􀀀 
Lectures

􀀀 
Demonstrations

All topics will be demonstrated via practical examples during the course.

􀀀 
Tutorial

Tutorial material will cover all topics of the course. These will be given to

students in class and will be discussed with them.

􀀀 
Laboratory

Projects to be given to the students including:

1. 
Genetic Algorithms

2. 
Neural Networks

3. 
Fuzzy Logic

􀀀 
Assignments, reports, and projects

20 % of the total mark is dedicated to projects given in class

Grading policy

Exams

Mid exam 


30%

Final exam 


50%

Projects and assignments 
(Due dates: to be determined in class) 20%

Text Book

Bishop C. M., Neural Networks for Pattern Recognition. Oxford University Press

(1995) ISBN: 0 19858642

References

Most Artificial Intelligence and Neural Networks books including:

Haykin, S., Neural Networks, Macmillan Press (1994) ISBN 001247617.















