MCS  7223: Combinatorial Optimization
(a) Description:
The course covers ways of optimizing operational  systems using mathe- matical optimization approaches. It covers the solutions to the general set up as well as generating  specific solutions to their instances.

(b)  Aims:
The aims of the course are to equip students with techniques of op- timizing real life problems using mathematical analysis and computer simulations.

(c) Teaching and Learning Patterns:
Teaching will be in form of lectures, class presentations  and laboratory
(simulated) demonstrations
(d)  Indicative  Content:
• Linear Programming extensions: Revised simplex method, Post optimality  analysis.

• The transportation problem.

• Graph theory and Network analysis: Spanning trees, minimal cost networks, shortest route problem, critical path method.

• Maximal flow problems (MFP).
• Assignment (matching) problems.

• Project activity scheduling.
• Inventory theory.

(e) Assessment Method:  Assessment will be in form of tests and prac- tical assignments (40%) and final written examination (60%)

(f ) Reading List:
• Combinatorial Optimization: Algorithms and Complexity by Chris- tos H. Papadimitriou, Kenneth Steiglitz, Dover Publications, 1988

5.2.13 
MCS  7224: Computer  Vision
(a) Description
The course explores the design of computer algorithms and hardware that models the structure and properties of visual data.  It explores techniques of analysis, reconstruction, digitalizing and water marking images.

(b)  Aims:
The aim of the course is to give students an in depth understanding of the analysis and processing of digital images.

(c) Teaching and Learning Patterns:
Teaching will  be in terms of class lectures, reading assignments and class presentations

(d)  Indicative  Content:
• Definitions, Image Types, Discretization

• Degradations in Digital Images

• Image Transformations I: Continuous Fourier Transform

• Color Perception and Color Spaces

• Image Enhancement
• Feature Extraction
• Texture Analysis

• Segmentation

• Image Sequence Analysis

• Image Reconstruction

• Object Recognition

(e) Assessment Method:
Assessment will be in terms of assignments and tests (40%) and final examination (60%)

(f ) Reading List:
• R. C. Gonzalez, R. E. Woods: Digital Image Processing. Addison- Wesley, Second Edition, 2002.

• K. R. Castleman: Digital Image Processing.  Prentice Hall, En- glewood Cliffs, 1996.

• R. Jain, R. Kasturi, B. G. Schunck: Machine Vision.  McGraw- Hill, New York, 1995.

• R. Klette,  K.  Schlns, A.  Koschan:  Computer Vision:  Three- Dimensional Data from Images. Springer, Singapore, 1998.

• E. Trucco, A. Verri:  Introductory Techniques for 3-D Computer

Vision. Prentice Hill, Upper Saddle River, 1998.

