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Signal and image processing; Image enhancement; Image transformation and segmentation; Texture 
segmentation; Visual perception; Pattern recognition; object representation; Description of two-dimensional and 
three-dimensional objects; Shape analysis; Scene description and scene interpretation 
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Required Textbook:  

- L. Shapiro and G. Stockman, Computer Vision, Prentice-Hall, 2001. 
- R. Gonzalez, R. Woods, and S. Eddins, Digital Image Processing Using Matlab (second edition), 
Gatesmark Publishing, 2009. 
- Image processing toolbox 

 
Supplementary Textbook:  

- M. Sonka, V. Hlavac and R. Boyle, Image Processing, Analysis and Machine Vision (second edition), 
PWS Publishing, 1999 or (third edition) Thompson Engineering, 2007. 
- A. K. Jain, Fundamentals of Digital Image Processing, Prentice-Hall, Inc., Englewood Cliffs, NJ, 1989. 
-R. Gonzalez and R. Woods, Digital Image Processing (second edition), Prentice-Hall, 2002 or (third 
edition) Prentice-Hall, 2008. 
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1 Introduction 

Overview of Applications of Vision and Image Processing 

Digital Image Formats 

Color Models 

 

2 Matlab Basics 

Data types 

Manipulating matrices 

 



File I/O 

The Image Processing Toolbox 

3-4 Image Preprocessing 

Greyscale transforms (thresholding) 

Histogram equalization and matching. 

Spatial and Frequency domain linear filtering. 

Discontinuity preserving smoothing. 

Edge detection 

 

5-7 Morphological Image Processing 

  Preliminaries 

Some Basic Concepts from Set Theory 

Logic Operations Involving Binary Images 

Dilation and Erosion 

Dilation 

Erosion 

Opening and Closing 

The Hit-or-Miss Transformation 

Some Basic Morphological Algorithms 

Boundary Extraction 

Region Filling 

Extraction of Connected Components 

Convex Hull 

Thinning 

Thickening 

Skeletons 

Pruning 

Summary of Morphological Operations on Binary 

images 

Extensions to Gray-Scale Images 

Dilation 

Erosion 

Opening and Closing 

Some Applications of Gray-Scale Morphology 

 

8-9 Segmentation 

     Introduction 

Amplitude segmentation methods 

- Bilevel Luminance Thresholding 

- Multilevel Luminance Thresholding 

Region segmentation methods 

- Region Growing 

- Split and Merge 

 



   Boundary detection 

Edge Linking by Matrix 

10-11 Region representation 

Geometric (boundary-based) shape descriptors 

Scalar region shape descriptors. 

Fourier Descriptors 

Statistical texture description 

 

12-13 Object recognition and classification 

Statistical pattern recognition 

Classifier design 

Cluster analysis 

Training and Testing methodologies. 
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