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1.  Visual Preliminaries and Image Transformation   : 
 
 Introduction, brightness adaptation and contrast, activity and contour, texture and 
pattern discrimination. 
 

2.  Geometric model of an image, basic transformations, perspective projection, 
photometric model: intensity, transformation of energy, noise process. 
 

3.  Image Transforms :  
 
2-D Fourier transform, Discrete cosine transform, Short time Fourier transform, Gabor 
transform, Radon transform.  
 

4.  Image Enhancement:   

• Contrast intensification: linear stretching, non-linear stretching, histogram 
specification, low contrast stretching. 

• Smoothing: Image averaging, mean filter, order statistics filter, edge preserving 
smoothing. 

• Sharpening: High pass filtering, homomorphic filtering. 

5.  Image Restoration 
 

6.  Minimum mean-square error restoration, least-square error restoration, constrained 
least-square error restoration, restoration by singular value decomposition, restoration 
by homomorphic filtering. 
 

7.  Image Analysis: Segmentation  

• Region extraction, pixel based approach: feature thresholding, optimum 
threshold, threshold selection methods, multilevel thresholding, and region based 
approach 

 
8.  Image Analysis: Edge detection   

• Edge detection, derivative operators: Sobel, Prewittt, Canny, second order 
derivative, line detection: overview of earlier work. 
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