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Objectives As input data for many real world problems are available in the form of images (2D-signals), it 

would be apt to introduce the students to a course on digital image processing.   This course is 

designed to give fundamentals of image processing and its application in various fields. The 

students will also  be exposed to implementation of image processing algorithms to solve real 

world problems  using  SCILAB/MATLAB 

Contents of the 

course 

(With 

approximate 

break up of 

hours) 

Digital Image Fundamentals:  elements of visual perception, image acquisition and display, 
image sampling and quantization, pixel relationship, arithmetic operations between  images 
and super resolution (4) 
 Image Transformation and Enhancement:  geometric transformation, intensity transformation,  
spatial domain filtering, DFT, DCT, KLT and frequency  domain  filtering (8) 
Image and Video coding:  run length coding, Huffman coding, compression using DCT, 
H.264/MPEG-4 advanced video coding (4)  
 Image Restoration and Reconstruction:  models for image degradation and restoration process, 
Wieners’ filter,  principles of Computed Tomography (CT), Image reconstruction from 
projections using inverse Radon transform and binary image reconstruction using network flow 
(6) 
 Color Image Processing:  color models,  pseudo and full-color image processing, smoothing and 
sharpening in color images and  segmentation based on color (4) 
Morphological Image Processing:  erosion and dilation, opening and closing,  boundary 
extraction, hole filling, connected component extraction ,  thinning and thickening,  and   gray-
scale morphology (6) 
Image Segmentation: point, line and edge detection, Hough transform, thresholding  using 
Otsu’s method, region based segmentation, watershed segmentation algorithm and graph-cut  
based segmentation (7) 
Representation, Description and Recognition of Objects:  chain codes, polygonal approximation 
approaches,  signatures, boundary segments, boundary descriptors, regional descriptors, 
recognition based on decision–theoretic methods, matching shape numbers and string matching 
(7) 

Textbook 1. Rafael C. Gonzalez and Richard E. Woods,  Digital Image Processing, Pearson Education, 

3rd Edition, 2009.  
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