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Part- I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) State what is understood by intensity resolution?  
 b) Determine the shape of contour following a constant D8 distance r from a centre 

location (x,y). 
 

 c) With labeled diagram, show the primary colors of light and the secondary colors that 
can be obtained by additive mixing of the primary colors. 

 

 d) Why is histogram equalization required?  
 e) How does Log transformation affects an image?  
 f) Give the general expression for implementing smoothing spatial filters.  
 g) Let the RGB values of a pixel of an image is 0.4, 0.6 and 0.8 respectively. Find the HSI 

equivalent of RGB. 
 

 h) Write an expression for 2D circular convolution.  
 i) State the split and merge algorithm.  
 j) Determine the minimum sampling rate required to avoid aliasing in a checkerboard 

image in which each square is 1 × 1mm. (Assume image extends infinitely in both 
coordinate directions) 

 

    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) Distinguish m-adjacency from 8-adjacency and 4-adjacency. Explain the difference by 

citing some examples.  
 

 b) Give the mathematical expression for sampling function in reference to 2-dimensional 
sampling. State the two-dimensional sampling theorem with supporting expressions. 

 

 c) Define color model. Explain RGB, CMY and HSI color models emphasizing on their 
respective application & significance. 

 

 d) A 3-bit image of size 64*64 pixels has intensity distributions shown in table. Obtain the 
intensity transformation after histogram equalization. How many pixels in the equalized 
image have the intensity 6? 
 
Intensity 
(rk) 0 1 2 3 4 5 6 7 

(Number 
of 
pixels)nk 

790 1023 850 656 329 245 122 81 

  

 

 e) What is histogram matching? Explain the steps for histogram matching with an 
example. 

 

 f) Explain with an example that the 2nd order derivative would produce a double edge, 
one pixel thick separated by zeros, if edge of an image has a ramp-like transition in 
intensity. 
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 g) Formulate the mask for Laplacian sharpening image spatial filter which is isotropic for 
rotations in increments of 900. 

 

 h) Differentiate between image enhancement and image restoration with due examples 
for each. 

 

 i) Show that the scaling function given below does not satisfy the second requirement of 
a multiresolution analysis. 

휑(푥) = 1     ; 0.25 ≤ 푥 < 0.75
0    ;             푒푙푠푒푤ℎ푒푟푒 

 

 j) Formulate the expression for frequency domain Gausssian Lowpass Filter. Show its 
radial cross section frequency response plot for various values of D0 to emphasise the 
effect of changing D0. 

 

 k) Summarise the steps for filtering in the frequency domain with due explanation of each 
step.  

 

 l) Analyse the various order-statistics spatial filters giving their respective mathematical 
expressions and applications. 

 

    
  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  Describe how coding redundancy is removed by Huffman and runlength encoding with 
supporting examples. Also state the limitations of each encoding process. 

(16) 

    
Q4  Discuss the concept, structure and applications of image pyramids. With labeled 

diagram explain the steps involved for the image representation in this model. 
(16) 

    
Q5  Discuss a typical model of image degradation/ restoration. Cite a block diagram and 

give supporting expressions in both spatial as well as frequency domain. Explain any 
two ways of estimating the degradation function for image restoration. 

(16) 

    
Q6  Examine what is a chromaticity diagram with a labeled diagram. Reason the 

statement: “The color gamut of a monitor can be displayed as a triangular region within 
the CIE diagram, whereas the color gamut of a high quality printing device is displayed 
as the irregular region inside the triangle.” 

(16) 
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