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Answer Question No.1 which is compulsory and any five from the rest. 
The figures in the right hand margin indicate marks. 

  
Q1  Answer the following questions : (2 x 10) 

 a) A grey level image is given; whose range is 10-16. It is necessary to transform this 
image to another image B, whose range should be 120-180. What should be the 
grey level transformation? 

 

 b) What is the basic difference between image enhancement and restoration?  
 c) Write the image intensity function f(x,y) as a function of illumination and 

reflectance and state their ranges? 
 

 d) Differentiate Pseudo color image processing and full color image processing?  
 e) What are the properties of dilation and erosion?  
 f) Consider a one-dimensional image f(x) = [10 10 10 10 40 40 40 40 20 20]. What 

are the first and second derivatives? Locate the position of edge? 
 

 g) What is meant by pixel depth? Explain.  
 h) What is the complex conjugate and the Hermitian Matrix T  

 
2 + 푗 3
−2 7 − 푗  

 

 

 i) What is image compression? Why it is needed?  
 j) What is global, Local and dynamic or adaptive threshold?  
    

Q2 a) An image with intensities in the range [0, 1] has the PDF pr(r) shown in the 
following diagram. It is desired to transform the intensity levels of this image so 
that they will have the specified pz(z) shown. Assume continuous quantities and 
find the transformation (in terms of r and z) that will accomplish this 
 

 
 
 
 

(5) 
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b) 

 
 
Describe homographic filtering and its characteristics? 

 
 

(5) 
    

Q3 a) Show that the Laplacian equation is isotropic (invariant to rotation). You will need 
the following equations relating coordinates for axis rotation by an angle θ: 

푥 = 푥 cos휃 − 푦 sin 휃 

푦 = 푥 sin휃 − 푦 cos휃 

where (x,y) are the unrotated and (x’,y’) are the rotated coordinates 

(5) 

 b) How smoothing operation performs using different linear and non-linear filter? (5) 
    

Q4 a) Describe the region growing technique for image segmentation and mention the 
problems associated with it? 

(5) 

 b) Derive Wiener filter for image restoration using the minimum mean-square 
approach? 

(5) 

    
Q5 a) Compute the 2D DFT of the 4×4 grayscale image given below.    

                                    

f [m,n] =

1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1

 

 

(5) 

 b) Apply the DCT to the following matrix  F= 1 2
2 1  . (5) 

    
Q6 a) Prove that Erosion and dilation are duals of each other. (5) 

 b) Explainhow morphological operators such as erosion and dilation can be applied 
to gray scale image? 

(5) 

    
Q7  Explain the concept of unsharp masking and highboost filtering.  Describe image 

sharpening using Butterworth highpass and Gaussian highpass filters 
(10) 

    
Q8  Write short answer on any TWO : (5 x 2) 

 a) Huffman coding.  
 b) Edge detection  
 c) Hough transform  
 d) Color model  

 

http://www.bputonline.com

http://www.bputonline.com

http://www.bputonline.com
http://www.bputonline.com

