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Question   (30 marks) (1 mark for each point) 

Choose the correct answer: 

1 2 3 4 5 6 7 8 9 10 

c B d c b b a a c b 

11 12 13 14 15 16 17 18 19 20 

c b a a a d c a b c 

21 22 23 24 25 26 27 28 29 30 

b d c c b a b d b c 

 

Question  (20 marks) ((1) 5 marks – (2) 5 marks – (3) 10 marks) 

1) Explain with drawing the intensity transformation functions? What is the problem arising from using full 

scale contrast stretching?                                                                                                     

 

Then explain intensity transformation functions 

 

The major problem arising from using full scale contrast stretching when using an image with big gap 

which will increase using this technique. 
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2) Draw and explain the block diagram of the histogram equalization algorithm.                                

 

Then explain the sequence of block diagram 

 

3) For a 4x4, 4bits/pixel image shown. 

• Find the full-scale contrast stretched image. 

• Find the histogram equalized image. 

• Draw the histogram of the three images and compare between them. 

(Hint: the equation of contrast stretch is 
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Question  (10 marks) (2.5 marks for each point) 

1) What is Padding? Briefly explain the three types of padding? 

Padding extends the boundaries of an image to avoid undefined operations when parts of a kernel (mask) 

lie outside the border of the image during filtering. In general, if the kernel is of size m*n, we need (m-

1)/2 rows at the top and bottom and (n-1)/2 columns at the right and left and the values these new cells 

will take depends on the padding technique. 

Types  
• Zero padding 

• Mirror (or symmetric) padding 

• Replicate padding 

 

 

Zero padding   put zeros around all border image 
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Mirror padding 

Values outside the boundary of the image are obtained by mirror-reflecting the 

image across its border. 

 

Replicate padding 

Values outside the boundary are set equal to the nearest image border value. It is 

useful when the areas near the border of the image are constant. 
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Question  (20 marks) (2.5 marks for each point) 
 For a 4x4, 4bits/pixel image shown. 

1) Compute its 2D-DFT 

2) lowest frequency component 

3) highest frequency component 

4) Real part 

5) Imaginary part 

6) Magnitude 

7) Phase 

8) Compute the inverse 2D-DFT 

hint: 𝑋̃ = 𝐹4𝑋𝐹4  ,    

 

 

 

 

 

𝑋 = [

1 3 6 8
9 8 8 2
5 4 2 3
6 6 3 3

] 

𝐹4 = [

1 1 1 1
1 −𝑗 −1 𝑗
1 −1 1 −1
1 𝑗 −1 −𝑗

] 𝐹4
∗ = [

1 1 1 1
1 𝑗 −1 −𝑗
1 −1 1 −1
1 −𝑗 −1 𝑗

] 

𝑋 =
1

𝑁2
𝐹𝑁
∗ 𝑋̃𝐹𝑁

∗
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Question  (10 marks)  

Compare between  

• Ideal high pass filter  

• Butterworth high pass filter  

• Gaussian high pass filter 
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