
 

I Mid Term Test 

        Subject: DIP     Branch: CS          Sem: VIII
th

 Sem               MM:10  Faculty Name: S.N.Tazi 
All Question Carry Equal Marks 
Q.1 What is a digital Image? Difference between Image Processing and Computer Graphics?  
Q.2 Define the terms sampling and quantization. What is their role in image quality and size? 
Q.3 Difference between Convolution and Correlation? 
Q.4. Discuss about contrast stretching and intensity slicing. 
Q.5. What is meant by Histogram of an image? Sketch Histograms of basic image types. 

 
 

Solution 

Q.1 What is a digital Image? Difference between Image Processing 
and Computer Graphics?  
Ans. A digital image is a representation of a 2D image as a finite set of digital values called pixels,Each  
pixel has a particular location and an associated number known as digital number(DN) or   sample. 
 An image may be defined as a 2-dimensional function  where  are spatial coordinates.  
  The amplitude of at any coordinate  is called the intensity or gray level of the image at that 

point.  

 
 

Difference between Image Processing and Computer Graphics? 

 In general Computer graphics is all about Synthesizing a new image from Geometry, Lighting 
parameter, materials and textures.  

  The emphasis is on digital image synthesis.   
  Image processing is the process of manipulating an image acquired through some device.  
  The emphasis is on analysis and enhancement of images. 

 
 

Q.2 Define the terms sampling and quantization. What is their role in 
image quality and size? 
 An image may be continuous with respect to the x-and y-coordinates, and also in amplitude.  
 To convert it to digital form, we have to sample the function in both coordinates and in 

amplitude.  
Sampling: Digitizing the coordinate values. A digital sensor can only measure a limited number of 



samples at a discrete set of energy levels. Continuous signal x comb function 

 
Quantization: Digitizing the amplitude values. Process of converting continuous analog signal into its 
digital representation 

Discretize image I(u,v) values 

Limit values image can take 

 
 8 bit quantization: 28=256 gray levels (0: black, 255: white)  
 Binary (1 bit quantization):2 gray levels (0: black, 1: white) 



 

Image Sampling And Quantization 

 
 



Q.3 Difference between Convolution and Correlation? 

Convolution Correlation 

Filtering and edge 
 detection

 Feature recognition 

The output gray-level at a 
pixel is a weighted sum of 
the gray-levels of pixels in 

 the neighborhood

The kernel is now called a 
template. Algorithm is the 
same as convolution 
except for the pairing of 

 weights with pixels:
Kernel elements are taken 

 left-to-right, top-to-bottom 
kernel elements are taken 
left-to-right, top-to-

 bottom
Image elements (in the 
neighborhood) are taken 

 right-to-left, bottom-to-top 

Image elements (in the 
neighborhood) are taken 
left-to-right, top-to-
bottom  
 

 You can get correlation 
using the convolution 
algorithm by rotating the 
kernel 180° . 
The disadvantage of being 
sensitive to changes in the 
amplitude need to 
normalize the output  
 

 
 

Convolution is a similar operation, with just one subtle difference 
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Q.4. Discuss about contrast stretching and intensity slicing. 
Ans. Intensity-level slicing: Highlighting a specific range of intensities  
of an image. 
 There are two main different approaches: 

1. Highlight a range of intensities while diminishing all others to a 
constant low level. 

   2. Highlight a range of intensities but preserve all others. 

 
Contrast Stretching: Contrast/Histogram stretching is a process that  
expands the range of intensity levels in an image so that it spans the 
full intensity range of the display device. 
                                                                                          
 The contrast stretching is obtained by setting: 
 (     )  (      ) and (     )  (        ) 
The transformation function stretches the levels linearly From their 
original range to the full range [0,L-1]. 

    
   

         
(      ) 

 If just one pixel has the value 0 and another 255, histogram stretching 

will not work, since f2 −f1 = 255.  

 A solution is modified histogram stretching where small bins in the 

histogram are removed by changing their values to those of larger bins.  

 But if a significant number of pixels with very small and very high values 

exit, we still have f2−f1 = 255, and hence the histogram (and image) 

remains the same.  



 A more robust method to improve the histogram (and image) is 
therefore to apply histogram equalization. 
 
 
 
 

   

Q.5. What is meant by Histogram of an image? Sketch Histograms of 
basic image types. 
Ans. The Histogram of a digital image with intensity level in the range 
[0,L-1] is a discrete function     

 (  )      

The concept of histogram stretching 



where    is the kth intensity value and    is the number of pixels in the 
range [0,L-1] with the intensity   . 
 A normalized histogram is given by: 

  (  )   
  

  
,  

where MN is total number of pixels in the  
Image. 

 

 


