
PERFORM SPATIAL DOMAIN FILTERING 

Abstract: 
The purpose of this practical is to study image filtering in spatial domain. 

It consists of three parts the first one discusses the spatial filtering of an 

image using a spatial mask 3x3, and then this mask is used in blurring filter 

and Laplacian. The second part studies the order statistics filters, specially 

the median filter. The third part discusses the unsharp masking filter as an 

example we implement the high-boost filter.   

Technical Discussion 

PART 1: 

• Spatial filtering is performed by convolving the image w 

ith a mask or a kernel   

• Spatial filters include sharpening, smoothing , edge detection, noise 

removal, etc.  

• In general, linear filtering of an image f of size M x N with filter size m x 

n is given by the expression  

 

 
 

• Smoothing Spatial Filters  

- The output of a smoothing spatial filter is simply the average of the 

pixels contained in the neighborhood of the filter mask.  

- These filters are sometimes called averaging filters and also lowpass 

filters 

- Two types of masks of the spatial filter  

 



• The Laplacian  

- The Laplacian of an image is define as  

 

e Types of masks of the Laplacian filter  

 



PART 2: 

• Order statistics filters are nonlinear spatial filters whose response is based 

on ordering (ranking) the pixels contained in an area covered by the filter  

• The best known example in this category is median filter 

• median filter 

- Median filters replace the value of the pixel by the median of the 

gray levels in the neighborhood of that pixel  

PART 3: 

• Unsharp Masking consists of subtracting a blurred version of the image 

from the image itself  

 
- The best known example in this category is high boost filter  

high boost filter 
- A slight generalization of unsharp masking is called high boost filters  

 
- Types of masks of the high boost filter 

 

 
  



Appendix 

Program Listings 

Part 1(Matlab) 
 

 

 



 

 



 



 

 



 

  



 

 



 

  



 



 



 

 

 

Results Discussion 

PART 1: 

- As shown from the results the output of a smoothing spatial filter is 

simply the average of the pixels contained in the neighborhood of the 

filter mask and the output image become more blurred (e.g. fig.(1.2))  



- The output of a Laplacian filter (e.g. Fig.(1.3)) is the edges and there 

is no blurred parts  

PART 2: 

- As shown from the results the median filter can remove the salt & 

paper noise (e.g. Fig.(2-3)) but make the output image (e.g. Fig.(2-

5)) is more blurred than original one (e.g. Fig.(2-1)).  

- The histogram of the noised image (e.g. Fig.(2-4)) contains two 

pulses in the sides and the median filter removes them as shown in 

the histogram of the output image (e.g. Fig.(2-6))  

PART 3: 

- As shown from the results Unsharp masking filter (High-boost filter) 

removes the blurred parts and enhances the edges  

- We control the ratio of enhancement by the value A if A=0 High-

boost filter will become Laplacian filter and if 1<A<3 the output 

image (e.g. Fig.(3-2)) will be more clear than original one (e.g. 

Fig.(3-1)).  
 


