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 Introduction 
 

   Interest in digital image processing methods stems from two aspects: 

1) Improve images for human interpretation; 

2) Process images; include storage, transmission and representation.  

 

What is a digital image? 
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   The coordinate system in this figure leads to the following representation for digitizing 

image function: 

 

 
 

Levels of image processing 
  

1. Low-level processes: involve primitive operations such as reduce noise, contrast 

enhancement, image sharpening and so on. Usually it is a procedure from images 

to images.  

2. Mid-level processes:  involve image segmentations (partition an image into 

regions and objects), image recognition (tell what objects are in an image) and so 

on. Usually its input is an image but outputs are attributes extracts from the image 

such as edges, contours, and the identity of individual objects).  

3. Higher-level process: involve “making sense” of an ensemble of recognized 

objects. 
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Examples of Fields that Use Digital Image Processing 
 

   It is one of the simplest ways to categorize images according to their resource (e.g., 

visual, X-ray, and so on). The spectrum below ranges from gamma rays (highest energy) 

at one end to radio waves (lowest energy) at the other. 
 

 
 

 

Gamma-Ray Imaging 

   Major uses of imaging based on gamma rays include nuclear medicine and 

astronomical observations. 

 
 

X-Ray Imaging 

   The best known use of X-rays is medical diagnostics, but they also are used in industry 

and other areas, like astronomy. 
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Imaging in the Ultraviolet Band 

   Applications of ultraviolet “light” include lithography, industrial inspection, 

microscopy, lasers, biological imaging, and astronomical observations. 

 

 

Imaging in the Visible and Infrared Bands 

   The visual band of the electromagnetic spectrum is the most familiar in our                                                

activities. So their applications are also the widest compared with other bands. And                                                 

infrared band is often viewed visual light. Some applications of the                                                 

visual light are light microscopy, astronomy, remote sensing, industry, and law                                               

enforcement. 

 

Imaging in the Microwave Band 

   A typical application in the microwave band is radar. 
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Imaging in the Radio Band 

   The major applications in the radio band are in medicine and astronomy. 

 

Examples in which Other Imaging Modalities Are Used 

Ultrasound imaging 

   The best known applications of the ultrasound imaging are in medicine, especially in 

obstetrics. 

 
 

The MATLAB Working Environment 

   In this section we give a brief overview of some important operational aspects of using 

MATLAB. 

 

The MATLAB Desktop 

   The MATLAB desktop is the main MATLAB application window. As figure below 

shows, the desktop contains five subwindows: the Command Window, the Workspace 

Browser, the Current Directory Window, the Command History Window, and one or 

more Figure Windows, which are shown only when the user displays a graphic. 

   The Command Window is where the user types MATLAB commands and expressions 

at the prompt (>>) and where the outputs of those commands are displayed.  

   MATLAB defines the workspace as the set of variables that the user creates in a work 

session. The Workspace Browser shows these variables and some information about 

them. Double-clicking on a variable in the Workspace Browser launches the Array 

Editor, which can be used to obtain information and in some instances edit certain 

properties of the variable. 
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The MATLAB desktop and its principal components 

 

   The Current Directory tab above the Workspace tab shows the contents of the current 

directory, whose path is shown in the Current Directory Window. For example, in the 

Windows operating system the path might be as follows: C:\MATLAB\Work, indicating 

that directory “Work” is a subdirectory of the main directory “MATLAB,” which is 

installed in drive C. Clicking on the arrow in the Current Directory Window shows a list 

of recently used paths. Clicking on the button to the right of the window allows the user 

to change the current directory. MATLAB uses a search path to find M-files and other 

MATLAB-related files, which are organized in directories in the computer file system.  

   The Command History Window contains a record of the commands a user has entered 

in the Command Window, including both current and previous MATLAB sessions. 

Previously entered MATLAB commands can be selected and re-executed from the 

Command History Window by right-clicking on a command or sequence of commands.  
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Images as matrices  

 

 

 
 

Reading Images 

 
For example: 
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Displaying images 
 

   Images are displayed on the MATLAB desktop using function imshow, which has the 

following syntax: 

 

imshow (f) 

 

 
 


