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>>“ Introduction to Digital Image Processing”  

® Define the field.  

® Data Classes. 

® Component of Digital Image  
    Processing system.  

® Applications and Techniques. 
 



What is digital Image? 
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1920’s Picture Transmission Systems  

A digital picture produced 

in 1921 from a coded tape 

by a telegraph printer 

with special type faces. 

    One of the first applications of 

digital images was in the newspaper 

industry. Pictures were sent by 

submarine cable between London 

and New York. Introduction of the 

Bartlane cable picture transmission 

system in the early 1920s reduced 

the time required to transport a 

picture across the Atlantic from more 

than a week to less than three hours. 
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Birth of Digital Image Processing (DIP) 

• The first computers powerful enough to do meaningful image processing 

appeared in the early 1960s for the space program. 

• DIP techniques began in the late 1960s and early 1970s to be used in 

medical imaging, remote Earth resources observations, and astronomy.  

• The invention in the early 1970s of computerized axial tomography 

(CAT), also called computerized tomography (CT) for short, is one of the 

most important events in the application of image processing in medical 

diagnosis.  

The first picture of the moon by the U.S. spacecraft Ranger 7 , July 31,1964 
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What is digital image? 

The image consists of 

finite number of pixels 

( f(x,y) ) 

pixel 

Every pixel Is an 

intersection  تقاطع

between a row and a 

column. 

 

every pixel has 

intensity كثافة      

 
 Ex:  

f(4,3)= 123 

Refers to a pixel existing on the 

intersection between row 4 with 

column 3, and its intensity is 

123. 
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“Binary Images” 

Binary images: are images that have been 
quantized to two values, usually denoted 0 
and 1, but often with pixel values 0 and 255, 
representing black and white.  

Remember:  images can be: binary, grayscale, color. 
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“Grayscale Images” 

• A grayscale (or graylevel) image: is simply one 
in which the only colors are shades of gray  

    (0 – 255) 
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“Color Images” 

• Color image: A color image contains pixels 
each of which holds three intensity values 
corresponding to the red, green, and blue or(  
RGB)  
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Digital  image processing  levels 

 low level processes: primitive operations ex: 
reduce noise,  enhance contrast enhancement 
and sharpening. 

 مثال صورة قديمة نريد تحسينها

Mid: segmentation (partitioning image as 
regions and objects). 

صورة لكرسي نريد تعديلها حاسوبيا لنبرز حوافه  : مثال  

 High –level: recognizing objects 
صورة لمشتبه فيه نريد الحاسوب ان يتعرف عليه: مثال  
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Types of Imaging Systems 

• Imaging systems depend on energy sources  

• Sources of energy include: 

– the electromagnetic energy (EM) spectrum,  

– Ultrasonic,  

– acoustic, and  

– electronic 

• Accordingly there are different types of imaging 
systems and an ever growing list of applications. 

• Multi-spectrum imaging is also available 
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Types of Imaging systems:  
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Figure 1.6  

Radar image of 

mountainous region 
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Security applications 

Most current Mobile Phones are equipped with digital cameras. 

Here we are showing image preprocessing procedure used for 

face recognition system for PDA developed at Buckingham 

University. 



Surveillance 
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Digital Image Processing system components  

• Digital Image Processing assumes the existence of a 

source of energy, a sensor devise to detect the 

emitted/reflected energy, a coding system for the 

range of measurements, and a display device.  

• However, a modern DIP system requires powerful 

computing hardware, specialised software, large 

storage systems and communication devices.  
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Digital Image Processing system components  
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Fundamental steps in digital image processing 
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 Image acquisition (ch2): capturing an image in digital form. 

 Image enhancement (ch3,4): making an image look better in a subjective 

way. 

 Image restoration (ch5): improving the appearance of any image objectively. 

 Color image processing (ch6): color models and basic color processing 

 Wavelets and multiresolution processing (ch7): Wavelet transform in one 

and two dimensions. 

 Image compression (ch8): reducing the stored and transmitted image data. 

 Morphological image processing (ch9): extracting image components that are 

useful in the representation and description of shape. 

 Image segmentation (ch10): partitioning an image into its constituent parts or 

objects. 

 Representation and description (ch11) : boundary representation vs. region 

representation. Boundary descriptors vs. region descriptors. 

 Recognition (ch12): assigning a label to an object based on its descriptors 

Fundamentals steps in digital image processing 
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