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What is Digital Image Processing? 

• An image may be defined as a two-dimensional function, 
𝑓(𝑥, 𝑦), where 𝑥 and 𝑦 are spatial (plane) coordinates, and 
the amplitude of 𝑓 at any pair of coordinates (𝑥, 𝑦) is called 
the intensify or gray level of the image at that point.  

• When 𝑥, 𝑦, and the intensity values of 𝑓 are all finite, 
discrete quantities, we call the image a digital image.  

• The field of digital image processing refers to processing 
digital images by means of a digital computer.  

• Note that a digital image is composed of a finite number of 
elements. each of which has a particular location and value. 
These elements are called picture elements, image 
elements, pels, and pixels. Pixel is the term used most 
widely to denote the elements of a digital image. 



Vision 

• Vision is the most advanced of our senses, so it is not 
surprising that images play the single most important 
role in human perception.  

• However, imaging machines cover almost the entire 
EM spectrum, ranging from gamma to radio waves. 
They can operate on images generated by sources that 
humans are not accustomed to associating with 
images. These include ultrasound, electron microscopy, 
and computer-generated images.  

• Thus, digital image processing encompasses a wide and 
varied field of applications. 



Levels of Processing 

• One useful paradigm is to consider three types of computerized processes 
in this continuum: low-, mid-, and high-level processes.  

• Low-level processes involve primitive operations such as image 
preprocessing to reduce noise, contrast enhancement, and image 
sharpening. A low-level process is characterized by the fact that both its 
inputs and outputs are images.  

• Mid-level processing on images involves tasks such as segmentation 
(partitioning an image into regions or objects), description of those 
objects to reduce them to a form suitable for computer processing, and 
classification (recognition) of Individual objects. A mid-level process is 
characterized by the fact that its inputs generally are images, but its 
outputs are attributes extracted from those images (e.g., edges, contours, 
and the identity of individual objects).  

• Finally, higher-level processing involves "making sense" of an ensemble of 
recognized objects, as in image analysis, and, at the far end of the 
continuum, performing the cognitive functions normally associated with 
vision. 
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Visible and Infrared Bands 



Infrared Satellite Images 



Rest of the World 



Automated Visual Inspection 



Automated Image Processing 



Imaging in the Microwave Band 



Imaging in the Radio Band 



Different “Views” 



Acoustic Imaging 
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