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Introduction 

Digital image processing 

Processing of digital images by means of computer for human interpretation, storage, transmission, 

and representation for machine perception. 

Applications of digital images 

Vision is the most advanced of our senses. Humans are limited to the visual band of the 

electromagnetic (EM) spectrum, 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. Some of them are listed below: 

Medicine 

Space program 

Interpretation of X-rays 

Study of pollution patterns 

Restored blurred pictures 

Electron microscopy 

Machine perception 

Nuclear medicine 

Fluorescence microscopy 

Law enforcement 

Radar imaging 

MRI 

An image may be defined as a two dimensional function        where   and   are spatial 

coordinates and the time amplitude of   at any pair of coordinates        is called the intensity or 

gray level of that image at that point. When   and   and the intensity values   are all finite, discrete 

quantities, we call the image a digital image.  
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Brightness adaptation and discrimination 

 

The range of light intensity levels to which the human visual system can adapt is on the order of 1010 

from the scotopic threshold to the glare limit. 

Image formation model 

 

When an image is generated from a physical process, its intensity values are proportional to energy 

radiated by a physical source. As a consequence,        must be non-zero and finite.  
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The function must be characterized by two components (1) the amount of source illumination 

incident on the scene being viewed, and (2) the amount of illumination reflected by the object in the 

scene. These are called illumination and reflectance component and denoted by        and        

                    

Where 

              and                

 

Dynamic range 256 color, 24 bit, 0 , L-1 

Saturation 

Noise 

Resolution 

4:3 format, 16:9 format 

DPI 

VGA, SVGA, QVGA, 50 Mega Pixel sensor 

Video frame rates, fps 

NTSC: north American and Japan 
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525 lines per frame, 30 frames /s, each frame is composed of two interlaced fields, 

each consisting of 265.5 lines. Thus, alternate fields at sent at 60Hz to eliminate 

flicker 

 

 

SECAM: sequential chrominance signal and memory used in France, Eastern Europe and 

Soviet Union  

PAL: used in West Germany, UK, Asia and Africa 

Digital TV 

Binary images vs grayscale images 8 bit and 16 bit, unsigned, dicom 

 application of binary images 

8 bit images, unsigned integers 

Color representation 

Chromatic light spans the electromagnetic energy spectrum from 0.43 to 0.79 m. Basic quantities 

used to describe the quality of light source are radiance, luminance, and brightness. Radiance is total 

amount of energy that flows from the light source (W), Luminance (lm), give a measure of the 

amount of energy an observer perceives from a light source.  

R G B Cy M Y Black   

Concept of colormap and indexed images  

RGB format, Y Cb Cr format 
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Color Image sizes,  

Image displays 

Camera Operations 

 Exposure, Shutter, Film speed, Depth of field, macro lens, optical and digital zooms, 

aberrations 


