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Digital Image Processing 

First applications of digital images was in the 
newspaper industry, when pictures were first sent by 
submarine cable between London and New 
York. 

A digital picture produced in 1921 
from a coded tape by a telegraph 
printer with special type faces. 

A digital picture made in 1922 from a tape punched 
after the signals had cross the Atlantic twice. 
Some errors are visible. 

R.C. Gonzalez and R.E. Woods, Digital Image Processing, 2nd , Prentice Hall, 2002. 



Digital Image Processing 

The early Bartlane systems 
were capable of coding images 
in five distinct levels of gray and  
increased to 15 levels in 1929. 

R.C. Gonzalez and R.E. Woods, Digital Image Processing, 2nd , Prentice Hall, 2002. 



Journal on Image Processing 
Å IEEE Transactions on Image Processing (1992-to Present) 
Å IET Image Processing, Computer Vision, IET  (2007 to Present ) 

Title History  
ï ( 1994 - 2006 ) Vision, Image and Signal Processing, IEE Proceedings -  
ï ( 1988 - 1993 ) Communications, Speech and Vision, IEE Proceedings I  
ï ( 1980 - 1988 ) Communications, Radar and Signal Processing, IEE 

Proceedings F  

ÅGeoscience and Remote Sensing, IEEE Transactions on (1980 to 
Present) Geoscience and Remote Sensing Letters, IEEE  
ïTitle History  
ï ( 1963 - 1979 ) Geoscience Electronics, IEEE Transactions on  

Å Pattern Analysis and Machine Intelligence, IEEE Transactions on 
(1988 to Present) 

Å Systems, Man and Cybernetics, Part A, B, C 
ÅMedical Imaging, IEEE Transactions on (1982 to Present) 
Å Fuzzy Systems, IEEE Transactions on  
Å Neural Networks, IEEE Transactions on  

http://www.signalprocessingsociety.org/publications/periodicals/image-processing/
http://www.ietdl.org/IET-IPR
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=4159597
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=4159597
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http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=4644477
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=4644477
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=36
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=36
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=8859
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=8859
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=4043135
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=34
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=3468
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=3468
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=42
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=42
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=42
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=91
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=91
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=72


http://www.sciencedirect.com/ 
Å Computer Graphics and Image Processing 
Å Computer Vision, Graphics, and Image Processing  
Å Computer Vision and Image Understanding 
Å CVGIP: Graphical Models and Image Processing 
Å CVGIP: Image Understanding 
Å Graphical Models and Image Processing 
Å Image and Vision Computing 
Å Journal of Visual Communication and Image Representation 
Å Medical Image Analysis 
Å Signal Processing: Image Communication 
Å Pattern Recognition 
Å Pattern Recognition Letters 
Å The Egyptian Journal of Remote Sensing and Space Science 
Å ISPRS Journal of Photogrammetry and Remote Sensing Full-text 

available - click for details 
Å Remote Sensing of Environment 
Å Journal of Medical Ultrasound 
Å Journal of Ultrasound 
Å Information Fusion 



Text books 

Åhttp://www.amazon.com/s/ref=nb_sb_noss?u
rl=search-alias%3Dstripbooks&field-
keywords=image+processing&x=0&y=0 



Applied Science 
ÅLinear algebra 
ïVector & Matrix 
ïLinear transformations 
ïEigen system(Spectral, Orthogonal, PCA etc. ) 

ÅStatistics 
ïMeasurement and analysis (Statistics: mean, variance, 

moment, etc.) 
ïClassification(Bayes, Hidden Markov) 

ÅMathematical analysis 
ïFourier analysis 
ïWavelets, Curvelets, ContourletsΣ Χ 
ï{ƻŦǘ /ƻƳǇǳǘƛƴƎ όCǳȊȊȅ ǎȅǎǘŜƳǎΣ bŜǳǊŀƭ bŜǘΦΣ D!Σ {!ΣΧύ 

ÅComputer programming 



Application areas 
ÅImprove pictorial information for human 

interpretation 
ïSuper resolution 

ïImage enhancements 

ÅProcessing of image data for storage, 
transmission, and representation for 
autonomous machine perception 
ïData compression 

ïComputer vision 

ïIndustrial inspections 



Al Bovik, The Essential Guide to Image Processing, Academic Press, 2009. 



R.C. Gonzalez and R.E. Woods, Digital Image Processing, 2nd , Prentice Hall, 2002. 



Computer imaging system 



Digital Image Acquisition Process 

(Images from Rafael C. Gonzalez and Richard E.  

Wood, Digital Image Processing, 2nd Edition. 



CCD (Charge-Coupled Device)  
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http://www.foveon.com/ 









Table 1. Sensor characteristics of THEOS. 

Characteristics PAN MS 

Number of bands 1 4 

Bands 450-900 nm.      Band 1(Blue)  : 450-520 nm. 
 Band 2(Green): 530-600 nm. 
 Band 3(Red)    : 620-690 nm. 
 Band 4(NIR)    : 770-900 nm. 

Spatial resolution at nadir 2 m. 15 m. 

Swath width at nadir 22 km. 90 km. 

Accessible corridor about 1000 km. (±30̄ ) about 1100 km. (±30̄ ) 

Bit resolution 8 bits/pixel 8 bits/pixel 





Multispectral images 

(Images from Rafael C. Gonzalez and Richard E.  

Wood, Digital Image Processing, 2nd Edition. 



HowStuffWorks 

Ultrasound imaging 



HowStuffWorks 



X-Ray imaging 

HowStuffWorks 



MRI Image 

HowStuffWorks 


