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Aim of the workAim of the work                                                            

 The aim of this work is to develop The aim of this work is to develop 
modified sharpening spatial operators modified sharpening spatial operators 

which can be used alone or in addition to which can be used alone or in addition to 
the existent smoothing spatial operators the existent smoothing spatial operators 

to enhance digitized images of to enhance digitized images of 
radiographic films captured using low radiographic films captured using low 

cost flatbed scanner. cost flatbed scanner. 
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IntroductionIntroduction                                                                        

 Image Image is two dimensional function            is two dimensional function            

      when   and   are the spatial coordinates when   and   are the spatial coordinates 
also they can represent the coordinates also they can represent the coordinates 

of the of the pixelspixels which are the finite elements  which are the finite elements 
of the picture of the picture 

),( yxf

x y
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 The mathematical model of the digital image is  The mathematical model of the digital image is  

        matrix             in the following form:        matrix             in the following form:)( NM ×
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 The first application The first application 
of digital images of digital images (DI)(DI)  

was in the news was in the news 
paper industry when paper industry when 

pictures were first pictures were first 
sent by submarine sent by submarine 

cable between cable between 
London and New London and New 

York in 1920s. York in 1920s. 

 TheThe  beginningbeginning  of of 
(DIP)(DIP) started with  started with 
the race of space the race of space 

discoveries.discoveries.



 8

                                                                                        

 DIP techniques began in DIP techniques began in 
the lattes 1960s and the lattes 1960s and 

early 1970s to be used in early 1970s to be used in 
medical imaging.medical imaging.
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Digital image processingDigital image processing                                  

Applications of DIPApplications of DIP                                                                        ..                    

   Digital image enhancementDigital image enhancement
   Image restorationImage restoration
   Color image processing Color image processing 
   Morphological process Morphological process 
 Image matching Image matching 

 Edge detectionEdge detection  
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                                                              Components of  DIP systemsComponents of  DIP systems                                        ..

 Sensor Sensor 
 DigitizerDigitizer
 Computer Computer 
 SoftwareSoftware
 MemoryMemory
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    Types of image digitizersTypes of image digitizers                                                      ..

 Flatbed scannerFlatbed scanner  
 Sheet-fed scanner Sheet-fed scanner 
 Drum scanner Drum scanner 
 Digital camera Digital camera 

 Film scannerFilm scanner  
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$16,495.00 $10,445.00 $48.97 
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                                                        Digital image enhancement                           Digital image enhancement                           ..

 Frequency domain techniquesFrequency domain techniques
 Spatial domain techniques Spatial domain techniques 
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                                Spatial domain techniques                          Spatial domain techniques                          ..

 One pixel processing One pixel processing 

 Multi pixels processingMulti pixels processing  
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One pixel processingOne pixel processing                                                                    ..                      

                                                                                        ..

 Simple intensity processingSimple intensity processing    

- -             Image negatives Image negatives 

--            Contrast stretching    Contrast stretching

--           Compression of the dynamic rang      Compression of the dynamic rang 

-   Gray level slicing Gray level slicing 
 Histogram processingHistogram processing

--              Histogram equalization Histogram equalization 

- -       Histogram specification      Histogram specification
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Multi pixels processingMulti pixels processing                                                                          
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Smoothing spatial operators                                 Smoothing spatial operators                                 ..

 the goal is to increase the blur of the image to the goal is to increase the blur of the image to 
remove small details from an image and remove small details from an image and 
bridging of small gaps or smoothing the false bridging of small gaps or smoothing the false 
contours. contours. 

 There are manly two mathematical concepts There are manly two mathematical concepts 
used in smoothing process used in smoothing process 

-  -     Averaging    Averaging 
-  -     Mediating (nonlinear)   Mediating (nonlinear)
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                                                Sharpening spatial operators                               Sharpening spatial operators                               ..  
 Sharpening is the opposite process of Sharpening is the opposite process of 

smoothing which used to highlight fine details smoothing which used to highlight fine details 
of an imageof an image

 Mathematically sharpening process can be Mathematically sharpening process can be 
modeled as a differentiation operation. that modeled as a differentiation operation. that 

sharpening depends on increasing the sharpening depends on increasing the 
difference in gray level of neighborhood pixelsdifference in gray level of neighborhood pixels  
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                                  Second derivative operator                           Second derivative operator                           ..

 It was founded that the simplest isotropic It was founded that the simplest isotropic 
second derivative operator is the   second derivative operator is the   
Laplacian which have the following formLaplacian which have the following form

      So it can be written as the followingSo it can be written as the following
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First derivative operatorsFirst derivative operators                                                                              
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 The following equation represents one of the The following equation represents one of the 
used equations for nonlinear sharpeningused equations for nonlinear sharpening
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The modified operatorsThe modified operators                              

 Increase the intensity Increase the intensity 
 Sharpening Sharpening 
 Smoothing (optional)Smoothing (optional)



 25

MaterialsMaterials                                                                                        

 Radiograph films Radiograph films 
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 DigitizerDigitizer

 ComputerComputer  
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MethodMethod                                                                                  

 Flow chart of Flow chart of 
the program the program                               

Scan the radiograph film 

Save image as jpg file
 in reachable  director 

Yes

No 

Save / Print / Send

Call one of the modified 

functions 

Is treated image 

satisfy the needs 
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ResultsResults                                                                                              

Second derivative operators                            Second derivative operators                            ..            
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First divertive operatorsFirst divertive operators                                                              
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Modified operatorsModified operators                                                                    
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Modified operators plus smoothingModified operators plus smoothing                            
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ComparisonComparison                                                                                    
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ConclusionConclusion                                                                              

 The modified operators achieve acceptable   The modified operators achieve acceptable   
enhancement of the images.enhancement of the images.

   Centers or departments of radiology can get Centers or departments of radiology can get 
the benefits of the benefits of 

- Digital image processingDigital image processing
- Digital image transmitting Digital image transmitting 
- Digital archivingDigital archiving
- Teleradiology, TelemedicineTeleradiology, Telemedicine      

        with considerable costs of resourceswith considerable costs of resources. . 
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Future worksFuture works                                                                            

 In the real time application In the real time application 
 Dealing with color imagesDealing with color images
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Thank youThank you  
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