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Aim of the work

" The aim of this work Is to develop
modified sharpening spatiall operators
which can be used alone or In addition to
the existent smoeothing spatial operators

to enhance digitized Images of
radiographic films captured using low.
cost flatbed scanner.
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Introduction

IS two dimensional function

Wheqa anc’. are the spatial coordinates
also they can represent the coordinates
of the which are the finite elements
of the picture



e matnematical moael oI the digital Image: IS
AT nithe reliowing rermm:




" Thefirst application
off digitaliimages
Was Inithe news
paper mdustry when
pictures were first
sent by submarine
cable between
London and New
York in 1920s.

" Theheginning of
started with
the race of space
diScoVeries.







Digital image processing

Applications of-DIP

" |mage restoration

" Color image processing
" Morphological process
" |mage matching

* Edge detection



CompPeRENLS OIT DI SYSIENS

ol
~
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" Computer
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* Memory



IVpES oliimaqgerdigitizers

= Sheet-fed scanner
" Drum scanner
" Digital camera

®" Film scanner



$16,495.00 $10,445.00 $48.97



Digitalllimage: ennancement

FEQUENCY domain tecnnigues

SPEEINEEIEIINECHINENES




Spatial.aemailn tecnnl
One pIxel pro

SV I INEIE]S processing



One pIxel pProcessing

. Simple Intensity: processing

- Image negatives

- Contrast stretching

- Compression of the dynamic rang
- Gray level slicing

. Histogram, processing

- Histogram equalization

: Histogram specification



MUt pIxels processing.

' Cx+ L i+l 4L
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SheethIng spatial'eperalors

" the goalis e ncrease the biur efithe Image e
iemove small details; firem; an Image and

pridging of small gaps or smoeothing the false
contours.

" There are manly two mathematical concepts
used In smoothing process

- Averaging
- Mediating (nonlinear)




& Mask of averaging filter with

aqual weight forall neighbors



Sharpening spatial'eperaters .

= Sharpening isthe opposite Precess, of

smoething Which used: to highlight fine details
of an Image

" Mathematically sharpening process can be
modeled as a differentiation operation. that
sharpening depends on increasing the

difference in gray level of neighborhood pixels



Seconad aenvative eperalor:

" |t was feunded that the simplest Isetropic
second derivative operator IS the
Laplacian which have the follewing ferm

S0 It can be written as the following



Laplacian mask to sharpen the horizontal and

vertical lines

Laplacian mask to sharpen the oblique lines in

addition to the horzontal and vertical ones

" |




Elrst dernvative: operaiors

Maslks for first order

derrvative sharpemng

a: honzontal Eoberts,

b: vertical Roberts.

¢: honzontal Prevatt,

d: vertical Prevatt,

e: honzontal Sobel,

f: vertical Sabel




Noenlinear sharnpening

" The follewing equation represents; one of the
Used equations fier nonlinear sharpening



The modified operators

" |ncrease the intensity.
" Sharpening
" Smoothing (optional)
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" Radiographn films

Samnple

BT T

acceptable

Enee proper







= Digitizen

Scanmner type Flatbed scammer

200 dm

+

Optical resolution

Max resolntion 200 x 600 dm

Form factor desktop
Max size of media 210 x 207 nun

* Computer

Intel Pentmim IT1




Method

Scan the radiograph film
= Flow chart of
th € p rog fiam Save image as jpg file
in reachable director
Call one of the modified
functions

>

Is treated image
satisfy the needs
Save / Print / Send



Results

Seconad aervative eperarors

2111 o 1i11al Linear sharpening

1L
Fxt

Linear sharpening
E

ITonlinear
sharpening




Linear sharpening

COriginal

Linear sharpening Monlineatr

E

sharpening




S Linear sharpening
Criginal '

Linear sharpening o TR

sharpening

B



ElrSst divertive eperaters




NModified operators

Original

Sharpen3 Sharpend
i e - = JE

ik : :
Sharpent



Original "‘vllﬂl‘lrfll ) "‘rllﬂl rend

sharpend Sharpen”




Sharpen3

il

Sharpend Sharpen”



Viediiied eperaters pius: Sineelning

Original




Sharpen3




'

Sharpent




Comparisen

Original | e Sharpen 4

Sharpet] 4 bl
sharpen 4 plus D ——
smoothing T onlinear

sharpening




Original

sharpen 4 plus .
smoothing ' IiI -:::-;:1}111‘; Huﬂ
= sharpening




Criginal Sharpen 4

Sharpen 4 plus MMonlinear
smoothing sharpening




conclusion

" The modified operators achieve acceptable
enhancement ofi the Images.

" Centers or departments of radiology can get
the benefits of

- Digitallimage processing
- Digitallimage transmitting
- Digital archiving

with considerable costs of resources.



Future works

" |n the real time application
" Dealing withi color iImages



Thank you
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