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(Introduction image process) JJF.ll1.+ltr. i,e 4-olL 1-l

l"LjYl '-*,,"r ,a! JJJ| A+lL- sW al,'r'' "L;rJl i+lL" i.+ *.u-Fll c.ra oL

lrr bi6 i-!jl r.,-lt ,_Jr ,+:.jll crtrt*J1 ;i i.lL OS^,J,4-^sJJl r_Jl ,*;
r.,-ll t*LA J&ll Ji+-,".1c crt+IJl elb Lr,oarl.-ll o+1L-.tit *l; ,Jl i+lJl ,,,.--,r

6$i: Ots^Ytt ,",:- iif.,i- +:lLl,-r liL'll dl$ jLi. Y l.+ 6J#s c.,bjJlF Ua 'u'"n rl

:1r:l qIXi d,t" 6JJJI 
"[1l 

;:ep.!l dJ.till LF J u,.lFll e}Jtr:-l r|ncl', _.1eJl

+1 .- j dllir 6uJl 
"|t\i" 

O^; i,,-t- crlrli rl;c! i;ili^ll dlb l4+ jtrd 4s_ri,.i,. drti.-

. dl.c ,.j +il ,rJc ".rl;cl f.i drl- 6JF-ll r-l-b grL-ll €J'$ll ir+lil! $llJl ,*'iill

,a+.!jl J J,,-ll LI'-l dr\:^jJlFr c,lrij alr:.r'Jj r*rtl JJJI 4--1. l,- rl+- i{+

[1] +r$ll .ra s.i JL-iit+ k-o! ,jJtill f+- ,JrS dK& J-Jl LL- -il:rl 3F3,r

ejj .':- ."'".,1J1 4:iJ q's !4.,t"!l j:lsilJ c.,Li"l]l :=i JJ|,.jI Ll. L- dt+- J|+j,+

;Jg^Jl c,LJl e lJsl-l Ji t{j. i.dl 'ljFyl u,aL-iil3i ;; Jt ,j+"-S in- }l .:.,ul--"ll

u"F ri 6J#l os ;:3+ll 
"L,.,i.!l ,J' .i_FillS ii-$l crt+LJl d trlll J+'xl

: ,r.5rJl 4Jl-- J.)l+ LF+ * I 'Ji .els-r)l

-r'r)'o';jr- t-l ,+L'll gb rs-": .5-,r"* eto. 9* -jJ"l jl 6J r.- l"l trilJl d'r)E:"" ;i;3
;ljYl roj 6 'Fl rL.rl & cFiL-Jl ;. i-c_e.;- Jl ( k+lo Jg."-ill Jl dl,r$ll clJ+l

t ll ill

4+l5ll ii:t-ll kr^i ill:i- g.:+ ta:L"lcl e+ c.,J-LJt jL{+ Ji 1-#l ,.-.J.."jsl :rc

t"d ,J4aJ,-ll EK-e c(Frequency Domain) aes1ill ai1-ltj(Spatial Domain)

.t"dt-iJ+L3

.,,,1*,tJl dilr Oj5: i+J. i-i.i,-. lil^ -l' 4#Jll J-Jl d+.1 r+ aiK^ll 1+ll i
,r.- ,i .(Grey Images) q:L't -1j"- ,i ,(BinarY Images) i-. $ -,rr-'i4e+ ;'F:
6J Jl drS+ Jl 6-$Ul 4d ,FlJ.ti.rll ,Jl,i.i riJ 4;:Uilt -1-Jt *ji (Color Images) tuel^

6:l-S ,!:l-;Jl J-Jl t i .u,,s'll-' Ji (0) Jti".S iJJ,-ll l"rili JF JJ.,J ,(1) 4"J+

)F t-r d.X cx L i.lil$.*/ ajJLIl ;rJl3 ,(1) J! (0) ,.r. l.6riri.-," J^-tr' #
f?l i-rlL" Jl .:rL' 

'Jjil
1.



'tpUt Jur.all i+lb.. jl.ly 2.1

dill ,Jh-.,Jc ..lro c.r"l "- iL-13; (lmage Acquisition) 6J-",-ll slc iJj,-.lt - 1

dl. _p: JjC JL* r -.;r 
q.-5 all

r,-l,i 6rtjj ,dfu 
",.iill L1,. 6--1 Jl iJi^-iS (Image Enhancement) 6JJ,-ll il+"ri - 2

(contrast) 6J ,.-ll
l(r-JjL Jl 6JFl 6rLelilJLJ (Image Restoration) 6J r,-ll C)t -l - 3

6JFl dt6.ii i.:!c) 
-el 

i.^eJl elj+)l -lt LJ-.-.J (Segmentation);J Jl ej-'il - 4

, ;lll ,rjr- t l.jl

(Object Recognition) ;; +ll .9 qi':." 'Hi^: -J

(Representation & Description) ki^-r:6J q'll Ll..',5.j -6

Jtl rs-il ot!$i Lt "\tj .itiifill dF _tKll os ;;Fl i.Jt'- elr e\:-i.,i r

-.),,,:ll +.Ajl i-.!t*Jl ui 1---i: gi ,Jr"+X ;fu , dJlJ 4*rJ-lJl a1-.,/1, f)l eUYl,

4+^ijl LlUl d;i !l , r(Jl- eJ""jlJ,-iJlijll .-':+ g!-rrl5 J *ll +-,1l 6l+Lc J.ii ,,-i,6

di ,'!- . )..i JFI iJt -..r. dr-ll l.c.r i$ Y :lsi e,liJl J3 l+j! & elJi 6:'5 -)e-ll
4:-iJJl crul+Jl oia i.:lt J,-!:t_,!.t+l: -)rJl .-r,"till !#jl _'-.li^illl ,Jlg jsJjll t.lA *
,jS.J"ill Ll)l clirJ.cJl--r...)li!.t!J-Jl lel -1Cl cJt-JJl ,i ,Jt o-ue_jS:;-

.[3].-.,+ ,i I rJ+-r ri ,:r+*s jk+ ;F Oi

Digital lmages :iglJl rr,all :3-1

crL:L- ,..ne-..i c,liL ip '''1!r ,.+ Llc '"-r.^-r Digital lmages ar^ljl JJ--ll

a,;-3JJl ;.r$13 ''t .-ll # ,ilS^ll dl .,Je J.i A+t.1 t + c.l--5,lJl .rA Ji,3r ,6'Jl 4,c

4!fi kj .,Ie .+, i"S .JSJ'UJl dL ,:-; i';"!1 # J$ -1" du,i: oL3JJl 'u3
[3] 'Pixel rl

r.Ji'"i e+ +rl '''l- ',u -lJl se JJF-ll ,ra Ji,':"i ',' "- ii;Jl r,Jl 113;i ' ;hr"'

;.:e eltu3 (Bits)+"eL$l ...r. j*lJl .[rJ tl\-1..L .rr-Hl ,J ].-n (Pixel) i#jt p,rft

:slid l-5,y'r clialt lia .p gls:i

2



ll Jl 4,6ljll rq-11',, U- t^ 93 (0,1) q+r r;35'j:..lrirs_r alrr: 'L rJl ,J91"3

..t"+".!b .r*!1 Uaj J.ll Cr+A .B+ -r.lJl Lr. tdl lrAr (Binary lmage)

e+-, (Byte per Pixel) iJ.i'r (.E1 4il.iiJl ol ''.rll ;^ i-ej .. alr-"'...L rq,-ll r-l"rini -1,

i* cl_F_r +Ljl .:L.J"rill ;^ i.e3,.;- .trJl 'JA ,/ JclJJ rpL_,!l r_Jl,r , U':
.(8 Bit per pixel) i.Lii r-lSl i."nLi r:.rlrrj q:l^r :|.:ol itt- e e. rl 6_F (0-255 )

(3 byte per pixel) al.ij $l i.,61-i olr-e e)Li plrr', .1-r uJl ,J$": nS+ ll -2

J) djjll drl-r.J$ aL-:r (True color image) ;.rr.Jl ,.iJill ,ldl 6_,p:Jt, 
, u'r L rA:

.oj @294967296) .r,; l*

4^ &l-ill i-Jjl.J islJl ,,, "-y .3514 ;:e ellir ,-r. j-lJl d .+^.,;tt )*-ll dA J-J

o,.,lb Sit Map Picture cr^ +r-"!Jt ;,"; .rJl c.leL,''';l:1..'rill &rgllr ,-r..ll

+^,,r ],l:$ , :lJl F.= ,..r-4 ,,'r '.tl l*! 6JFl .1c Le.t- S1.-p Li--r i+'5 1€ 
'r<l j15"3

t41 . ...d1 (GlF dPG) Joint Picture Group & ro.-ll otiL glti ,rr! C

al ':.',..L Li i9r"- crlil" ci-l: te Ur, ;li,-;SJ)l i+-,Ul ,*f i.-!jl Je-ll ,-,,1 "",<l *
i-11,. a$c .',-+ i .6r r19c!; 

'l e,.i ili ,l ':-, ..1,'' el (Scanner) ,:rJl g.-Ut 11.e-

"-i4ll ;l i) ,6-,lj cJS3.:,-r. j*lJl al 
r:.', .1.r rq,all .& e" ,J^l'.111 ,3lJL u5, d{i-l JJt

u*.-ll .1^ a-ij- -isl elii ,,Jc &^-J!, JJI ,''..'-.5 9 tJl a-Jt" rJa L.ir"+jl

[4] .Cr- d#]nl 4+l^-Vl

. 4*^E-rl JJ.4!l cJ.\:^l idi:rs 4.1

:l.rc)l g'. (2Dimensional anay ) rl.+!l {,. lri i-i.i.-.S {$-,tlt -1:Jt ,Ji;
"' 'Fl cilsi elJ- i uJi o'.s (pixel ) a+-r_l- ;:-:J ieL;)l 6),-i di"i l{j. cJs e-+ ;t

. fu_rL _ri g:L-.;6-1:l c.rli

e1rll # 4-Lill *l' Oitt rF! (Raster ) ; ,Fl eU t+o 'r1. .J Cill oiA

e*,|Jl d$ cra a,,rJ'.-lt &lrsrl e,rs J,! r.J,1..3ll a;Lc .j .6$lt o.re ;" I ^ii dS 4li"3 t'$l

!)Jl r:c .rJc .r"i'1 013.u l.le j r crl.rr.gll .tA rhi"i t{++J,"{ ar dtt aiiiilt sle' .' 

"i"i

i:sl3 a$ 6:s-e dK dH:."J alJ ,jls 4^r,rdl cltJ-Ul dii r 6.uj (.E cl-i.jl L ri: - .ll ar- Lill

iHijl sJ.! 611131$i J" lxll rrc ei+j i +J-Hl.L|I.. ,.i+-,,s -.,*:11 C" F
!sar. tjJl (16),rl-.:r lJ)j. (4)Jl



4

, rzrr, -.,. i. rs leli F r.r\rr...r Jis)l r-nKr tjj ( 256 )\J.,"]J !).:;'tn J"i.jlr Jl Jr,-jl .r_,-

[g]. l;JL. L,,rr....tt _)-Jt q5.ajiJ. l$ \t! ( 24 ) + tJ+;lt ipi:

(Raster) e"Ul ,"t'4'nFll sh-Jl .tJjjj ( 1.1) d$

; :uyal g &tr:tt 4*if : 5-l

: r1,re-5rl Jl ijt(.i)l C. IdLl-iJ l{i:Ja dr5 LF pte dK,j'r JJ.-ll e."il

: vector Graphics (line art) i{si"ll d.lt'J-Jl

,J iJS.i.Js eti, ( Fxcel,Corelf)raw ) & Qstt elJ+1l,,,f .+.,i-)l lu,'rr"u-,

6ti.-1Fl d LaJ-,.re3 ( Lrtl ass3 .rlJll, ci<'ill) cJi^ c,ti-- aJ c1.rtS ue 'oJLE 6JJ'.-J|

.[3](object oriented graphics) -i 1j:lr liA 
^J' JJli elbl' "55)l

: (BitmaPPed) ;JJF ll 'L!i'
crl:-:Jl ,-r" aI"L JS.: .,lc _2 j"Jl .1 a;caXl o5a e Sj. tlrs'i"Yl 4.rli tj,.r jo3

, 
''S""i dJl Jrll o:a iJ.|-39 t{+ iiLj. drLJ,I*" kl a+-,J- 6:rj clS3 (pixels) a.r;- 9-.lt

,r4J- J.L-i ds.r di-XJ (Jlc)l ,.1" 4ji_Gll drl\jl + n:J iel;)l ir.:,j j:lll ii_)*-

-a-,l..Jl 
"r 

r+tFl ol.s3ll 
=$_i C-:: ( 1. 1 ) ds*illj,

'ro

.[3](Raster)



: ( Image tYpes) re.llglJ'ii 6-l

$Lill :.lc,-i\ L(-.i- d{is d6J k;9!5i sJl OIJII :.:o ci+rLFJJl . il:r.r

: llsrYl oil aeij. ,Jrl dS U;+-;.,,]lt (Bits)

: (Binary images) 4gljiJl JUraI.f

lc.-;i..1-1SJ kl !_,1r.a !:r1 tJSi;r-t, 1rB. d3.3 'Fl 6il5 drtr.,,lJl _l_rel a:l!,ri

r crl:rl_5J13 ,ti^-!t ;p Jt "!l i-ri" ui i-i-.i,-l iJ--ll Ojijl ,;+rl 3i .:1*i gi 1O3i t)

uJ,[t a+L'i iJJ,- Ji (o:"..!lJ JJ-!l _,r:,-) + J.ll "ra ,ri.,,j dlii
. dli e.-.e (2-l) rE illr( . [2][3](Monochrome)

rr*!t ,rtt .1*Yl3 ,q+Yl lii dtrJl "& ,5rir: a;iEi ;-l-l^- (2- I ) dii
: (GrayJevel images) ,grtr.till 6.$ll €l:l Jr9.ll .2

r;rt-l 1..- c"ll grl--./t e-,;olll crli J.Jl d.r +L e .;";r.)l-9 .r-9*,11 -.1.9.- rr;

J.ii iet;)l 6r.i, 0e crt-j'- .-.L; ia-rL-jl crt;;sll rF 1-!)! dF dr-9Sl re <1. i;,i rljll
;et;)l ;r.,i cJr.Ji.,,. rrp 0+g il"ii JS dLli.it L"lii,,,.ll (Bit ) .u gi_e . gslll e3.r

'u ;1 , !i LJ$ ( 256) ,':' ,c l-6ilS.! t'i (8 Bit) rrii.,..: Cl oa aJ.ill 
-1 s-ll3r

.[5] c'rLi;+Lill cl" _r$ u* O)t J.l l 'r1. ,1 dlji Y kjsl fuJL JJ' b! dr *,tl slo JJ--ll

: dlli e;rc (3-1) Llls.illr,

256gjr.' grLia;rLJ 6 r_ra(3-1)(F



: (Cotor images) fuJ'll r3,'ll .3

, .jll .:rLr lliJl .l:c .rl lr,';dll ,,oF Jl l.'r. rll : rl.o,.-o r futLoll J r.-ll JoSL:i"*,.JJVJJJJIJ

(piret) $ clS:: '''J- , I tx J r.-ll J,i.ll \r-L-Yl i'r ll c#,rsl, ct-i cJSl k--r' uF+

6el;)l 6r.i E-!3 ,( Blue ) : (Green )_e ( Red ) ai)i5ll i,*Ijt Jl-jJvl tr. ...i J+J'L Oc

(1 ,l) ke!:. !-.,r g- i.sjJ )Li , (RGB) ,-,,rlt^Jl gll d$,il ai aixll !lJ!l .rd
,iJlt,l..j- (10,90,30) r(res dils li)J (100,60,20) kl^i'i d,jts 11 J.-Yl JrIl qrl'l

; elli C.;je (4-1) ijs,illr .t2l(6,40,200) kr^$ dJL< M dJJi l-drt g "{:-1 ,;.-:i)l

(x,y) C_rll (d 
"JJ 

o.o ir-..i (RGB) 4+:^ (4-1) ds-,

) , c.rji Jl 4ilJl gtjiYlj geilt lrA .,.i 6J.Jl J"lir di"i lt rrtjYl i-i3i.-. # rrl

d::+ f 6s-r" ctl3-.1 ( Entity ) 1g- ,-F; dr :i"Jll crlsil Oi! i-ti.liJl C61l Ji"j

qp )r+9Jl ( Palette) ;ti)l a-9! ,.r-"..,1 u -ei 1 Color index ):'JiJirll drli)l drlr+.lJi

.[3] ( Header ) 6J Jl ' tt' +''J+

ty ct ;-t.r-l n;,1-5*-;.s-e cJS c!^l Cl (Bit) s. *le gtrlt L} e+- ''trr
cjr.+..ri ,Ji ,bj s;-q:,-o ( 256 ) J-6! (pallet) olii4-'i kl lt (8-bit /pixel)

,(24 Bif) crli 
-,) 
Jl (:Jr,.iiil 4lJE dJl'*, ir.J ,di- ( 256 ) ,S* ;lrJlt ot:-t;

ta:t^tcl f; ;.1-#l qre Jj rD$ ( I 6) LjF,)c k e!+: (3 byte )j+-: !_r_r,- ir-l (Js

cltJA J'j f-e , iilSt ,1" S cJ.titt i-dl +, JLtt OCt -,;kL) e."Ul d$ d). 6JiL^

,'lg-ll ullt dElLr dr.i"3ll rr"elill l- ,-J',iq ','i 'l! t*le;lrYt a-rll4+l.

.J-C .r9il" ( 16) .1. F O-6$ 6-1 o.o )'! .+g Y slli .J. f"Jll .rJc j , (Color true)

Y !-d+ll c15Jr oi d, ijl lia .r. cJsi :r 6;,.- gi j ai$-tt ;lill r:' iJ"t -'..j "1!

.t2l drj.ili (20) ar- JKI ,r;; ei et-;



(Mathematical representation image) i.;gall cr.t+,,tt d;Lill 7-l
.rbrVl o{ 2 Dimensional array) rt+!l a-,j. Ei a.i_.i^-.s a*d_!t _,'r*tt .Jic

iJFl i-tsi el9- 5;..J1 sr ( ( pixel 4rJJ,,- ir-j;et;)l ir"i di3.i Ld.(Js 4.J, (,ll

,-J' .tCt .t"-Fl ( Raster) iJ-Jl e*L ki. \i i...r eiill orAJ ijJL ji grL-1 eJ$ drli

+,u.;ll .:l:-jl ep J rJ:,-:lt +;Le gl. p;ill o:l ; L;6 iS nL": glt glt 
"f 

u,t3t

. [| 7]crtrl.sJt .ir qliil k++:+ f dl i+ii:.ll ,Js l"u g.,Ul qJri s.
di+-,tJl ,*ii r -o.rs,3 

iJS d"rt^31 Llij,"Jl ii. tilll tDill ::c ,rJc '.i+ o_.)j.r luj
6Jtij i ci3-,ul aDU.- dlt+- d -1rtitt g. t';.ut3 i..rj:.r 6.s: ,JS diLl f+ r.tlS r+Stt

,j-r:Jl C;-lisar,'Uri (16)sl"'!ltli (4)Jl dr"r-Jl '+'Jir:l-ei-J';r.t-D[:j| 
j.'

J+t ljt i+jiJ,'',$L sjs, l-lsi-t JKlt d,jlsr LT IZSO ) lrLrJ tJ)r ul^,i cli"ill Jl
.[4] tjt- L'r'r. . -tt rFl.,rae i..11. til llr 1 Z+ ; +

image files LJjr.ll crtiLll 8-l

,i aa,- e-lj{l ! "-.: i.rJt+i tr.' .i ;Jl di|-l diiLll rr. tlj'il ir' .rlja

-:[ 3]Lt ':r ..t alrll !.A! ep G\ l^,i.r i4F- dJLl\r1 ..1

Lrri:.,rJis:tdiit Jl gtti( l-2 ) dr+
Description {-lLll d.e, File Type 

'.iLJl t1i
llrJl lLl.sl-Y .'fl* .it^ BMP ( Bitmap )

( Vector -Based ) iu -l' J"d Jl c,liUl -i,,i,i! a 'r-' ,
EPS (Encapsulated

Postscript)

_.x' $r UJ ( 256 ) e dr.,:rll c.,t..i"o -L rrs.+

.Jt gri.] q'ill r..-! ..-ti. -lt-l , :.,Jll uJl ,..'"1-

d'rbri'r,,!l ,D^-.J;A eil--r e 6riJl JFti:I o^ tisll

(Thumber) r9.-ll e.'tl- Jl eil-il!, (Icons)

GIF (Graphic
Interchange fonnat )

...t-ti^ JAJ ,,,511 C.,l-i,o , J"l i+--,,11 '"'lU.tSJl C. f+
4irsrll dg-lnll ar $Sll k+ o:ll 6Jb\Sll at--. !t c.6 ,d

( 24 Bit ) ty..," rn:

JPG, JPEG (Joint
Photographic Expert

GrouP )

( 43 Bit ) + -u.-tt p+ . r'r ,"ri,J: t!.,- 
-'+U tr,

PNG (Portable
Network Graphics)

7



,r-tllr-i.r! 9.1

q-,"LJl ,,'l:1 s'"$lt tjit+=.de{._, Lt)t-r,-6+..-l e-19.-Il ;,,9S1 1_9.-j cll

-l:iliJ er^-.:i i ,',-rJl lrA i l; i*JJl J.l..olI -'#Si 41S.J . ifJ liL 6 ,.'-s

. rj$ll &l'. flri'j-l+ 6JJ--ll -u+Sil JJ--JI -u+Sil C.UJ{

8
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tip3rlt ,.rtt \lu. ati;;hl pi a"r3

( Enhancement digital photo) i*"s-il t '.lJl Je^"ri -l
( Digital Image Segmentation) 4+.i;ll 'J"Jl el";l -2

( Compress digital images) {r.!-!! -r-r-ll 
t^' '

(Distinguish lines of picture)'-.p,,-ll ..1r J"-J"ill ;rv;

(Classification of digital images)a+"!;ll 6 'Fl ' irt t

( Reduce the size of the image)'oJFl r+- L)ilii

(Digital image analysis) 4t r-ll J,Jl il.J-i

(Texture Analysis) Ai-Jl J+L:

(Threshold )i!'Jl 1.2

di.-il C-lr JS& r$ilr a;,Jl o.o 4.6-111 4lJ-,+ll ir"lJJl iJ Jl 6l"i: O>t cr:-l

LI-JI J aSrl-ll r-r.rtLYI rJa 'l i-ri,ll r-1L,- .uJ3 dii^ll u"-);,r-,Y Ji GlJl ;p LriJl

J \:'iirll 4l&*J I'JK 4!jL l+,i J! ','r 'tt !'rJ J . ;J.Jl cbli d',li*J.i c)" +Jl d#.r"

4+JpJ t!..L,- 4.ilS" _p a;r,:t rj.i dli rJe );i .;ud. .:rlL os ;::+j al3ai" Aijj !r"H

9 ki" -i*ll: a*l:. a+.rjsl! dirrii al:ij-,! d$sll ,",!ll *f {-*.+ tajL.jl ,.lS^$

.ti ,',1- .q+J_r_)* J+i ,.i cl d,A!l Ll-all Js ill_.rJ: a.].j!. Jlu^ Jl ;J"Jl e$i:

Jtlill !)A rl.-i ...lS^iJ l++-i i*iLi.ll ,j.Ltill ..r lue 4:i-i 6 r_l-ll rjr L,ir"Jiii irltll

.[4]A+iJl 
'.+'il 

.'r-U. Jl.iiil+

rr_J!. o1j.'.i J! .:- dl: r 6 r:Jl J. ,j!Li" d.-i dJti#till d,}." +il! d +iJl u r
i_;.Jl Ll...ir i.rl"c cti .i+ilr J! JF,_Jl Litu.ll ,.1' d-iAYl JlU.+ k_,iJ _.rt! t- llla

ur-: (4$lill r L$Jl) d,,J,j+ J! ;J!1 e"ii €jll ;.]j'lt esti.",i+l: cDli 1)" rii 1^ l-,I-;

i..l\*^ 4Ji 3i lPattem recognition) Ll"i)l j+J"3S ''J-.Jl slc 4J\Jl elJ'-rl ij
. [4].r;t

# j !jxiYl .rLi qJ' dAiJl aJri -rt+) !:JC-r 4lf- 4rL i,i,,Jt rJrsi ailc a

6J q,.-ll 6tiJl d (-ixiYl Jt:c)l A iiii Y 4:iiill oia j .6-2 q,-ll d-lr JIJIIJ 6r,ill

gi :l ..--,rLYt lrA &c ,J[c,J rrs lf:+ \le iJ1Jl Oljlt d +.t+tt r';.i!N . 'otl"Jl

Ji i-l!. , ij|:" fi aJ+$. iJ-Jl LrLr i-U. ri i.3*. arrSl .;1i ,JSa;J-Jl i-jili

. t4]Cl ,Js& e+ c.ri 
, ,'r: 4l*lt _.i,nrt gti dlhlr , i,-.-blr

q

-3

A

-5

-6
,7

-8



( Digital Image Segmentation ) lrlitJr,all &&il2-2

e+JJ fli '''.r- , o1i,-l-Jl JL4YlJ J.Jl Lll,- c.,tiXE pri U" 1$+ J3JI trLi:
i6;LJ" c.rli.-., J!tj- Jj 6J..ll iij+i Jl gly g:ll3 , \$.i."Jl ot-+Yt Jl "oJ Jl

,i oq;)t cli.l gltU" i++i Jl ;; '-:t1 iaLc qir&:J.iLt"- elait-i ,,,r.:r+ L;l+.:. ri

klritl: i-$ll J.LU.ll i!.r cDi ;r J.>s,: Cr.Lill e.jll 4*.it .;'...it: i<- 'lj+i
SJt ,*+ ;titLr; r(. J- ?.rJ 6JFl qf ljr#.ll ct;Yt q.si J! . tciJJlJAi-tJ

etilJJtr+ll-i .';.:r 
a..rlAtt4Ut j|;,r! LJ+l ;. ls.lr-r..,t 6+.ti .,'r:ll .-.'nL!lr

sjll cl! Ji o-l$lt li +r.Liill d. c*:lil| ,s+,Jllr l sjll eljFYl uc ,',-rll .:Jt :Jl
_,uF ri dj$ d "oJJiJl cJl+.jJlFl +'-J , ,lj.S +$Jt .1" e.'.u--liJl 

"r:a,r.f 

,;ll'i"j

. J,#+.ll Jg.:A Jr C,-osi ji 61-9 :l

J C$&ll (#J J!'-"S rn+ ( Homogeneity of regions ) dtuJl u,,iL:: Oi ir+n $r

u+ u.J r ;JFl ol=$l:.:) ,rJc ,JJl+ #.ttU" J! 1+''i.i.J iJJl ajj+i,-!Jl O!

JS,! dt-J ;;r.-ll e. 6J:n - i-rL". ,.1l drF ( Local ) irLJl 4+iiill L'rl . Jl ci+riill

.ir ee klxL iJFt Lll--,Jl' .1"t5i 1 global ) LUI 4.jiijl L"i rrl3,.--',i3 o.i r-Jij.""

[6] . 4+lt'Jl et$l :=13

d Jr.Jl Jrc, I r ;oy il'oJFl Ca 4JcJi drUJ'Lj ellj-tr e-J i.6- ali'" t.lliill
ai.tJ. 6ric .JS l.6;1s 

"E 
J $Jl ;^ :<...r dJ.; kJ iJ3l+ll JILilL iLr3J ait''" dS ul er-rs

l{K.'" J L6j} J k^}.rs aiL^il rp 4pJ,.i d![-j'- €Jr.:i i-i\-l'a;ri"ll lra cj^siJ6 UJI j

6!r:J1 ix i!)Jl ;p ci--Jr."i p.; ;i ,:S.+ ri^ll l+-.,;,, sjll u-lrg)! t-i ,1-&€+j: r
.c[., ]" J! k ,s ji trr-r Ors3 Ji .'.5-Fi ,J'lt - U a-i}'r^ )L J-9S: ;iS ;;-/a.:.ll

t6] . C+illl .;i L,rt . tl i,giill L.r] , :trr, AS.il1 g;,es: lti 'lt.ill .9 .i.,*

d!l,.lle&i:ll .l

.J,#.liJl JJ.-J a.+-tll 1.#l o.i a.rLe 6iLi3 a^!in! rlj+l ;.:c .rJl ;,2:Jl $:;U 4+Lt \r.a-,

cJrr3l.sl . ;; i.;J-'Jl o:l o'sJ ri,ir'- c.rl=r3l.sl , . , '- a^64ll JBc a l;FYt CH ef 
gf+ qr:.tt

diiill J . +]il! tJ.i:ll llLi r-l 3;19 ( l ) dE'illr .trrtr.rl3 elill 5''1,'- it r3Jl :L-rl j

.!5iJl :+16lll iJii :-l 
=-z,et( 

1.2 )

10



Cijill etit g,-r.. (1.2) dS_,

dt!.I J:e e.ef!1.2

-*g.l+-Jl r(. 1F,,,."-;1:Jl e$iltN#dlr-,1.J1 ,;lt ri-,,L'1'Jl s-';,
e*;yl ,-\!.-lll i'.J.c -r*r ; jrva" gljfu ;'l.Jl rr-rt tl+r a+r$l t{.Ji , ,, '-J i-li3i.

i,.-lir1.,-,-i;r,-34:I"rdl"i qnlt(z.z)cjs.Xll qi,-l+l-Sr+3il1 eJ"i:ll relc

.!itj.-l a'..] Jl ,#jUll ,--Jl dr6iuJ"ir

llJc ,trr -rt1 q15 et5t g, i.l9al (*) !'],-)l ir!..ajl {)

(2.2) $r
K-means iriutr. S.Z

;JLe, !JL-,1 dll: dJ-:ll_li+llJl .rs i--lJl l-ia^LJl pal ;. 6:rlj ,-i;.i,aill lJl"c' !:&i

ii[i^ J,-t]e dl"lJ IJJM i1'aiL..3+ dlJl,$ Ai}'l^ dls , . 'J- J il:F &b Jl 6JFl d-,ii

l{Sl"J) cF)l .,le i:.rlJ 1*.-li d ' ;Jt :ll a,,o Aiull rs'lrl ' ''t ll eL-be I e.+ dlJiiJJ

;p a-rL:,:ll LJ- -,'1,rSl nrJr- d'i.- J.o.: eU:!A U# i,L.lill rJl ''l- .rJiil r-itj-Yl cL:cl

c;F)l 6.:ii'Jl .:!._l-llF g," a-i.'-':S)l Lr-,rt iotr l.ii iu3iEj.. drjils ,id {fuilil

, ;ri. 1le\ii..,i;i!t ;riill crliii.5.r-l 0,"dr-4+.jJlFJl J Grilir-dK_Means)

dl ljfi JJ,':- (K_Means) etl"e! dl.r-e cilji.^ll

I)
I

:
a

l{+ -iliaijl :i.Ir tlJ.l nr irl,..l i!!-rr 
'rr.-n o

l1



il3L-J eill J^ 4eJ +. f Jl gH : .[7 ] a-r.U:lt ..;a1ti. ,;:.+ ,.rJl i:rli .l +l;Jr .1.

J'+...,"L1 ,,Je 4t+" iJ.j-rldl 
':r_9 

esl4ll ,,s i'e3-95Jl liEiyl ::e gfi: Jl W_;j
ilLJl dh+ J as.J L cFl ( interset distance) : q.-iJlj ,J6-, t^ -,Si iii^;ll i-itJl
ijilil ailJlr (interset distance) jil "+- ' t1 &tJl ;l c1 (Distance) qlil:ll

i!; r,i-r, \lll . rt. ll lL^rl r.1;,,r :cl-rill .9.r.o aJr^;ll a-itJL intranet distance

*F)l J' , ii. dS Jr'&!,ill .9J" .,r3 dtS d,il dilS t-K! A+i^; i!L,- jil ,.r.le . gt. rt1

S'; jr)l , iii. 'ill ilul a+lilJl ilLJl Ll q!:l , ;it. rtl (interset distance) 6:.r spj

oS tx ir.-irtr.tl !+l r+;lril crl .lillJ . ''+)l i;iUl sle

k a"ri+ AB^tJlJ.jLi.-)l .r:c :;.u! : gJsll ljAiJl

o.4i*" -tl-ir ptiijl-r Ll Jslll 6rA -r$:l e"--r liLiaYl ;*l 5l-r. Jt+il . 4r'jtill iJ.Lill

.;ti -)i SIJ.JiJJl -t!ii iJ# .cJlJLie)l ,Jt"+ Jl irtu-l 3t i-ut$'e 6'ry,-;;.,1 q.ll

2 C+EYI tlLJl \"rL.'r :;jlul -oJulEuclidean distance (Ed)

: (Digital Zoom) o.3jt*slt+.2
,' .l- , r_.1jJl d. .,j- JJI ii-Jl +^-i (.})j, g. l'p.tsll W eF _r:.-Jt -rS:l a+_,,f d_r

C+-ialil-ll .:Iti t+sil-iF1Jl,..\,1 6-,;Jl .-..ii,-ir.r;Jq,-ll rr.i.J.lJl ai}'r^il dr.i3

;r-nJl 1-:t ;;,lt :,r5:ll ;.r-3;q!-:y.16i;...-riiJolJt$+1. t -..+:..J.-!l ; 'r"-lt ,..-+
Jr*-,J! Js+'Jl cl!.r. j$ JSi -ut k+ll -r$ll ,.ls-J,Jl p1oll eFl g-)-+lt ;*sJt

., z- ' 20 Jt te+ o+rtt r+Sjll e;-2.r d.-i  -:Jill ci)lJ,+Jl +r-i ,lj ),-i kJ" I

: sa JJUI o.u prl d.. -US:X .9-.;t;r Cllitr

Zero-Order Hold.

First _Ordcr Hold.

Convolution.

(J1" .e*ll ,:;1"" JFil .'i;t-:tt-'l, ,AnLJl di-,Si ds -r1:S! p+ : Zero-Order hold

e++ .,;s.a q+) c.,!-i ehii-tr J:\Slll ..ri .size(n*n ) 6:r.- Q:J ;\S lil ;LlB"ll LJ+"

l.
.'

J-

12

(n)*(2n2)



lf(t,il r(x.y+l) I
l(x+l,r) (x+1,y+l)1,",

H

$ (x,y+1) 
If(x,y+l) 

I

f(x +l,y + l) 
|

f(x + i,y + l) Jo,.

I 
f(x.t)

I 
f(x.t)

lf(x+l,y)
lf(x + l, y)

f(x,y)

f(x, v)
f(x + I, y)

f(x + 1,y)

(x,y +1)

(x,y + 1)

f(x+l,y+l)
f(x+1,y+i)

a-Original image b- cropped image c- zooing

(3.2) d$

: First_Order Hold: 4JiBJl 4nJt

di.,,S., !br$ cl# L .-rl rl i+$.'l' ,",-lt gi .;;3!-. cJ.,S,t+ 
"t"Sl 

eLi.A-Yl -:t-:.r. "! liiO p:;

:slEll Jsjll ,Je JJYI ,-iJi.-U lrA 4l.i.1Oi ,jS.J , O:nill a;tr u+J d.,.Si'^,'iK tplsi-lJ

[t+ s.l f86468.l
l+ t +le 146 8641
Ls z sJ lt s zstl

el: ;.,; gl;:J 3o .r.ull luj,6 = 2/(4 + 8) l-p. or dr!l .j.ll {ee \rinlr dil &,,S

eiil ;.uc)l 6-'-fr i+$:lt ritj dlli ,,r.i .e!,a r'JS ,"'s d-s e r-r tJSl dli fiJ .d,,S'l !r,nl

:oJEll -.sll "Jt 
4lJtll

13



86 4

6 66
46 8

65.55
852

68
66
64
5.5 6

58

r'r."- J-6]jJ (N-1) (2N-12) e+- J! f+-ll n x n iJ er.a -'J.6ii lil e-.+ qrAYl liA

.,-r.JL.l1

Origrnal im age croppeo rmage zoom Ingrm age

(4.2),Y

Convolution ifltitt i4.F

:&i ..Li , ,,tLrJ {JJLII l.rl .6 '_ro ,!+Sl 4+:tiJ iJ^o g.rjL)l l:r , ,,lLt:

. r-rill-r ;:.o!l c* -.;ti...!t ;p 6J.ciJ ,-i-1i.- &u! .-fuJ! 0e ;JJ,.-jl +r&l
.i:j;ll

: oJEll e.:ll ,r.le ;J.Jl +r"i fi;

Original lmage Arral'
-3 5 7-,

.d-A i_r dS ,oi a,\^a rp.l^ 4:Lr+ el"6ll3 .'oJJ"-ll i.+-.,;i

lmage ertended nith zeros

'"'0 0 0 0 0 () 0 -'

0l()5070
(.)000000
0207060
0000000
()304()9()
0000000

216i
3.t9)

Ur^ eJ+ glJ"$l eu l"t+

t4



I

;
I

I

4

I
2

t

I
A

I
;z
1

4

It
: ,,,fYlS AJU,-J' d:,-rll9i+.ijl iJFl sle tEill 6#ttl fi;

U4(0) +r/2(0) +1/4(0) +1/2(0) +l(3) +1/2(0) + l/4(0) +U2(0) +r/4(0)

-3
qir.JL,,Jc, tUilt i-:yl ,.+ ijtjll 6 J"ill3 .6JjJl \ri irFJ.ll 6';rll -'J,lijl 6'r: Y OI+ t-tt

:oJUlt 3.:lt slc .fuI^rll o.u -./_tS_r rJ-E,,s

!4(0) +112(0) +l/4(0) +u2(3) +l(0) +l/2(5) + r/4(0) +u2(0) +l/4(0)

:4
i'l.l+ J! d.-l ,.,/r i.rL.ll o:r J.3iJ .i-itilll ,JF rr"Jrt+- OC-,S| !-j. g lu il"sL
a,.,Ja: j d5.-jt $e .LUill 5-rt cJ.,titt ill sr 4JL^X i++r c.::6.t (-F oi ,, ;. tt

el;+)l 1.!A +s i S_, ., r. dr i,l..-l _11_.F e-"_r cLILY rs13. t. gHill cJil * ,.j.-ll

JJ.- ie -."+- \r-i i-'Xjll 6 
'Ji..oll C.-J !ii,j +.'i!-) r$YlYl a.rLc ,kl"SL; 'Jp-ll {Jc

.elC)l 4J"c etril ;:9,/l .6lt 6JA iiisll ,.l ) tl ,'r- ,c'6j," g_.$l ,r4..,i il^-ii.

R$!lI dl SrnnDlrl0n

(5.2) ds-

d:iJrtll e,-JJ 4+l-,ii."il ,-r !.:r 6J Jl O^ ctJ-,Jll l+Lll a*ljil r,e elJilYl alji 9+S-i

1tl grll ,oJtJt tljill 5-* g cnt1fo g.Jl Clt ,;;rr.-tl ''iirl O-''i-Jl

.(r,c)=(l,l)

l5



buffer

(6.2)ds-

lC-.' ::4#Lij.ll 6Sljill er_r;: O*^rllC tt-jill .C.sl3 cl-g Jl.lL dliStYl

*t! :;-* . (r,c):(1,2) tlj6ll -,Sy,.J ft,dl esj-r aii3Jl iJslill il-1",0+
, r. ltArte

Il ask lmage buffer

(7.2),Jsi

.kl"SL 6JFl 6. tUill ,-MIl f:J,rL 4"i.'ll JJSiJ cJi-ll , I tl 
cF tEill dii

.;.t"o!lr d.-)ut . r. tt :iiitjil+

X

-x

l6



Lero-order hokl convolution mask

| 
-r

si"Jl 4Jrljll Jl i!.li"ll ,J-$ i_r d irjlil Cfl Jl eEsj !iJ*,, tuill l$ Ji Llc.

-'"! a$_ll ;J_Jl 15+ Ul e-J 4iJlll 6rAJ .gJS_r cL,,St .9i .+r: ) +rY lJli.Jl

irr-:rt+l ,'*."e it tr:--,Si aiJJ"Jb\tdJ!4-.t..+o-'te!+eF! K -*Sjll &L-
c}.h-,.-L...,- 4+riS d,$ qll-:ll olli K J*lSiil &t*." cf: iJ-Jl J#Si elJJ . iul+ti

K J#Sjll

.K \5rr {++rr c}.1
.k giUt A^.,,!-2

. taJ*Si:l_.pll a-r.!_.!l ;;_..-ll dJ,,,S,r,j" (J.,s|,Js Jl Aill f,iL-blr -3

filter crlsrlll 5.2

oa l-rls.iyll _r6Jl qJ._,

.Jrcll e.!-r. -1

C-^:/! li-6 eJ.ij . 4-i!iJl drljll go 1l: (mean filter) L-1i 
"-+ J:'-.lt g.ir

!rJ:r 1rl 6ridl *J t:l- tt J"tirll qJ.u" :l:r+ (x,,y )i-r,JSl i+$l al"6]ll O.- Fi3dLr

dd_r-6J.Jl rri.i(N*N)6bull ;qt -tt LliJl a)\r-^iin."-i.ll 'oJJl .rsala js

Ci_r" . 'i.-lt oq:! ot:r,:lt !-r- dn -iJ* dr-"ll etj O) elli: (smoothed)

eL:J,:ll -il:-,t' JiSl d[--i 4jSlJ ol-:J*lt 1t9-it 4;.;] L: .r 4r. Ji du."ll

'(additive noise ) rit;^tt

j d.ri-Yl C-l: qrk ) iy.;ra I, ,rll i-r (Median filter) 1+-3lt g.1r.

!,,+,;r1 e-illl ha ,'r+ . r-ilj'sJl oj".i: :l 1'.r+rS rJ3{ eUJ*-all lblijl JFI iJL-

. 6rsbll 5J," Jl Ai'il aiL;L eri1 tr:+ t+ljts 31 !:eti (N*N) itslill j;.Jl.--ll erill

t7



Jlall fit+sJd e+&..;l,ll-2

ilSill UJS! JJiSlll lLs .,s .e$Jill ,,lc ;"+ '-ttj,sill crYri Jl :=i $ 2r.-ll e"q'-i

ql- d l-i .iJl"-!l 6,Fl LJ,.;,;1S: C dl 6+rttl g'1L,511 \:4$Jt fJs.t-,.J ,ot

;q.5Jl i-1r,.all d kJt-nt ell-e+ir \l,El ++: s)..'SJl gl +r-l q* ilSLll ;ts rrrL.-:ll

$,! dr1rll -l' d".l d+Jtl 4ll"c d.,i JS.ll+ -,pa; .o)."Sr!l 11. cEi irrr ,f3-i dl
L,',,{.,qr., &tl .l..JrLl-;.9ri O:St iJJ.a a;+sj,.lSJl u" gi gl , 3E-,1}l u. dii.".

,J," J*ISJall,*,ra iltl"yl3 (\riir!l $ill {rje !i,-i ili-,.- } j!*"::ll gi oi';t^",c$rJt

.€l1it-ill .''.rll

iJd+.i si,+. -1

c.t!-:-.t .,s 6J",iij.ll i.:rl"i -,,1,nll3 
a+Lill di-r.,iJFtl xjl , 

'^a'+ d1c 4J.,+. 6l$ ,* W
;-,; Jl i;Jl.-3 rp3*|rJl

(Blur) a-l+e . t
.j-,S1 /(x/) ;SQJ 4.^i!n e.iJF d)i u dJ*Jl i 'Fl Juj": ui" LiU sj+ll ;J.Jl

,-ra.a+,'t- iJar.-ill cD."$ll e" d-,Si,JSl Arttt dr*ll ,-rL.,- i'i.,rJc i.l"L,,l j..;3

(8.2) ds.illj .4-,iLill dis,:,l S-ll iils.- drljri iLrA4ll cl)-,'S+ll

(8.2),iii

l8



lSharPness) fuJ"ii ' 2

.cJ",s ( 3x3 )6$t+ fu--i. iy .Jyi ..r. .rJ.+ll 6J Jl JcJ.j J. i..:. ti .,j.dl 6),.-lt

jl>J Jrt-:..';- ,i-i,l-r l ej,r..riS gJ .6JJl r+:li.C i=;-r ",rlr,rll c,l:lrcl

(9.2) r}(.ill1 3x3 rl,+i+-r s:j.r.s-o fu..ii i! **.r,*' 6ldl .6JJl \rs,-ilrall
.illi r<,-a .rgJ.

(9.2) ds.,

r-il:Cl.ttr+!.3

6.,.'ly t}i: r-il3Jl Jagl iy i'J:ti J^ .sj.Cl iJ .t-Jl ;r,J;i Ll' 4+1j ,-rj^il ;J eJl

i.ils illjL iyr +ii Yl ,tuJ,j'Jl il e.,.u i.++ ,u+: .dl-d, ( 3x3) 6riuJr .!rDl+)

rL-rL_e,eg) eJ}-ilrFJl rt+Jl il d eJtiJt ;lriJl .dldl ,L3i^'L'o 'Fl Cl'-
drri c.sa (10.2) ds-ur (3x3)

(10.2)cJs.:

t9
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i.u-r pjj.4

,-r. U:_F F 9.-9 .g:L_il c,bj d ,.9-r,*+ll ; ':-Jl ,!-Ft'le 4+li,rj"Jll 6)J,-all

.r1J-_j i ,.#l d,+l 12 I 4^$ll iiL-bl i i-':-i ...J-,S t I xl )iiitir.e .c-fill e-.i:r tD\i
J-.r. J 4-i;* g". lJr- i r:,.- 99 f-1 .--ll LJlj ss A-;J. ;lCl cilrl&.! .olrj*, 6 !q

ili"ll .r-i d U$l ;lJ,ill .,',- ttl Ji d*+llL tlal s!.i 5J".o eill d+.+ .i-ilJrll

dlll e;+ (11.2) 6.ill5 :e-riill gir.l

(11.2) ds.i

( Definition of Compression) Jd"bll plrll p3$elf 0.2

ojiJr3 a+JtJr g,..p: r,;:_.!t ;_.13--!l crUl+I !n" r+' ,litll #ij-i 4i163 +rL J"i;lt .i-1";

4+ll,-t 4i.,JL g -ti;ll ;1i gi I'JJArJ.J.:ll ci-.9lrJl,+Jitii-)l 6.rsFill5

et-jJl o.u g" &lnll j,-r: .(Compact Fofln) J"i..-. dS+ tdi.l3 di-J'lJl

C" sj+ l"r.-bll rul rrciJl cii (Digital Form) c'.s-1 dlS&'oJJ'^-ll O-F.ll &!tl ."i
,(Data) c.,Ul*l| ,..'11" jg"ill 

"'tr 
dlLrl5 .6 'Fl .+-lr dl *L5trJ1 J.$il ' lJ*iI

g$-.,!l i5.;i-',Jt-r 6-rslt J! crUU+ll JF,:,:l+.iil ;JJ,-ll o+ .(Information) ci- ,l'-ll3

l-i .'.JJl el.:i s! aLiill €l$ (,.E OtJ ,l irt;1 el}cl ,,,ll.r'r lt (Pixel) lli:ll
dl 3i clg,,sl it*rs drii crul+Jl ui gl r d'-. oli iir.A drul+$ -'$,'ii dii"li eil-JJl
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.[7]Lsl,,.!l liJ]ll9 !r":ll 1PJ,1+ Jils
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(Types of Compression ) .ld.ilt tl.yi . t
cl_;l :ll ll c3tjl+ll ;.icJ,i,rJc .'^'U 
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q+: d,Ul+llte u;-ii,;l.,,...-.-,;ti eill L: 'll qilt;t.l.dJtr-ddlUad1tiO"I-,VI lrA

: o"!S
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( LossY ComPression ) Ol$+Id;ll .
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.[7] ( 200:

(Purpose Of Compression ) Jd'iJt U ti4l 7.2

.,ill et:J+ll JCii Ji al niJl cJ--J'-"ll J$ii t"a gapt-i ,''1.-*; L: ' t! :rLc ,:1.;i:
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S.rl (Amount of Time) pj)ll c,iirll d*E J| ,f+J"utl i+l^c drl Jc ).-ai. dJUt+Jl
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