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.,r.-..t1 LorL t.1

6 )uS sulll "rA JJsj L tJ- li a'il .ll ttti .t t;, +1+ q-t-tt -tt ;.,', \Flt rruljjll

lj*- Ji.,ii k.rSl i!l! ';rs .ls L_&Jl st^rLll ;i ; p;Jt .+ AJ-UI g1il: r+Jt

Jl 4+lJl .',-i. ^l lJ rJA JS,i *l' k$ ill- o-i ;r;S ,-r--t Jl 6t:.:_e;;St:lt ..p t-,,;*rS

', Jl -.i -lc. i 6ol-iS .ili JiLiL 'u.Sjll .llt ,s.-r ll j:UUJI , L "-j o cJl IJJUIJI l.i,;E' s r - \ . r \a. I ,.

Jt+- ,,.i &Ul e$ll .1lr(Multimedia) 6r$Jl tl.-rtl ,.,' sl-itJ+ll J,ii ilL d dllsr

.ti,-: e3.i Jirjl is,i *J' oUtstt C^+.'l ;t 1+t';S el .:',LJJI Jn 4+m

(com pression;

,r3Ji *1' JLtjr F rl c,irl tlr Jn -tb- ri r r,li .jt+. o.i jLiJl J-i=.i!l .,,ki

,-!t e+-+ 61j1+rll !E 6aJ.*:-+l t^..' tt aJLc \5r a,-|Jl s1+." j-1lJsll ;r".1,.: iS s:."11

" *!x ) elriiJl .-:ut4Jl ;i d+-r a,F"i t" $1 ,-liill :.1.j J.;S; Ji J+Yr sl"-Yl k^+- ")
;r J sul+i gji U:-]i l1U . ,JFjl 4J^i, .!Ut# tdi -*l.-i *l' d,Ul+ll 6. ,J"L!r

r.^-- .:J^,,1 {24bitlpixel) ri-.,,el/ al]ii (300);er-p. LA €jl(4*4} c+-st o gr.-a

_j,-rc 
lelii Ljj,ri til 4jt u fuJ-.r-tji ijx Jrrr L Jt eE.ij lllJt o,)a i5j rl3(4Mbyte)

.FJ' ;Jqr31 ,lrtrttrt A;;-)ar.Jlst Jl AE-jl{ji.i(64Kbyte) i,-^,,rs,jtj+ll J61j-t*,r

!L' Jl a-lJl ..p +) l]r! ,qlLe {ils Ji 4jl Yl J.L- J- } Lll
j L:.. ll ng-jtt:- J;i.:l el\:.i,,,) ; |isll a.,tJl #j oiL: ,(compression) !i;
g.-Jt st-ilJt u:.'^6lJ"JJIFaGtJl .:gjiJl J)-.3J"!nrijiL-lJl JSI .""Jl LiL.^

.[ 2]nlrF-!l J.:rij!+ll rl J *ll ri

i--l ,.Jl j;si l-e-r. stjltill L:.'I ,.3Ljll ..,...1J1 ej ,1;_9'tJ JJ .ts: ,-,]-r.*i rrs dlLr

i,+d!r , ,i(1 c,uL JJ_Aj+ e-.+ l-. r+Jl 6 uS 6UlJl le h-1 ;ll .r_!l --L 4++-fijll

6& C- J-Lll + erCl 4-'i i.,.'-. , !l;X eu : ,J:*- t:.-+Jtr J-nJil)lJ gt<l''"ll rJJ

slil "tl o:a JL-tl e rl! ,Ln -rr. J Jr.Jill .lliL: -,liJt ,6Jl ,:uLs r+Jl ;-+s

dlrl -*ii J3, iS;lt * ;s;JtiS;,- ; JLni.l ar''-J.., !i.-b .lr! LL-)l l€r:i' 
1

. t_rs ;A* :-13 .-irL glL-_21 q.Lc 4,6rii-n glll c.liyJt ;! j! Jil gtjt# J.rJ a+."

. I3l



,o.-r.ll r-i.$ 2.1

; \+S sulll o- ;_,s L. l+ltr sliul tlri ; tr +! a+-t-tt *l' ;X *lr iul+rll

lji: Ji,i r-dsl 4l! jrs .1S Lltll .i.."JJt ;i ; p;jl *! aj-Ul .[t: e+Jl

Jl 4+lJ1 ."'-r. ^1 l! e_r- Jg -l' l.6lij ill- rr, J#s ..r_r Jl 6E-:j 6_jshll J- I 95

jjJl ,+ *j'iiclis elr nUL.ljJ6:j) ,-Et e+- Jl grJ!+ll +Jij 9 €Jl (erir++ll L: '-)

Jl+- J.l-lJl aSll ;le(Multimedia) ;r$ll -tLJ)l ,,'c ;iUt;rll -]n iJL j ellS-e

aS+,l *l .:'c,=Jl r.a; a.l .jl 'J.c lSJ ei .-*_J'11 Jii 4ti

'o''iildtb 3.1

J+Jl J] ;tsjr Jri Jr iF rr ,.jr 6Lrl,- .!r-+ eF;r slJ-jrldl .p :;:Jl 3L:r

,-e r Fast Fourier Transform (FFT) g;dt -HJ1E -!-".i 6\ Jl o:r ;^ 5::;11

FFT ..r f -r.,i .J:1.: l.t -ltr- rl \i1'l ii iJ6j .--,1$-r !i t'9-: ) ; trJl iL J'- ;i

s.r r Discrete Cosine Transform (DCT) gtill elJl .,++ ..!r- oo tai" inL i
,..,!S.x C-,,. 2D DCT i-iiiiJl :l:cYl a- J-l,S olt fff ..r-,hi .+-r-.fl+L. .,,tLi

..,,-rll j.rLr:.r.""11 Jjl+JtJ9 t:L:olr_.,1 *--ll Jlsi l^:..^Jl g-:laJJ.)J:.i-Ei Lu

(wavelet) .i!. J'Jl n*Jrri

Arithmetic coding.

.o,-lt&i 4.1

*,rL; -L;Jr st,s pL3 J-;.-:ll .p rte JS.i., C_x i J--itt ; : cbyt rj,-i:t
L: ' ll ;iLr] " Jl iri+.Lrli

.-L^L.'Js.i., .''- rl! j ;-r r.ll !i; J-A C-'; e+ J'.-ill l.:a i : ;tiJt,J',-ltt

J.;,;l ;":LJl ,lr. ^l ,sl ',.! JJ+.i 4+ e^EJ. \ti,rl e^; e J"-ill lrA ; : &lti.lt ,J-rilt

.;-r 9J."i .lrii*,Lr; I "Jl

Lossless Compression glJii Je 'i L: '^

Lossy Compre55ign;l't;r J-i-;



6tJ.-JillJ4JlrS,,, ll Jt"',)lJ sLr1lii.^,)l : eil-,ll &ill

:!'rull''''''t1 gu$" s't

oLi.-lj ali i+.ilY JIJJ1.S,',-.\tl lrA j frii^ll

. CPUr Core i5

. CPU SPEED: Info 2.8 Ghz

. RAM:5 GB

. OS: Windows 7

o VIDEO CARD: Nvidia GTX 660 or AMD Radeon HD 7870

equivalent DXll GPU

'4J+'Jl'o''ttl oU$' 6'1

o! 6J-Jl 19-y1L-tll i.riS- e. udJl -rl.!-)l ,4..-ri LiFill iJ,',-ttl lla o3 a ':.:..1

zt^U Jl'\:
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.bi;llge i-ll^t.Z

ellJt + & _.rCl ,.r_u g_,dt t.re i.r , oJ)t .+Ul & t_9-.1s cl- t'.,;s y ol',!+lt r^:..

) :tS: sg -ltu}.: 
,",-r i: u._r:lt_, ri^i:ll .3-rt e tjt t.u !S:tr r', 1948 JlLi"

c! _r:.t: d kb-r diL-j)lr st J,-ll l+ij-tsl ,j+- o.i 4+',l ilii 13.si :A *-:-:
L..'-9 j+-i -1" &s +$:i &ls qJs.L s$ct Jt o$;};Jt u. rr., J,,-Lj
6l+l.till Lr:r'? .r-l-r .jfu J,--ll ) LjitS.ll Jt+-.J'! . l.e+j:j rl lCl-,Jl c!6 gLriJl

:paul or gJilt l.r -r,rtrJ q!.:ir o-1$,jlt
Digital Photography .!#-rJl qrj-.-:ll Jr-.-jjl

Digital Satellite Receivers .i:|"!il arerl ll -.;wlt ;" dl;i:-)l ;j4+i

(DVD , VCD, MP3 . etc).a;l-lUlt +.'s. 3t ;'re+l

.iJJF.rll d.lEri$jl 6j,(+i

; j*+i ,*i';::)t tJL iibiJt dt"-iyl 6lJ,i! ;.rc i1 c.-ll3 {i.,-lt dn

.laJ+,er AJSL)ll diSr.$ll ,dr-Jl

ir.ljr i,.',i!t ;jeir rurJr & J.Jr c. iLt i.lt gur ;;6-. !t

Id;lt .er;l|,,i2.2

:Olrtl Ou+ld;jl 1.2.2

gl gl.liiuJJl j,6:aJs..i,.r_.,!;;_r-r-lli;L-!l djl+ll ,.ti ,'u-r4-.,tll 6r6.J L:..tt Fl
.+ +$-rJt 

"J Jlr irl,-Vl ;-1 ,,-ll .s;)Eil gl+ e^,J Y tCl l.u ;i gi . lar rj;
:61+jJlFll db g^1 gl$i oJA l.ciJ!;l Fi 6J-Jl 6U1+ Oi t'l L:.' tl uF. l.6:rLci

Run Lenght Code (RLE).

Huffman coding.

Lemple-Ziv-Wett (LZW).

Arithmetic coding.

!r.+ j s-.,nr L: 'll +"j iL-x dA -L -',\i.tll 4lLc # (RLE ) iri-.rl-n "-
.r g^l+- .J-9s: Jl !i;ll iiLbjJlA .t-+t .1.6:st.e 

'5n, 
r 

-,1 
rSi.jl +i.$lt ;lp!t

,elLill llJl t+"1 Ots l3l dilill .lJ|- & 6-) rSi. j: _r & ;JJS:. dtrtL 6El+ll

_*_!l e-t 6;e re L:.' ri: tiJF 15 iF .l-6s,jlt',4rq4444BBBBCCCCC"

l-
a

3-

4-



a:J fir' L qSJl st-"rLJl oia Jl u^i: (flag) ltJ fr 6" JlJSll .itJ^ .rc_e .t_6j.ll

6K rJl . liSAr.jJ.ri 9 kj:! gi,-i dirrJ*A6*B4*C5) i,:_Vr iii.,_.1tjr', rrt^:..

.-r"r',,SJl u,"ill e+sl 4JJ-^".l.6,!t*t^. ' ' )(AAA)i,llJ! o.161 drL&.ll

Jt :_r-!t .lc il^-Ht {Jlj-)t *1, .t"l+ .gJl (Huffman) Jt-E} {!} r.i

. o--rlt .;t J1 os rr.-r.-iJA glS eil::'!ii_rr.j(codeword).;-/t oLlslt :.rc:rs.i

' JJ$1'l^ ug-.rl,.,r^ ','lLt i3'.;11 o-

, ;tJ! # stil:ill :1_r$ 4+ltLl +l-i : &yt -,i-.-ll

: l'l:)t q^j_llr-ll elr3,i-lL. ;tJl L: ' 
JA : urlijt .jt..lt

a+^ -L3 r+k, iS' t.o rl,:.t, Jjtx dS,& ei3,rJt crt::_.! Ul-.',..t !+_i - l

tree.g-+'i J".ti-

.g;,+-,ill l^l^r Jt j 6:jq,j," 6r-1,9;$e J4 _.jisl dLia ;lS trl ;JJt ,)-S -2

JIJSj L'll .r-l kl ;+"+;$' #_}s:l ::;ill Jl_fl i.rlt r-t Jit L6l .F"i, JS C.-. - i

. JS.liJl ::,! 6:LJ 1L,-

(1, 0).4+El 4$"r .9 _):,ilt LLr Jt e:;rs ..r 6'lj JS j;.> _ +

.3sLll LaJrt j (Lemple' Ziv) ,$-talt J." d-Ji Jl (LZW) i.ii;-1t Ui

\Ll J^-l ) ol3 .ii-.Jii.J,.E^ j: -ll .1. il-L C,-r e+ 4jLi 1984 pL'(Welsh)

; iJ-L .J" )+ i+'- ;.1d 4*-,* L:.'ll * c.u* cjl\ :lji13 , arUi.ll uJl Jl
(arbitrary). ;rS;t ,:S.. q+jtl-pll Dra i 6 

'i-'il! e li.lj. jr'"jl

:4_Alt '+l &Uil)j ai$ rljAr

Unix compression (file compression GIF).

Image compression(GIF)

Compression over modem

"{, 
1}:!il ;ri,'ill 

'5-.tj 
qF:ll (Arithmetic coding) C;!il i.r.jJlrall Li

&li l;.; '-o-!r il^jr.Jl -,)-r _.!l .1" iifs- Ual-cri ar;.'r.,,r t61i yi ;1"s9 a]iJ)H ie+ti^

CJ...Er&X.tl .''r-(l/2xfJ"Li''q;-'i,iXJE^ll J:tlt uj,S;,'!-,,-t'.^i:r4-.,f ..,"

I.
,,

3.



(lossy compression)Olriis l{at .1

stx 3i .r,i-i Oi ,Jfu ) qjll cr[1++l1 0," ;JL.dJt oi. + , 
, 
JLij L:. . ll s. 3 j;Jl l.rr

,-+$Ji;irol ":. l-i:".rj$ ) Ohiill l.u gi ,'U-l ir!,-!l ;, Jl i:,fJ"^;t..-l k+f_i

,rJol L:.' lt :,..,r, g}!l or.inll ;tS LK_9 . 15 cJ*$;J Jl os "j,,i:ll ir^,,i;l gi ;-1_Jl

;l!.j.)lj,i,Jl .rlk;3 , J;!i t+$ll JJSr

(wavelet) is. jlllt €,J*tri .l

(vector quantization) cpt+ili |.EJI .2

(predictive coding) Li+lil ;Jiill .3

(Fractal Compression) €JJ'."lli .!*;ll .4

: Digital Images4*.i-,!l xdt 3.2

.1o oLj'- sr3-i d,tiL Oo ;_.rt+o .r' LL" 6-.rr.-l Digital Images ili_jl J-IJI
i,$Cl 6r.illr;J-Jl C,il;ts^ll .'Cl ,+ ,J.: ir"i'1 t+$ 6Lj'-ll ou j'.i3 r;.,l:Jt

il"ii l+]i.,1' ;r-'r i"g JSr ;JJ,.-lt, n-,ir i*i_., eS,Js.i .5l9 ujsi st"rLJl lJAr

Pixel. [4]-rt

dt,"J CJ a.rl ,'rt- r-,,. *L1l ,jr Jdl .ra Cb:.5 ,,, "- 1i, -ll r q.-Jl gt;i , :rlr

;.lc dl:l j(l,i1s) i.r. $11 ,-r3-LJl cil.sj 6lrr1.',1.r +J-Ul e-i J r.-11 (Pixel) 6s_!t pglt

: t41"4 K on-r tb:..lJl l.rA u. tlii

ll rl ir3. $ll )"-ll+ -i_.,"+ t- jar (0,1 ) dr c$r.. t-t &3rrr elrii$L Jr.-ll dr:.3

.u,+lYt: Ia,Vt LAr Lii dsji d"J rlt u^ gjlt t.udBinary Image)

.,"fl (Byte per Pixel) il"il ijsl e-lj. E:ll drl '-il rr. i- . +. rlrii-t|Fl d-b:i

..,+.t_1Si: lrt ,!! drt-J:Ill o. i-cJ +- '!l .rA 
"rs 

-*!i-9 lrU_ll JdLr dJ,rj

i.tij dsl i-u" t:3 crl.s3 i-r:" lj :ljcl ill- e qf:l e t{0-255 )

.l



'lll (3 byte per pixel) Al!i] JSI i.rLri c,,l.s3 &)ii elJi.j-tr J Jl ,Jsli.F+ t"s :
jrill 6LrJri cj.-il ('l'rue color image) ;J..-! *iJi-lt ;lt EIX! ,_i,n L

. J-) {4294967296) rr L Jr
i.'$t3 LtJl +.sJ JiIJA 5:c dlil +r-Ul ,"+ !^_11 _1-e-lt ;; .1-y

Bit o* +3-Ul ,'-.-:-1 Jl c,liL Ojil !-l;iill a+_All: ,J Jl e. JiLill

.t-9<:,,'i."ll l\lr iJ Jl 9c _l-ri,,i- G. l+_* ti-r # trA jE : JtrMap picture

t 5l dl (JPG) $. JJJ| 6uL ttti \,5i J! 4+,r rJ#s -i!Jr 3+'

Ui !-,r*- cr1jL clr.lr kr-ol r+:-iSlYl i],^,,,L1l ..+ 4]"rJll '1s-ll ..r '.<l p1

:il"t ,",-J i rij ln;^!1 ;g,,.-i ill alri1."Lr 1l (Scanner) €jJ":Jl e-,tJl jk+ pl 'r'1.,,9

!l r6-t3 JS'L.J +J-lJt etsj-L J Jt s& C. J-Lilt &Jt ;r' d€.-t J,,-ll iJ--
J^ i^i)- JKI e[ii .5lc J.,-.JlJ J Jl ;N+,*j 3a JJF-]I iJl-- g Ua;rjl , ;,'e ll ;1i

. 1 slJt'- i#-tild,-!r )9Jl

'4*'1lt JJ.all d9i,!3 4*tS l.Z
:hc!l ..,1^ (2-Dimensional array ) .t-+!t i-'',- ts a!ri^-"s {1^!jl J Jl $l
r-nKi elr- ;J Jl d (pixel ) qr..- ;r'rJ ;pL;Yl ;:.i & ki. ,..is iiS Jl

.fu,rL _ri grL;6;.:i 6li 6J Jl
i"Jl o.i 4.iLIl -lc .JJ!l .F)'l (Raster ) iJ Jl g.',rL ls.rl,,,J eill o:,r

;ill o:e ; ra'6 JS eX; grlt

k++r+F\F:ll +Sll ,Je ...i.ig-Ul J$..1"4ir;ll lbrjll .,rsJi .J,r:ll qLc.;l

( 6\J ('is gi;:il L 'll..Jl 4r6Eill !)ill lt(rJt r.3rg o_.1_9\,'l:aj r 6l'-_/l .iA dt"i"i

icl:..- Jt- d _ryl,:lt 4^ p3 ;r-tj aj-a ;:sj JS J]"i rjJ jls i,"J.rill 6tr-1Jl iF.ii

UJ (16) =.t'jr !\4) Jt ;y:l ,rl",j;r-lr eE .F l)ilt .:rc ;J;j j.r..-rj-Hl

F Llrrr.r jisYt d-ilsr urt 256 ) *!.ir w|'i .)1&,Je:jlr Jl dr.-Jl F lsAr.

.1+ll_r L.,r 1.., - rl r,Jt rr.r -r 4$ti Clr ( 2a ) +,_Lllt 1iji5 jJ JeL

( lmage types) trldt et9,l4.2
l;)i.ll ::c j\1e r- er5 u J b;-:;t sleNl ::c {s + lJl . ih:.r

:l!9!l ':r *i-9, .l_9J q}s tA_'F-J.Fll(Bits)



(Binary images) : ii- ttll ..luvall .l
O-,s kl i;Jr*- 6.sj glsl ;.:-l-e lJl.i+ d:"1 J.,-lt s.nts cJl+JJt -rr+L !t+ ,|J

JLi.-)l 0," rt,ll i.'ri"lj:4!r,i.-.S;1 Jl g1.r31 ,i*t _ri .r*i gi10 :i l)'er+
9ll a;:l.ti ;J ..- Ji) erd#lJ rj*!1 

_.1 o,-1-,, J r.-ll oia ,r4-i €ll.lJ r eab-ljJlj

'ell3 e,.-.r,r (1.2) ds,illdMonochrome) [6] . ,

rJ,^,,YlJ !a#)l Lxa dS, *l' .r-i.j i.'J6" $;Jr,,- (1.2) d(^i

(Gra1-1sy61 images) :grtr;Jl eJsll €il] ;u,4h .2
r;rl-i 

-.1 
.,- y'l g:L_./l 6;ill c.,ti '1Ft cr-r+h , ,+*!1, rj*!l -,ro,o .r,1

ljii 6eL-:)l ;!i jc ciuj'i 
"l.n 

a+:l-jl sL'. J)lll ;F D[! J] jrs3 t<Sl. U+i ;Ct
ieL:)l ;.:,i dr!..i,,*.:.re iu.rji.tiii gJS gJ"rillL'r'l...Jt (Bit ).:ro.tll . .tCl .tj.l

'.n ;! , birJ i+J$ (256 ) u:,p t*-',S^t', gi 1t Bi| e\:-i"'jojll .',a i;l*i.lt r:Jlj,
.1ri:'L'rll ar. J$;;)t J -r:.u Jl-! ) l{51 4" * t+l .1. e'-/l *L :Jl

'dli r.;..l /?-?\ , ls.'l,ll.' \- J'\--r-

256db 43:r: lrLet 6*-(2.2) Js,f"



(Color images) :fuJ'Lll ll,.ll . 3

Jll 61+J,:6ll .r.u :lj3 lJCl cr,p rlj (J.jt JJ_r. C-r fur,IJt JFt JJ6-L ri.

.5 O-1Ss,'e- , .9a t-S Jll JU:"il qr-,L!t i"+lt .* gSl, OJ JSI r<;* .6+
c( Green )-e -s;!t , l Red;-r^-!t i-3lSlt tr..rt-,lt 5jNt gbil ,jr_)t.r(pixel)

.-., Jur dlr ,J.'J.i,r * i:)Elr glrNl o.r6J ;rL;)t 6$ 6-.r.j , Blue ) )6_)j!t:
(100,60 , 20) t{i.,,g dJils li,! !^-!l elt ,o!r: i.6.-ir^ i'U}.-;.sjJ li"s ,(RGB)

trr+ c;tS lJ JJji k J .r-6:-_r ,'pi!r ;l *,_,.,, (10,90,30) lelbG c-ds l:lr

cttr e,-3; (3.2) ds,iJt{6,40,200x 51.

(x,y)Cl.dl ;iL)r'-;.llJ (RGB) 4+1" (3.2) ds-i

) c cr;S! Jl ii.,tJl gt;!t_r 3gtt lrA *..;J.Jl j.Uij ,jj Cl irlrNl e.i.i.-. # Jl

.Jo+ .f g:. .rtr-J Entity ) ) )[i'r" dl": cl+ 4i,r;ll 3l '-rll id liJ.Jt eill LJ5^l

r3+jJl (Palette ) .rlill i-A.r^.,,, t- ,icol.tr index ) ; i55lt ;trjlt .:tr't;
(Header ).;r Jl .-;L i::!' or

ty ..r,";l; !.l *o !.s3 S cEj;t (Bit) :r. *.lc ;tjl)t i-'3J ,+- '-t-,
cjl+ c,ri ,fi , $i .l;"ci.,." ( 256 ) Jrs4 (pallet) ;t3Ji a-.1j kl lt(8-bit /pixel)

, (24 Bit)c,E )Jl i,.]njl alli cllt- lr.J, Jiir.256)) Li's;. ;ll!l crr'l;
Lo:ljclpi;;;rJl j Jj g1l$ (16) tr* lilS^l+d3 byte ) j+-.: i;;-e"-;r'j gE

glra r.i Cr , LilJl *l' '*J clfi^lt iCl .=.,.&^lt Orlll _.,k.E) e*lJl J.'! iF 5i1-.,

*-!.e.lt ;lt di:4 JJ:JI d.trjll l- ,-J'J!+ ,,,i..'ll l*lrJlrNl Lr! L.L
j! jr$ (16 ).1. :ili ;-6s !J..: )'i.+* ) dlj dFi'jl -lolColor true)),



) lJi+ll JJt Ji ri, #jr rrA ul,..]ii 9 ;t_r- Si .,€"i 4i$Jt ;tj!t :.r iJ.1,,,,,.',j ;!
[5]...r:t -iti (20) .r. -r:s| 

j*.: ii C!.1^,1

( Mathematica I re presentation i mage)i,,prJl s,.atpJl dii,.3ll 5.2

fl :lrcll ,..r (2-Dirnensional array) .:L,)1 fo_ 6 tiri.-.S !j_lt -,1r.-lt cJ:;

slr ;J Jl 6j1Si err..,, rJ Jt oi fu ixel) !-.r-r ;,,- .lJ reL:yt ;r.i dfr"i'.eI JS 4-it

4.iliJl .jle ..,1ll .-'j"_"J (Raste);l-lJl e.-l- kd.i+ dilt orAJ i:jL _ei grt-"_2 6'p;
Jr +ir'.:ll nl.\:!l Fd Jl cJ_rlt qLc ;1. p;rlt "- ;r" +# JS +tU fJt i3Jl \r.i

[6 ] .ot '-_rtt "rA J*:.: k++:+ l ult 4Jiil ,] r&i e.-tlt L!!

;.1i. ,lJl 
ors . 6r:.j JS ,..jiriJ LrilJl 4r'i[]ll !)Jl r.:c -Jc r .'i-J o;j.ri l:r_9

;:l;j 7,j ,-re"lJl AcLi.- JLI- \J-i )J.ill 4- p3;.r-t, i;.!;:-e JS $.j aiJ jts 4-J$ll

F llsaj , 'JJ (16) ,rLjr r9)i (4) Jt ;Bij *-t,l i:-rtj a,iE ..1 l.;):,Jl ::c

sJsL !5j- Lr.'rl,.r Jisyr dnlsr uri ( 256 ) ,*!.iJ !>ti ot^:i Jlji"ilt Jt Jr"-!l
.r.rl. ts L,:.r. *" lt JJ.-lt *+r +'j llr ( 24 ) +,:'S.jlt {$

image files L-JJ,,4ll c,lilrll 6.2

diLcl \:.1,,,! Ji i,jJ-" e-lJ,J iur-._e L_rr-r t, . .^.ri , Jl ;';J oElJl u. ttii ;rc dlUa

-' l-lrii.^,Jl tlrill eA! "t"f €S' +r i:.,.-

L"t'rr "ljsYtsuutlt;i( 2_2 ) J_+

DescriPtionciLlt .i.o3 File TypejLJt gil
rillJl dJl^l ':1. ,Y *.-lrt! .iL BMP ( Bitmap )

(Vcctor -Based i 'i " .Jc Jt"'j Jl ,ar-iUl 
' 
l.rl.il 

a 
r:.: .,

)

EPS (Encapsulated

Postscript)

J*c Jr|J ';rl ( zso ) s rJr rlJl i1.-\i.- .rJc aril. u

-Lt ,fr.r.: ,,jll J --U ,-r.,,,ti. ;e_9 r i;.JJl 
-.1 
Jl ,-r^,,U^

)y e ! iSJ ar:'l".r, c 3-r.,.,'Jl ,j-U:Jt s- -$Slt

trJt ;F ;)i--^ll 6iLill-e (lssns) 6UJitVl

(Thumber)

GIF (Graphic

Interchange forrnat )

10



jo: +l:ll cil.li,- .jle3 L.ijl dil';;.tSll 6r a 
rri..!

J. _;Kll t{s *lll 6JJ$jl .L:-:)l 6lJJ J Jl (r-tj.

(24Bit ) t.r,..l. 9j U$-rll g!.-ti:lt

JPG , JPEG (Joint

Photographic Expert

Group )

( 48 Bit )+ ,lr.-Jt p+ . r+ 
'J;+ ell EJJr -l+ts t t

PNG (Portable

Network Graphics)

Jur..ll.bil qp (JPEG) Jl )t+a 7 .2

Joint Photographic Experts -jgJ,,-jlt ctli. .r. ic-r+- 3,5 ; ,rr- lt t-ro 5ci

l:200 Jl c[i L:.'^ i-rc,ji'! r, LrlJl ijr.l3l J_Jl iJ1J 4-]^,-j d ri rcroup,

Jl Discrete Cosine Transform (DCT), 'u..il Jisll ,-t":-: -.lll-i ..,J' '*r -r

r Jl!!l Js.rj ) c-S!l *J+.|l di."r-, utJlt ki lriJl #Jl .e-i J|4,,'jtlt d^;
lrl ;J-Jl .F l.rr.-r. 9-1S; ci--J'^lt ..r^ (Redundancy) +k-,! ,i ,.a.U 're JUJ!
i--l +. J! ;J Jl d-ii rLl'll lrA o.i + l-S. ,.rU)l !l__' *1" dli j:3; JJ 4lljl l:d
J-,sr 64 JS 4--lL- t$, * J-$ 64 Ji-r u gi (8x8) k..r- ils Js lBlocks) Js

I '6L-X Y !-,;"i+ll ;;Jt ;i ..i,^1, dr+,ll .,jc' _i-f ) 
"nl 

.-!Sll l"€j. J"i-; _e, 'r- .,jc
sLt'-.lj-i I JKll lrA i-l_.r+ e$ ll, 6J#l ;:3;.,.'Ic -i_i, Jl k-:lljj J!.4 Jljl!
JU.ll. .ili, I I il.rh-r ,*jjl l^il r il"ii JIS .;-'sil ,rclr }i )L JJii ci;lS t:tr t-6;

)+ rl.SL tl Lrll OlJi 6Jii dr-Fi r i4J^ cileu"! Jl iJ Jl e'.,,fi JPEG !:A -*";

.iJ"i: 1-}S1 l.e+_F.',.r

.dl ,!i ;jr.-i el$,i-l + c+-, silSJl JtJt e .f(i,j J gES irLc ;rFt ;Fj

.,l' J,.-.tt .J-i .1. _l!'^Jt l:A .sl 4Jri i q.Lis 2D DCT 
'l.',l-ill 

.Jl *l eliiJl

;lSJl JUI ; F(u,v) etil! ,-J:,.j oill 3 frequency response L:r_.p.ll i,J-r5-Yl

..9r: -,;ill

Blockstj3S .,ll 6JJ.^aJl il.Jl: slJyl ilrJ.ll
lV, !l'j," ;sc L:.' etx Jl #rj; i3- &lS JS,l" ;-1 Jl L:.' r al;iJl ;l
+y-,ttSll e-',J lrA 8x8, p-;.J:S Jl ;:r-jl C-,iij el;i JPEG -t!*Jt 6 jr;,,,i..11

.3-J Jl ;6Jri..- rlj+i .5-i 1,- J+lri j! J*"3 4.6+Lilr JljYl ;i ai*i. Dl,rl-t up.

L1



"+.*ll "lLJl 
e-r+ll i- tg t'03m1 rij ri;J...-ll g;rHl t'Jl...Jll oj+il ..1. JKll i.tr:

ki.
Jl (J,,^) d.r).,Sr i:iL-bl 6x Ln"ir 8 r&ll gLic'l '" U.o,',,"J1 ;_., Jl rtr+i iijl5 lil

6).',,SJ1, d-illl 4^l)- 6-)_Jl :L.ri eJ .L ;-) Jt 9. !F++ll J *lill ejall

.l.i;lt dli ijt^- dli. il *_,.+ \:Jr-rl * .iJl $e a.il.-b-Jr

+,4 
"l' J,;r^ J5.! All.J J-,s+ 64 J^ ail-1Jr chSJr o:r dF 4I:s dS iL=dt o:r rtn terr

c+ 8 eJi:-i -"-' !_,t$;t ;J |,-! \JjJjll €i .-rll ui.j i.' Ji iL_,J| o$ .t-,:ii. LiKll

.,J-si Lls 'Jj1d

: RGB - ;Cl elr"ill rl, 4r.l d El l$',i ..Jti O S:- L: ' lt oLrlo, ,Jt- .fi .,1c

c!r.q- JPEG) Jl pji: ;Jc. Jrl ,,-rj €ir- J! - r,':31 cr!p.,* 3)i3 ,g_9-; grJl

;Jrj)r Jl y lr .*,Jil eir jlr llA ,rs (ycbcr). eiyilt Jt RGB air*ilt
.,':t" O:llt Ji e _, +Ct pill oe Cr .9 Cb Li. Jdl fffi |il.,.Jl .4luminance)

rH+ 6\-.rill Ji Jl ''JLiYl ,r:J RGB. 6',r"r!l gF -tsi i.,1" t-i., u. ' ; J! dr^JYCbCr

JN\i-l a:.ri$ JJ e, l- :,J:S J! e;:tt 1JL. L!5 p3 .ri ;S+; 'r,-X 4iljjJlt eil-iJt

.r*-rtlrJl

J#il J! dJ.r g.ije Block, ilsll o3 J-s+ JS {4F.r. 128 gA i}.jJlrsll rri5, l_r+ii

J'" ;JHJS i-c. r.+l eiJtl.J.,'- lrSe r - I 28.. I 2 7 J! 0..255 g^ o).^^SJl r,qq elr Jt+-

.JiJt u^ qy eg -a)."SJl

8x8 pa-.' LliS Jl 6)-Jl ar"ii5 .lr J3^ aJftll t-Jt ;r.:

lleJbre: AJier:

JK J tAtd-fr H.2) ,Js;tt



:f$..,;ill db.ll sll d#r:Jl: i+,lill i!J,.ll

4JL' iFl -r), p,S:lr (4JElt illt Jl ;-J,6t& Juiii)t r iL_/r o:r ''!tl jS"J

.ii i.i-"^ .J t.J6+,,i Quantization e;^sllt r:Lc g!.::- g:.r-.pJr dJl Jl .l:rrsjll

615: lt r, J,,sijr d!:;J; J:^j i-bsjt \,j d-,si Js r-F Ol. q-i .jii ;, Jr ;" et;!l
JF cllsll oj,l ,-i.r- jli Jljl! :, llUt .3l.)rJ:lt drti {.,I-6_Fll t^i...i iJ.iJr iu,lr ii
J. lJ-. 4+j Jr-ri l(-Kl I .;-lJl _,,b aC+_, ..r l:+ i;Ei- i!\i I ),- *!,J- 6J Jl
.-ir-l ii$-11 DrA ,Je $'i Quantization e!.Sll iJ.J^ J). j;.ll ii-$ &!t ;J-ll,.lt

.;.,1 +ll ;- :.r..,p.11 lJLc cil+S_dl

Jl \rrtsll Jqll .J. ;JJJ| 61" J,- .!r.l t:tr Jt &tJ.jJtdl (,)^ .,Jr,ll dltia

( Fast Fourier Transforrn ) 5r-rJt -ru-t$ L!J-J d.,\"JFill o.:r LJ^ g:: r.,ll jlJl
&,n: r*j-rt_,r al 

rri,.J 
ai; 4.,Ioi eiti<_r^ .+i +r.: ) 6, Jl !:LJ,t - ai 14 {FFT)

Discrete Cosine C-tij.ll elll :++ 4F *a ..e. liii. r FFT ..r i_,,i
rt&Yt e J"t I Jt FFT .-F 

"Ei 
.:>- .rrl^- ,.,tL'ii,p :Transform (DCT)

.;rq.-ljJ.Si L:.' J) g"3rd+:,_J.i L,,.A3LSJ^ &.ZD p61 i*i;i.Jt

'ejt3l iJ:tJl-r 2D DCT c!_p:lt .lr J+J.Le ..,jiS.i!

Flu.vl -1 crr)ctrl i i rr".,,).o, 
(2"* l)''o 

"orQv 
+t)' ")4 " "\frfr,"' " 16 16 

|

:.,,i ''u-

; ;J ell IJ.^SJ;+:.lt 44till JA ,*..,'.ill j ol,'il.r-Yl Ji;J .,-ll J-,! 44,ri :A g.'.ill j

.g:r_.!ll sll-Jl

JEJ! ,ls.^ilr i ]-s

F{uv}

g:r;ilr Jt_:Jr JJ +r-lll (5.2( Js,ill



!_rLalt trtJl ;,^ijll -1024..1023 J+Jl ;,"; qN_.! .il$-p *ri i-i1-:ll ;:,.,ill i,lSll

LLIS l"-i. &..+ , i::j *J'!t 4S_Flt oa : DC lt i,Sr^ ,-",,n Block ilKjt .t

J..di di-)l r- : U;+ 'l+i)l+ !::_il| k+ ,,,aiii Jl r dJrsll iti{ l-i, lKlt

o:r j i$il1 ..p ,i++ll *liJl ,JJl j 3J-i lr:;i sl!)t 6!S!i AC. lt 6i+SJ^

Jr.L.eL,,j Ul CiF JJs. )r ol.:r_.plr dJli 61-ls!t J- 4j^^i .Jgl lrF j! J*J 6LS!l
4JLc $c -i".j .-ir- i.ljsll u^ ,*JiJl ,"jJ.Jl . :. ill LJrlli J!, !+:J-. ;-.,rll *+ 4E
iJL! JPEG 4irl., JS'l +',Jl 1*l -r, 4lKli ciL J'- , i,. i !ir5, *i'i lrA JlilL J d-Slll

'S\j-l J.rlll ,,ri ;* OCf .jJr-!l J$4 jiliJL. rrJl L:.'^; 
_,-.rLS * J!

.6!c

Quantization :eYsi$: iijtilt' t'r' tt

ri 'l-i+)t JAq!  t^iJlFll 4-,.- 9.r.r_1:ll Jl+Jl J) ;J Jl .-il^-&-.!:'.tl

eJ^,n J)-i g^ dli,-i,ri+ JPEG {FjJlF .r,ii. a-bslt ji ;.1 Jt j" ti.oi cE}t ot=Kr*tt

Jt 6S,:tt q+-,. J .t :) .:-.rt+:Jl J)li aF Ui;L" r,,.,,-^ (ir.,.li # *lr i-bslt eit+3-x

.S tsr F -Fi r. !jl},l' ;-tsJ i d-Jilll .''.i t\:.1.',1 sJl 4i,Jijl .;ilt. S- :re .,'9i

.;reJl 6LJJl-\iirisYl iL_/l "re *u.et-tyt J).r.J.kJl J-jll FC+ir-,
iJt" o-i J1(1 el'J.il etil Jl .JrlJ i tS a!.1: # "J' ,:."nlt ;ti, t'e-3 =!Si JS.i.,

Jl.-ail lrA 1 rill ; i-*ill Afi +l_pl Jl clJ5 g.:j9;J#S epll cnlS t-lS -Fl r, .+y:Jl

;r" a;::-)Jt .tt+S)-ll +,- ,,jGj dlq e.; ,6lt dill 6li e;::_;lt :.,,tr<rlt J+i -r.

.;J Jl sulrJ )il L. ' , iJ.'1l iiiiJl ,iA .Jo a'Jljl iLll '"1.j. 'il1
:!+i:Jl d-(ilr Ai ri.-. # JIJI .j$Jt ;.'+r

16 tl 10 16 24 40 sl 61
72 l2 14 19 26 58 60 55
14 13 16 24 ifo 5t ffi 56
14 17 22 29 51 a7 80 62
18 72 31 56 68 tott 103 tt
24 ils 55 64 El tln 1t3 92
i[9 ffi 7E A] 103 721 7AO lm
72 S2 95 98 112 1m 103 ggt

6.S:lt "i.i^-. ( 6.2 )ds.$ll



Jl gr3, lra, ,Jill ql.ell 4:rtjJl ..t';J-"S..rF.r! J+ 6"Stt A-iri.-^ # O!t-x
.i.rlJl ot"rr-;it ic !:LJI^U 1'rsi JtJii

: tult it*ll,;1 Jl ;* eX$ #.sjll i.bt'*.,L;

+.t\ri.,.t ,j-i ; ellj , L:.. lt r*r r_2 Jt .-iL g".: lC:r- Fi {iiJt iJ.$lt ii_.i^-"

L:.' U r:li iic

Entropy Codin g:-ll.Jll: AHIJ$ a!JFJI

, ,11i.-i t Lr-, 4 oq u.tj. Block iK q,'r eijr., iJJt #.si iiLc, r,i

k t+ C. JLi.-)l # 3.iJ e+ ,{+ o.o oUtytt 
i tC' tiA L:.' lAtiu! }ti ;t 6,tlt-r

.!i'. JPEG ll ! ei L 9 lu J ;.:.*+ll

ar,i.-ll rr.- : DC ll i5_,'. .t o"!l e+ * Zigzag e -Fi" JS& i-l_.i.-^lt e,,. a:t

:tuJr ,Jstr e-lJ L"s Ji-!t ,t-jtj Jj(Js.,i,

irstr(,l9 zigzagJt d[In (7.2 )ds"il
ll e!li<-r^ *l' nl[ jJ.Ji J#Ll La&+ e+, t+ 0+ ;* r.r-S- t1--$,Jc ir.klt+ J,--l-
clli.a)l ,.:' skip ll JE.j ,'y- (skip,value) a+Uill+ lsr q}S ,!"1 e+ e+- lilnC

.4:rJi,-jl JJg llllt : r:lt dE; value Li

L" i.bsl zigzag e,l^ ,_!jild i)9 L-iljll U" lill {f-LJt e.l ..,:-.,+: ,JtL

(32,6,- r,- I,0,- r,0,0.0.- 1 .0.0. I.0.0,...,0)

J.-.rj AC ll !ilr<_F *l' rug ,-!+.l4 :, klnl+! dll"J DC lt {$,r "6 
j2 iant

-jt

: (0,6),(0,- I ),(0,- I ),( I ,-l ),(3,-l ),(2,I ),(0,0)

.q_r* -.r:'r$_p F J! Jr-rll r4 ifsll !1.6J (0,0) a.,i- Uilr Ji"]

15



DC:JI otg. +. jrj
DPCM*.a j;.-i kll' qlh d+;., ;h:. - , dn," ,J<& DC Jl dirSJ,. jr_I: e+

jj.-i DPCM dF d'+J L lJA J _iJS ,K4 _$r OI dL.i-)t i++ DC Jl otls_; r"r! ;l
.,',illl U"i+;-,1-9J d.LS,+ .!-rLi rn :, l.C+lr .i+l"J t - '; o16.

:J lJ DC Jl ci+SJ.,J. 1..,s ei

d,-DC',_r_DC,
J*- l)('o

. tJr.-I a,Block Jt! e Ol ,l>
: e ;JJ',-I O-,-ilSA L'".; JJyDC 1t,-ir,'<t 

" Si ;81 *,
: I 50,5,-6,3,-8,F1+ k+ DPCM Jl ciriE Li 1 50, I 5 5,1 49,1 52,1 44

rJe .1* size ll rrl ,'T- (size, Amplitude) S$Jl1 ki'r.,1 * iiilJl Cl i.,^ 4+ 1JS

.slill crti+ll ::.-1lAmplitudecI!-It JDCIt i,S. J*rb:,":lrjilll drErll

:g+;.lr- lJEll (DPCM) ll # Jult+,
(8,100r0r l0), (3,10r), (3,00r ), (2,1l), (4,01I l)

AC:JIa\6;r jr.,F

i.'l6" $ll+ 1.S dS dSl * qF RLC i+jJlFJl elrij."L crt.rSlt lrA jts Ji +
ll r ji,-!l r& 3a (Runlength) Jt ;i ,i5lRunlength/Category, Value)

AC.JI 43'. ! qLill i gtl 9 Value ll r la; erli cJ_t+ i_:. bl* lCategory
:+ L:*r E+.-:: (0,6),(0,-l),(0,-l),(1,-1),(3,-l),(2,1),(0,0),3.ul Jil,Lll .!,."-,'

: "! 
t- ;yritt

(0/3,6) (Otr,-1) (0/1,-l) (r/1,-r) (3/r,-l ) (2t2,r) (0,0)

:,.1-9$ tlSr _r

(0/3,6)- 100 n0
(0/1,-l): 00 0

.4+Ijjl i--BJl !i3l\ LDi.t^ Runlength/CategoryJI d.'.tiJt ;^-ilt ,.J' "t-r!l +
.1a; .rE cJ:.+ crr +5_d Category Jl ,Jc dJ.^-.ll i'-ilL .rlhs r



JPEG coefficient coding categories

Rrnge
l)( I )ilTcrcntt

(:[rTrrr ,t('( r cglrry
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l.

DCr AC ctls,>.j Category ll .* 1.2 &+ll

DC ll rilrS.,;r^ j.-i a.1;f; 2.2 Jy-r+ll

JPEG default DC code
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JPEG default AC code

ti)
lil
ri{
!ij

)lr
)it

til
I ir
l/l
til
lis
I /rr
I j I
|/l;
I lt)

:tl

'l/.r

:tl
lii
)/n
ll7

,,1

llrr
1r:l I
I lirlr
IIl'iti
lllll lt;

Itllllt ltrl
llil ll l ll(tn[t)t0
lltlltlll(UUr,0[t
I lir i
lllrr I

llll.ttl
llll lt,llI
lllllIl llil
I I ll I ll ll(($rlir)(r
II ll ll Illflr(,[i||l
lllllt l0f(tlJlt(l
lllllllll({nriill
III||iIIl(|lnll.ltr{l
I li'l I
llll llr: ll

lillllr lll

ll I I llrl'l
llllllllluj,),,r,
llllllIIlrrl -,'i I I
lllllllllrrl to,'t
llllllllltlt.lrrit
lllllllllDl r Dt,l
llil il lilr)t. tr[ l
1l1l1ll lltll llt't
lllll lll llrl | '-
ll lllll$t I to
lllllllrt(.

{
l

I

ll
1.'

ll
lr

:
-h
i

{11

t/l
t/l
{il
{i5

*i7
t,/tt
{,/,,

rtt

)/1
)i1
,i:
,lr ir

)!t
,/ ti
| /t)

Alt

.\./.,
A,/l

A/{

^,.,l

li
l\l
Irl
lt

t,'
i.;
l.l
l5

lll
l!l
Ir'
l
.ll
l:
-li

..1.\

lal
lIl
lx
Itl
.li t

''l
l:
.l.i

ll
l!

llllllillrlr rrI
lllllllllll!,1,r!'l
llllllllli ,f,rlil
lll I ll lll lixr'Ul,'
ll l l l lll l tiil!,{tl .

llllillll((nl0)t
lllllllllflrfill)l(l
illl|lllt((r0tt)t I

lllllllll r(1lll{l

lllllllllirrr,' '{,
llllllllltttlr"'
il llil il lli,rl,:l{}
1 1 111 111 1;tiu,.l
lll I I l(*rl

llllllllllr,rrltrl
lllllltlll,.r)1.'{}
llllllllltr[,1.,,

llllllllltil,llnr'l
IIllllllIll,tlr),!
lllllllllti,r)l0l(t

AGJI c,l+sy *.j CE# 3.2 dLrr+ll
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2/,1

r/,r
1ll

l/i
iih
i/i

.iAJ

11A

-t/l
J)t

til
Ji5
Jlh

J/x
1P
+/A

'1.1

Itr
7

lr
l+
20

:l
')l

Lt

l5
l(t
1

t.l

lu

Itl
lr
)l
l.]
'') |

t5

2(,

A/tl
A/q

B/l
tryl
Il.\
l]/+
R/i
ll/6
tu/1

nlE
ll/v
B/,q
t'/l
t /J('ll
t' l+
{'/j
('/h

t/1
{'/s
t'l\
('/A

JPEG default AC code (continued...)

I .l lllll({{fl01
l:llllll({{rlllil
| ' I I I I I | ( i i I I r I I

l.')l')
I :l l'llll
I.ililf :lll
t:llllll|lil(ilr0il't llt ll lfi,lflxll
lil llll l{(,1(lllil
l:llllll{{ilrull
l.llllll{tilill{ti)
l:llllll({il(ri0l
l'llllll(,(rl{!l lr}

l 'lll
l.lllllr(,

.l,lllltl{{,1(rl ll
I :l lllll{{,1 lrl(}i}

I :l lll llriil l{t0l
I i lt I I l{ (,1 lf}li)
l.illll1({,lliltl
Illllll((rl ll(){}
i .l lll l l(ril I t0l

.t:llilll{{,1ilm

trQ,Jl crts. .y jJ...i iHg 4.2 &+ll

ll llll ll llri lll0 jl.l

lltilllllllrrlil l 2i
lllr ll ll ll{}l(rrr{(r r'6

ll li ll rrli I ltl
lllllllllt(il(,iil1 ll'
ll illl llll(rl{,i,lr) l9
lllilllllllil(i,rll 2tr

llllllllllfll(rl{'(t i'l
tltllllllltil{ilril :l
lllllllllllll(rllfl l.i
llllllil llril{rl| -11

,,,,1111111i11rrrt 25

ll ll ll llll{jl li,(rl zY'

ll l1 ll l,ilri ll
lllillllll(rll1,lrt l8
lilllllllllil lilli lt)
lllilllllltilll{{ 2ti

illillilliltltlr'l 2l
lllillllllill lll{t ,1r

lllilllllltiilltl i.r
lililllllll't,,,tlt ll
lllilllllll'{trt(,1 :i
ll lillll lllr(rrl(r 26
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JPEG default AC code (continued...)

rrl
t)r!
t},J
llt
lvt
lln
DN
l)rx
f)^,
l)/A
lJr
li/:
b.rJ
lt+
rv5
F-'rr
a.j1
l:Jrl
b.{,
Iirr\
l.?ll
l'
ljr.!
l.r.l
l.?J
t'/J
l.f6

vl
<n
5n
5r,l
5r5
Sltr
3n
_t/r
5n
5t^
6tl
rrl!
fll
tv.l
f/5
116
tn
ffE
6t)
hiA
7tl
7rt
tn
711

7tl
7tn
?t7

||IIrU
llllill|r,l
nrltlilrl|ilI|l
lllaillllll|rrrrt
ll||llIl0turr,l
llll||ll0tattrt0
l tt| t|alIt||
llllllltor r|r
rlllrlllollrtl||l
llllrlll0||rll|rl
I I lt, I
lll||ltlt||l
l l t0 $t!l

l l l lil ll l0t0lurl
lllll|lil0t0turl
lll ll 0tol0l
lllllrlll0lo||,|l
lll tlllulu r|l
lllllllllulolrrl
I ll l ll | | lulltl r ltl

||[|| rfl0
|||luI||iltrrflI
|llilililuuilfil
lllllllllltflilul
I |ll lt ltar
l lrllll otl
llll lll||0]lrrt

|l t0 rrl
llllllll l|| o
ll|| l [olt,lt
ll || l||,] Il
I ll l rt |rl
llll lllll0ll0l
t1ll lltt
il|lilil][01il1
It|ll llll ru)
t|l|rllllllHrr|l
1lurltt Illnto

tl ll lnl l ll|ll t

ll t l|ltflrru
||nltll0lll

tt|llr rlrtllll
rr|lrr||ll l)llrl
l||nrt|ll|lnl

lllllllllllllrrrt
llllllllllllllxrl
tlllllllllllllllo

I )l
l llrrl
lllllt rl0tlll

lr l0l[n|,
lll nll tra|rtl
|lltll||l|rllrrrlo
lull ltr,lr(I,tl

t
t!
l!,
ll
?l
tt
2t
?r
25
?fr

E

t)
t,
3t
:l
l2
]J

t5
ln

t)

t3
tt)
It
:l
:3
:r

[t
I)
JI
fl
!:
j-r

r(
!rt
t.t
H
i|,
II
:l
::
:.r
:.1
l.i
lb
l:
t7
llt
lq
:rl
rl
tl

J II,])

AClt €i{sJ. i'lrJi Oiii 5.2 &r;Jl

JPEG.JI cj.jJlr- 6llti. luij Jtjll ds,ill

Quantization
1;(u, v)

n

7)gzag

T
tlxll

YIQ or YIIV

20



1 .IPEG) :4+.!lril diiE S.2

.qS,5 + 128 C$ s+ 8x8 e+-r t-; rr.- u. JElt +i.ll '+J ur.J+l

I ?.;

l]l
t.10

I J.t

14.1

t50
t56

lt5
l:l

| .r.:

tl:
l.t:
t4t
19,

t22
n0
t2.t

128

l4l
t.rl
l5tl

I 19

I rt
t:!6
t -ll
t4(l
tsl
Is8

I t9
l?0
t?l
t?5
r2t
l:lq
| -l:
t.58

| ?{l
I19

t2t
t19
t"l:.
152
l:rl

lt: ,lE
r10 I t8
t:rj | 20
I J2 t,l4

::re 139
lJ{r t5|
l:' | str

iJ*S flE
.I+JLXI i-iji.Jl gl"+ iiiJt ,ij"-.lt .Jt OCf L!:s:lt ,j+L: crt-2

i$,arg

-t.08'4
-4.5336

i .2 2'--.

: .'l:tt

-!. !'54
:,969(
.; . !, r:i:l

fi.$J{ i!Ji.-.

16 ll r0 1624405t 61

t2 t2 t.t r9 20 58 60 55

l.l | 3 lrl 24 40 57 09 5D

14 | ! 'tJ .29 :,1 ri/ rit) r';7

lt\ ') ) .a ! rtr ij8 1 00 10:t / /
2,1 3i ii: r:.1 81 104 I 13 92

40 4.1 7! ?7 t03 t2l 120 t0'|
72 ct2 ':i ':..i l12 I00 103 99

F(rr. r') : rottrt<l
I(r. r') I

0(,r-) l

ftrsll a!Jr-3

DCTJI 6tJsJ,"

1

I

Srnall valLres

2l



,orl,r./i 
39'881=3

,/!16 l

-:.:{
:.i{'
1.;:

-l ir
('.LLr

:lc
- t-|]:

t.22
|,12
0.2_t

-c.til
It.1i

-1.?i
- . '<!

,rJ{l

-01'1
(!-l_r

-l:0
i.it

-{} {':
l.9e

-l 0i

- L0'{

o::

o:"
-r] 8i
no)

,t 7t
105

-0 t0
-4j
-t tll

L+6
-r) Jl
o tl

t-11
lLl|1
0"?-l
n.li
ll r(.
0-,lt

-ttl
0.n I

i.9r
I ,?7

_ltr

3

0
0
o
o
0

100000t)
o0000trr)
0000000
0000000
000u0{J0
o(ro{)000
o000000
0000000

r;ljll .ur i,i i.- ll

;;,,r,"S:lt .4 i-i..i.-.ll & Ziyag e^,. d#.tl4

: DC:ze DC Jr i5-r tus: JElt+ -r

:!# AC ll &t.,s. J^ Ll

AC = (0,l), (0,-9), (0,3), EOF

DC:ll ai. .,,1* *.JL 5

:l e 
iri ej_.rill qjiXr+ r DC:-I, c-ds J,i.LJl .rlrlrll DC Jt is,r. Ol ".t"4

Diff DC:2 - (-l):3
et]-: DC i+;s -, 100 &Jl siEll+ r,-!.lJl cjr+ll .++ Category:2 o: CfrDC:3

:JA 4S,Fll jJ.-Fl.jkJl er.ttt O:$ JtJtr I 1l 9i la,!.-il 2 bits J!

22



100 1l:5 bits.

tr[3Jt cr.s. .y jruLf

46 = (0,l), (0,-e), (0,3), Eos

1 is in Category 'l, ZIC = Ql'l (send 00). use'l bittospecify"l" (001) 3 bits

-9 is in Category 4, ZlC = 014 (send 1011). use 4 bits to specify'-9" (1011 0110) Sbits

3 is i|] Catetory 2, ZlC . Ol2 (send 0l). use 2 bir !o specify '3' (01|l) 4 bits

EOF (send 1010) 4 bits

Category.Jt ,/ C -r -Ii.-11 lc o.r Z gi Q5

,rA dri$ #kjlr jF_Fll

10011 001 10110110 0111 1010

cR::21.3!u-lr d.u_"

t4-u;:-l !-i ,-1* Header JQ ,s. -. L*i ;JJ4-!l u a *ff*:::t X
L: ' I eli illt! )b liruii

(JPEG):4rirt-n 63t : 9.2

;" 1-lt iiit -tsl -r 6^.rl.9 clS.rii.r pr:.'r'.u'e ' e 6:L"jll u. tlji 6.16, JPEG ll -.'!.. eo+

:*i €i^Jl ora arl, ;)t te ' t+

(SequentialMode) ni-L,ill€lr,"iil
(Progressive Mode) g.ut--:ll e 

\r'tll

(Hierarchical Mode) ifl€ll 6ij.jll
(Lossless Mode) ciU!$ ritill Jui eii ill

:crJ-.l.6ll gijr$ l3i

d)o tJJl jl 4;J-_./l -r:.-ll ,Js L..' + + r, 4J.jJlriJ ,-:r;iiYl ei_rlr _* :
F g$t ei3 ill d$ JA J. &-\J.J"'t ..1.:i u.;ll -.,I,+lt .t rslj e,".o l"i qlJt

23
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:€&L.lll GiJ.tll't{j8
l.lt.r 5". elrii,,'l f! J, &iJFj)l &Lri^a:. *rr _,rr.-ll Lu; JHS d6& F$3."- .1l J

.L t9:""rt-.. dt -Syl-Li i€.,1.,,'rtSj L".'- .1;r. tlr 5 6 rr-il| Lll ,os g,-
Gtirll sJll dF i$-f 6JJ,.- etle! J! ,.t"S 6 

'J'.-ll All ilrHl e.".ll sbLc O)

6.r_p,rJo cL.-.ll .oXlti e -1Kl ci.:l;; a)U-l fi iJiL5)l g*"lt at$e 6" cFl r, L ty
.6J Jl dEil

&lS dU.:5 g1r e-Jt oULc ue , .rjtl 4S.s ar$"Jl Ot ,sn lr1-,1tlt .rd $Jt cs.,ilt

.s ,JJ i:ggrll itr|| &K slc dJ.-.Jt O-1.l qrlLJJ drEl#

:$UJl.jr; GiJ.illl#t
.i_.1-5Jl ils,j g'1.' .rl,.'1r .ll,.J ) .tjl ."rl. JPEG =js'-ll g.,. ti iJt' 9 1

rsl",i t 118 !i;ll o. eCl liA. iIJ-+ LrL. ti: 'u.j l!"JL,,.lo 6i_r:ll t.re ,,-'r*

.&.-ll ++ dr.. \tl rr.L+ ) d

3 q5!u;,J--,.r.L.l 
":lt 

fpfC 2000 l.ai. JrF-ll Li; drt+jJtri i,. !.'-lt dltlr

.61+.jJlJSJl ir 'cKll b_.rg I GtF::-:,.rtFlt r,6J!l ,rjlle 1$
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IE IE
ls
IE

lN

lN

lN

t!
IE

l!
ls
t!
l!
N
E
N
IE
l!
E
l!
E
E
E
N
E
E
E
E
lN

E
N
N

IS IS

l! lil
IS

l!
IE

N
IS
l!
IE

IE

EI

ls
IE
IE

N
E
Ft

l!
F
Fr

l!
IE
E
E
N
N
F
E
l!
E
IE

IE
l! lE

lN ltl lN l! lN Fr l! l! lN Fr lE

&ltill dt aill

.-&Jt +L>

IE IS F F I! IN IE FI I! IS F I! I! F IN FI IE FI



C-illspL.li:,,*tl crlJrYf Cll 3.1

(1.3) dEill *', t s Ct U*ll ll cliri'a+lJ 1.f.3

(13)(JEi

.dFS CF JCI L,jFti"ill .J_p. Cr A.UJCI l.lJ.- eE 16+lell 'Jl sp

fu.ES alL: d e.UJitI ,rr f-.-lill JJJ,.ll t-K J f$'lJl e-Yl cJE4+ f:ilJl fji

25
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(2.3) ds"lll st l-s ti..blt lfulJl Jliit iJll 2. 1.3

Lossless compression

Lossy compression

(2.3) ds*3

Ol$i furi i.,;u,4llld..b Ul r-nxYl ell lt+iit e"r 4{+lJll 6i se

;.ru!.eJl eut+il 6h! t0L: 'sl

26



ot-ildj| gbfl gJ.l iJj|.lt.!i :4-,t,i 3.1.3

(3.3) ds"i

lAu r(L: ' :lll iJ:*-ll d,r6:;i uhii OJr+ t 'Fl L:.' tt ri'A JSrt cjt- ef

qri3l gJFJI si iaiUll i-'1..-ll db5 6J,Jl L: ' slc, L:Li

(4.3) ds"ill(rl|,s Ol$l tJeall .!in fi.JE Liu 4.1.3

27



(4.3) ds"i

l.il,iLrr,rrrL:,. 5l_/l 6J.Jl d!..3p3ii gl$iri;_Jl t. . i'ijJtJLnil ilt.rire

;l3l ell qf i'-iUlt 6,,1rJl qp_;;6JFl L:.' .,lc

Ja.hlall &l o.Jrr..all pp gli (lossy)

i#i.l.l"all .s tlill lJ*j t-l (kbl0)

O|Jf! Ii aI ij$.L flsi*l se l,rl

I e.ull e*al Jddl r.3 (28kb)

28

;*i3ti.ll 29

9 L:'ll di,!.JFl a;-..,lti(lossless) ctlrihg3q&..:ll 4ilJlelsi-l $e

r.Jp.x-.rFl dJ# I L:ll iaji Lol (kblg) .lA etull e.,'.-l 
L: ' lt r*.'.e (28kb)

9 o-1-Jl *f e++":U 6Jt.i)l A...fu MSE : (2) ,1 L: ' tl .u.r.3 !l;ll
o1-rrl clS-,i,ll of ct;r t-Sr PSNR:(109)



cJUNallsi gr+;ll tJU)l ;....tJ MSE - (19) J^ lddl +J.LUI4n
oUrl jsill ct i*;e 1,.s., (PSNR =31) .r.
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