





oleffba‘ PYCE K
(SWIRo § ,_;d PRC W K
ForpolS (pwiigen 09,5

P omolS aid ) 6,550 aolipgbly

3 ylotold — Lt S yiol )by i 0355 33 398 S 3o il

V. ols 5



@S b o golo Gohi anls
s34 5 ! (lallia
bl onl ggdge Gudixs 5 (LU
RUIIW) BN V-3V Y LvE| CRP VRS EL 2



FneelS 41, (6 555 il

cinda) deme e B

3 )lotold — Lt S yhol )by ook (509 39 9l S Lo il

Sy 2l cugal 4 oo L a0 by oy 2 ) Olygl ole Log WAV )b

Ll sl iale 605 yo b oo i Lo el 35 asbipbl slasal, sbiwl )
Lal Sty (pele a5 o b Ligazge yob iS5 1 09,5 S pols sbewl =¥
Lo Jeslind sale 545 pn b gacSi plagh 553 03,8 [l s sliol ¥
Lol oliwl sole (sad o b (gglows Foll XS0 1095 7 15 jglo obiwl - ¥
Lol Seils gole e po b olipa jpate iS5 10y 8 )5 gl sbiwl - O

09,5 yow gLl



/
S0l %
‘_“/Ni/,d/:{? ubrcf‘/,é
(d“/‘u;tj)dé//)&/!){ﬂyuiu%
/ - . " ‘oo . » / ’ o e
o IS lsr p e 7 el AL //»JK:C( Sl e sl
- > /00.. oo, ¢ 7
L'/U){JK“/JJWJu%M.'/)iu“dw) .(/’)/rb/z&/la)iu"/!dw!
. (/"U, K’,Jz,{i:j)og&;}//a/’ﬁ 7 el JE
.yju‘rtf’!,r’cﬂfurdfdk’f’/uu,?ﬁf o/d,v'bl/";ﬂ Ju’fu’wdhﬁ
' .'o“’ "/ " » /0/‘ ’ .o y .
(j‘fg‘“um/,gu1,,&/»uu,u;gtdwb;;m/w,wﬂdﬂvw
! . . “ & - /: /
— wtu“uid},uu/di’/)//)ub/ydMi’)/")(#(j/’)//h/’ﬁ)
. * » V R . & N N
: r’ ldlsiies M J@/w//,h/w”i’ ez gl
w® v, . "/ -~ ’ “ " . ",
AT g ST A ST 7 s P
A T —
.K’L/d/u)d')w(!u’/)(//)d@fL,ébl



. ﬂ*:
. r»’;J/L/J g &“T;w" (/)L.i“? JUP/;‘/) ,({ )/)’eru

. » H / / Y w & //
0/’)Kb’d'Ju'd'/‘rd’)}’ﬁ(d/h://f/“)‘//t)u'cf“/‘/“‘rdupj (r/"'
._"/ﬂu/,«r)f";o/;

' . b / ) . VYt
= 0sd oS = Yo SIS /Jﬁ‘f :ubﬁiy,z/gj‘/ fr,u/ﬁ/"?



HXWCY

dlpod e 5 it i e o S e | SVSe b > Y puans (gbn 5 10,
S b Jloms Sl ly lapiuge 53 Sl8)S 515 Glgl) ax s 3)50 S loly slapians 3] sl

Olejed (g 1 5 wdlype ;R0 Lol 3 S e ly (slaptue 1T )0 cud o 5 Cunglie g cublis
Pl 0ol sl (6ob) Gl S 3] Cliios )3 b o SuS o ly (oSS (gt pp bl I (Shag dw
& Cul opl dogr BB aiSS ] 48 )5 jgo «Slolg g8 pasd g SHloyily 2y Jore pus b o Sig oy
Sob g SHloyly g oo m ol cam s 93 il b b Sy ol lojad cpel dad )l oyl 5l pam

S oy e 2ol ~Cilad Sty b5 (sian IS 505 gy S ) asbipbly ) 5o
Sy b g )0 4 Cowd D)lebly —calul Sl bas pla asg 2ad e edlitel Jlows yglas
o b &1y S8 ol s Sl S (Ism Doyt () canlio s b 85 A3k e 2 ol sl el
Sl Sy lojon ol i o cslosiolly 8L (sl K655 i 3 (385 ) > e e ol
@ o olpiuin i (ol 31 s lej gyl 0 Cuwl S5 W Y g e edlaiw] Cud )l g Cuglis o Cudlad
Db god o0l S5 i )Nl 398y le Juld

e Cdlid (JalS cel (bjre pgal lpme 4 (Sly gh (w58 i > S)leyly )
poas gloze & diuly &S S & Sloyily zpd lp wds Jio SO G pl j0 1 g 0 SiS b ylg
S eslawl Wb oo sl slos 1)l8 RS Hle s sl 351 30 e copl g 09Me g o &Iy Bl ljee
W 295 o0 SuS o ly i (2D ol el (S8 lo sl i (2l 53 Gl (ol i Sl S g
i S 1 ool b Bibpm Jos S plsie 4« Sileyly 200 ) o o3kt SuS )l ly s 3
S ol ls b oo 00 daty KiuS Hloyily i Cadlad (sl oln s b She p e 58
@l orzen b Rl cdlad ialS ey |y SHlesly 0 g 2l el e gl oS b
oeals 1y o &]P:L»l oo s S o3y g Jes opl ad o i S Jlasl oy,8 0 meln)]
Al pagds BB (s par i I el Slesly aas e (LS gl (g aes e

-0kl opl 3 oplpls sl (JB SaS )l sl slSSS (60045 plue S5 092 b (o))l pise
2 il gl has sanas) Cer 98l e b)) el S deplss bl laghy) o )3 el
(s 0j> > SuSloyly iliste SIS awglie 5 (obj)l p 0gde & 29 s oaliul gl SIS el
Syl fas wmd e (Ui gnas) cnl Jl Jolb @bt 5,5 )13 0dlatul )50 35290 (slasbe) See > Nl
ol H0y95 3 (g3kios ol 51 Sits 05050 Lo gd 0l duwlbre (gla ol )y 1 oalazwl b o)lelole —cilul

: Lgd:\.‘s LAPA
2y (631 i « S5 0393 caoglie «udlid ¢ Jlimny S )lo iy (sbapiu



e o i

Oloe

.......................................................................................................... ‘s’l.a.og dodlo : J5| J.»AS
................................................................................................................................... S, y3lg azedu |5 Y- )

.................................................................................................... ‘_;'L..A?uo k_i.».»S)LA)J‘j Jj‘m W A

................................................................................................................ c_iHS)Lo)J‘j w...m...m LgLa:a).,)lS Y-

.............................................. Gl > 5l cdabloes 1Y)

............................................................................................................................... Sl Cugp Cpuas Y-V

..................................................................................... ) . R - TR WSV I o

........................................... ools az Jlie yo clablcs F-Y-)

..................................................................................................................... ooyt iS5 51 culibloce O-F-

........................................................................................................................... 6‘4-;@)44-? LgL:bj,,.;L)T 7-Y-\

........................................................................................................ «_iMS)Lo).:‘ﬁ GLQW 6u§f9 A

..................................................................................................................................... OO )JJJWSJJ V-F-)

.......................................................................................................................................... 009 duyd oS £-F-)

.............................................................. e JUSes g5 V-F-)

............................................................................................................................. 20 BB Sledll g5 A-F-



v
A
4
h

A
\AJ

Yf

\id
Yy

Yy
Yy
Yo
Yo
Yo
YV
Y4

f
fY
fY
fY
fY
fv
I

oy

................... . . J)Lc).:‘s C‘)M‘ (80970 -\
.............................................................................................. &H.S)Lo).a‘j W leb‘;).:j LS)[f)L”’ 0-\

....................... . J)Lo).,b To° S0y 7\

............................................................................................................... &J)Lo).:‘a (5me

bl Y-)

olyre

............................................................................... éhwéfgba’ &J)Lo)}'b 290 Jnad

.............................................................................................. gSILM.?:.)Q )JsLaa &S)Lo).)‘ﬁ LSLD

6)5L:"é \—Y

........................................................................................................................... O&" §059> Lngu:’S) \-)-¥

...................................................................................................................... uwl.f)s 8059> 6&,029) Y-\-Y

....................................................................................................................................... 6)-.’.9"3 LEL“’J"‘-\-‘-’ Y-y
................................... . ) . e S50 5 Salae sl L3 =YY

............................................................................................................... u...:lfjs &§039> 0 a_i;_‘fS)LaJJ‘s Y-vY

.............................................................................................................. KLT $0397> 4O &;,S)LAJ313 \-Y-Y

.............................................................................................................. DFT RLITE &S)Lnflj Y-Y-Y

............................................................................................................. DCT $0397> 4O &;,S)LAJ313 Y-y-v

............................................................................................................ DWT (o555 50 <K Lo ily F-Y-Y

............................................................................................. 3lale fad (o392 ;0 LS e yilg B-Y-Y

................................................................................................... u"“'”j J.u.\...a 6°}9‘> )b A_iMS)Lo)."B 7-Y-Y

...................................................................................................... o Lo o5 o KaS Lo ilg VoYY

................................................................................................ ol JJM Koy ) «_iMS)Lo)."B A-Y-Y

............................................................................................................... gi.‘S)Lo).:‘j (_ngW

bl TV

...................... . MJLM wl.w‘ » LQ’L’))‘ V-F-Y

......................................................................................................................... A_MBLQQ u.ul.w‘ > GJL'))‘ Y-f-v

..................................................................................................... p.u)j.iﬂ jw LJ,JL...:‘ » ‘SJL’))‘ Y-f-v



AT

of

5
5
sY
£ A
Vi

\Al
\A#
M
A¥

AD

A$
AY
q)
a¥f
Yoo
144
14

Yo

e
¥
\FF

S lololy — il S oyl Jrowd ¢ (S (Sl sy glial SCuS Lo yily 1 pgun Juad

...... SIS Lo g 5o St p 98l 0I5 0=

..................... S eyl 5l eolazwl b o lelole —cdl G el b bows sle el b ey #-Y

................ G5B e 5l ookl b codlas

S sl Y=Y

Olee

.............. 55 sl 51 ool by o Lelole ool Ky el )ly Jso slo el )y (gl F-¥

.................................................... 635 s 31 00liciasl b S8 o 5l aimens Cendlids (g slung O-F
sl (K5 Lo ils o calises (gla Lo (saumlio $-F




...... : errrsnnerrsnn: V [EESCNOUWET Lo g5 001> (63l st5re (guinainls
.......................................................................... Cheddad Lasgs colo 6}.»@7:» Goanl

......................................................................................................... SiS )l yily so90s i
...................................................................................................................................... Sy guas

................................ Olptol olKisls o,
.......................................................... ool S U i)l o 50 o0l Sylo ly i glas
......................................... S pgal yao Con baid U Cws Coy haid 4y by e polai:
............................................................ peal ;o Bolay ad olael aid ) SO 70 Ojlagld

.......................................................................................... AXA Soly s DCT s gl

......................................................................... SS Lo ly s Ceoglie b, Ol 6l8
............................................................................. Solas 3l Sl ell> s ROC s

........................................ www&m Lg|).’6....5)49..44 Lg')").il Lg)'l..»ob).i..é:
................................................................................................................. Cadel bows Sl b

.................................................................................. 4,88 ol gojem 50 Sl Wb Subs

............................................................... C alizeo polde tolil 4y pwsS (sogeas muies U
w3 Lelole —cdul G el baws sle el )l Ol gl Sy v oS Ol g3

...... . w558 s Sl oolatnl b Sle 5lg 250 (gl o Joe
....................................................................................... G3S yo JauSy SlLbl XY Silaesn

................... . . @);JLQ_M, TS LSLQ’ 9‘5@‘ i

................... . . Walshg Haar DCT sla Lo 555 (55Lwes pid

Multiple-betas Slanty Multiple-betas Slant. DCT sle Lo (65,50 (g 3lwos yid -

olghe
=) s
Yo S

Yo) S
5:V-Y S
Y- S
YoY S

f-Y s
O-Y S

LFY S
VY S
AY S
LAY S

\-Y S
VoY S

LYY S

-y S
O-Y S
R
V-Y S
A-Y S

LAY S

Y-F S
YoF S



AQ
q.
)

a
qy
v
a¥
95

ay
A

‘00

"Wy
o
\\l4
\Al4
Wy
Wy
A

sl )l

............................................................... Al o b o Sl wils 3 0L
acgorme 9o lil 4y o llole culul Gyl o Slee oudlS 3 WL

........... Gyl e o )llsle —aalul G el o ROC s
3 Lalole —codu! Gl )by o el gl yial i (gl3l 4 oals 1 pinl Sl Sl

..................................... calies gl yiol )b (sll a5l ISaT &l s oo

V¥ S
A-¥ S
LAF S

JPEG (g5lwes 8 gala> 51s ROC sizwis yj a1 Vo —F JSS

b (S5l polie bwgle g pgjge9,S (o e (SR lade Ol jloges V=T IS

S w98 Lags oo dralone (gl el bl oliul b oot S e 3ly pyglas s VY-F S

b (S5l polie bwgle g pgi9e9,5 (e (SR Hlade Ol jloges VYT S

.................................................................................................................... Lena 5 (gl gt slo s

b (S5l polie Lawgle 5 pgiee9,S (n e (SN3ln lade Dl loges : VF-F S
............................................................................................................... Baboon ,sas gl Jlsie slo fus
................................................................ iliee sloalas 51 ax oad ]Sl S Lo slg £ VO-F S

...................................................................... &35 Sslo 5 Barni Sosle s :

.................. 0299 ).:9,44 LE‘)'? J)Lc).:b )Lu)liwij ol JJLo).:b ).’5..44 :

olﬁhbu;)‘ﬁwé)yjdow w.u)ji”l.to..\.m AS)LA)J‘j)JﬂLaJ

J9\..\...a 6L&34.l.<>.>- )‘ TR C‘)’L"‘*" LgL:zn._f)La).?b :
............................................................ S pgal o culps pl Setis

....................................................... e calises ol
....................................................................................... iz yyslas 5 1,y PSNR o :

.............. XY plo b alo sae ;8 galo> Llas jo el pglai BCR cowis

.................. ¥XY 5l b onSilos 2L sale> Llis jo cilise jyslas BCR s :

...... £9o M}A ujsfb)dfu.ub]».ld&d\l.o} JJLM)ég_cLlw))aLa.a BCR W

......... pos ad ye s 5l LIVl il sales Llie o alisee jyslas BCR _oimie -

plS s il ol salo> Llas o el glai BCR Jowis

V5oF S
W-F S
VA-F S



a

e

Y.
AR
\YY

CoinS oo LIPEG (g3lwos s gaos> blae ,o calizs y4las BCR e s YA-Y S

............................................................................................................................................................................ IA-
Sl 5 o oSilon b sS 5255 el blha 3 lishe y3bas BOR gimie s YA-F S
.................................................................................................................... [\ Lo
........................... 90 o3l L ple o sales blas jo alizke jyglai BCR oowe: Yo -F JSG
..................................................... i,z gales blis o alie yglay BCR e : YYV-F S
s LOYA 5 VYA) 5500 b o st blie o calize jy9las BCR jiwie : YY-F S
............................................................................................................................... \-
Olge
................... VO ol )b b Ll peal galos> blie jo caliee jyglad BCR  oowe : YY-F S
o3k 3 S pohw pelais galex Jlie )3 ilis slai BCR (gioie : YF-F S04
..................................................................................................................... [-/Y-+/A]
............. Oedle gales Jlde jo calire pglai BCR oowe : YO-F o



Vo
A+
aYA
A
.

"y
"y

L Jgis Cow pd

A . 3 (}‘0‘ t-gl-m oo & .
&5B uilsd

3 Lelole — il SO el )b haus sla yiel b &l i sgase
Lb)“'n‘)l" u—" L' LQU’“"LA)T @l—u 9 u_i..u) [V"")ﬁi‘” .]a.wy ol Mlgm 6[9)_‘_4‘)[_,

2 e SuS loyily pew bl sl iz sl fias cudlad 5 cwglie

kel SaS ke ily (sl iz glabos 2b,l bl :

V=Y g
V=Y Jgo

ARASNIRCS

955!
¥-F Jgoxr

0¥ Jgo






Jgl ot

‘;L:.OJMJJ.O

St 3,58 0553055, S S 5 Oyl sl ad ¢ sl ple m Sy
5 GPles Sl ey el sds iy S5 s Gl Slad el Jaaws glabya
sbul Jiows Glad same @l p 1y S 0I5l 5 glrostizal 5 Llse zils »osde cOlgl b (gl Bl Sum
R aJ;

Sl 5 Ol a1 65 5550 5 o 6ol Jims S guame 51T 556 soolizal 5 il
GalST 5 Llay Lgizen jlme b b 2S5 blie 3 Olas i 5T dizas deddde LOT .ol Jlows 6T
5 16 sdshe 53 (JSha ol e sl Al B AT Ololo 4 Gl S5 A Gk
Wl ok sy (STl g

plnl A8y Sly Sl Gk 3 S Sl e3ls Chlis eses s, K K505

Jﬁ@jﬁ)cé)&jﬁ)&uﬂ)}g‘j‘aéu;u‘tfb.)‘.)\v\lilcé‘)&}n)ﬁ@.i?ﬂ&bb&urﬁ.ﬂ:ﬂﬂ).).b};@

! Digital Multimedia
2 Security

* Legal

* Cryptography

® Watermarking



S 31 eslinal b ods 3Ly (go3ls w0l xS 55 35 o Jlayl 0, (6l old oy (o513 s
o il 11l Sl i b 03l LIS S Ll s 5 ssdie S s s
s gn bl b pamin g ol SIS Sl eslial b ool Slbes ()&,

S 505 oS 21 e ()5 505 Sl S oslizal b els Chlim 4 5 b6 5 vge (55
o3> 69y p bl 45;@;: J§i° coals o—iuf}‘) B Lg)lij_}w L;\.Av.:‘.«.:..a 33 Sl osls bl o
godhe 55 Wy s b S s o8 ey go3ls S Sl Ol o A el 53 53,8 w5 s
5,5 a1y o GLiE 5y gels gl 4 Ol 5 oo ¢ o)

duvswijl 5 sanm 93 S Sl Gl a3 6,5, S p sla S S Ko K
5 2 Sl s o oy 50303 35k gn Ltl | & US o i S (0313 5 65050
b ols Sblis gl (65505 Glaptans S Vsams Wi 4 57 b o53 K alb g Sy @
s gn 03l S0 0 g g (G0315 o st

LS Closles osls Llgu g d3L 61> of jar o)l gan "y ‘_;ld\.;jfm' S )yl égi els (gl p
S & Lgy o (s 5lamil St S 035531 b SRS 5l 315 e S 3 558 on lgtiny S5l 31
Cieal s 4 ol glaans 5355 6,8 o 0T a5 i 51Ol on ¢ ool L 5 o o 4 co3l
el a8 8 g Tesls (g3l e (s8a) 53 S5 p Sl Sler e 3 ¢ Jlims gesls Chli-
5 S ot 6l p el STl (Sla gl 3 eals (3l slaes S 5 5 K Olss 4 S5l sl
el iy g5 B 3 S 63,8 5 6 e 4 g

Clgauaib .l 155 o ool (ile e gl il lagduaib sl sladle s
Soaih g 53 S ol 55 ol w8 Sy go 0313 (5l e Loz 875 Coldal 4 43 5 L 03 g e

55 e ke

! Keys

? Visible

* Invisible

* Data Hiding
> Still Image
¢ Audio



Yor¥ Jlo psesls (g3l sdee 5 )8 4 a5 Lo O, 5 Vleeschouwer L 5 Jl guudib

Vleeschouwer siuaib ol 55 [V ]s5s o 03l (il V=) SE 53 duaid o) i slgiin (65N

2 < g . e -
.J\J)‘J;e LS)&L&“°)J§J:'.)‘)&:’;JL‘J"}

ok a5 T b g ae 4 Graphia 5 edidy es 4 StEgAN0S SUs adS 55 51 (6,0 s

318 Je e spie ¢ SUg F g0 HErOdOtS Lo 5 ¢ 6585 sisen slaosliznl o 5 ol 51 (SS Coml

b@\ﬁ:-\g‘\{j‘caﬁoﬁg\-\ljjx)b@bA{Histiaeus bersb-sd@w‘o@)uﬁ:»

j@‘j\)ﬁ%ﬂé}»d}‘)}bwg.Jb}@MiletUSJQj‘o.ﬁ\jﬁ-)b‘ﬂngﬁuQ)}«J‘\{

. .. . : . . . s .
u\.&dbr.aC)\PL;LA}AU:JJJCH)A;MJCWJwLQ}AcGM)‘M.5; d}fdb)\ﬂé})brlﬁ

)‘ w LQLY}{‘ rfl:— Lgo..uly _).)‘J.: .l..,afu )J Jt.sz uﬁl‘au\.’\}ﬁ- )J‘J.a Lg}""" 4; ‘) r)&.& HIStIanS w.w

[T]J;AML&A\)éb)\(\:ﬂt(%ﬁ&f&@\;

Steganography
[ |
(semi)Fragile
Data hiding watsron?;rsliin watermark
g authentication
|
[ |
Copyright . .
marking Fingerprinting
[
|
Private Public
watermarks watermarks

[VVIeeschouwer L 5 o3ls (¢ jle gises (suaib 1 V) IS

! Steganography
% Covered
¥ Writing
* tattooed



JSE Gllas (639 Yo 08 Jle s 51 0, 8s 5 Cheddad Lw 5 s sl olal 2 055 (sdaid

Sluaab 4 Lo g5 oS 5 5t Ol b gduaad ol 555 0 dbaDe &S 5 5b Olaa [F]US &1, Y-

5 e b Sty o ol ol ok 1) Slaguaib cul 53 455 BB g b ol S

30s u-ii’f’ Ll esls (g 5lu i

Security
System
Information
Hiding
Cryptography
Steganography Watermarking
Linguistic Technical .
Steganography Steganography Robust Fragile
Digital Images Video Audio Text Imperceptible Visible Fingerprinting

[¥ICheddad L 5 o5ls (g 3lu siee (suaids 1 Y=Y S

S e 0T o 9345 ualie 5 025 GLi e 13 0313 (3l s 5 i (Sl 5

9 ‘S)KJW Sl RS e ..L..&L@ o &LAQJUS «lols C}‘p}a dw J'l‘ Sl ;J “ (a)y -L&Lt@

Sy 5 Sl s,y g5 s (Glod s el 51O e S (S e 515 53 el LOT ol 53 688, 515

spbe G wL oS i, ol (6 S IS b 0Tl e 255 5 o 1 (6,8 sl 5 Lol i

o Lo 5 s g 315 0T 35 o 515 Sl (Jsmme IS & e 515 JUSw STk 515 53

el g 55 gn himn Obje S 53 7 oaly (6, i 3 Lol 13 ls Ceal Ol e IS O

1 Host

2 \Watermark



