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ABSTRACT

This project studies and develops a digital watermarking image by using a spatial domain
technique for preventing steal copy images obtained from unauthentic author for visible
watermarked images as well as invisible watermarked images. A visible watermarked image is
operated by embedding a watermarked image on selected pixels in an original image. An
invisible watermarked image is obtained from reshaping a watermarked image from matrix to
vector, then random pixels in an original image are embedded by the vector to obtain an invisible
watermarked image. To recover an invisible watermarked image, pseudo-random noise for input
on a vector of an invisible watermarked image is generated by using key to set status value of the
fnoise.

The results obtained from this project show that visible digital watermarking images and
invisible digital watermarking images are generated and recovered by using a spatial domain
technique. Finally an invisible watermarked image has a better security than a visible

watermarked image in term of recoveﬁng the image.
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# Perceptual Transparency : e haai 1 ldaslunmliaswwiing

NITNUADAVNTHYDINTHNAN

o o d :’ d| daq Yar [
€ Robustness : AT RN T wnaEmEianua o ve s
1=y =Y : =y : i = [~ 1 1
anpTuvesnsilin mAniaeh nwRuiaehmanlsdaauudas smumuse mssunay
914 9 19U MrBs-veenw Mamunm msiudadeya ifudu
. o I
¢ Security : AIINHARANITINMITYARDUANTH
° 9 a 1 =y o o’ J 1 Qs
@ Payload of watermark ;i1 UV WoyaRa o laaslupmnuiamhyuediy

mMIlssyna T

iy 8! ar = [=Y :
@ Oblivious vs. Non-oblivious : auiinlgoanasiulumsminmaudatetluniw

a = 1 = o ov
wanfldnmRudateinagly

4 Sfoaey 1 = o : . " = = o o
Taseamu ez 19355 ldmwannateriaelu Spatial Domain InonnaNogaiui
J e o e = o uy & dv 1 =3 d :
msuf liue giudwmusiidosnts e mruiaind Felulnssemiiee ldnmRuianeis
0 . é 1 =3
adlu Spatial Domain 42873 Correlation Base Techniques FHeazldauny Tuns ‘lﬁmwwuﬁmu
: o o
ae lunmuanitiu
| N 8% E *, Ly B*Watermark(x,y)
Ay & o ol o y A ¢ 3 s,
Taon 1, (cy) A8 nmeadnin wonmsldnmAndaeiasunmusn
o 2 o A q» a H
L ony) fio n1mman (ostyminmifteldnmiiuianeinay
¥ 1
Watermark(x,y) fonwAuiagtiminnldasdunmndn
=} a s Q(dld 1 r
o uaz B fie duilszdninlidrerine ouag 1
o :‘ a (-1 L] &
uazluammAnda i mues v eeiinsld key Feeilu Idnwmdng @szua
o

1x 35 pixels) 30 Wusiadumiudaay wv 110878 fldaq ldremaifiunis e sdunis

¢ oy 1w A o dw o ¥ ar
Warenmarniinng indd Tasnind key #lihfluanmzvssasaiadyoasuniu

[ ¥
w1l ldaslun mAuwatei

2.1.5 maldlszlaminnamimnasn
=1 ar qv
nInuensuiiuded lnaai
o =3 =3 =9 ﬂ( o
1. Copyright Protection : (Hunsilesfumsazifiadudng iwesdoyamuisails

=y f 5 =1 o Ao a q'"
amAviaeihne liifeiudiumuvesntslidadng (copyright information) Tudeyald



. e @ @ S o A 4 o Ada ow <

2. Fingerprinting : fifhudwesserunsaliitmhawiniehinuifeniin

L. 4 v 2w o A o gl 4 2112
(fingerprinting) FUTWOINABIMIARaDNRANLIHBY W IMAUHTDMA AU e IMiNS

1 1 a ~ 1 qy 4 Ao ; o .
Hiteyatiuanarsiuas I ludufudasyu dedoyantlealuiiosezii serial number H3e
customer id ﬁllﬁ

. a J o 4 w Y sa aq Yo

3. Copy Protection : MwAnHa 1 H 1F lusmseaeud ladinmseyaalidgfaaen
dqq’w- 9/ g 2 14 o d :’qv vhl = g & 9 Aﬂn:{
Tanifinasndeymiunds i miuiaoihiield 15 luiatudasendoyafiiiudamen
(a single copy prohibit bit)

. - Yde o o a v A 4

4. Broadcast Monitoring : niuWasihfitlsludygunsdndedess Feszuu
(A5895 U eysy 19467 TuA (an automated monitoring system) AN AU IA N 15AAd0
3 =1 - 1 1 [ a r ar o
Tuwnsznudsesn lvis I miumsta lusunsumsinaue remsa e vesInsiimd

¥ T

5. Data Authentication : L?Jumsﬁm1wwuﬁ'mtjﬁmaauua (fragile watermark) Haaq

Tudeyaamnsngieliuuly 1§ deyas: higriavuuilaslaitmslan anglsy
L o =g :’ S Id o t

6. Indexing : (Jun1sdenmAnAaei v A Te wad awouas s1emIv7 am1sn

Tlszlominndsildoyala
- o a d °v $hny s S = 1w =

7. Data Hiding : Nsvhnmiiwiaiciie19z1esdelinvasdoyanmaiunaln inas

Tudoyaiunsdeuseve utwasaslyhwmmneiudu
¥ 4 1
8. Medical Safety : nwiNHAEIAYIzAL lURIe¥oveenn IWansatsasidly
4 ) =1 ] 9 ]

X-Rays , MRI Scans 1agnansaidedu geazdse Tomilumssien i hwansuiluvo of
1 LL=1 ar =Y é T =) =
thoaulae 18 ifdmseduanuau ldinaud s ne Iifanadeanan1a

¥

é:" A; 9t =]
2.2 AU gﬂﬂg]“!ﬂﬂ']ﬂﬂiﬂﬂﬂﬁ

o o

o aa = ar =
1. 81594 (RGB) 11 Trmuadnldlumswmafisudifvdnvesinuefe fuas &
v PR
W uAsHi ey
= qd da o o Aaa =
2. SuandRans (Index color) 1T IuadA i lumnalunsiend Taolidoya
¥
Juau 8 dndetinira nwlu Tnuativeueraidgsgaiiios 256 Gdokinea (2°) dn
=y o q:{n:l = - LY
3. Gaudin (Bitmap) 1¥uTnuadhlimsfudeyavesdifios 1 SadeRnwa nmly
dw 5 o = =1 o = = - | =
Truatlerisounad lfies fvuaz i nwelaammounnfgauadefdfenmil
of
YU
o o g G a ' =
4 . INTIANNA (Gray scale) (U THuad s unmd awnsa lamad 1a6e 256
o o L1} qv ~ 9 g8 = 1o d 9 = = o o
e Inuaiisinmsletaya 8 dadennra lunsiudeyamiiouTnussumndsa

wasuan a1 luarensfloud



5. Si¥umon (CMYK) T InuadHT channel 88107 4 7 Ao 1 unudy mdes
&1 Tnousdasdidudaya s Tndeife Inuaiide 114 32 Tarefinioa Tnusiil$anlu
nszaunT i Saifeves Tnuatiae Ieamnsouamdndhms surald

6. uAURAIADS (LAB eolor) (T Tnua@R 1 Amiousieunniiae Truatior 19 L
(Lightness) uuATR A TABR AR 0-100 #1 A nnuSoriFuns wazA B unu i

W
Nuﬁﬂmﬂﬁﬂﬂ A1UDY A LAY B 13UARA -120 fle+120

23 'Ialedusinvesgilninidnea (Digital Image File Format)

‘Tndve fufiavesgdnmutiashu 2 dszinning 2 Ao Bitmapped Format Fuilunes
ufinfifudeyaRtneavesgUniamALAS Vector Format 12ifufeyausazefilsznay
woneenvinfu Tufifiszvendriiunme Bitmapped Format aafi

1. Sulastidufiveduiln (Window BMP Forma) fhugruuyTWdumsgnildsu
w211/l window , dos 'lvlﬁgﬂuuuﬁwimi"ﬂwm fUUL RGB , Indexed color, Gray scale 11a2
Bitmap

2. fiddnaviautin (Pcx Format) 1¥ugiliunildtunTes BM Compatible Ha
Tdsunsuilfsundoemeuinne ¥y szseeduWa PCX versions WA PCX 10950 nund
HUY RGB , Indexed color , Gray scalc 118 Bitmap

3. Vlewovlwesiuin (GIF Format: Graphies Interchange Format) Lﬂugﬂuwﬁh’f’ﬁu
wniRBLa AN MTag 1L A Indexed color uazgilnmiiihu Idonaisuuy HTML
(Hypertoxt Markup Language) 3915 uunntumilladuazusmaseulariong "lﬂf‘{;ﬂuuuﬁv
zIass U THuad Bitmap , Gray scale 181% Indexed color

4, ﬁ‘lv’{aaﬂgaﬂ (TIFF:Tagged-Image File Formar) g 1 iumsuandfouWdssning
Tdsunsuuas platform younToeguAwn IWd TIFF seefuTMunfiIwD CMYK , RGB , Gray

scale , LAB color , Indexed color 1A% Bitmap



a
UNN 3

N13BBNUUVLASH T THEUU

¥ » E 2 3
Tunstrlassnuluaedl Avam ldduiuausneg dudunsu de il

a

a =Y

F=g ¥ k4 o o’ ooy QAo ey o o o g’
" fAnw Auannstinmnudaimidmea lagl43Emsin mAwiat;mi v aw-
F=§
(@ea Tauy
A Y o r.;’
" Fawnmdeu Tdsun sy e 1Flumsd@euTdsunsunsadan mAnwateii
oy by -~ =
awmeonlaonis lmetia luawuaea Tamu
¥
= ganuuyTisunsunmsadenvwiuianiidiaea lasn1sldmadaluanueala
(U
" ponuuvTlsuniuludIuvss Graphic User Interface

® fiinsnanadlilsunivudseuy Window ME



10

o : ~
3.1 PSesNUUMEEWANNTA TN IHRNTawIARealag 1S matinluenuiioa

Tanuwunneawla

I} &5 o H 2 wy 3 1
dummiaimoinndy Bashnisen
sumvem luplunuwingvesdeys

!

- A ? ¥ a a <
AL am'lmguumm, dvBu uasqil

W3 Tasm saseviruvinea lumw

|

' - o wy > 1
TMMWHANIN l.ﬂ‘lJvL'Jll-ﬂ:m"lﬂ TFaTUYUANEY

4
ﬂm'l.ugﬂuuuum?fﬁ'%awaga

:

- HI o ™
s sddreufm s luamvrinludin

a4 ¥
warden 13

| a & T
AMMAYIAITEWN J

.
o

- ¥ A o & d
ﬂ‘n 3.1 q.ﬂnlﬂ9“ﬂ15ﬂ513ﬂ1““u1‘|ﬁ1ﬂu'|“ﬂﬂu@qlﬁu‘lﬂ

ol

|4
¥

o Y4 ov A d Yt c:v d| o W s o
Junsunraden vl vy viveunw idae il sifhun s I¥nmiwiae
: = = -} [~ [~ & =3 o : P -y
Wweosgllnaan Sdnvuzyu neusurnuilusouvesnmdae I unmdiviaenidinea
1811 Overlapping, Light Overlapping, Edge Only, Harmony {L0% Three Dimensions AIUNIN
¥ ¥ ) ¥
AUR A0 UY Ordinary Overlapping Yy Wigioanseinisla q AunmadlunmAnwaiei
o’: ) =Y o o 1 a:iv
@ Yumaun st uieiluaee Ll
. a o o o A da w .
1. SRy Blufildn manna 128x128 pixels

[X,map] = imread(logo9 2.bmp", bmp);
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=y 3 : L4 d‘l = l.lslw o &
2. uilaq class voan mAuWa w1 1%ih class double etz 19z 1@San 13 AUWNISA
. o L 4 o .
vaaniial ldnmAuiam i nAean 1594 class 1IANUBINTWAB class uint8
X = double(X);
v s N > a2 a a k4
3. gruAmvUIAveIN MRIWA ¥ TdnmS nduewnqundnyssvasnmalei
luctass double
[row,eolumn] = size(X);
o a aw Ly ' A d g a1 e o
a. tnmalidnvazyuiudensuiingavesnmeaniivuydenaimmiuaen
» ¥
¥ MsfuRAEaIMaNIUAST (row , column) => G , j)
4.1. lufinramesdinondennaa ludnmueaman 3 89 dumisua iy
o ¥ ; = o o v d p
UDIVBINTHAIMUAALAIE 2 for i=3:row-2 Depautsnee lAnwewmuilu 126 unads
AN 128 ued (AN 128x128  pixels) dulusinavesmedundnidenwnsaly
1] 1] ¥
FUMUHANA 3 D umiananfiumrdnieruaauAie2 - forj=3 : column-2 B4
¥ = s
aauilisee lamvewmdniiu 126 nanandu 128 wdn
° @ o o f e g
4.2. fmmualdaaslumsdnamamaaiiy o
¥ d o = L] &
43, vintisez iuguiedmualivinsalaliduiiu owse 1 Taozdmua
¥ » ]
winaluanyuz@en A MAN TaofMuuanasaueLa R oA -2 i-2 fmuain
o o w = n - 4 v v oAd v 9 3 ¥ 3
HAYDINGNAINANT j-2 1 j+2 vy Ivamniveuauazuanilauaond 100 il o waz
v oA - Qvl ¥ a & a a a 1 £ 1 J o o =
wasimasnaua iy 1 Fsinwahgndmuamlmuariiiverlsmdunned o
t oy A = 1 o [ L= & =
{0 4.2 luypqave sinwae AT mve na ity au lad muduaFvasduwnluiin
A A IS
» '
a4, vintiwsdeammadwmiui Sunnlu G | j) R lffauraalaoms
L . ' A4 ¥ 3 ¥ - T = 3 4
WA WA IMVedn IRgAR I nnde 4.3 mmisdae 25 Jetludnouinaauazgudig 255 d
=1 ' A ] a A 1= d : @ o 3 = I3 :
witlusd@neg N daludumisiimeiamaniainindunimmdnildn miaiaini
uazMMHANAnNaUNAUiY
= P . v g Yy 1 Ak 0 q ¥ o o e w4 A
4.5. yimhusfzndmuam induainmasesih iinmiuianhaduiunie
r ¥ ¥
maad Inasensnazimua ld e neniiiamnnninila luRdeaad o 59 25 Tae
A o = il o s o X @
Mad g iz I mgsnaas daumgannezin ¥ nmanminansuzduniutazndum
A o a o by al o d = o o1 Ay o
vasHunasvasmMuiunariinnav I Wnaodhudd Isedmua Waf 1danmsd o
¥
mmddmssunwnlu (i, j) lute 4.4 Wiauilu o Aedl
Z= (k/25)%255;
. - w o P
if k>16 % 151130 UTuadien1ninunUa v a0 miuWatoi

¥
Z=0; % navaigvadiunaInnuIuud
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end
46. MAuRaaenn M Tuuyy binary 11 1a 1y slide T mysnm
BG,j,1)=7Z; % slidel
B(i,j,2)=2Z; % slide 2
B(i,j,3)=7Z; % slide 3
4.7, iz iAeiugunzninmiianheedewnsunmnnduiuim
s i]"lﬂ‘ij'l'll‘]d.luﬁ'mﬁﬁ‘ﬁ'lﬂ'liLé@uﬁ'ﬂmﬂ\‘ﬁjﬂﬁﬂ']“ uﬁ”aﬁ'l'lﬂauaaﬂmmhmm B ﬁ’\‘iﬁv
D(iy,1) =B, 1)-(255-logol+2,j+2); % (i +2 , j+2) dlumsi@auiumiisnm
D(i,j,2) = B(i,j,2)-(255-logo(i+2,j+2));
D(i,j,3) =B(i.j,3)-(255-logo(i+2,j+2));
v g v v v
Tumaufinarmisiuenade 4.1 fde 47 dnn@owiluTilsunsyladedl
fori=3: row-2 % considerated pixel at position rows 3 to row-2(amount of 25 pixel)
for j =3 : column-2% considerated pixel at position column 3 to row-2
k=0;
forn=i-2:i+2
form=j-2:j+2
if logo(n,m) <100
C=0;
else
C=1
end
k = k+C; % sum for find total pixel at considerated for input color valued to
% that pixel consider
end
end
%find color valued for input in (i,j) that make shading color
%:k/25 is total pixel that consider,255 is for will
%recieve color value input into position's pixel embedded and 10 is vary
%valued can any change (for adapt shade color)
Z = (k/25)*255;
% make logo look has dimension,range k = 0-24 <0.5 is invisible>

ifk>20
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Z = 0;% convert backgrouﬁd from whitc to black color
end
%copy binary image to 3 slide image
B(ij,1) = Z;
B(i,,2) = Z;
B(ij,3) =Z;
% goal for make shadow and light on watermark image
% convert image from white to black,black to white ,
% +2 is sliding position of character and
% subtract from B because want shadow & light
% D(ij,1) = B(ij,1)-(255-logo(i+2,j+2));
% D(ij,2) = B(i,j,2)-(255-logo(i+2,j+2));
%D(i,j,3) = B(i,j,3)-(255-logo(i+2,j+2)};
D(i,j,1) = B(i,j,1)-(logo(i,));
D(i,j,2) = B{i,j,2)-(logoli,j));
D(i,j,3) = B(i,j,3)-(logo(i,));
end
end

5. ausde @ ivldveanmindaetu 2 Wdde BG,j, K uaz DG,k FalWdnm
Fanestis szt ln miiuiareriiilaasly Host Image Faldnmiaeetiamnsatinn
i’JﬁJﬁ"uLLaSﬂﬂlﬁ‘)ﬂﬁ1ﬁ’uﬂﬁzﬁﬂ§(ﬁﬂdﬁﬂ'ﬂﬂ"']lﬁﬁclﬁlﬂuﬂ'mﬁuﬁﬁ‘Iﬂ‘l.{'lﬁfl"ltl\i‘lll‘lﬁ Fu3
fpavinns save Ildniuiaini weme IndTidu 3ite 1314 hudmenuns dndufunw
Fufanondy

imwrite(uint8(B), Bmarked1.bmp’,'bmp');
imwrite(uint8(D), Dmarked1.bmp’,bmp";

6 . ndannlanmiuimsiandessud s R wiadunmman Taents
sunmmdmtun Inelldnmiezininszinsdeny (wnmse av) szaedianiniiy
unzdouih class double inannit InaeufouTulsunsuguds 1239 class uinig. Fathy class
vou IWdnw i mnsaimnuinmseaviu ldde it Iiith class double

[Y,mapJ=imread(lena.bmp’,'bmp");
Y=double(Y);



i4

. ¥ T ] ' a y .
- 7. tinduARIms@endwindsluammdnfiezldnmiuianiadldamwaunisae

w=0o*1, +f3*1, ;
Tag® w Aenmit ldnemsldnmimiamihasdunmmdnuda
auaz B Aedmeiilagfiuninndful¥nmeausanie s Sannnrmaey
Tosunsudn 1radcitetior 1nm ffamhignmnduduld) Sfetie o s uas
A 3 ?in'lfj[ﬂﬂtl?"lﬁi'l‘lmﬂ#‘iﬂmﬂxﬁﬂﬂﬁlﬂitﬂ’iw 0-1
1, Aemminimmiriesinaldlunmman
L, ABNMMENNTe Host Image
FevzuaaaiuTisunnsldswe i
[rowl,column1 slidel J=size(B);
%o**+33** P and Q are position that put watermark in host image ****#*
P=60; %select for move ROW (P<(Row of background - Row of Text))
Q=114; %select for move COLUMN(Q<{Column of background - Column of Text))
WwW=Y;
fork=1:3
for i=I:rowl
for j=1:columnl
T(ij,k)=A*B(i,j.k) + B*D(ij,k); % A,B can change
WGP +Q=(0L *T(0,j k) By P j+Q1);
end
end
end

+ » 2
8. 1A IWazlamillimsHanmAisianniasldida s save e 1o,

imwrite(uint8(W),'marked6.bmp’,bmp");
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s - d : A -
32 msesnuuuLazRannnsiiunmRiuianhdlnealaamaiinluanuisa

-:A' ] 95
Tamuswunueaiv ia

o o k
wumva iy fluunesndvevaya

__

a0 o o 2 < W +
DTHATHYILFNWHA WA uumnu'h RaEMM9

] & ¥
PUYUAYD amﬂ‘lugﬂutm LA MYva ﬁlﬂgﬁ

] o Iy : < ¥ » )
Fummwisimednnniu Dagimsdm l

i

Iy <£ a o b Ao
A FAFT THANAT U DN NATATINATR

» a
wineieduinaaderfimldnmvisd
»
aoiaslyl

I

[ rmhn sAammRiinaieoneds ]

a & ¥ oA : a v
51 3.2 YussumadndvAunmaihuyuneuiy 14

g . T . R a g Y4 2 n oG ' AW -
Wunsindudunisinmiuialsd ue w4y 1anAs1 18 TUATHANH awd Liay
a o s J 3 = s ey : o
A FiReen1riinag nAviuliunniuimeauaunsvesmstainmainauun mrdn
1 ¥ ¥
Tudumushlanmaieinddummudnasaumsas 114
L=(W-o*1, ¥ B;
. " a o & a‘vL:v 2 ) a g YA g
1. MINESUNHARNA AR I8 1nnszd iunssuunsa e mrui aed vty
Tanmaesivdae BG, j, ¥ uaz DG, j, k) wudulA
[B,map]=imread('Bmarked1.bmp’,'bmp’);
[D,mapJ=imread('Dmarked1.bmp’,bmp");
¥ ) [}
2. uilaq class vasn wHuNa 111 18T class double e 192 18 San1siudniea
i Y e g ¥ ag 2 - “ ] .
Yo ta T ldn MALWRI8 9 1URA 0N IT B9 class IANUDINTWAD class uint8 LATE U

o o o 9/
yuiaved Iapmlugduuumesndvesdoya
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B=double(B);

D=double(D);

[row,column,slide]=size(D); % can read from B orD
3. sz mAdnwiiiaeiwleog

[W,map]=iinread("markcd6.bmp’,'bmp?;
4. 1las class vou Irlan iy dlass double

W=doublc(W);
5. msan i aieenan dnm s muad umisliasefus umieild

nmiaeniasly

P=60; %sclect for move ROW (P<(Row of background - Row of Text))

Q=110; %select for move COLUMN(Q<(Column of background - Column of Text))

Y=W;

for k=1:3

for i=1:row
for j=1:column
T(i,j,k)=(A*B(i,j,k))HB*D(i,j,k);
Y (P j+Q.K)=(WGHHP j+Q,K)-( O*T(ij, k)Y B
end
cnd
end

= =

& 4 o ¥ Y
6. lanmAdsn mnnaleieanudn
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3.3 H1500NLLMBSHAGNM ST 1N INANRDImIhRTealasmatia luanuTgala

d‘ F o
s e laiy

FMUAAALTA gein factor ka2 yuaLdentl
sy

Fruamriasniin e sin Tmvavanw
»
Tupuuomindrasdeynnmiusuiam

yuan reifigave smnfanini 1414

' & 4 H < ¥ - i
sy Aeassim sy auaees
a o 3 .
mw‘lugﬂuuuummmawmgauamm sutdag

Irfuonead

+ ¢ #
fiTMuAAT key baransdfuniasuniu

;

f »
¥ H
ananmiiimeduasldfyananmnous
a8 & ¥
Tuamrantansd
b 4
F l -1

dimwRadaisideusiva i nvrdn

|

o o : a -
[ A iue 1T 1

g . & v .
11U 33 Tumeumsadunmaistiwuuue iy
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= o’; b LI qy
duneumananidee 11
¥
8 1 ar ¥ . L3 @ a o q
1. fmuaa LA 13 U(gain factor) FmTuIFlun e mRuiaehasuuam
r ar A 1 £y - U” &
wanuazisnvavesvdsnlun mydnszgnldlurdasinvasn mivuia i dslu
¥
Tusunsudiamldvdeniivune 16
k=20; % set the gain factor for embedding
blocksize=16; % set the size of the block in cover to be used for each bit in watermark
1 o o L] ar l& o
2. gumwmand iy Puasinmss wrnevesn mndndes lamsndueaun
¥ o 1 [
guAuMan azihmsdmuevrvesnminiaeiw ivafgaioansminniaddunm
ar 9 b g ar o o : ¥ gaa a g4 ' o &
“r’i?lﬂulﬂ‘lﬂ'ﬂﬁﬂ MHADUASATHWUNRIOUIADINUALBTVUIAUBIUA TOTNAD AR ﬁﬂﬁﬂu‘ﬂﬁiﬂ
“ oo : cavo 3 14 = o 2’ a Y
Tisunsumsdanmamiainiiidmuarvue Ingfigave snmiuwa e Wa umnuuug
o o ar o -
VAU IURSHANUYBINTANANT U ﬂuLLﬁ&’Hﬁﬁ')ﬂ‘Uu MRUBIUADNBINNIA 2
[host,map]=imread('pout.tif','tif");
host=double(host);
% determine size of watermarked image
[Mc,Nc]=size(host);
% determine maximum message size based on host, and blocksize
max_logo=Mc*Nc/(blocksize™2);
' o g Y e g uw g 1 a o Y2
3. ?JTHJ')']‘WWNW'ﬁ']fJH']L‘U'lll'lLﬂTJbl'JLLﬁg"l']']ﬂ'l'iﬂ']‘Ll‘il‘l-l'lﬁﬂ'l‘ﬂ“l]ﬂ\iﬂ'lﬂﬂi.lﬂﬁ'lﬂiﬂ‘ﬁﬂ
a ¥4 & o o
yuavasmwiunaotih ldmaaeuTisunsuse Wauia 29 x12 finadeezsdrduldsy
vupvsanmrdanlagldnimvanuuia 400x400 Rriwanaziimsiilasuasnduoen
dqwg ¢
ai hihnnaes
[togo,map]=imread(’_logo16_l.bmp','bmp");
logo=double(logo); 2
[Mm,Nm]=size(logo);
% reshape the message to a vector
logo=round(reshape(logo,Mm*Nm,1)./256);
% pad the message out to the maximum message size with 0's
logo_vector=ones(]l,max_logo);

logo_vector(1:length(logo))=logo;

[}
ar =

1 ar 1 =) .;” i
4. fmuan key dAmivasaadyausunie lddh U lunmAaianiuie

2 ]
I ]

ﬂ o Y 1Y A Il "1, Yo o A rar ~ '
s’e]ﬂﬂuﬂ']iﬁﬂﬁﬂ‘]JmiQﬂ'lWﬂu%'lﬂ‘i,!ﬂﬂﬁﬁmﬂ | ﬂiﬁﬂumﬂﬂ‘mﬂu“ﬂqu?’ﬂw&i key LI‘i]Z'hJ

° &S ) t A A a =k
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ATHYBIALIDY B4 key TisazAmuaiiudaarmaty o ndnd Wi 45613 wieeztdifiuuun
sunmunadaqunu 1agu IWdn e 1x35 Ansa

key=14641; % assumed key

rand('state" key);

o1 sdontudnm vuna 1x3s Anusaded

[key,mapl=imread(’ key.bmp',bmp’);

key=double(key)./256;

rand('state’ key);

5. ahadugpasunideiliNdlnmaneh Srensdudeualummindves
yuwvesudeniisdimne S lurewusmiiimaniinausendas 0.5 uazgudae 2 11n
i lraansRigun s o ffa IndRvedus wadns i

pn_sequence_one=round(2*(rand(blocksize,blocksize)-0.5));

pn_sequence_zero=round(2*(rand(blocksize,bloeksize)-0.5));

% find two highly un-correlated PN (PN=Pseudo-Random Noise) sequenccs

while (corr2(pn_sequence_one,pn_sequence_zero) > -0.1)
pn_sequence_one=round(2*(rand(blocksize,bloeksize)-0.5));
pn_sequence_zero=round(2*(rand(blocksize,blocksize)-0.5));

end

6. aanthmAvesnmaIeti (watermark mask) SumnlaonsnszvAuuSenvas
iR ureuiinmimianheTdnsus dhnnne s Tnonssdudaves o
nnme fvenmitaini Feidedniinlaquesnwisiaefisndi o e lddyanusy
nouad i tudingudlitidadhe o fazviinislden o actilmufisudunniudindouie
udenflegialulnmw dweq x Teedmualie x Sauilu 1 Srdugeuaiudsf Wadeuie
TSavdende il idefuannszumunisisite Wnwiiaoidezily ldaslunmudn

% process the image in blocks

% first construct the global watermark mask

x=1;

y=1;

for (kk = 1:length(logo_vector))

% if logo bit contains zero, add PN sequence to that portion of mask

if (logo_vector(kk) == 0)

watermark(y:y+blocksize-1,x:x+blocksize-1) = pn_sequence_zero;



% otherwise mask is filled with zeros
else
watermark(y:y+blocksize-I ,x:x+blocksize-1) = pn_sequence_one;
end
% move to next block of mask along x; If at end of row, move to next row-
if (x+blocksize} >=Nc¢
x=1;
y=y+blocksize;
else
x=x+tblocksize;
end
end
7. famisilen mRianhamunmmdadasaums
Watermarked = Host + k*Watermark
!.f}il k fie gain factor
8. I@nminimeidsaoauuyimes hidudovisible digital watermarking) Y1113
save TWdA W 119
Watermarked2=uint8(Host+k*Watermark);

imwrite(Watermarked2,'watermarked1.bmp','bmp"}; % save output
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Sfuasunmiaudede Tl

L Amusrueudennidumsadisnmiiainiuumeshishy
blocksize=16;

2. s idnmitinminiarni Heed uazsuannaves dam
[watermarked,map]=imread(‘watermarked1.bmp',bmp?;
watermarked=double(watermarked);

% determine size of watermarked image
IMw Nw]=size(watermarked);
% determine maximum possible logo size in object
max_logo=Mw*Nw/(blocksize"2);

3, s dmmiuAaeinnd 1 uazs nwave s Tndnm
% read in original watcrmark
[orig_watermark,map]=imread("_[ogo16_1.bmp’,bmp");
orig_watermark=double(orig_watermark);

% determine size of original watermark
[Mo,Nol=size(orig_watermark);

4. Tef key 159U key Fuduaeumsad ot ue iy
key=14641; % assumed key
rand('state’ key);

L
[key,mapl=imread('cpe_key.bmp’,'bmp");
key=double(key)./256;

rand('state’, key);

5. adadynasunasudninfuneunadamiiniaed wwowedidiu
% gencrate PN sequences to designate "1" and "0"
watermark_one=round(2*(rand(blocksize,blocksize)-0.5));
watermark_zero=round(2*(rand(bloeksize,blocksize)-0.5));

% find two highly un-correlated PN sequenees

while (corr2(watermark_cne,watermark_zero) >-0.1)
watermark_cne=round(2*(rand(blocksize,blocksize)-0.5));
watermark_zero=round(2*(rand(blocksize,blocksize)-0.5));

end
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% pad logo out to maximum logo size with ones
logo_vector=ones{max_logo,l});
6. ﬁﬁtyigmsnmuﬁ‘lﬁ”lﬂnﬁumﬁﬂuﬁ'uﬁtytymsfumu‘luﬂmﬁuﬁ’awﬁymazm
N13fSAdYY U UNIUBBNINA e i wE A i menun Indam
x=1;
y=1;
for (kk = 1:length(logo_vector))

9% caleulate eorrelations for both PN sequences
correlation_ene(kk)=corr2(watermarked(y:y+bloeksize-1,x:x+blocksize-
1),watermark_one);

correlation_zero(kk)=corr2{watermarked(y:y+bloeksize-1,x:x+blocksize-
1),watermark_zero);
% choose which ever correlation is higher
if correlation_one(kk) > correlation_zero(kk)
logo_vector(kk)=1;
else
logo_vector(kk)=0;
end
% move on to next block. At and of row move to next row
if (x+blocksize) >= Nw
y=y+blocksize;
else
x=x+blocksize;
end
end
7. vhnsulasmaef Iiilumnsndg
logo=reshape(logo_vector(1:Mo*No),Mo,No);

¥
8. 9214 IduaenwRusiarniy
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) Gpalial Domain | echaique for Diqital Watermacking imaqe
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J fipatial Damain Tachnigue for Digital Walermarking mage
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Source Code Program

test_present.m

function varargout = test_present(varargin)
% TEST_PRESENT Application M-file for test present.fig
% FIG+=TEST PRESENT launch test present GUL
% TEST PRESENT('callback mame, ...) invoke the named callback.
% Last Modified by GUIDE v2.0 27-Tun-2003 02:11:44
if nargin =10 % LAUNCH GUI
fig = openfig(mfilename, 'reuse’);
% Use system eolor scheme for figure:
set(fig,'Color,get(0,'defaultUicontrolBackgroundColor));
% Generate a strueture of handles to pass to callbaeks, and store it.
handles = guihandles(fig);
guidata(fig, handles);
if nargout > 0
varargout{1} = fig;
end

elseif ischar(vacargin{1}) % INVOKE NAMED SUBFUNCTION OR CALLBACK

try
if (nargout)
[varargout{1:nargout}] = feval(varargin{:}); % FEVAL switchyard
else
feval(varargin{:}); % FEVAL switchyard
end
catch
disp(lasterr);
end .

end
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%
function varargout = popupmenul_Callback(h, ¢ventdata, handles, varargin)
val=get(h,"Value);

string_list=pet(h,'String');

selected_string=string_list {val};

switch seleeted_string

case 'SELECT EMBELDY,

case 'Ordinary’,
ordinary;

case 'Overlapping/,
overlap;

case Light Overlapping',
lightover;

ease Edge Only',
edge;

case Harmony',
harmony;

case 3D,
three D;

case Tnvisible Embossing,
invisible;

end

guidataCh,handles)

%
function varargout = popupmenu2 Callback(h, eventdata, handles, varargin)
val=get(h,"Value’);

string_list=get(h,'String");

selected_string=string_list {val};

switch selected string

case 'SELECT RECOVER',



case Recover Ordinary’,
recover_ordi

case Recover Overlapping',
recover_over

case Recover Light',
recover_light

case Recover Edge’,
recover_edge

case Recover Harmony',
rccover_har

case Recover 3D,
recover_ihree

case Recover Invisible',
rccover_invis

case Unrecover Invisible',
unrecover_invis

end

guidata(h,handles)
%

function varargout = popupmenu3_Ca!_I_ba§:k(h, cventdata, handles, varargin)
val=get(h,'Valuc'}; S

string_list=get(h,'Siring");

selected_string=string list{val};

switeh selected string

case 'SELECT EMBED",

case 'Ordinary’,
ordinary?2
case ‘Overlapping',

overlap2
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case Light Overlapping,
lightover2

case 'Edge Only',
edge2

ease Harmony',
harmony2

case 31,
three 12

case 'Tnvisible Embossing’,
invisible2

end

guidata(h,handles)

% 4

function varargout = popupmenud Callback(h, eventdata, handles, varargin)
val=get(h,'Value');

string_list=get(h,'String’);

selected_string=string_list{val};

switch selceted string

case 'SELECT RECOVER',

ease Recover Ordinary’,
reeover_ordinay2

case Reeover Overlapping',
reeover_over2

case Recover Light',
recover_light2

case Recover Edge’,
recover_edge2

case Recover Harmony',
recover_har2

case Recover 3D,
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recover_three2

case Recover Invisible',
recover_invis

case Unrecover Invisible',
unrecover_invis

end

guidata(h,bandles)

ordinarv.m

% ordinary overlaping image (watermarking image)

close all

clear all;

{X,mapl=imread(loga9_2.bmp',bmp?;

logo=X(:,:,1);

% Convert data in arrays of class double

logo=double(loga);

% read image size

{row,column]=size(logo);

%Read host image

%t*#*******tt***

{Y,mapl=imread(‘lena.bmp’,'bmp’);

Y=double(Y);

[Me,Nel=size{Y);

% Convert data in arrays of class double

% read image size of logo image

[row,columa,slide]=size(logo);

%p****** P and Q are position that put watermark in bost image *****
P=125; %select for move ROW (P<(Row of background - Row of Text))

Q=0; %select for move COLUMN(Q<(Column of background - Cotumn of Text))



W=Y;
for k=1:3
for i=1:row

for j=1:column

% Equation of inserting watermarked in host image

W(i+P j+0Q.k)=0.80*logo(i,j)+0.20*Y(i+Pj+Q,k) ;
end
end
end
% W=W/2;
figure(1)
image(uint8(W));
title('Odinary Overlaping Watermark Image');
%%% Save file

imwrite(uint8(W),'marked2.bmp’, bmp’);

recover ordi.m

%close all

clear all;

[A,map]l=imread('lena bmp','bmp");
[X,mapl=imread('logo? 2.bmp’,'bmp’);
% Convert data in arrays of class double
logo=double{X);

% read image size

%R.ead host image

%****ttl&*******t
[W,map]=imread('marked2.bmp’,bmp’);
% Convert data in arrays of class double
W=double(W);

% read image sizc of logo image
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[row,column,slide]=size(logo);

Yp++**+¥ P and Q are position that put watermark in host image ****+
P=125; %select for move ROW (P<(Row of background - Row of Text))
Q=0; %select for move COLUMN(Q<(Column of background - Column of Text))
Y=W;

for k=1:3

for i=l:row
for 7=1:column
% Equation of inserting watermarked in host image
Y(i+P,j+Q,K)=(W(i+P, +Q,k)-(0.80*10g0(i,j)))/0.8;
end
end

end

%colormap(map);

%Y=Y/2;

figure(2)

image(uint3(Y));

title(Recover Odinary Overlaping Watermark Image');

% %% Save file

Yeimwrite(uint8(Y),' marked?2.bmp','bmp");

figure(3)

subplot(2,2,1);image(uint8(A));

title('Original Image');

subplot(2,2,2);imshow(X)};

title('Watermarked Image');
| subplot(2,2,3);image(uint8(W));

title(*Odinary Overlaping Watermark Image');
subplot(2,2.4);image(uint8(Y));

title(Recover Odinary Overlaping Watermark Image');
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ifk>18
Z =0;% convert background from white to black color
end

%copy binary image to 3 slide image

B(i,j,1)=Z;
B(i,j,2)=Z;
B(i,j,3)=Z;

% +2 is sliding position of character and
D(i,j,1) = (255-logo(i+1 j+1));
D(i,j,2) =(255-loga(i+1,j+1));
D(ij,3) = (255-logo(i+1 j+1));
end
end

%##**###***ttt***t**tttt***tttt*t******t##*******###****# *x ¥ ¥EK

% Show output after manipulates logo image to shower and light
%#***######**#*****#****#*****tttttt****tt*******###******#tt*
% Convert data in arrays of elass unit8

B=uint8(B);

D=uint8(D);

imwrite(B,' Bmarked4.bmp','bmp");

imwrite(D,'Dmarked4.bmp’,'bmp");

O HEA A RERERSE LR

%Read host image

%*###********#**
[Y,mapl=imread(‘cat_dog.jpg',ipg’;

% Convert data in arrays of elass double
B=double(B);

D=double(D};

Y=double(Y);

% read image size of logo image
[rowl,columnl slidel]=size(B);

%****++* P and Q are position that put watermark in host image **¥**
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P=50; %select for move ROW (P<(Row of background - Row of Text))
Q=0; %eselect for move COLUMN(Q<(Column of background - Column of Text))
W=Y;
for k=1:3
fori=lirowl
for j=1:columnl
% Equation of inserting watermarked in host image
T(i,j,k)=(-2.5*B(i,j.k))-(1.2*D(i,j,k));
WP, j+Qk)=(0.5*T(i,j,k))+0.8*Y(i+P,j+Q,k));
end
end
end
Yofigure(1)
%image(uint8(T));
%imwrite(uint8(T), Tmarked.bmp','bmp’);
figure(1)
image(uint8(W));
title('Overlapping Watermark Image’)
%save file

imwrite(uint8(W),'marked3.bmp’,'bmp");

recover_over.in

%oclose all

clear all;
[A,map]=imread(‘cat_dog.jpg',ipe’);
[X,map]=imread("logo4.bmp",'bmp’);
[B,mapl=imread('Bmarked4.bmp’,bmp’);
[D,mapl=imread('Dmarked4.bmp’, bmp’);
%[D,mapl=imread('Tmarked.bmp','bmp");
% Convert data in arrays of class double

B=double(B);



D=double(D};

% read image size

%Read host image

%*****tt********

[W,map]=imread('marked3.bmp', bmp?;

% Convert data in arrays of class double

W=double(W};

% read image size of logo image

[row,eolumn, slide}=size(D);

Yo****** P and Q are position that put watermark in host image *****
P=50; %select for move ROW (P<(Row of background - Row of Text})

Q=0; %select for move COLUMN(Q<(Cclumn of background - Column of Text)})

Y=W;
for k=1:3
for i=1:row

for j=F:column
% Equation of inserting watermarked in host image
T(i,j,k)=(-2.5*B(i,j,k)-(1.2*D(,j,k));
Y{(i+Pj+Q k)= W(i+Pj+Q,k)-(0.5*T(i,j,k)))/0.8;
end
end
end
figure(2)
image(uint8(Y));
title(’ Recover Overlapping Watermark Image');
%% % Save file
Yeimwrite(uint8(Y),'marked2.bmp’,'bmp’);
figure(3)
subplot(2,2,1);image(uint3(A));
title('Original Image");
subplot(2,2,2);imshow(X);

title(Watermarked Image”);
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subplot(2,2,3):image(uint8(W));
title("Overlapping Watermark Image');
subplot(2,2,4);image(uint8(Y));

title('Recover Overlapping Watermark Image');

lightover.m

%light overlaping image
%close all
clear all;
[X,map}=imread('logo9_2.bmp’,'bmp’);
% Convert data in arrays of class double
logo=double(X);
% read image size
{row,column]=size(logo);
% Perform embossing watermark image
% 1) devide the host-image into equal-size block
% 2) manipulate those pixels in block (i,j)
fori=3: row-2 % considerated pixel at position rows 3 to row-2(amount of 25 pixel)
forj =3 : column-2% considerated pixel at position column 3 to row-2
k=0;
forn=i-2:i+2
form=3j-2:j+2
if logo(n,m} <100

end
k =k+C; % sum for find total pixel at considerated for input color valued to
% that pixel consider

end

end



%find color valued for input in (i,j) that make shading color

%:k/25 is total pixe! that consider,255 is for will

Y%recieve color value input into position's pixel embedded and 10 is vary
%valued can any change (for adapt shade color)

Z = (k/25)*255;

% make logo look has dimension,range k =0-24

ifk >20

Z =0;% convert background from white to black color

end

%copy binary image to 3 slide image

B(i,j,1)=1Z;
B(i,j,2) = Z;
B(ij,3) = Z;
end
end

% Convert data in arrays of class unit8
B=uint&(B);

Yofigure(1)
%subplot(2,2,1);colormap(map);image(B);
imwrite(B, Bmarked5.bmp','bmp");

04 % ki ko X

%Rcad host image

%*##****##******
[Y,map]=imread(‘Goldfiowers.jpg’,jpg’);
% Convert data in arrays of class doublc
B=double(B);

Y=double(Y);

% read image size of logo image
[row],columnl slidel]=size(B);

P=20; %select for move ROW (P<(Row of background - Row of Text))

Q=80; %sclcet for move COLUMN(Q<(Column of background - Column of Text))
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W=Y;
for k=1:3
for i=1:rowl
for j=1:colummnl
T(i,j,k)=1.2*B(i,j,k);
W(i+P jHQ,k)=(0.2*T(i,j,k))H0.999*Y(i+P,j+Q k));
end
end
end
%% % Save file
%% %% Show output after embbed logo image to host image
figure(1)
image{uint8(W));
title(Light Overlaping Watermark Image')
%save file
imwrite(uint3(W),' marked4.bmp','bmp’);

Yoimwrite(uint8(Y),'d:\MATLAB6p1\work\gun\Image\Image output\marked4.jpg',ipg);

recover light.m

%close all

clear all;
[A,map}=imread(‘Goldflowers jpg’,ipg);
[K,map]=imread('logo9_2.bmp",bmp’);
[X,map]=imread("Bmarked5.bmp’,'bmp");
% Convert data in arrays of class double
logo=double(X);

% read image size

%Read host image

%t*****#********

[W,map)=imread('marked4.bmp’,bmp’);



% Convert data in arrays of class double

W=double(W);

% read image size of logo image

[row,column,slide]=size{logo};

Yp¥***%% P and Q are position that put watermark in host image *****

P=20; %selcct for move ROW  (P<(Row of background - Row of Text))

Q=80; Yeseleet for move COLUMN(Q<(Column of background - Column of Text))

Y=W,;
for k=1:3
for i=1:row

for j=1:column
% Equation of inserting watermarked in host image
T(i,j,k)=1.2*logo(i,j,k);
Y (i+P,jHQ, k)=(W(i+Pj+Q,k)-(0.2*T(i,j,k)))/0.999;
end
cnd
end
Ycolormap(map);
figure(2)
image(uint8(Y});
title(Recover Light Overlaping Watermark Image');
%%%.lSaye file
%im;vgié'(uintB(Y),’OKmarkedZ.bmp',’bmp');
figure(3)
subplot(2,2,1);image(uint8(A));
title('Original Image’);
subplot(2,2,2);imshow(K);
title('Watermarked Image");
subplot(2,2,3);image(ﬁintB(W)) ;
title(Light Overlapping Watermark Image”);
subplot(2,2,4);image(uint8(Y));

title(Recover Light Overlappint Watermark Image?);
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close all

clear all;

[X,map]=imread('logo5.bmp',bmp’);%logo max=128 ,very small don't edge

logo=X(:,:,1);

% Convert data in arrays of class double

logo=double{foga);

% read image size

[row,column]=size(logo);

% Perform embossing watermark image

% 1) devide the host-image into equal-size block

% 2) manipulate those pixels in block (i,j)

for i =3 : row-2 % considerated pixel at position rows 3 to row-2(amount of 25 pixel)

for j =3 : column-2% considerated pixel at position column 3 to row-2

k=0;

forn=1i-2:i+2

form=j-2: j+2
if logo(n,m) <100
C=0
else
C=1
end

k=k+C; % sum for find total pixel at eonsiderated for input color valued to
% that pixel consider
end

end

%find color valued for input in (i,j) that make shading color

%:k/25 is total pixel that consider,255 is for will

%recicve color value input into position's pixel embedded and 10 is vary

%valued can any change (for adapt shade color)

Z =(k/25)*255;
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% make logo look has dimension,range k = 0-24 <0.5 is invisible>
ifk>20
Z = ;% convent background from white to black color
end
%copy binary image to 3 slide image
B(i,j,1)=Z;
B(i,j,2) =Z;
B(i,j,3)=Z;
% goal for make shadow and light on watermark image
% convert image from white to black,black to white ,
% +2 is sliding position of character and
% subtract from B because want shadow & light
% D(,j,1) = B(i,j,1)-(255-logo(i+2,j+2));
% D(i,j,2) = B(i,j,2)-(255-togo(i+2,j+2));
%D(1,j,3) = B(ij,3)-(255-logo(i+2,j+2));
D(i,j,1) = B(ij,1)-(logo(i,j));
D(i,j,2) = B(i,j,2)-(logo(i,j});
D(i,j,3) = B(i,j,3)(logo(i,j));
end
end
% Show output after manipulates logo image to shower and light
% Convert data in arrays of elasgzirinitS
B=uint8(B);
D=uint8(D);
%figure{4)
%subplot{2,2,1};eolormap(map);image(B);
%subplot(2,2,2);eolormap{map);image(D);
imwrite{uint8(B), Bmarked 1.bmp','bmp");
imwrite(uint8(D), Dmarked1.bmp','bmp");
%Read host image

LY ,mapl=imread(‘lena.bmp',bmp";



% Convert data in arrays of elass double
B=double(B);
D=double(D};
Y=double(Y);
% read image size of logo image
[row1,columnl,slidel]=size(B);
Y% ****** P and Q are position that put watermark in host image *****
P=60; %select for move ROW (P<(Row of background - Row of Text))
Q=110; %select for move COLUMN(Q<(Column of background - Column of Text))
W=Y;
for k=1:3
for i=1:row!
for j=1:columnl

% Equation of inserting watermarked in host image

T(i,j,k)=1.5*B(,j,k)+2.4*D( j,k);

W(+P j+Q,k)=(0.3*T(i,j,k))H0.999* Y (i+P,j+Q,k));

end
end

end
%%%% Show output after embbed logo image to host image
figure(1)
image(uint8(W));
title(Edge Only Watermark Image’)
%save file

imwrite(uint8(W),'marked6.hmp','bmp’);

recover edge.m

%close all
clear all;
[A,map]=imread(‘lena.bmp’, bmp");

{X,map]=imrcad('logo5.bmp’,'bmp");
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[B,mapl=imread(Bmarked l.bmp',bmp");

[D,mapl=imread('Dmarked 1.bmp','bmp?;
%[D,map]l=imread{'Tmarked.bmp’,'bmp";

% Convert data in arrays of class double

B=double(B);

D=double(D);

% read image size

%Read host image

O ARk Rk

[W,map]=imread("marked6.bmp',bmp");

% Convert data in arrays of class double

W=double(W);

% read image size of logo image

[row,columa,slide]=size(D);

Yo****%% P and Q are position that put watermark in host image *****
P=60; %select for move ROW (P<{Row of background - Row of Text))

Q=110; %select for move COLUMN(Q<(Column of baekground - Column of Text))

Y=W;
for k=1:3
fori=l:row

for j=1:column
T(ij,k)=(-1.5*B(Lj,k))H2.4*D(i,j,k));
VP J+Q K)=(W(iHP,+Q,k)-(0.3*T(1,j,K)))/0.999; A
end
end
end
%colormap(map);
% Y=Y/2;
figure(2)
image(uint8(Y));
title(" Recover Edge Only Watermark Image");
%%% Save file
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toimwrite(uint8(Y'),'marker3.bmp', bmp";
figure(3)
subplot(2,2,1);image(uint8(A));
title("Original Image');
subplot(2,2,2);imshow(X);
title("Watermarked Image’);
subplat(2,2,3);image(uint8(W));
title(Edge Only Watermark Tmage";
subplot(2,2,4);image(uint8(Y));

title(Recover Edge Only Watermark Image?);

harmony.m

%Harmony watermarked image
close all
clear all;
[X,map]=imread(logo4.bmp’,'bmp);
logo=X(:,:,1);
% Convert data in arrays of class double
logo=double(logo);
% read image size
[row,column]=size(logo);
% Perform embossing watermark image
% 1) devide the host-image into equal-size bloek
% 2) manipulate those pixels in block (i,j)
fori=3:r1ow-2 % considerated pixel at position rows 3 to row-2(amount of 25 pixel)
for j =3 : column-2% considerated pixel at position column 3 to row-2
k=0;
forn=i-2:i+2
form=j-2:j+2
if logo(n,m) <100
C=0;
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else
C=L
end
k = k+C; % sum for find total pixel at cousiderated for input color valued to
% that pixel consider -
end
end
%find color valued for input in (i,j) that make shading color
%:k/25 is total pixel that consider,255 is for will
%reeieve color value input into position's pixel embedded and 10 is vary
%valued can any change (for adapt shade color)
Z =(k/25)*255;
% make logo look has dimension,range k= 0-25
ifk>16
Z = 0;% convert background from white to black color
end

%copy binary image to 3 slide image

B(i,j,1) =Z;
B(i,j,2) = Z;
B(i,j,3)=Z;

% goal for make shadow and light on watermark image
% convert image from white to !;laek,black to white ,
% +2 is sliding position of éh:ﬁ-’;cter and
% subtraet from B because want shadow & light
D(i,j,1) =B(ij,1)-(255-logo(i+2,j+2));
D(i,j,2} = B(i,j,2)-(255-logo(i+2,j+2));
DAi,j,3) =B(,j,3)-(255-logo(i+2,j+2));
end

end

% Show output after manipulates logo image to shower and light

% Convert data in arrays of class unit8

B=uint&8(B):



D=uint8(D);

%figure(l)
%subplot(2,2,1);colormap(map);image(B);
%subplot(2,2,2);colormap(map);image(D);
imwrite(B, Bmarked2.bmp','bmp";
imwrite{(D}, Dmarked2.bmp',’bmp’);

DLk EREF R EREH

%Read host image

%## ARk ok ok ok

[Y,mapl=imread("CLOUD jpg'ipg’);

% Convert data in arrays of class double

B=double(B);

D=double(D);

Y=double(Y);

% read image sizc of logo image

[row1,columnl slidel]=size(B);

%% ****++* P and () are position that put watermark in host image ***+*
P=40; Y%select for move ROW  (P<{Row of background - Row of Text))

Q=50; %select for move COLUMN(Q<({Column of background - Column of Text))

W=Y,
for k=1:3
for i=1:rowl

for j=1:columnl
% Equation of inserting watermarked in host image

T(i,j,k)=(-0.4*B(,j, k)H1.4*D(1,,k);
W(i+P,j+Qk)=(0.5*T(ij,k) ) HO.8* Y (i+P,j+Q,k));
%***##*#* .

end

end
end
| %%%% Show output after embbed logo image to host image

figure(1)
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image(uint8(W));
title(Harmony Watermark Image")
%save file

imwrite(uint8(W),'marked7.bmp’,'bmp");

recover har.m

%close all

clear all;

[A,map]=imread("CLOUD.jpg"ipg";
[X,map]=imread('logo4.bmp',bmp');
[B,map]=imread('Bmarked2.bmp','bmp');
[D,map]=imread('Dmarked2.bmp',bmp’);
%[D,map]=imread('Tmarked.bmp’,bmp";

% Convert data in arrays of class double

B=double(B);

D=double(D});

% read image size

%Read host image

O HE AR AR A

[W,map]=imread('marked7 bmp',bmp’);

% Convert data in arrays of class double

W=double(W);

% read image size of logo image

[row,column,slide]=size(D};

Yo****+% P and Q are position that put watermark in host image *****
P=40; %select for move ROW (P<(Row of background - Row of Text))
Q=50; Y%seleet for move COLUMN(Q<(Column of background - Column of Text))
Y=W;

for k=1:3

for i=1:row

64



for j=1:column
% Equation of inserting watermarked in host image
T(,,k)=(-0.4*B(i j,k))+(1.4*D(1,j,k));
Y(i+P,j+Q k) W(+Pj+HQ k)-(0.5*T(i,j,k)))/0.8;
end
end
end
%colormap(map);
%Y=Y/2;
figure(2)
image(uint8(Y));
title(' Recover Harmony Watermark Image’);
% %% Save file
%imwrite(uint8(Y),' marker2.bmp','bmp";
figure(3)
subplot(2,2,1);image(uint8(A));
title('Original Image”);
subplot(2,2,2);imshow(X);
title("Watermarked Image");
subplot(2,2,3);image(uint 8(W));
title(Harmony Watermark Image');
subplot(2,2,4);image(uint8(Y));

title(Recover Harmony Watermark Image');

three D.m

% 3 Dimension watermarked image
close all

clear all;
[X,map]=imread('logo4.bmp','bmp");

% Convert data in arrays of class double

logo=double(X);
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% read image size
[row,column]=size(logo);
% Perform embossing watermark image
% 1) devide the host-image into equal-size block
% 2) manipulate those pixels in block (i,j)
fori - 3 : row-2 % considerated pixel at position rows 3 to row-2(amount of 25 pixel)
forj =3 : column-2% considerated pixel at position column 3 to row-2
k=0;

forn=i-2:i+2

form=j-2:j+2
if logo(n,m) <100
C=0;
else
C=5
end

k =k+C; % sum for find total pixel at considerated for input color valued to
% that pixel consider
end

end

%find color valued for input in (i,j) that make shading color

%:k/25 is total pixel that consider,255 is for will

Y%recieve color value input into position's pixel embedded and 10 is vary

%valued can any change (for adapt shade color)

Z =(k/25)*255;

% make logo look has dimension,range k =0-24

if k>24

Z = 0;% convert background from white to black color

end

%copy binary image to 3 slidc image

B(ij,1)=2;

B(i,j.2)=2Z;
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B(i,j,3)=2;
% goal for make shadow and light on watermark imape
% convert image from white to black,black to white ,
% +2 is sliding position of character and
% subtract from B because want shadow & light
D(i,j,1) = B(ij,1)-(logo(i+2,j+2)};
D(i,j,2) = B(ij,2)-(logo(i+2,j+2));
D(i,j,3) = B(i,j,3)-(logo(i+2,j+2));

end

cnd

% Convert data in arrays of elass unit8

D=uint8(D);

Y%figure(1)
%subplot(2,2,1);colormap(map);image(D);
imwrite(uint8(D), Dmarked7.bmp’, bmp";
D=double(D};

%t*********#****

%Read host image
YR ARERARRERE AL E
(Y, map]=imread(‘rega.jpg’.jpg);
% Convert data in arrays of class double
Y=double(Y);
% read image size of logo image
[row1,column i slidel J=size(D);
Yo¥***%* P and (Q are position that put watcrmark in host image *****
=50; Yoselect for move ROW (P<(Row of background - Row of Text))
Q=0; %sclect for move COLUMN{(Q<(Column of background - Column of Tcxt))

WwW=Y;
for k=1:3
for i=1:rowl

for j=1:¢coiumni

% Equation of inserting watermarked in bost image
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Q=0; %select for move COLUMN(Q<(Column of background - Column of Text))

Y=W;
fork=1:3
for i=l:row

for j=1:eolumn
% Equation of inserting watermarked in host image
T(i,j k)=2.4*logo(ij k);
Y(i+P,j+Q,k)=(W(i+P,j+Q,k)-0.08*T(i,j,k))/0.999;
end
end
end
%eolormap{map);
figure(2)
image(uint8(Y));
title{('Recover 3-D Watermark Image');
%%% Save file
%imwrite(uint8(Y),'marked2.bmp', bmp");
figure(3)
subploi(2,2,1);image(uint8(A));
title('Original Image');
subplot(2,2,2);imshow(K);
title{"Watermarked Imag(;’);'w
subplot(2,2,3);image(uinfé-(.%/));
title('3D Watermark Image’);
subplot(2,2,4):image(uint8(Y));

title(Recover 3D Watermark Image');
invisible.m

% Invisible Watermark embedding
close all;

clear all;
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k=20; % set the gain factor for embedding
blocksize=16; % set the size of the block in cover to be used for each bit in watermark
% read in the host
[host,map]=imread(‘pout.tif''tif');
host=double(host);
% determine size of watermarked image
M, .N, I=size(host);
% determine maximum logo size based on host, and blocksize
max_logo=M, *N,/(blocksize2);
% read in the logo image
[logo,mapl=imread(’ logol6_1.bmp',bmp");
lego=double(logo);
[M_N I=size(logo);
% reshape the logo to a vector (from matrix)
togo=round(reshape(logoMm*Nm,1)./256);
% check that the logo isn't too large for cover
if (length(logo) > max_logo)

error("Logo too large to fit in host)
end
% pad the logo out to the maximum logo size with 0's
logo_vector=ones(l,max_logo):
logo vector(1:length(logo))=logo;
% read in key for PN generator
%[key,map]=imread(’_key.hmp’,bmp");
%key=double(key)./256;
key=14641; % assumed key
% reset MATLAB's PN generator to state "key"
rand('state’ key);
% generate PN sequences to designate "1" and "0"
pn_one=round(2*(rand(blocksize,bloeksize}-0.5));
pn_zero=round(2*({rand(blocksize,hlocksize)-0.5));

% find two highly un-correlated PN sequences
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while (corr2(pn_one,pn_zero) > -0.1)
pn_one=round(2*(rand(blocksize hlocksize)-0.5));
pn_zero=round(2*(rand(blocksize,blocksize)-0.5));

end

% process the image in blocks

% first eonstruct the global watermark mask

x=1;

y=1;

for (kk = [:length(logo_vector))

% if logo bit contains zero, add PN sequence to that portion of mask
if (logo_vector(kk) = 0)

watermark(y:y+blocksize-1,x:x+blocksize-1) = pn_zero;

% otherwise mask is filled with zeros
else
watermark(y:y+blocksize-1,x:x+blocksize-1) = pn_one;
end
% move to next block of mask along x; If at end of row, move to next row
if (x+blocksize) >=N,
x=1;
y=y+blocksize;
else
x=xtblocksize;
end

end

% add watermark mask to host image vsing gain factor k
watermarked [=host-+k *watermark;
watermarked2=uint8(host+k *watermark);

% write the watermarked image out to a file

%esave file

imwrite(watermarked2,'invis_watermark.bmp',’bmp"); % output
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% display watermarked image
figure(1)
imshow({watermarked2,[])

title("Watermarked Image”)

recover invisible.m

% Invisible Watermark Reeovery

elear all;

bloeksize=16; % set the size of the bloek in eover to be used for each bit in watermark
% read in the watermarked objeet
{host,map]=imread(‘pout.tif,'tif');

[watermarked map]=imread(invis watermark.bmp',bmp?;
watermarked=double{ watermarked);

% determine size of watermarked image
[M_,N_|=size(watermarked);

% determine maximum possible logo size in objeet
max_logo=M, *N_ /(blocksize2);

% read in original watermark
[logol,map)=imread(’ logol6 1.bmp', bmp?;
{orig_watermark,map]=imread(’ logo16_1.bmp','bmp";
orig_watermark=double(orig_watermark);

% determine size of original watermark

[M,,N, J=size(orig_watermark);

% read in key for PN generator
%[key,map]=imread{'cpe_key.bmp',bmp?;
%key=double(key)./256;

key=14641; % assumed key

% reset MATLAB's PN generator to state "key”
rand('state’ key);

% generate PN sequences to designate "1" and "0"

watermark_one=round{2*(rand(blocksize,blocksize)-0.5));



watermark_zero=round(2*(rand(blocksize,blacksize)-0.5));
% find two highly un-correlated PN sequences
while {corr2(watermark_one,watermark_zero) > -0.1)
watermark_onc=round(2*(rand(blocksize,blocksize)-0.5));
we_ltermark_zero=round(2“'(rand(blocksize,bIocksize)-O.S));
end
% pad message out to maximum logo size with ones
logo_vector=enes(max_logo,1);
% process the image in blocks
% for each block determine it's eorrelation with base pn sequence
x=1;
y=1
for (kk = 1:length(logo_vector})
% calculate correlations for both PN sequences
correlation_one{kk)=corr2(watermarked(y:y+blocksize-1,x:x+blocksize-
1),watermark_one);
correlation_zero(kk)=corr2(watermarkcd(y:y+blocksize-1 x:x+blocksize-
1),watermark_zero);
% ehoose which ever correlation is higher
if correlation_one(kk) > correlation_zero(kk)
logo_vector(kk)=1;
else
logo_vector(kk)=0;

end

% move on to next block. At and of row move to next row
if (x+blocksize) >=N_

x=I;

y=y+blocksize;
else

x=x+blocksize;

end
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end

% reshape the logo

logo=reshape(logo_vector(1:M_*N ),M_N );

% display the recovered logo
figure(2)

imshow(logo,[1)

title(Recovered Watermarked')
figure(3)
subplot(2,2,1);imsbow(uint8(host));
title('Original Image');
subplot(2,2,2);imshow{logo1);
title("Watermark');
subplot(2,2,3);imshow(watermarked,[1);
title("Watermarked Image');
subplot(2,2,4);imshow(logo.{1);

title(Reeovered Watermarked")
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