LAMPIRAN - A

CITRA HASIL PERCOBAAN
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1. Citra Hasil Watermarking
Nama Citra Asli Citra yang Telah Watermark Hasil Ekstraksi dan
Citra a=5 Disisipkan Watermark Nilai NCC
Lena
256
Baboon
256 Ekstraksi Red  Ekstraksi Blue
Milai NCC
Barbara
256 Ekstraksi Red  Ekstraksi Blue

Milai NCC




Lena

512 Ekstraksi Red  Ekstraksi Blue

Milai NCC

1

Baboon

512 Ekstraksi Red  Ekstraksi Blue

Milai MCC

Barbara

512 Ekstraksi Red  Ekstraksi Blue

Ekstraksi Green
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Nama
Citra

Citra Asli
oa="7

Citra yang Telah

Disisipkan Watermark

Lena
256

Baboon
256

Watermark Hasil Ekstraksi dan
Nilai NCC

Ekstraksi Red  Ekstraksi Blue
Nilai NCC

Ekstraksi Green

Ekstraksi Red  Ekstraksi Blue




Barbara
256

Lena
512

Baboon
512

Milai NCC

' Red

Ekstraksi Red  Ekstraksi Blue

Ekstraksi Red  Ekstraksi Blue
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Barbara

Ekstraksi Red  Ekstraksi Blue

512
Nama Citra Asli Citra yang Telah Watermark Hasil Ekstraksi dan
Citra a=10 Disisipkan Watermark Nilai NCC

Lena

256 Ekstraksi Red  Ekstraksi Blue
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Baboon
256

Barbara
256

Lena
512

Ekstraksi Red  Ekstraksi Blue

Nilai NCC

. Red

,,r'}f_.' Green
Tl B

Ekstraksi Green

Ekstraksi Red  Ekstraksi Blue

Ekstraksi Red  Ekstraksi Blue

.;,m.q Nilai NCC
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Baboon
512

Barbara
512
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2. Hasil ekstraksi watermark citra Lena yang telah disisipkan watermark

dan di kompres dengan faktor kualitas (Q)=0,dan 10.

Nama Citra terwatermark Citra terwatermark di Watermark Hasil Ekstraksi dan
Citra kompres Q=0 Nilai NCC

Lena
256
i Milai NCC
I
WES Blue
Lena
512

reen

Blue
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Lena
256

Lena
512

Lena
256

n.e12287

[o01zs |
=

0.807525
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Lena

512

Nama Citra terwatermark Citra terwatermark di | Watermark Hasil Ekstraksi dan
Citra kompres Q=10 Nilai NCC

Lena ! .

256 Ekstraksi Fed Eks

. Red

Green QiR
Blue BRI

- Nilai NCC

Ekstraksi Green
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Lena
512

Lena
256

Lena
512

Ekstraksi Green

Green

Blue

0.990427

0.994591
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Lena
256

Lena
512

Ekstraksi Red
Ekstraksi Green

Ekstraksi Red

Ekstraksi Green

Ekstraksi Blue
Nlla| MCC

Red 0.9972M1

E|qu n 504406

Blue ikt
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3. Hasil ekstraksi watermark citra Baboon yang telah disisipkan

watermark dan di rotasi dengan rotasi kanan 90°, kiri 90°, dan 180°,

Nama Citra terwatermark Citra terwatermark di Watermark Hasil Ekstraksi dan
Citra rotasi kanan 90° Nilai NCC

Baboon
256

Baboon
512

Nl 0.753316

Green QETEER

=N (.745434
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Baboon
256

Baboon
512

Baboon
256
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Baboon

512
=P 0751502
Green DREEER
Nama Citra terwatermark Citra terwatermark di | Watermark Hasil Ekstraksi dan
Citra rotasi kiri 90° Nilai NCC
Baboon
256
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Baboon
512

Baboon
256

Baboon
512
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Baboon
256

Baboon
512
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Nama
Citra

Citra terwatermark

Citra terwatermark di
rotasi 180°

Baboon
256

Baboon
512

Baboon
256

Watermark Hasil Ekstraksi dan

Nilai NCC

RSE Nilai NCC

Ekstraksi Re
[E ok

S e S Blue IR
Ekstraksi Green

A-19




Baboon

512 . .EF::E:trak::;n

28 Nilai NCC

i Bt 0743318

o7
ez

0.742714

Baboon
256

= Green

Blue

Baboon ; < : ' Bt iy R
512 : Ekstraksi Blue

5 Nilai NCC
Red
Green

?E\% Fritiioa ol Blue
Ekstraksi Green
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4.

watermark dan di median filtering 3x3 dan 7x7 piksel.

Hasil ekstraksi watermark citra Barbara yang telah disisipkan

Nama
Citra

Citra terwatermark

Citra terwatermark di

median filter 3x3

Barbara
256

Barbara
512

Watermark Hasil Ekstraksi dan
Nilai NCC

(] . ;
WS Niai NCC
% " i
L BEFE Red ROEES
1 E . — -

Ekstraksi Green

%2 Nilai NCC

Fed N

= Green s

A-21




Barbara
256

Barbara
512

Barbara
256

#d Blue EEFENEED

een

0.778585

0.77709

-

Feped
Blue QREEREE

Ekstraksi Green
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Barbara

512
R Green
Blue
Nama | Citraterwatermark | Citra terwatermark di | Watermark Hasil Ekstraksi dan
Citra median filter 7x7 Nilai NCC
Barbara
256 oI
-
Barbara g
512 Ekstraksi Blue
Nilai NCC
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Barbara
256

Barbara
512

Barbara
256

(=1 07059714
Blue iy

Milai NCC
| Red
Green
Blue

=PYV 0.713132
Green Qs
' W 0709206

Ekstraksi Green

A-24




Barbara
512

5.

Hasil ekstraksi watermark citra Barbara yang telah disisipkan

watermark dan dilakukan proses cropping 25%.

Nama Citra terwatermark Citra terwatermark di
Citra croping
Barbara
256

Watermark Hasil Ekstraksi dan

Nilai NCC

Milai NCC

ks Red Plees
h i i '!i,. Green [REGne
et SN 0 704042

Ekstraksi Green
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Baboon

512

Baboon
H Milai MCC

556 . ) . LA Red [EEES
LS : | 5 Ny NEI: 0698192

SV 0 705353

Baboon

512 | i et AU 0750512
I ¥’ E Green QieiEslse]
L g Blue QLT

Ekstraksi Green
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Baboon

256

Baboon

512

'fRHd

EF HaF |EmH

Milai NCC

eI 0.702791
Blue Qi3
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6.

Hasil ekstraksi watermark citra Lena yang telah disisipkan watermark

dan dilakukan proses scaling 50%.

Nama Citra terwatermark Citra
Citra terwatermark di
scaling
Lena
256
Lena
512

Watermark Asli dan Watermark

Hasil Ekstraksi

Fed [kt

'J-!lGrHHn 0.833287
"{E Blue

Ekstraksi Green

1.886828

Green

Blue
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Lena

256

Lena

512

B Red

} Green

Blue

0.907915

0.905255

0.906506
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Ekstraksi Blue

rena = VY 4 il Nilai NCC
256
| RETE 0511455
Blue QRN
Lena
512

Green [QEHEKY

Blue QEEeElE]
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DATA MOS
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Mean Opinion Score (MOS) kualitas citra setelah disisipkan watermark

Citra yang Telah Citra yang Telah Citra yang Telah
Nama Citra Asli Disisipkan Disisipkan Disisipkan

Citra Watermark dengan | Watermark dengan | Watermark dengan
a=7 0=10

Lena
256

Baboon
256

Barbara
256

Lena
512

Baboon
512

Barbara
512

Kriteria penilaian kualitatif yang digunakan adalah :

1. Exellent yang direpresentasikan dengan angka 5, citra terwatermark mempunyai kualitas yang
sangat baik yaitu sama persis dengan citra asli (host image).

2. Good yang direpresentasikan dengan angka 4, citra terwatermark mempunyai kualitas baik yaitu
sama dengan citra asli (host image).

3. Fair yang direpresentasikan dengan angka 3, citra terwatermark mempunyai kualitas cukup baik
yaitu agak berbeda dengan citra asli (host image).

4. Poor yang direpresentasikan dengan angka 2, citra terwatermark mempunyai kualitas buruk yaitu
berbeda dengan citra asli (host image).

5. Unsatisfactory yang direpresentasikan dengan angka 1, citra terwatermark mempunyai kualitas

sangat buruk yaitu sangat berbeda dengan citra asli (host image).
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————r——— —

Nama: Gomia \ M
04%210§

Tanda tangan : %&i @w\(

citra a=5

a=7

a=10

Lena 256

Lena 512

Baboon 256

Baboon 512

Barbara 256

\3:.-..&.._.5;-\:.&_._5‘___&_

Barbara 512

,.dI
P/
7
4
3
3

B, N A Y

Nama : Toyr Huv;o i

0422023 .

citra } a=5

Lena 256

Lena 512

Baboon 256

Barbara 256

Barbara 512

4
G
4
Baboon 512 3
4
&

Nama : l\\J&l" : g

081044

citra

=]

=5

Lena 256

Lena 512

Baboon 256

Baboon 512

Barbara 256

3},‘.‘:‘““‘);&.‘

Barbara 512
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Nama: BoB [IcaARDO SIMAMLN 'J“f.ﬂnda tangan : %

cesiv9
citra a=5 a=7 a=10
Lena 256 =] 2 4
Lena 512 4 2 4
Baboon 256 3 Y 9
Baboon 512 Y y Y
Barbara 256 ) y g y
Barbara 512 ! Y y Yy
Nama: Dgpsp \ Tanda tangan :
Ob21 o6 dL
el ) AT P M W
Lena 250 3 @ 5
Lena 512 4 3 4
Baboon 256 s ff_ - | il (_1 Il 7
Baboon 512 5 3 .‘}
Barbara 256 e Ll q
Barbara 512 q Y LI

Nama: Ad; Chet T.T. Tanda tangan : i
0422024 i

citra a=5 a=7 a=10
Lena 256 ‘f 5 2
Lena 512 4 Yy 4
Baboon 256 2 4 4
Baboon 512 L | 2 4
Barbara 256 4 4 g
Barbara 512 2 3 q.
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Nama: QANIG

Q.S

C22% 1%

Tanda tangan : E gg

citra

a=5§

=7

Lena 256

Lena 512

Baboon 256

Baboon 512

Barbara 256

Barbara 512

>

%

A4
=
>
>

4
4
3
4
&
3

Nama= Ot As

0822j02

Tanda tangan :

citra |

Lena 256 |

Lena 512

Baboon 256

Baboon 512

Barbara 256

Barbara 512

S S R

Nama: Wcky ‘k‘.tn\w

0Y¥1o?

citra

a=5

a=7

Lena 256

Lena 512

Baboon 256

Baboon 512

Barbara 256

Barbara 512

Bw W e

q
4
| )
3
3
%




Nama : LA,
042105

g?«:f taba

Tanda tangan : /&,{j :

citra

a=5

a=17 a=10

Lena 256

Lena 512

Baboon 256

Baboon 512

Barbara 256

Barbara 512

AN I NN

T 5 ) R N N

Nama :

AR e

-5

062108 &

Tanda tangan : 2
[

T

Lena Lo0

=]
"
wm

l a=7

Lena 512

Baboon 256

Baboon 512

Barbara 256

Barbara 512

__tb-b\\dw—mm|

r\\_,:;.ﬁ'b‘w\_b

Nama : Rﬂmg.p Prrpm
1128674

Tanda tangan : i %

citra

=]
"
~1

Lena 256

Lena 512

Baboon 256

Baboon 512

Barbara 256

Barbara 512

W 'ln .I_\mﬁb
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Nama: PORAWANTD H Tanda tangan : —7
Ob221919 f)

citra a=5 a=7 [ a=[10

Lena 256

Lena 512

Baboon 256

Baboon 512

Barbara 256

Barbara 512

o b [N Ao LD

| I

Nama ’R avasee Nabalean Tanda tangan : / J/%
0f 22066

citra ‘ a=§ 1 a=7 | a=10

Lgiid £ 30

Lena 512

Baboon 256

“Banoon 512

Barbara 256

S S R e R )

Barbara 512

Nama: Wen B Tanda tangan : CZ/’\

citra a=5 a=17 a=10

Lena 256

Lena 512

Baboon 512

Barbara 256

3 4

4 5

Baboon 256 3 4
| } )

4 J

4 4

Barbara 512
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£

Nama : TATA TARGAN Tanda tangan : _@m

citra a=5 a=7 a=10
o Lepa 256 4 5 4
Lena 512 3 Li £|
Baboon 256 L' 4 4
Baboon 512 Ll 5 5
Barbara 256 zl 4 q
Barbara 512 j1 4 4
\ A
[ Nama : f ). W P ‘D‘Q« Tanda tangan : W
0aL17F
s D (.- PR el -
| ‘oo ' A ' A A
1 Lena 512 3 4 B 3 g
Baboon 256 4 3 | 4
Baboon 512 a 5 | 4
Barbara 256 3 4 4
Barbara 512 3 3 4

Nama : Q‘M"j W Tanda tangan : M

citra a=5 a=7 a=10
Lena 256 3 4 4
Lena 512 4 4 4
Baboon 256 4 7 3
Baboon 512 3 4 11
Barbara 256 4 4 ?
Barbara 512 4 4 4
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Nama : N&.mthm _A.H Tanda tangan : E

0822068
citra a=5 a=7 a=10

Lena 256 & 4 4

Lena 512 4 4 ¢
Baboon 256 ] 4 4
Baboon 512 3 4 4
Barbara 256 4 4 ‘ 4
Barbara 512 4 4 l 4 |

Nama : g’n.w Ma”??“““‘" i Tanda tangan :
062202 g g 2

_citra | a=5 | a=7 B [ . a=1.0_m__}

LEG 400 4

Lens 512

Baboon 256 |

Barbara 256

7
4
Baboon 512 | 3
3
3

Barbara 512

i Tanda t :
Nama Ahmdﬂ] Tau_f.'& anda tangan O&g;

0322142

citra a=§ a=7 a=10

Lena 256

Lena 512

Baboon 256

Baboon 512

Barbara 256

Barbara 512

IR B O L B
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LISTING PROGRAM
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Program Utama Proses Watermarking

function varargout = GUlku(varargin)

gui_Singleton = 1;

gui_State = struct("gui_Name®, mFilename,
"gui_Singleton®, gui_Singleton,
"gui_OpeningFcn®, @GUIku_OpeningFcn,
"gui_OutputFcn®, @GUlku_OutputFcn,
"gui_LayoutFcn®, [] ,
"gui_Callback", [D:

if nargin && ischar(varargin{l})
gui_State_gui_Callback = str2func(varargin{l});

end

if nargout

[varargout{l:nargout}] = gui_mainfcn(gui_State, varargin{:});
else

gui_mainfcn(gui_State, varargin{:});
end

function GUIku OpeningFcn(hObject, eventdata, handles, varargin)
handles.output = hObject;
guidata(hObject, handles);

function varargout = GUIku_OutputFcn(hObject, eventdata, handles)
varargout{l} = handles.output;

function editl_Callback(hObject, eventdata, handles)

function editl_CreateFcn(hObject, eventdata, handles)

ifT ispc && isequal(get(hObject, "BackgroundColor™),

get(0, "defaultUicontrolBackgroundColor™))
set(hObject, "BackgroundColor”®, "white");

end

function pushbuttonl_Callback(hObject, eventdata, handles)

global iml;
global Sglob;

clc

%Start Program Penyisipan

[FileName,PathName,Filterindex] = uigetfile("_.bmp~®, Pilih
Gambar*®);

pathimg = [PathName FileName];

citra = imread(pathimg);

axes(handles.axesl);

%Menampi lakan Gambar ke Axes 1

imshow(citra);

T = double(citra);

[FileName2,PathName2,FilteriIndex] = uigetfile(" .bmp~", “Pilih
Watermark™);
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pathimg2 = [PathName2 FileName2];

%Pengambilan image watermark
img = imread(pathimg2);
[a b c] = size(img);

ifc>1

img W = rgb2gray(img);
else

img W = img;
end

level = graythresh(img_W);
W = im2bw(img_W, level);
axes(handles.axes?);
imshow(W) ;

[filename pathname] = uiputfile(**.bmp~,*Simpan file citra
watermark black and white");
imvrite(W, [pathname filename]);

%Pemecahan Gambar berdasarkan RGB

Rk = T(:,:,1);
Gk = T(:,:,2);
Bk = T(:,:,3);

alfa = str2double(get(handles.edit4,"String));

H(:,:,1)=ceil(penyisipan_per_channel (Rk,W,alfa));
H(:,:,2)=ceil(penyisipan_per_channel (Gk,W,alfa));
H(:, :,3)=ceil(penyisipan_per_channel (Bk,W,alfa));

%Hasil citra terwatermark di tampilkan
axes(handles.axes3);

iml = H;

imshow(uint8(H));

[filename pathname] = uiputfile("*._.bmp~,“Simpan file citra
terwatermark®™);

imvrite(uint8(iml), [pathname filename]);

%Hitung PSNR
citra _host = T;

inR = double(citra_host(:,:,1));
inG = double(citra_host(:,:,2));
inB = double(citra_host(:,:,3));
iw = iml;

rw = double(iw(:,:,1));

gw = double(iw(:,:,2));

bw = double(iw(:,:,3));

[lebar tinggi lapis] = size(citra_host);
nilai_MSE = 0;
for k=1:tinggi
for h=1:lebar
nilai_MSE = nilai_MSE + ( (inR¢k,h)-rw(k,h)).~2 +

(inG(k,h)-gw(k,h)).~2 + (inB(k,h)-bw(k,h)).~2 ) ./ (3.* tinggi

lebar);
end
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end

nilai_PSNR = 10.*(1og10((255.M2)/nilai_MSE));
set(handles.edit3, "String”,nilai_PSNR);

function edit2_Callback(hObject, eventdata, handles)
function edit2_CreateFcn(hObject, eventdata, handles)

it ispc && isequal(get(hObject, "BackgroundColor®),

get (0, "defaultUicontrolBackgroundColor®))
set(hObject, "BackgroundColor®, "white");

end

function pushbutton2_Callback(hObject, eventdata, handles)
Sglob = get S host(handles);

% proses ekstraksi
[filename pathname] = uigetfile("*.*","Pilih citra terwatermark®);
imgku = imread([pathname filename]);
axes(handles.axesb);

imshow(imgku) ;

[FileName2,PathName2,FilterIndex] = uigetfile(" .bmp~,“Pilih
Watermark™);
pathimg2 = [PathName2 FileName2];

%Membaca gambar watermark
img = imread(pathimg2);
it islogical(img)

W = img;
else
[a b c] = size(img);
ifc>1
img_ W = rgb2gray(img);
else
img W = img;
end

level = graythresh(img_W);
W = im2bw(img_W, level);
end
axes(handles.axes6);
imshow(W) ;

%Pemecahan Citra terwatermark ke RGB
alfa = str2double(get(handles.edit4,"String”));
M_star = double(imgku);

M_star(:,:,1);
M _star(:,:,2);
M_star(:,:,3);

R
G
B

W_star_bw = ekstraksi_per_channel(R, W, alfa, Sglob{1});
axes(handles.axes7);

imshow(W) ;

ncc =fungsi_NCC(W_star_bw,W);

set(handles.edit5, "String”,ncc);
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[filename pathname] = uiputfile("*_.bmp~","Simpan file citra
watermark hasil ekstraksi channel Red™);
imvrite(W, [pathname Filename]);

W_star_bw = ekstraksi_per_channel (G, W, alfa, Sglob{2});
axes(handles.axes8);

imshow(W) ;

ncc = fungsi_NCC(W_star_bw,W);

set(handles.edit6, "String”,ncc);

[filename pathname] = uiputfile("*_bmp~",“Simpan file citra
watermark hasil ekstraksi channel Green®);

imvrite(W, [pathname filename]);

W_star_bw = ekstraksi_per_channel(B, W, alfa, Sglob{3});
axes(handles.axes9);

imshow(W) ;

ncc = fungsi_NCC(W_star_bw, W);
set(handles.edit7,"String”,ncc);

[filename pathname] = uiputfile("*.bmp*", "Simpan Ffile citra
watermark hasil ekstraksi channel Blue®);

imvrite(W, [pathname filename]);

function edit3_Callback(hObject, eventdata, handles)

function edit3_CreateFcn(hObject, eventdata, handles)

it ispc && isequal(get(hObject, "BackgroundColor®),

get(0, "defaultUicontrolBackgroundColor®))
set(hObject, "BackgroundColor®, "white");

end

function edit4_Callback(hObject, eventdata, handles)

function edit4_CreateFcn(hObject, eventdata, handles)

if ispc && isequal(get(hObject, "BackgroundColor®),

get(0, "defaultUicontrolBackgroundColor™))
set(hObject, "BackgroundColor”®, "white");

end

function edit5_Callback(hObject, eventdata, handles)

function editb5_CreateFcn(hObject, eventdata, handles)

if ispc && isequal(get(hObject, "BackgroundColor®),

get(0, "defaultUicontrolBackgroundColor*))
set(hObject, "BackgroundColor®, "white");

end

function edit6_Callback(hObject, eventdata, handles)

function edit6_CreateFcn(hObject, eventdata, handles)

it ispc && isequal(get(hObject, "BackgroundColor®),

get (0, "defaultUicontrolBackgroundColor®))
set(hObject, "BackgroundColor®, "white");

end
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function edit7_Callback(hObject, eventdata, handles)

function edit7_CreateFcn(hObject, eventdata, handles)

if ispc && isequal(get(hObject, "BackgroundColor®),

get(0, "defaultUicontrolBackgroundColor™))
set(hObject, "BackgroundCollor*®, "white");

end
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