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CITRA HASIL PERCOBAAN 
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1. Citra Hasil Watermarking  

Nama 

Citra 

Citra Asli 

α = 5 

Citra yang Telah 

Disisipkan Watermark 

Watermark Hasil Ekstraksi dan 

Nilai NCC 

 

 

 

Lena 

256 

 

 

 

 

 

 

 

 

 

 

 

 

 

Baboon 

256 

 

 

 

 

 

 

 

 

 

 

 

 

 

Barbara 

256 

 

 

 

 

 

 

 

 

 

 



A-3 
 

 

 

 

Lena 

512 

 

 

 

 

 

 

 

 

 
 

 

 

 

Baboon 

512 

 

 

 

 

 

 

 

 

 

 

 

 

 

Barbara 

512 
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Nama 

Citra 

Citra Asli 

α = 7 

Citra yang Telah 

Disisipkan Watermark 

Watermark Hasil Ekstraksi dan 

Nilai NCC 

 

 

 

Lena 

256 

 

 

 

 

 

 

 

 

 

 

 

 

 

Baboon 

256 

 

 

 

 

 

 

 

 

 

 



A-5 
 

 

 

 

Barbara 

256 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lena 

512 

 

 

 

 

 

 

 

 

 

 

 

 

 

Baboon 

512 
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Barbara 

512 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Nama 

Citra 

Citra Asli 

α = 10 

Citra yang Telah 

Disisipkan Watermark 

Watermark Hasil Ekstraksi dan 

Nilai NCC 

 

 

 

Lena 

256 
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Baboon 

256 

 

 

 

 

 

 

 

 

 

 

 

 

 

Barbara 

256 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lena 

512 

 

 

 

 

 

 

 

 

 

 



A-8 
 

 

 

 

Baboon 

512 

 

 

 

 

 

 

 

 

 

 

 

 

 

Barbara 

512 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



A-9 
 

2. Hasil ekstraksi watermark citra Lena yang telah disisipkan watermark 

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

Nama 

Citra 

Citra terwatermark Citra terwatermark di 

kompres Q=0 

Watermark Hasil Ekstraksi dan 

Nilai NCC 

 

 

 

Lena 

256 

 

 

 

 

 

 
 

α = 5 

 

 

 

 

 

 

 

 

Lena 

512 

 

 

 

 

 
 

α = 5 

 

 

 

 

 



A-10 
 

 

 

 

Lena 

256 

 

 

 

 

 
 

α = 7 

 

 

 

 

 

 

 

 

Lena 

512 

 

 

 

 

 
 

α = 7 

 

 

 

 

 

 

 

 

Lena 

256 

 

 

 

 

 
 

α = 10 
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Lena 

512 

 

 

 

 

 
 

α = 10 

 

 

 

 

 

 

 

 

Nama 

Citra 

Citra terwatermark Citra terwatermark di 

kompres Q=10 

Watermark Hasil Ekstraksi dan 

Nilai NCC 

 

 

 

Lena 

256 

 

 

 

 

 

 
 

α = 5 
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Lena 

512 

 

 

 

 

 
 

α = 5 

 

 

 

 

 

 

 

 

Lena 

256 

 

 

 

 

 
 

α = 7 

 

 

 

 

 

 

 

 

Lena 

512 

 

 

 

 

 
 

α = 7 

 

 

 

 

 



A-13 
 

 

 

 

Lena 

256 

 

 

 

 

 
 

α = 10 

 

 

 

 

 

 

 

 

Lena 

512 

 

 

 

 

 
 

α = 10 
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3. Hasil ekstraksi watermark citra Baboon yang telah disisipkan 

watermark dan di rotasi dengan rotasi kanan 90º, kiri 90º, dan 180º. 

Nama 

Citra 

Citra terwatermark Citra terwatermark di 

rotasi kanan 90º 

Watermark Hasil Ekstraksi dan 

Nilai NCC 

 

 

 

Baboon 

256 

 

 

 

 

 

 
 

α = 5 

 

 

 

 

 

 

 

 

Baboon 

512 

 

 

 

 

 
 

α = 5 

 

 

 

 
 



A-15 
 

 

 

 

Baboon 

256 

 

 

 

 

 
 

α = 7 

 

 

 

 

 

 

 

 

Baboon 

512 

 

 

 

 

 
 

α = 7 

 

 

 

 
 

 

 

 

Baboon 

256 

 

 

 

 

 
 

α = 10 
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Baboon 

512 

 

 

 

 

 
 

α = 10 

 

 

 

 

 

 

 

 

Nama 

Citra 

Citra terwatermark Citra terwatermark di 

rotasi kiri 90º 

Watermark Hasil Ekstraksi dan 

Nilai NCC 

 

 

 

Baboon 

256 

 

 

 

 

 

 
 

α = 5 
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Baboon 

512 

 

 

 

 

 
 

α = 5 

 

 

 

 

 

 

 

 

Baboon 

256 

 

 

 

 

 
 

α = 7 

 

 

 

 

 

 

 

 

Baboon 

512 

 

 

 

 

 
 

α = 7 

 

 

 

 

 



A-18 
 

 

 

 

Baboon 

256 

 

 

 

 

 
 

α = 10 

 

 

 

 

 

 

 

 

Baboon 

512 

 

 

 

 

 
 

α = 10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



A-19 
 

Nama 

Citra 

Citra terwatermark Citra terwatermark di 

rotasi 180º 

Watermark Hasil Ekstraksi dan 

Nilai NCC 

 

 

 

Baboon 

256 

 

 

 

 

 

 
 

α = 5 

 

 

 

 

 

 

 

 

Baboon 

512 

 

 

 

 

 
 

α = 5 

 

 

 

 

 

 

 

 

Baboon 

256 

 

 

 

 

 
 

α = 7 

 

 

 

 

 



A-20 
 

 

 

 

Baboon 

512 

 

 

 

 

 
 

α = 7 

 

 

 

 

 

 

 

 

Baboon 

256 

 

 

 

 

 
 

α = 10 

 

 

 

 

 

 

 

 

Baboon 

512 

 

 

 

 

 
 

α = 10 

 

 

 

 

 

 

 

 



A-21 
 

4. Hasil ekstraksi watermark citra Barbara yang telah disisipkan 

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

Nama 

Citra 

Citra terwatermark Citra terwatermark di 

median filter 3x3  

Watermark Hasil Ekstraksi dan 

Nilai NCC 

 

 

 

Barbara 

256 

 

 

 

 

 

 
 

α = 5 

 

 

 

 

 

 

 

 

Barbara 

512 

 

 

 

 

 
 

α = 5 
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Barbara 

256 

 

 

 

 

 
 

α = 7 

 

 

 

 

 

 

 

 

Barbara 

512 

 

 

 

 

 
 

α = 7 

 

 

 

 
 

 

 

 

Barbara 

256 

 

 

 

 

 
 

α = 10 
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Barbara 

512 

 

 

 

 

 
 

α = 10 

 

 

 

 
 

 

Nama 

Citra 

Citra terwatermark Citra terwatermark di 

median filter 7x7 

Watermark Hasil Ekstraksi dan 

Nilai NCC 

 

 

 

Barbara 

256 

 

 

 

 

 

 
 

α = 5 

 

 

 

 

 

 

 

 

Barbara 

512 

 

 

 

 

 
 

α = 5 

 

 

 

 

 



A-24 
 

 

 

 

Barbara 

256 

 

 

 

 

 
 

α = 7 

 

 

 

 

 

 

 

 

Barbara 

512 

 

 

 

 

 
 

α = 7 

 

 

 

 

 

 

 

 

Barbara 

256 

 

 

 

 

 
 

α = 10 
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Barbara 

512 

 

 

 

 

 
 

α = 10 

 

 

 

 

 

 

5. Hasil ekstraksi watermark citra Barbara yang telah disisipkan 

watermark dan dilakukan proses cropping 25%. 

Nama 

Citra 

Citra terwatermark Citra terwatermark di 

croping 

Watermark Hasil Ekstraksi dan 

Nilai NCC 

 

 

 

Barbara 

256 

 

 

 

 

 

 

 

α = 5 
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Baboon 

512 

 

 

 

 

α = 5 

 

 

 

 

 

 

 

Baboon 

256 

 

 

 

 

 

 

α = 7 

 

 

 

 

 

 

 

 

Baboon 

512 

 

 

 

 

α = 7 

 

 

 



A-27 
 

 

 

 

Baboon 

256 

 

 

 

 

 

 

α = 10 

 

 

 

 

 

 

 

 

Baboon 

512 

 

 

 

 

 

 

α = 10 
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6. Hasil ekstraksi watermark citra Lena yang telah disisipkan watermark 

dan dilakukan proses scaling 50%. 

Nama 

Citra 

Citra terwatermark Citra 

terwatermark di 

scaling 

Watermark Asli dan Watermark 

Hasil Ekstraksi 

 

 

 

Lena 

256 

 

 

 

 

 

 

 

α = 5 

 

 

 

 

 

 

 

 

Lena 

512 

 

 

 

 

 

 

α =  

 

 

 

 

 



A-29 
 

 

 

 

Lena 

256 

 

 

 

 

 

 

α = 7 

 

 

 

 

 

 

 

 

Lena 

512 

 

 

 

 

 

 

α = 7 

 

 

 

 

 



A-30 
 

 

 

 

Lena 

256 

 

 

 

 

 

 

α = 10 

 

 

 

 

 

 

 

 

Lena 

512 

 

 

 

 

 

 

α = 10 
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DATA MOS 
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Mean Opinion Score (MOS) kualitas citra setelah disisipkan watermark 

 

Nama 

Citra 

 

Citra Asli 

Citra yang Telah 

Disisipkan 

Watermark dengan 

α=5 

Citra yang Telah 

Disisipkan 

Watermark dengan 

α=7 

Citra yang Telah 

Disisipkan 

Watermark dengan 

α=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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B-5 
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LISTING PROGRAM 
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Program Utama Proses Watermarking 

 
function varargout = GUIku(varargin) 
 
gui_Singleton = 1; 
gui_State = struct('gui_Name',       mfilename, ... 
    'gui_Singleton',  gui_Singleton, ... 
    'gui_OpeningFcn', @GUIku_OpeningFcn, ... 
    'gui_OutputFcn',  @GUIku_OutputFcn, ... 
    'gui_LayoutFcn',  [] , ... 
    'gui_Callback',   []); 
if nargin && ischar(varargin{1}) 
    gui_State.gui_Callback = str2func(varargin{1}); 
end 
  
if nargout 
    [varargout{1: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{1} = handles.output; 
  
function edit1_Callback(hObject, eventdata, handles) 
  
function edit1_CreateFcn(hObject, eventdata, handles) 
if ispc && isequal(get(hObject,'BackgroundColor'), 
get(0,'defaultUicontrolBackgroundColor')) 
    set(hObject,'BackgroundColor','white'); 
end 
  
function pushbutton1_Callback(hObject, eventdata, handles) 
 
global im1; 
global Sglob; 
  
clc 
  
%Start Program Penyisipan 
[FileName,PathName,FilterIndex] = uigetfile('.bmp','Pilih 
Gambar'); 
pathimg = [PathName FileName]; 
citra = imread(pathimg); 
axes(handles.axes1); 
%Menampilakan Gambar ke Axes 1 
imshow(citra); 
T = double(citra); 
  
[FileName2,PathName2,FilterIndex] = uigetfile('.bmp','Pilih 
Watermark'); 
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pathimg2 = [PathName2 FileName2]; 
  
%Pengambilan image watermark 
img = imread(pathimg2); 
[a b c] = size(img); 
if c > 1 
    img_W = rgb2gray(img); 
else 
    img_W = img; 
end     
level = graythresh(img_W); 
W = im2bw(img_W,level); 
axes(handles.axes2); 
imshow(W); 
  
[filename pathname] = uiputfile('*.bmp','Simpan file citra 
watermark black and white'); 
imwrite(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); 
im1 = H; 
imshow(uint8(H)); 
[filename pathname] = uiputfile('*.bmp','Simpan file citra 
terwatermark'); 
imwrite(uint8(im1),[pathname filename]); 
  
%Hitung PSNR 
citra_host = T; 
inR = double(citra_host(:,:,1)); 
inG = double(citra_host(:,:,2)); 
inB = double(citra_host(:,:,3)); 
  
iw = im1; 
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.*(log10((255.^2)/nilai_MSE)); 
set(handles.edit3,'String',nilai_PSNR); 
 
function edit2_Callback(hObject, eventdata, handles) 
function edit2_CreateFcn(hObject, eventdata, handles) 
 
if 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.axes5); 
imshow(imgku); 
  
[FileName2,PathName2,FilterIndex] = uigetfile('.bmp','Pilih 
Watermark'); 
pathimg2 = [PathName2 FileName2]; 
  
%Membaca gambar watermark 
img = imread(pathimg2); 
if islogical(img) 
    W = img; 
     
else     
    [a b c] = size(img); 
    if c > 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); 
  
R = M_star(:,:,1); 
G = M_star(:,:,2); 
B = M_star(:,:,3); 
  
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'); 
imwrite(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'); 
imwrite(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 file citra 
watermark hasil ekstraksi channel Blue'); 
imwrite(W,[pathname filename]); 
  
  
function edit3_Callback(hObject, eventdata, handles) 
function edit3_CreateFcn(hObject, eventdata, handles) 
if 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 edit5_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) 
if 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,'BackgroundColor','white'); 
end 
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