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LAMPIRAN 

Lampiran 1 

Kode pemrograman penyisipan watermark 

%pemisahan ROI dan RONI 
I=imread('medical_image.jpg'); 
I=rgb2gray(I); 

  
imshow(I); 
BW=roipoly; 
BW=uint8(BW); 

  

  
[r c]=size(BW); 
for i=1:r 
    for j=1:c 
        if(BW(i,j)==0) 
            BW(i,j)=1; 
        else 
            BW(i,j)=255; 
        end 
    end 
end 

  

  
subplot(1,3,1); 
imshow(I); 
title('Original Image'); 
subplot(1,3,2); 
RONI=I./BW; 
imshow(RONI); 
title('RONI'); 
subplot(1,3,3); 
ROI=I-RONI; 
imshow(ROI); 
title('ROI'); 
subplot(1,3,1); 
imshow(I); 
title('Original Image'); 
subplot(1,3,2); 
RONI=I./BW; 
imshow(RONI); 
title('RONI'); 
subplot(1,3,3); 
ROI=I-RONI; 
imshow(ROI); 
title('ROI'); 
imwrite(ROI, 'ROI.jpg'); 
imwrite(RONI, 'RONI.jpg'); 

  
I=im2double(I); 

  
%kompresi 
%watermark = rle_compression(ROI); 
watermark = (ROI); 
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imwrite(watermark, 'watermark.jpg'); 
disp('watermark berhasil dibuat'); 

 
%penyisipan 
watermarkedRONI = svd_embedding(RONI, watermark); 
imwrite(watermarkedRONI, 'RONI berwatermark.jpg'); 

  
ROI = im2double(ROI); 
watermarkedImage= watermarkedRONI+ ROI; 
imshow(watermarkedImage); 
title('citra berwatermark'); 
imwrite(watermarkedImage, 'citra berwatermark.jpg'); 

  
disp('penyisipan berhasil'); 

  

  
psnrValue = psnr(RONI,watermarkedRONI); 

  
disp(['PSNR Value: ', num2str(psnrValue)]); 

  
%fungsi kompresi 
function compressed = rle_compression(ROI) 

     
    roi_1d = ROI(:); 

     
    count = 1; 
    prev_value = roi_1d(1); 
    compressed = zeros(1, numel(roi_1d)); 

  

    
    for i = 2:numel(roi_1d) 
        if roi_1d(i) == prev_value 
            count = count + 1; 
        else 
            compressed(i-1) = count; 
            count = 1; 
            prev_value = roi_1d(i); 
        end 
    end 

  

    % Add the last run to the compressed data 
    compressed(end) = count; 
    compressed = [roi_1d(1), compressed(compressed > 0)]; 
end 

  

  
% fungsi untuk penyisipan watermarking dengan metode SVD  
function watermarkedRONI = svd_embedding(RONI, watermark) 

     
RONI= im2double(RONI); 
%RONI=imresize(RONI,[256 256]); 
 [U, S, V] = svd(RONI); 

      
      watermark=imresize(watermark,[256 256]); 
     watermarkedS = S; 
     alfa= input('The alfa Value = '); 
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   [x y]=size(watermark); 
   watermark = im2double(watermark); 
      for i=1:x 
       for j=1:y 
          watermarkedS(i,j) = watermarkedS(i,j) + alfa * 

watermark(i,j); 
       end  
   end 

      
    [Uw, Sw, Vw]= svd(watermarkedS); 

     
    watermarkedRONI = U * Sw * V'; 
end 

 

 

Lampiran 2 

Kode pemrograman verifikasi (ekstraksi dan pembandingan) watermark 

% Ekstraksi watermark dan pembandingan 
%Ekstraksi 
watermarkedImage = imread('citra_berwatermark.jpg'); 
watermarkedImage = im2double(watermarkedImage);  

  
I_ROI = watermarkedImage(roi_start_y:roi_start_y+roi_height-1, 

roi_start_x:roi_start_x+roi_width-1); 
I_RONI = watermarkedImage(roni_start_y:roni_start_y+roni_height-1, 

roni_start_x:roni_start_x+roni_width-1); 

  
extractedWatermark = svd_extraction(I_RONI); 

  

extractedROI = rle_decompression(extractedWatermark); 

  
%Fungsi untuk dekompresi 
function decompressed = rle_decompression(compressed) 

     
    decompressed = []; 
    

 i = 1; 
    while i <= numel(compressed) 
        value = compressed(i); 
        count = round(compressed(i + 1));  
        decompressed = [decompressed, ones(1, count) * value]; 
        i = i + 2; 
    end 

 

    if mod(numel(decompressed), 2) == 1 
        decompressed = decompressed(1:end-1); 
    end 

     
    % Convert the decompressed data back to the original shape 
    decompressed = reshape(decompressed, [], 

numel(decompressed)/2); 
end 
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% Pembandingan 
extractedROI_resized = imresize(extractedROI, [roi_height, 

roi_width]); 

 

 

 

Lampiran 3 

Kode pemrograman pengukuran kualitas 

%Pengukuran kualitas 
% Calculate the similarity metric (e.g., Normalized Correlation) 

between ROI and I'ROI 
similarity = calculate_similarity(ROI, extractedROI_resized); 
% Step 6: Sensor restoration 
% If the images are not the same (damage detected), use pixels 

from IROI to restore I'ROI 
if similarity < 0.95 
    % Perform sensor restoration using pixels from IROI 
    I_RONI = I_ROI; 
    watermarkedImage(roni_start_y:roni_start_y+roni_height-1, 

roni_start_x:roni_start_x+roni_width-1) = I_RONI; 
end 

  
% Menghitung PSNR dan NC 
% PSNR 
psnrValue = psnr(originalImage, watermarkedImage); 

  
% NC 
ncValue = calculate_similarity(ROI, I_ROI); 

  

  
disp(['PSNR Value: ', num2str(psnrValue)]); 
disp(['Normalized Correlation (NC) Value: ', num2str(ncValue)]); 

  
% Fungsi pengukuran kualitas 
function similarity = calculate_similarity(ROI1, ROI2) 
    % Implement image similarity calculation here 
    % Calculate the Normalized Correlation between ROI1 and ROI2 
    mean1 = mean(ROI1(:)); 
    mean2 = mean(ROI2(:)); 
    numerator = sum((ROI1(:) - mean1) .* (ROI2(:) - mean2)); 
    denominator = sqrt(sum((ROI1(:) - mean1).^2) * sum((ROI2(:) - 

mean2).^2)); 
    similarity = numerator / denominator; 
end 

 

 


