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Lampiran I Program prosedur penyisipan 

citra=uigetfile('*.*','pilih gambar');  
O=imread(num2str(citra)); 
figure,imshow(uint8(O)); 
info=imfinfo(citra); 
nama=info.Filename; 
O=double(O); 
R=O(:,:,1);G=O(:,:,2);B=O(:,:,3); 
R1=subsampling1(R);G1=subsampling1(G);B1=subsampling1(B); 
R2=subsampling2(R);G2=subsampling2(G);B2=subsampling2(B); 
R3=subsampling3(R);G3=subsampling3(G);B3=subsampling3(B); 
R4=subsampling4(R);G4=subsampling4(G);B4=subsampling4(B); 

  
[LL1R,LH1R,HL1R,HH1R]=dwt2(R1,'db1'); 
[LL2R,LH2R,HL2R,HH2R]=dwt2(R2,'db1'); 
[LL3R,LH3R,HL3R,HH3R]=dwt2(R3,'db1'); 
[LL4R,LH4R,HL4R,HH4R]=dwt2(R4,'db1'); 
[LL1G,LH1G,HL1G,HH1G]=dwt2(G1,'db1'); 
[LL2G,LH2G,HL2G,HH2G]=dwt2(G2,'db1'); 
[LL3G,LH3G,HL3G,HH3G]=dwt2(G3,'db1'); 
[LL4G,LH4G,HL4G,HH4G]=dwt2(G4,'db1'); 
[LL1B,LH1B,HL1B,HH1B]=dwt2(B1,'db1'); 
[LL2B,LH2B,HL2B,HH2B]=dwt2(B2,'db1'); 
[LL3B,LH3B,HL3B,HH3B]=dwt2(B3,'db1'); 
[LL4B,LH4B,HL4B,HH4B]=dwt2(B4,'db1'); 

  
scan={'Kunci Rahasia1(ak)','Kunci Rahasia2(bk)','Kekuatan 

Watermark(wu)','Kekuatan Bagian Penting dari Gambar(wv)'}; 
judul='Masukkan Faktor(wu,wv) dan Kunci(ak,bk)'; 
pjgInput=1; 
inputan={'','','',''}; 
options.Resize='on'; 
options.WindowStyle='normal'; 
options.Interpreter='tex'; 
jawaban=inputdlg(scan,judul,pjgInput,inputan,options); 
ak=str2num(jawaban{1}); 
bk=str2num(jawaban{2}); 
wu=str2num(jawaban{3}); 
wv=str2num(jawaban{4}); 
[xr,yr]=kunci(ak,bk,LL1R,LL2R,LL3R,LL4R); 
[xg,yg]=kunci(ak,bk,LL1G,LL2G,LL3G,LL4G); 
[xb,yb]=kunci(ak,bk,LL1B,LL2B,LL3B,LL4B); 
[LL1R_w,LL2R_w,LL3R_w,LL4R_w,qkr,dkr,wkr]=sisip( 

xr,yr,wu,wv,LL1R,LL2R,LL3R,LL4R ); 
[LL1G_w,LL2G_w,LL3G_w,LL4G_w,qkg,dkg,wkg]=sisip( 

xg,yg,wu,wv,LL1G,LL2G,LL3G,LL4G ); 
[LL1B_w,LL2B_w,LL3B_w,LL4B_w,qkb,dkb,wkb]=sisip( 

xb,yb,wu,wv,LL1B,LL2B,LL3B,LL4B ); 

  
O1R_w=idwt2(LL1R_w,LH1R,HL1R,HH1R,'db1'); 
O2R_w=idwt2(LL2R_w,LH2R,HL2R,HH2R,'db1'); 
O3R_w=idwt2(LL3R_w,LH3R,HL3R,HH3R,'db1'); 
O4R_w=idwt2(LL4R_w,LH4R,HL4R,HH4R,'db1'); 
O1G_w=idwt2(LL1G_w,LH1G,HL1G,HH1G,'db1'); 
O2G_w=idwt2(LL2G_w,LH2G,HL2G,HH2G,'db1'); 
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O3G_w=idwt2(LL3G_w,LH3G,HL3G,HH3G,'db1'); 
O4G_w=idwt2(LL4G_w,LH4G,HL4G,HH4G,'db1'); 
O1B_w=idwt2(LL1B_w,LH1B,HL1B,HH1B,'db1'); 
O2B_w=idwt2(LL2B_w,LH2B,HL2B,HH2B,'db1'); 
O3B_w=idwt2(LL3B_w,LH3B,HL3B,HH3B,'db1'); 
O4B_w=idwt2(LL4B_w,LH4B,HL4B,HH4B,'db1'); 

  
R_w=invers_subsampling(O1R_w,O2R_w,O3R_w,O4R_w); 
G_w=invers_subsampling(O1G_w,O2G_w,O3G_w,O4G_w); 
B_w=invers_subsampling(O1B_w,O2B_w,O3B_w,O4B_w); 
O_w(:,:,1)=R_w; 
O_w(:,:,2)=G_w; 
O_w(:,:,3)=B_w; 

  
imwrite(uint8(O_w),'gambar ber-watermark.png'); 
formatSpec = 'Watermarking dengan kunci %d dan %d nilai wu = %d 

dan wv = %d.\n'; 
fprintf(formatSpec,ak,bk,wu,wv); 
disp(nama); 

  
mser = sum((R(:)-R_w(:)).^2) / prod(size(O)); 
psnrr = 10*log10(255*255/mser); 
mseg = sum((G(:)-G_w(:)).^2) / prod(size(O)); 
psnrg = 10*log10(255*255/mseg); 
mseb = sum((B(:)-B_w(:)).^2) / prod(size(O)); 
psnrb = 10*log10(255*255/mseb); 
psnr=(psnrr+psnrg+psnrb)/3; 
fprintf('Nilai PSNR adalah %0.4f.\n',psnr); 
[ssimval, ssimmap] = ssim(O,O_w); 
fprintf('Nilai SSIM adalah %0.4f.\n',ssimval); 
 

figure,imshow(uint8(O_w)); 
title(['watermarking dengan nilai kunci ( ',num2str(ak),', 

',num2str(bk),' ), wu = ',num2str(wu),' dan wv = ',num2str(wv)]); 
mytext=['PSNR = ',num2str(psnr),' dan SSIM = ', num2str(ssimval)]; 
annotation('textbox', [0.3, 0.09, 1, 0], 'string',mytext); 

Lampiran II Program prosedur penghapusan 

citra=uigetfile('*.*','pilih gambar');  
O_w=imread(num2str(citra)); 
figure, imshow(O_w);  
O_w=double(O_w); 
Rw=O_w(:,:,1);Gw=O_w(:,:,2);Bw=O_w(:,:,3); 
R1w=subsampling1(Rw);G1w=subsampling1(Gw);B1w=subsampling1(Bw); 
R2w=subsampling2(Rw);G2w=subsampling2(Gw);B2w=subsampling2(Bw); 
R3w=subsampling3(Rw);G3w=subsampling3(Gw);B3w=subsampling3(Bw); 
R4w=subsampling4(Rw);G4w=subsampling4(Gw);B4w=subsampling4(Bw); 
  

[LL1Rw,LH1Rw,HL1Rw,HH1Rw]=dwt2(R1w,'db1'); 
[LL2Rw,LH2Rw,HL2Rw,HH2Rw]=dwt2(R2w,'db1'); 
[LL3Rw,LH3Rw,HL3Rw,HH3Rw]=dwt2(R3w,'db1'); 
[LL4Rw,LH4Rw,HL4Rw,HH4Rw]=dwt2(R4w,'db1'); 
[LL1Gw,LH1Gw,HL1Gw,HH1Gw]=dwt2(G1w,'db1'); 
[LL2Gw,LH2Gw,HL2Gw,HH2Gw]=dwt2(G2w,'db1'); 
[LL3Gw,LH3Gw,HL3Gw,HH3Gw]=dwt2(G3w,'db1'); 
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[LL4Gw,LH4Gw,HL4Gw,HH4Gw]=dwt2(G4w,'db1'); 
[LL1Bw,LH1Bw,HL1Bw,HH1Bw]=dwt2(B1w,'db1'); 
[LL2Bw,LH2Bw,HL2Bw,HH2Bw]=dwt2(B2w,'db1'); 
[LL3Bw,LH3Bw,HL3Bw,HH3Bw]=dwt2(B3w,'db1'); 
[LL4Bw,LH4Bw,HL4Bw,HH4Bw]=dwt2(B4w,'db1'); 

 
scan={'Kunci Rahasia(ak)','Kunci Rahasia2(bk)','Kekuatan 

Watermark(wu)','Kekuatan Bagian Terpenting dari Gambar(wv)'}; 
judul='Masukkan Faktor(wu,wv) dan Kunci(ak,bk)'; 
pjgInput=1; 
inputan={'','','',''}; 
options.Resize='on'; 
options.WindowStyle='normal'; 
options.Interpreter='tex'; 
jawaban=inputdlg(scan,judul,pjgInput,inputan,options); 
ak=str2num(jawaban{1}); 
bk=str2num(jawaban{2}); 
wu=str2num(jawaban{3}); 
wv=str2num(jawaban{4}); 

  
[xrw,yrw]=kunci(ak,bk,LL1Rw,LL2Rw,LL3Rw,LL4Rw); 
[xgw,ygw]=kunci(ak,bk,LL1Gw,LL2Gw,LL3Gw,LL4Gw); 
[xbw,ybw]=kunci(ak,bk,LL1Bw,LL2Bw,LL3Bw,LL4Bw); 
[LL1R_h,LL2R_h,LL3R_h,LL4R_h,qkr,dkr,wkr]=hapus( 

xrw,yrw,wu,wv,LL1Rw,LL2Rw,LL3Rw,LL4Rw ); 
[LL1G_h,LL2G_h,LL3G_h,LL4G_h,qkg,dkg,wkg]=hapus( 

xgw,ygw,wu,wv,LL1Gw,LL2Gw,LL3Gw,LL4Gw ); 
[LL1B_h,LL2B_h,LL3B_h,LL4B_h,qkb,dkb,wkb]=hapus( 

xbw,ybw,wu,wv,LL1Bw,LL2Bw,LL3Bw,LL4Bw ); 

  

O1R_h=idwt2(LL1R_h,LH1Rw,HL1Rw,HH1Rw,'db1'); 
O2R_h=idwt2(LL2R_h,LH2Rw,HL2Rw,HH2Rw,'db1'); 
O3R_h=idwt2(LL3R_h,LH3Rw,HL3Rw,HH3Rw,'db1'); 
O4R_h=idwt2(LL4R_h,LH4Rw,HL4Rw,HH4Rw,'db1'); 
O1G_h=idwt2(LL1G_h,LH1Gw,HL1Gw,HH1Gw,'db1'); 
O2G_h=idwt2(LL2G_h,LH2Gw,HL2Gw,HH2Gw,'db1'); 
O3G_h=idwt2(LL3G_h,LH3Gw,HL3Gw,HH3Gw,'db1'); 
O4G_h=idwt2(LL4G_h,LH4Gw,HL4Gw,HH4Gw,'db1'); 
O1B_h=idwt2(LL1B_h,LH1Bw,HL1Bw,HH1Bw,'db1'); 
O2B_h=idwt2(LL2B_h,LH2Bw,HL2Bw,HH2Bw,'db1'); 
O3B_h=idwt2(LL3B_h,LH3Bw,HL3Bw,HH3Bw,'db1'); 
O4B_h=idwt2(LL4B_h,LH4Bw,HL4Bw,HH4Bw,'db1'); 

  
R_h=invers_subsampling(O1R_h,O2R_h,O3R_h,O4R_h); 
G_h=invers_subsampling(O1G_h,O2G_h,O3G_h,O4G_h); 
B_h=invers_subsampling(O1B_h,O2B_h,O3B_h,O4B_h); 

 
O_h(:,:,1)=R_h; 
O_h(:,:,2)=G_h; 
O_h(:,:,3)=B_h; 
imwrite(uint8(O_h),'gambar hasil restorasi.png'); 
citra=uigetfile('*.png','pilih gambar');%citra asal  
O=imread(num2str(citra)); 
formatSpec = 'Watermarking dengan kunci %d dan %d nilai wu = %d 

dan wv = %d.\n'; 
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fprintf(formatSpec,ak,bk,wu,wv); 

  
A = double(O); P = double(O_h); 
mse = sum((A(:)-P(:)).^2) / prod(size(A)); 
psnr = 10*log10(255*255/mse); 
fprintf('Nilai PSNR adalah %0.4f.\n',psnr); 
[ssimval, ssimmap] = ssim(O,O_h); 
fprintf('Nilai SSIM adalah %0.4f.\n',ssimval); 

  
figure;imshow(uint8(O_h)); title('Hasil Restorasi'); 
title(['restorasi dengan nilai kunci ( ',num2str(ak),', 

',num2str(bk),' ), wu = ',num2str(wu),' dan wv = ',num2str(wv)]); 
mytext=['PSNR = ',num2str(psnr),' dan SSIM = ', num2str(ssimval)]; 
annotation('textbox', [0.3, 0.09, 1, 0], 'string',mytext); 

Lampiran III Fungsi subsampling1 

function output = subsampling1(img) 
[r, c] = size(img); 
output = zeros(r/2,c/2,class(img));  
[r2, c2] = size(output);  
for x = 1:r2     
    for y = 1:c2 
        j = 2*x-1; 
        i = 2*y-1; 
        output(x,y) = img(j,i); 
    end 
end 
end 

Lampiran IV Fungsi subsampling2 

function output = subsampling2(img) 
[r, c] = size(img); 
output = zeros(r/2,c/2,class(img));  
[r2, c2] = size(output); 
for x = 1:r2     
    for y = 1:c2 
        j = 2*x-1;  
        i = 2*y; 
        output(x,y) = img(j,i); 
    end 
end 
end 
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Lampiran V Fungsi subsampling3 

function output = subsampling3(img) 
[r, c] = size(img); 
output = zeros(r/2,c/2,class(img));  
[r2, c2] = size(output);  
for x = 1:r2     
    for y = 1:c2 
        j = 2*x;  
        i = 2*y-1; 
        output(x,y) = img(j,i); 
    end 
end 
end 

Lampiran VI Fungsi subsampling4 

function output = subsampling4(img) 
[r, c] = size(img); 
output = zeros(r/2,c/2,class(img));  
[r2, c2] = size(output);  
for x = 1:r2     
    for y = 1:c2 
        j = 2*x;  
        i = 2*y; 
        output(x,y) = img(j,i); 
    end 
end 
end 

Lampiran VII Fungsi kunci 

function [ x,y ] = kunci( ak,bk,LL1,LL2,LL3,LL4) 
switch ak 
    case 1 
        switch bk 
            case 2 
                x=LL1;y=LL2; 
            case 3 
                x=LL1;y=LL3; 
            case 4 
                x=LL1;y=LL4; 
        end 
    case 2 
        switch bk 
            case 1 
                x=LL2;y=LL1; 
            case 3 
                x=LL2;y=LL3; 
            case 4 
                x=LL2;y=LL4; 
        end 
    case 3 
        switch bk 
 

            case 1 
                x=LL3;y=LL1; 
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            case 2 
                x=LL3;y=LL2; 
            case 4 
                x=LL3;y=LL4; 
        end 
    case 4 
        switch bk 
            case 1 
                x=LL4;y=LL1; 
            case 2 
                x=LL4;y=LL2; 
            case 3 
                x=LL4;y=LL3; 
        end 
end 
end 

Lampiran VIII Fungsi sisip 

function [LL1_w,LL2_w,LL3_w,LL4_w,qk,dk,wk] = 

sisip(x,y,wu,wv,LL1,LL2,LL3,LL4) 
m=imread('topi.png');%citra watermark 
mk=im2double(m); 
[wt,t]=size(mk); 
for i=1:wt 
    for j=1:wt 
        dk(i,j)=abs(x(i,j)-y(i,j)); 
    end 
end 
dmax=max(max(dk)); 
dmin=min(min(dk)); 
for i=1:wt 
    for j=1:wt 
        if mk(i,j)==0 
            qk(i,j)=(dk(i,j)-dmin)/(dmax-dmin); 
            wk(i,j)=wu+floor((wv*qk(i,j))); 
            LL1_w(i,j)=LL1(i,j)-wk(i,j); 
            LL2_w(i,j)=LL2(i,j)-wk(i,j); 
            LL3_w(i,j)=LL3(i,j)-wk(i,j); 
            LL4_w(i,j)=LL4(i,j)-wk(i,j); 
        elseif mk(i,j)==1 
            qk(i,j)=(dk(i,j)-dmin)/(dmax-dmin); 
            wk(i,j)=wu+floor((wv*qk(i,j))); 
            LL1_w(i,j)=LL1(i,j); 
            LL2_w(i,j)=LL2(i,j); 
            LL3_w(i,j)=LL3(i,j); 
            LL4_w(i,j)=LL4(i,j); 
        end 
    end 
end 
end 
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Lampiran IX Fungsi hapus 

function [LL1_w,LL2_w,LL3_w,LL4_w,qk,dk,wk] = 

hapus(x,y,wu,wv,LL1,LL2,LL3,LL4 ) 
m=imread('topi.png'); 
mk=im2double(m); 
[wt,t]=size(mk); 
dmax=0; 
dmin=x(1,1); 
for i=1:wt 
    for j=1:wt 
        dk(i,j)=abs(x(i,j)-y(i,j)); 
        if dk(i,j)> dmax 
            dmax=dk(i,j); 
        end 
        if dk(i,j)< dmin 
            dmin=dk(i,j); 
        end 
    end 
end 

 

for i=1:wt 
    for j=1:wt 
        if mk(i,j)==0 
            qk(i,j)=(dk(i,j)-dmin)/(dmax-dmin); 
            wk(i,j)=wu+floor((wv*qk(i,j))); 
            LL1_w(i,j)=LL1(i,j)+wk(i,j); 
            LL2_w(i,j)=LL2(i,j)+wk(i,j); 
            LL3_w(i,j)=LL3(i,j)+wk(i,j); 
            LL4_w(i,j)=LL4(i,j)+wk(i,j); 
        elseif mk(i,j)==1 
            qk(i,j)=(dk(i,j)-dmin)/(dmax-dmin); 
            wk(i,j)=wu+floor((wv*qk(i,j))); 
            LL1_w(i,j)=LL1(i,j); 
            LL2_w(i,j)=LL2(i,j); 
            LL3_w(i,j)=LL3(i,j); 
            LL4_w(i,j)=LL4(i,j); 
        end 
    end 
end 
end 

Lampiran X Fungsi invers subsampling 

function output = invers_subsampling(img1,img2,img3,img4) 
[r, c] = size(img1); 
output = zeros(r*2,c*2,class(img1));  
[r2, c2] = size(output);  
for x = 1:2:r2     
    for y = 1:2:c2 
        j = (x+1)/2; 
        i = (y+1)/2; 
        output(x,y) = img1(j,i); 
    end 
end 
for x = 1:2:r2     
    for y = 2:2:c2 
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        j = (x+1)/2; 
        i = y/2; 
        output(x,y) = img2(j,i); 
    end 
end 
for x = 2:2:r2     
    for y = 1:2:c2 
        j = x/2; 
        i = (y+1)/2; 
        output(x,y) = img3(j,i); 
    end 
end 
for x = 2:2:r2     
    for y = 2:2:c2 
        j = x/2; 
        i = y/2; 
        output(x,y) = img4(j,i); 
    end 
end 
end 

 


