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Scalable Digital Watermarking Techniques for Optimal Distributed
Contents
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ABSTRACT

We are required to adequately adjust the distributed contents to each device and users’ demands on the network and to obtain
authentication of ownership for our information to prevent the illegal usage of our digital information by non-owners. In this paper, we
propose scalable digital watermarking of contents within a compression domain based on Orthogonal Forward Wavelet Transforms, and the
proposed method focuses on robust watermark algorithms that are not visually recognizable to embedded ownership information. Therefore,
it proposes a watermark insertion methods based on spread spectrum techniques and provides a watermark key. As a result, it not only
extracted the contained watermark from the intentionally altered images, but also secured the watermark information extraction from partial
images and ensure the decrease of BER (Bit Error Rate) in the images containing watermarks even when more watermark inserted

images are transmitted.

Key Words : Distributed Contents, Digital Watermark, Wavelet, Scalable
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H[

stick=readimag('pepper’);

cle; subplot(221);

autoimag(stick);

title('d 4 '),

% 22+ 9] Tty e golnEl W
Q = makeonfi('Daubechies’,18);

wstick = fwt2_po(stick,3,Q);

geluel Aol A HEivta W

% $lo] =3 0—“’. t&%

iwt = iwt2_po(wstick,3,Q);
autoimag(iwt);

title(' AE Wk AH G4,

function we = fwt2_po(x,L,gmf)

% 948 x 2-d image (n by n array, n dyadic)
% L coarse level
% gmf quadrature mirror filter

% ¥ 2499 dojBHy W
[nJ] = quadleng(x)'
{f 271t A
for ]SC&]*J*5-*1~L,
top = (nc/2+1)me; bot = 1:(nc/2);
for ix=1'nc,
row = we(ix,1:nc);
wel(ix,bot) = dndyadlo(row,qmf);

welix,top) = dndyadhi(row,qmi);
end
for iy=1lnc,

row = wc(lineiy)’;

weltop,iy) = dndyadhi(row,qmf)’;

we(bot,iy) = dndyadlo(row,qmf)’;
end

nc = nc/2
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Wi (x,y) = ) (Pi (5) ®)

function x = iwt2_po(wc,L,gmf)
%YgE © we 2299 Fupg o

o) gojgl W

% L coarse level
% gmf  quadrature mirror filter
%Y 1 x 244 I0H 9Ho= U

fnJ] = quadleng(wc);
..... {HA 27]3 M)
for jscal=L:J-3,
top = (nc/2+1)nc; bot = 1:(nc/2); all = linc
for iy=1nc,
x(alliy) = updyadlo(x(bot,iy)’,qmf)’
+ updyadhi(x(top,iy)’,amf)’;
end
for ix=1'nc,
x(ix,all) = updyadlo(x(ix,bot),gmf)
+ updyadhi(x(ix,top),qmf);

end

(222! 5) ¢oj23l JHe

function proj_wvcomp()

...... { dolB5 W3}
zmat = abs(wingrid);
subplot(223);
autoimag{(zmat);
title('Wavelet Transform’);

% T FdYelA dojHE ¢
wesort = sort(abs(wingrid(:)));
weerr = cumnsum(wcsort.”2);
wcerr = flipud(wcerr);
wthresh = wesort(floor(.95+65536));
cw_ingrid = wingrid .* (abs(wingrid) > wthresh);
fij,s] = find(cw_ingrid);
sp_ingrid = sparse(i],s,256,256);
spy(sp_ingrid)

(I8 6) Hlol=E o4x

Wy (z,y) = Z;pi (S;) @)

Jevg AR WGY IE freq(D) FHF2 WY
3 AEThY Aol AETAE WS § OB 449
a8 QEwErt WAE 94 I'e freq H(C)ol 23A
AR 5 ook AR g ARE 4@)F o] Foinl
o,

C (x,y) = freq(L, W, W) ®)
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function mse = mserror(A, B, nsize)
% A first image
% B: second image
% nsize! size of the images
diff = A - B;
diff_sq = diff .~ 2,
mse_clmn = mean(diff_sq);
mse = mean(mse_clmn);

Correlation lena pepper baboon
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watermarked 1 1 1
median 0.9230 0.9540 0.9418
blur 0.8034 09722 0.9928
sharpen 0.9909 09821 0.969%
random noise 0.5387 0.8676 0.959%
uniform noise 0.8309 0.7818 0.8275
despeckle 0.9850 0.9564 0.9843
mosaic 0.9631 0.8363 0.8107
brightness 09775 0.999% 0.9991
soften 0.9720 0.9802 0.9741
contrast 0.9768 09726 0.9417
gamma correlation 0.7302 0.3326 0.4458
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QA Wa PSNR lena pepper baboon
watermarked 341275 30.0328 28.8666
median 29.0340 32.0761 247146
blur 27.3256 30.8476 282231
sharpen 30.3748 28.2946 2471116
random noise 186202 241483 257116
uniform noise 245245 219735 217599
despeckle 33.9833 30.1721 26.9435
mosaic 27.0537 25.2367 217168
brightness 139719 214477 21.2582
soften 30.2052 31.2715 26.2840
contrast 24.3045 24.2247 251283
gamma correlation 13.4202 13.2081 13.1040
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