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Abstract

In this paper, we proposed a blind watermarking algorithm to use characteristics of a scalar quantizer which is the
recommended in the JPEG2000 and JPEG. The proposed algorithm shifts a quantization index according to the value of
each watermark bit to prevent losing the watermark information during the compression by quantization. Therefore, the
watermark is embedded during the process of quantization, not an additional process for watermarking, and is adaptively
applied as a assigned quantizer according application areas. Before embedding process, a LFSR(Linear feedback shift
register) rearranged the watermark for the security of the watermark itself and in the embedding process, a LFSR is used
to hide the watermarking positions. Therefore the embedded watermark can be extracted by only the owner who knows
the initial value of LFSR without the original image. The visual recognizable pattern such as a binary image was used as
the watermark. The experimental results showed that the proposed algorithm satisfies the robustness and imperceptibility
corresponding to the major requirement of watermarking. The results showed the largest error rate to be 5.7% for attack.
The experimental result which compares the proposed algorithm with the Mohamed algorithm showed that the proposed
algorithm was better than it, exactly 45 times for the attacks of JPEG and JPEG2000.
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Fig. 1. Block diagram of 32-bit LFSR.
procedure{ Watermark_Mix}

input: mxn original watermark
output: m>n mixed watermark
begin
initialize LFSR with a key;
for i=1 to mn {

LESR()=(z0 211, z7-2x-1);

w(x;, vi)=wy
}
end(Watermark_Mix)
a2l 2. 9e{oi3 Hjole e Mujd ¢2ne|E
Fig. 2. Rearrangement algorithm for watermark data.
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procedure{ Watermark_Embedding)}
begin
initialize LFSR with a key;
=0
for (i=1 to mxn){
IfLEFSR(j)= ‘1’ then
if(LSB(lasi(u, v)/b)1="0") then
f(wi=0) then
embed w; by eq.(7);
else
embed wi by eq.(8);
fLSB(as(u, v)/bD)='1") then
if (w=0) then
embed w; by eq.(8);
else
embed w; by eq.(7);
L
else
JEi+L)
end {Watermark_Embedding}

a7l 5 fE{olz e gelE
Fig. 5. Watermark embedding algorithm.
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procedure {Watermark_Extraction}

begin

initialize LFSR with the same key to in embedding
process;

J=0;

for (i=1 to mxn){

f(LFSR,(j)="1")then

#({(as(uv)'+b /2)/b)]=even number) then

wi’= 0 by eq. (9);
else
wi"" =1 by eq. (9);
L
else
J=+l )

initialize LFSR with the same key as in rearrangement
process;
for (i=1 to mxn){
LESR(i)=(z0 21, 27 2-1);
wEw (i, vi)i )
form to nxm 2-dimensional image
End {Watermark_Extraction}

agl 7. YEjolma =&
Fig. 7. Watermark extraction algorithm.
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Fig. 8. JPEG watermarking example for Lena image; 20 57

(a) before, (b} after watermarking.
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