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Abstract

In this paper, we have introduced a new
watermarking method using the Discrete Wavelet
Transform (DWT). This method has two features.
Firstly the trade-off between the quality and the
robustness, and between the quality and the
capacitance can be controlled. Next, this method use
different scheme according to the watermarks.

We have also implemented numerical examples for
several kinds of attack. [t is found that watermarking

method in this paper is robust to above attacks.
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T2(at,i)=aCrmax{i)
T1(a,)=(a-Aa)XCmaxj)

m 9EDl3E AE A= MY
Set AT=(T2{a.j)~T1(a.))/B
And find the coefficients C; (i=0,1,..., M),
Which satisfying
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m MEjE CZte =ZEAM feota 4el
if W(k)=1, then Ci=sign{C)xT2(a,j)
If W(k)=0, then C; =sign(C)xT1{a.,j)

IWaveIt decomposition of Original Image
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Read WM(k) and Initiate @ and 8 @
Get all Cmax's
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/( 1Wavelt decomposition of Original Imagel
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set New A a
No
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Read W(k) and set i=k, x=0,1,2,-+, y=0,1,2,-
If W(K)="1" then |Gil €C,,
If W([)="0" then |Ci| C,.
T2(a)=E[C,]
T1{a)=E[C,]
B 3 IyE £
Diff=Max[C,]-Min[C\]
Dist(i}=Ditf
m SEOI3 =&
It 1CI<(T1(a,)+T2(a,i)/2, then W()="0"
It 11 >(T1(@,)+T2(a,i)/2, then W(i)<"1"
m {Eol3 HE HF
Select one bit among three extracted watermark bits
Dist(k)=Max[ Dist(i), Dist(i+N), Dist(i+2N}]

W(K)=Wik)
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(SetA y I Measure Distortion I

a ={a -A a
and read ~ >
next [ Extract bits |
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] Detect Watermark Response I
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[ Decide Watermark bits |
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£tefEl “Lenna” &tel & "Baboon”
1. 4¢ d3 PSNR=42.08dB PSNR=48.41dB

=EAA Ade HEeky dnFE Y 2. 92 71A BZo] A A4
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15 +--A - ICL logo(4096bits)

—0— 1D seqence(80bits)

Error bits(%)

13 14 16 19 21 23 25 27 31 37 46 59 72
JPEG quality (%)

J88 JPEG &= He(Elof WE Error bits
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attack PSNR(dB) | Error(bit)

Low pass filtering(3by3) 27.88 1

High pass filtering 18.19 0

Scaling(256 to 128) 29.19 0

Scaling(256 to 512) 38.55 0

Cropping(127 by 127) 48.17 4
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E =i DWT(Discrete Wavelet Transform)&
ol &% MZE HETA 1Y E &S o 7Pl
= 27kA §3o]
A7 EFL DWTE 949 o= AFE S 49H
vla g AY¥A BAAFE dF a A I F2
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