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Multi-function Digital Watermark Based on Wavelet Transformation

ZHANG Xu, ZHANG Gui-cang, DU Yue
(College of Mathematic and Information Science, Northwest Normal University, Lanzhou 730070)

Abstract This paper proposes a multi-function digital watermark algorithm based on Discrete Wavelet Transformation(DWT), where the visible
watermark’s scaling factors of low frequency and each high frequency are determined by Human Visual System(HVS) and the host image features.
Low frequency coefficients of the image embedded with visible watermark are selected to embed invisible watermark using quantization method by
appropriate quantifying step size. Experimental results show that the watermarked image generated by the algorithm meets the requirements of
visible watermark and the invisible watermark is robust against normal image processing and attacks. The algorithm can realize copyright informed
and copyright protected together.

Key words visible watermark; wavelet transformation; Human Visual System(HVS)

1 (Human Visual System, HVS) 0.15 Hz~0.25 Hz
HVS
[5] CSF
CSF
[1-2] 3
31
% B
a; =L(,]) @)
B =1-L@]) @)
2 LG 1)
21 0.90~0.95
[3]
3.2
[4]
2
. ¢:i—Cy,
LG, J)—l—[’J] (1)
Cmax 3.2.1
Cij Cn Crnax
(204143)
2.2 (203520522011)
(1981 )

Mannos  Sakrison
(CSF) CSF 2007-10-28 E-mail zhangxu2lcn@163.com

—169—



(6]

3.2.2 CSF

CSF

Di, Di {0.01, 0.02, 0.03}(i=1, 2,

3) Di

)

Key

7.20-r%)?
6x7.20

7.20—r1%)?
02°r) o (5)
6x7.20

=099 Di (4)

B =0.01+

@

O]

3) 8x8

4
DWT

c'(i, J) = o 5 xc(i, )+ B ; xW(, j)
a4 B
W(, )

(6)

(6)
c(i,
c(i.j)

@
2 3

Wi={1, '1}

®3)
if(L(i,j)/quan) mod 2
else d=1
if wizd
if L(i, j)-(L(i, j)/quan)xquan)>quan/2
LL(i, j)=(L(i, j)/quan)xquan+3xquan/2;

0d= 1

else

LL(i, j)=(L(i, j)/quan)xquan-quan/2;
LG, j) LL(i, 1)
quan
(4) 3

Key

—170—

. [-Lif(LL(, j)/quan)mod2 =0
“ | 1,if(LLG, j)/quanymod2 =1

256x256 Lena
256x256

(a)Lena

32x32

M

r* |p={2.53, 2.53, 1.00;
4.78, 4.78, 3.75; 5.10, 5.10, 7.20; 3.55, 3.55, 3.68}, k=1, 2, 3, 4

p
PSNR
NC
> w(iw (i)
= L - L
,/ZWZ(i),}ZW*Z(i)
i=1 i=1
quan=18
PSNR=40.638 2 dB
NC=1.00 2
(@)
2
3(a) 3(b)
(a) Lena (b) Lena
3
4 4@) QF=90%
(

JPEG
173

(®)



