H30% 10 it " HL =2 Eire Vol. 30 No. 10
2007 4 10 A CHINESE JOURNAL OF COMPUTERS

ob

B/
Be 72

7

I8 B EE 4R FR A SR (8] @B Ok BN A

T M RER

G TR R AR MRl S HAR B

Mie) B4 A 53

610054)

B OB TEARZHECTOKENVRE BT R UM e 09 05 AR BT T2 8. AR T /0N AR b A i 5 ) A R
S KB A SR I AR R SE S S A AR AT LR S598 X 3 T R T Dl e A B K ED Bk L oK B R
G AR /NI T 30 5 R BRI e A AV BUE AT EOIEW] TR — A R AR E BN R AR R 3 AR
AR ENVE i v 5 5 2R 3R W I 1 B T AR T A R Y ) DA T R e U B 1 K LR TR

KR B E/NBE AR ;20 B In) A B OK B T AR s T A R B
FEZESES TP391

The Research of Border Problems’ Influence on Watermarking Algorithms
Based on Wavelet Transform

WANG Gang RAO Ni-Ni

(School of Life Science and Technology s University of Electronic Science and Technology of China , Chengdu 610054)

Abstract  Among the watermarking algorithms, the ones based on the Discrete-Time Wavelet
Transform (DTWT) are widely used. However, the border problems in DTWT make it more dif-
ficult to extract the watermark for the watermarking algorithms. After studying the border prob-
lems for watermarking algorithm based on DTWT, the authors propose that the watermark had
better not be embedded in the border coefficients of the sub-band, and give out the proof theoreti-
cally. Experimental results show the validity of the theorems. Then the authors applied the theo-

rems to three watermarking algorithms. Simulations show its superiority is over the schemes neg-
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lecting the border problems.
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fact, the next-generation image code standard JPEG2000
strongly relies on DTWT for obtaining good quality images at
low coding rates. So watermarking algorithms based on DT-
WT play a key role.

In DTWT, the image has only a finite number of samples,
and if the length of wavelet filter is more than 2, we have to
extend the original image. This is a so-called border problem.
The border problems’ influence makes watermarking algo-
rithms more difficult to extract the watermark. After studying
the border problems for watermarking algorithm based on DT-
WT, the authors give the definition of border data and border
coefficients for DTWT, propose that the watermark had better
not be embedded in the border coefficients of the corresponding

sub-band, and give out the proof theoretically in this paper.



