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A Watermarking Algorithm for Security Based on Discrete Wavelet Transform
and Singular Value Decomposition
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ABSTRACT: This study focused on watermarking algorithm for security targeting at the piracy approach of printing and
scanning. According to the character of resisting geometrical transformations of singular value discrete (SVD) and
multi—resolution transform of discrete wavelet transform (DWT), a watermark algorithm was proposed which based on
CIE1976L*a*b* color space. And through the simulation experiment, the efficiency of the algorithm was evaluated. The

E value between the watermarked color image and the original image was 1.2183, which was less than 3. And at least one of
the watermarks which were extracted from the image was effective, the R value was larger than 0.6. The algorithm can
insure the watermark to be invisible and is robust against common printing and scanning process or image processing
operations.
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2) Xt 4 A A BE AT A = E A
L' = UiSL(V)" L k=1,2,3,4 3 HIREE LL2, LH2, HI.2
FIHH2;S! (i=1,2, -+, M/4) B S, PR o, X
N LT SR

3) XK BE K ED AR Wk T & 5 0
W=US,(V)" ,Su (i=1,2,+,N) RS, FHyx%tfaIT
R, X A A

4) KgAK ED ) AT SR 53 Bl A B 44> 70 A S8
H.St =S+ @,S,, i=1,2,,N;k=1,2,3,4.
AR F K B ABR DR, FH AP K B
PEFURTT DA o H 4507 B /N R ECRT AT, LL AR
7 B AT A5 A 3 A i A AR 25 5K, ik



130 fl % TR

20154F 11 H

XoF LLAS Y B B R 7 oy, oA 347 B /MA@,
FLARK/ N S50 2

5) HOHTIR A ot iy A A 44N R
Bo.L* = USSF (V)T L k=1,2,3,4, XFL AT 290 1
Uk 395725 6 T Lab B3 (5,25 (] 386 A8 4, R4 A KBRS 1)
EaEBA

TR B AL R LI 2.

FEKEDEGW - FSEMRSVD

|-v TR EHi%

PN A7

Lxgihas

RIS

Ly hE T

R
™ 2-DWT | 7] SVD

El&A

Lrgihas

(L3

HOKENY
Ffga®

L mwrirss || e
seie s [T | w

K2 JKEHRARIE R

Fig.2 Schematic diagram of the watermark embedding algorithm
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Fig.3 Schematic diagram of the watermark extraction algorithm
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Fig.4 The original image and the watermark image
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Tab.1 The contrast of the watermarked image and the water-

mark image before and after the treatment
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Fig.6 The watermarked image and the watermark image extracted

from the 4 frequency bands after all kinds of attacks
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