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Digital Watermarking using the suitable watermark strength

and length
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Young—Hee Lee' - Jung-Hee Lee’ " - Eui-Young Cha

ABSTRACT

In this paper, we propose an adaptive image watermarking algorithm in DWT domain by
using HVS(human visual svstem) and SOM(Self-Organizing Map) among neural networks.
HVS can be described in terms of two properties of HVS! brightness and texture sensitivity.
The SOM is used to obtain the local characteristics of image. Therefore, the suitable strength
and length of embedded watermark is determined by using HVS and SOM.. The experimental
results show that proposed method provides a suitable strength and length of watermark and

has good perceptual invisibility and robustness for various attacks .

Keywords @ HVS, DWT, Neural network, Self-Organizing Map, Watermarking

1. M g Hoe 9 §9 5 ddg ojdz2 AdzEol

gAg delee g HEsT ey

2 A4Es AFEY wEd 9 Fue 27} EHEA 92 EWHulERE Q3] AR UYL

o dEY BHoE Ad ARAAAYY Fo petste] Aol gig &E AHsA7| L U=

Gy TVeEe xlgsz <ldle] ojujx|, Aot wetA Gge] dolHe HAAKRIE

A o] AREe] AAHL oy 1 F oA

TR e aden daaEel) s G dh g glgebd vIHe A" el did 2ty
Tty 3] Aiabolshie B el cio] st ubAL e .

AR BT S i) i AZto 2= Azd 4 gle AzdE AR, A Ez

kT

I

D20068t 691 89l A @91 L 20068 99 229l



78 BRARHDEHS =2X H9IA H55(2006.9)

AR e m A JRE e Ao s
MAZLAGS) BUHY 24 F3 £ 4HQ
BAZL 24HAS W HAAS AN 5 oo}

2.

I'-‘.'!

CRE

2.1 7|1&2| flEfot3 7Y

Nze) gevta Me 2
Aol A gol AUtaE Hdse ¥

H e 1A e Tl

H
Hel el g os tyle)dr
Fas Qgedelqel gEng 7)Y
DCT, DWT5 7 2 fglow Fus ggoz

Batol 1 Fne G5 Folq AAHoR
9 NP Yrd 4eHez JuHuag 44t
Eoggolth. dwHoE Fag gddqel ¢
Hebg Z1de #2715 el BasAw, ¥
HEEE EERCEE SRR R
q9l o guisish b5 Hol Zelekth webd A
= Fa el gt

FE olF 1 Jdoi1]2]
=2 A7 &7 231
H] 7} Al A (perceptual invisibility), thekst G4 2
ol gt 72U A (robustness), L&A ¢lo] #E
wAE F28 F U TEE TEAA g
DWT 7|5ke] 9Enty dmeFs2 YH9
2E Adsted oW AgE £¢ oW BEAE
o] ARgE]ife] upel vheFsiTh

Liang® Ohnishis= 22 AF3 FE(LL)} ¥
Brtas Addsieh 370 dds 289 LLS
DCT® DCAEH #Z& gud 7zl & 34
o] we Fug gdEol LLd fXsA He A
olty, HEHutaE pseudo-random Gaussian
sequence® AR&38Fe] Zhzbe] Alg el vt

AEuaE ggech o= YHuae FxE
aAsA AdstA d A A wel B g
Adrks Gl dAw =2 E Hahd gy FA

of Zelstths FEE 7EIHSNA4]L
Xiax= DWT Asgtee ol &sto] i AF7

$olsle] 3Fak Al S (LILHLHID 7hS-

Mo dY REE e AEsas 4.

A wol EUW 1T Aol fevas

FYsHE Aelns AFs dY Adshs 7y

Hrhe 99370 ZeAstA 2aAw e o
.

58 WA @ 4 ks go) Ak AYEHE
demtae) Fue An we=el ouAs
dlulo] et gebqnl AztHo AN A e
Ao wshE dwel meh e FEe YEvta
& Ahgeehzl

2.2 DWT(Discrete Wavelet Transform)

dolEsld oA 4y dgo] 7|9s E 99
Wooscaling B4R f Mz gEFiMdx

(Multiresolutiony &8 2 #o| 7153} [5]
221 < del Al 9l ]‘é% HEs Heshd o
H1v Zo] MR @A) ey E Fu
A& F AFd LT diztgd &
(HHD, Z¥a #3A4% d9(LHDY 43
2 T

|

7} Oﬂ(L
Lo
EH@I(HLI)Q’] ‘I—TL'E‘ og/'\olg B3 3k
A%
bl
)

r_{
it

=
Aol o el
Nl A 7t 5]
o Aot wA g AFH dewg
shpel Mg 9HoE 44T F 9o
ol THIAY vhA] Bl 4
# % g

o
il
S
M
2
Wlm
it

<% 1> 2CHA flo| 28 wet
gdoge] A7)7 AY Av AU} FFRE A

a1 di= skel dlwe] Zb digel HLI1LHIHHI,

W= wale 9] wle] 4702 ciefol el A=
HL2, LH2, HH2,LL2& ztzte] digg &% +
2t



2.3 HVS(Human Visual System)
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