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A New Watermarking Algorithm Using
the Edge and PN Code
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Abstract

In this paper, we proposed a new digital watermarking technique. It uses frequency
domain of discrete wavelet transform(DWT). watermarking technique is one of the most
important tools for DRM(Digital Right Management). We proposed a new algorithm
watermark insertion and detection. This technique creats the watermark sequence using
the edge image, spread spectrum technique and DWT. We tested the technique with
various attacks, and found that it satisfies the watermarking evaluation criteria. Cox
similarity measurement value is more than 6 on the Lena image and PSNR is more than
40dB on JPEG, Collusion, Clopping and Scalling. By the result, we proved that the new
technique satisfies the requirement of Digital contents distribution, which are
undeletablility tenacity, statistical undetectablility.

» Keyword : Watermark, DRM, Digital Contents Security

MR ST
«H5e 0 2004.09.27, HA2EY © 2004.11.13
*HLUE azELR Hdus, AL ANAAAFHTIAE ur



14 88 AFEHEREE WLiE(2004. 12))

I .M 2

[ -

N

A< UHY, AFH B9 22 vEHIY F&F 2
Ay dejojre] oY Az FolE Qe &AFER
o o7t gl BUEARTE ] AFF BE9} Q15
@ ZAI7F Az tiEFE R Jio(11).

old WE EAE FuHoz A A% dhez
A 9AE derie g a7 234 A @4
as] FYsln UH73(8)(93(10). AE  AERF
(Digital Watermarking) 718< U7 (Invisibility)
7 A HERtR A di@ BARA, 44 ¥ o
g 7314 (Robustness), $Elntae] #<lo} 7ba3t Boby
(Security), SEIPE} ASisolz] 923 da afde
4% & Sl P83 (Unambiguity) 5 HEr 7142
H7V718e WEL F glofof (2],

Ag7AAe] delni] slYges FAHeMe
(Spatial Domain)e] ©&sta ward eekn) & &
o] gdert &3 JPEG €& S0 dehie &

7R3 glem, ofd ukl Fue cjde] wh
(Frequency Domain)e] FZFige] #WiEn g4

stthe 54€ 7ERa ic(1)(3)(4)(5)(6).

Mo

o) ©f mi ¥° ¥

Il. PROPOSED WATERMARKING METHOD

2.1 Watermark Insertion

« POSITION
ORIGINAL IMAGE
« IMPORTANT COEFFICIENT \ POt

WATERMARK
CREATION

WATERMARK
lEé"— IDWT  |— "seanion
WATERMARKED

WAGE

Figure 1. Watermark insertion process

T8 1. flEpliE Ak

B

(28 D& & =Fdxe fEra 4938 € vepd
Aol

1) First step (TA2] 24Y)

Helrka A9 e AXE HgPoz ddgs izt
g A2 p2id dusid A olaa daRlE Al
48 AdAEx 7EE A jsle |GG FE3

(x o

s

2) Second step

F2d oAl 4] FEHQA olF3} sy (Iterative
Thresholding) 2 AHEsld AWl Aixlz 22 7] 44
< D307 2559 greg olRFale ofx] d94<E o
S el gt

3) Third step
o]Z Tl 3ol o)At dlolHEl WML k] o]
Fgel AX 9} F8AFE It

4) Fourth step(FHM Xz2|21H)
F A Aoz d94S 3] ot flojrgl
Wasle] A9ate] X9} FeASE 530

5} Fifth step (Hxlel H|id)

T Ae|zgolA o oA e AXG FeAS
e vimE Bl HEintae ARl AXE AdRETE F o
A JEeg FZ9 Age) 9% FRE e 9
Aol dlelBgl Wgsl] Ao X9} FeALE vin
sl Fgkel ge et

6) Sixth step
A9E YERlEY PN Code® U33leld JEnlaZ

APgsha A,

7) Final step (YE{OIT MgFa 44)

o|E t}A] IDWTEIE HEinla 44 94s At

Aenla A4S 98 DWTE 3l 994L 9
& ddoz wsgon] sojlEle FHoE o] 4
(D= 2,

AW @ (x)7t 24 dojugloln, @ (x)&
bRt olF3sln athE FAsle Fulg= Joid B vk
% (Multiresolution)Z ztA "t}

dErlas 7 Fu AR Adske 3L ogH
2 A(2) & AR YEIntaE AYEIA "o



oAl et Hdgir1 &g o8& tAE AE g Y 15

V;'=Vi(1+ DI /) (2)

A7 a® 2AY (scale) ¥F &, 7E5A(Weights)
H Yot wE F35 Alg & voll AdEe=N vE

< 4 St
2.2 Watermark Extraction
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Figure 2, Recovery process of watermark image
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ili. EXPERIMENTAL RESULTS
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iV. CONCLUSION
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