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Digital image watermarking techniques using multiresolution
wavelet transform in frequency domain
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ABSTRACT

In this paper, a new digital watermarking algorithm using wavelet transform in frequency domain is suggested.
The wavelet coefficients of low frequency subband are utilized to embed the watermark. After the original image
is transformed using discrete wavelet transform, their coefficients are transformed into efficiently in frequency
domain. DCT and FFT transforms are utilized in this processing. Watermark image of general image format is
transformed using DCT and the hiding watermark into wavelet coefficients is equally distributed in frequency
domain. Next, these wavelet coefficients are performed with inverse transform. The deteciion process of
watermark is performed with reverse direction to insertion process. In this paper, we developed core watermark
technologies which are a data hiding technology to hide unique logo mark which symbolizes the copyright and a
robust protection technology to protect logo data from external attack like as compression, filtering, resampling,

cropping. The experimental results show that two suggested watermarking technologies are invisible and robust.
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EvkzL 38 AMiEE d4kE Bicubic YaElEoR
192x192 =712 2UEY & A AT e
HoJZar glek

Aer |mark 1] 03661 | 0.6083 | 0.6582 | 0.2598 | 04386 | 04710 | 0.1238 | 0.3009 | 0.3833
A=
Bk
(FFT) | mark 3 | 04812 | 0.8193 | 0.8935 | 0.3400 | 0.5645 | 0.6257 | 0.1839 | 0.3532 | 0.4707

mark 2| 0.2484 | 05434 | 0.6116 | 0.1637 | 0.3191 | 0.3543 | 0.0842 | 0.1785 | 0.2734

4) Cropping

A= (cropping)o]zt o]w]x]e] &R FoF
g olux]e] 7} REE FE e onx] A
njog oguht Hejvlarl a2A AbEY e
71 A 4 glek B Alglelxe 128x128,
192 X192, 224 X224 =17|2 z2g) AFS sjo] A
T 2A3E sk Aok 1olde Z= o] A
3 YEnt=zd] Z225 Jd3 dxzle] o
rlzele] ARRRAE ZHe FES 2SS gl A
[E=F AR 5 glovt Agk 2¢4E T-(DelA
odFgt FFTS S tiAEAe] zzgom qlsle
SF=le] AhqlEl fE|uize] ol ode] we} 3]
A & g7F dck v F2E2E YErkart o
Hefrtze} AARAE TPl sl HEE AFI]
o 71 glo] AR s FHHoR ALk
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S gieh TEit 39 1503 Be] AdEess
eI 5 Sk A 19] =229 A Yo A3
= & soll veleleh Ak 18] A9elE 225
Qo) z)sl PAglel VAT ABWAS AR
A5e Q& 4 Al

¥ 5. Croppingdl =3 A&% Heinl=ze} o He=l=a

sl Ak

Arainby SErk= 128 192 224
mark 1 0.8515 0.8635 0.8672
qekara)=y
Aol mark 2 0.7471 0.7107 0.7410
(™CT)

mark 3 0.9610 0.9690 0.9715

5) Noise &7}

el AtEe o8 7 AREE oM dx
Zel salt & pepper -2, gaussian ZF-3, speckle
gl dele] e SAsic X 6ol A
ol ool F/FAQ e A it e 34
@ Asts ephack el EReh AHeR 9
otz catel] vt Age] AeolE Holxuh, HAA
o2 Aok by 28 Aekg vy 144 =
o g Aes Haloh ¥ 163 178 Akt
WSS AMSste] HElviz 38 AT SAk
salt & pepper S-S AklEE dalkE HE NS

BAFIL Q)

(2) Noise 4] 9%

a7l 16, Alkek vk 1(DCT)

() Noise Al4] 4+

T 17, ARk W 2(FFT)
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E 6. Noise Frld] 3t =25 dei=i=e} 9 dE#t
oo A

Al | $Jelvka | salt & pepper gaussian speckle
mark | | 04802 0.5113 05245

Adebaziz
oo | mncz | 03478 03426 0.3623
mark 3 | 07018 0.6683 0.6741
mak 1| 0.4289 04571 0.4624
AdLTHZ ) o | 02743 03330 03379
mak 3 | 05624 05729 0.5794

V.42

£ =Eere delndl was} Ful g o
HellA] 7t A 7] 54% o83 vAE HE
v daElEd Albeisieh e Fa dhdA
g S HEnlEE AT S sle 3 A
T3] flsha dlelmal wite] A8=SI 22w
o felndl AeEE Fug FAeA i
A% ade) B2 B4 2 oPAAS EsEE w
# Age AAA Hek mE e Arasle @
g et T8l S FoaE ARsA
W3 dubEel 94 ERE ARSIk o] HeRt
2 g ot ARl HEEE AlEEE e
B el @A #xEch ol WEE fEvaE
Fo B4l 2Es uaE o e A gt
ojdk § sleludl o WMoy FHeE F
A Rxzsle HEvE e TRssk
A e Cles A 9 el
2o A HEEE SR I AP At
o HEvla oluAlES Wi e A=
ofeix|el wiApd 2 30%19e] AARAE st
m FE0] shesisint ATt Aot A aE
ARSISISEZ] el JPEG b AdelM it A
o8& % S gllek I SH IPEGY] g Uk
FEAAS Zrjeks HEnlar) dAdele® A4
L= Qo] hesialrt e AelM A
FE MR Al AR AdHes Fi
3] <l4e] 7ba3let Rresampling¥h croppingel s
Helrlart A S dQeld FaF Rl
slel 8 Aes Bk Ago] TAlshs Y
A el Hejel] ot gt ohEl ¥
mh2e] EAlo] glort HA Fuisel EAfsia sl
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