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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 detection 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 extemmal attack like as compression, filtering, resampling,
cropping. The experimental results show that two suggested watermarking technologies are invisible and robust.
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Resampling2- o|v]2}¢] =7[§ HE|AY BFole
Aoz AnA)el HrtE slsle] £ AelrE 256
x256 7|9} eItz 4] o|vIx| S <199 =
(125125, 192x192, 225%225)2  Resampling3}
t}g o]E hA] 256x256 A7|E e F HEvl=
5 F&%9ck ¥ 40l4l= Bicubic, Bilinear,
Nearest?] Resampling ¢tie]3-g Algaje] Aes
54T 2945 Jehligicl. Resampling Y32] &
“Fi} %59 AelE Helx|7l, Bicubic ¢wzlZe]
X 7R 8 e ven) =3 AAYom xﬂﬂ
T o Lol b 20l B} gl A
ok =¥ 129} 13-& Aokl whHEg AP%WM
HEvi= 38 A% 9dARS Bicubic gwE]=on
192x192 F7|2 AEe 3’ 94 AE Gake
HedFm gJuk

@ =45y
dd .
(by = 94

T3 12, ARt by 1DCT)

(@) &
2
() 3 94

a3 13, A W 2FFT)

¥ 4. Resamplingel] i3 A&E fjejulzel o Yejoi=m

2k sk
Apa] Bicubic Bilinear Nearest
oy | HEE
@ 128 192 225 128 192 25 128 192 225

o |mark 1] 06802 | 0.8073 [ 0.8534 | 0.3108 | 0.5384 | 0.5573 | 0,1089 | 0.1502 | 0,2797

mark 2| 0.5172 | 0.6402 | 0.6801 { 0.2170 | 0.3923 | 0.3980 | 0.0750 | 0.1421 | 0.1951

mark 3| 0.847% | 0.9325 | 0.9614 | 0.4776 | 0.7292 | 0.7366 | 0.2147 | 0.2799 | 0.3934

Aqt |mark |} 0.3661 1 06083 | 0.6582 | 0,250 | 0.4386 | 0.4710 | 0.1238 | 0.3009 | 0.3833

mark 2} 0.2484 1 0.5434 | 0.6116 | 0.1637 [ 0,3191 | 03543 | 0.0842 | 0.1785 | 0.2734

FFT) | mack 3 04812 | 0.8193 | 0.8935 | 0.3400 | 0.5645 | 0.6257 | 0,1839 | 0.3532 | 0.4707

4) Cropping

=2 5(cropping)°] gt 01“11191 YA RHl P
5 oolmlAlY] b RS &) Wl o|nA] A
wieg el ejukar) w24 AlklEle] Qle
7He AT o glvk & Agelxe 128x128,
192192, 224x224 =72 == AFE &e] A
& FAE stk Ak 1dds A2y o] A
29 etz =28 999 dxjsle] o oy
"tEse] ARAAE e FEE RS 5 gl 4
HES AR 5 ot Ak 204 T-(Dell
odd3 FFT| 914 tiA5Ade] a2 og ]l
3o Al felrtze] o gede] o} g)
=24 & F7F glvk wEb SEE YRk} ¢
Helvtzet ARIAES iof s 1E-2 3E3
o 71 glol AER RS SAHoz Aurg

(@) 22T P4
3 14, AL ¥ 1(DCT)

(@) A2AGF P4
a7 15, A<k WY 2FFT)

b) F294¢
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% ek it 3% 15k)eh o) A7 aE
UG 5 glek At 19] 22 Ay e Ash
B E 59 vehisle) A 19 Aole 22
dele] =leh FARel AR ABEAL A
ATg e 5 gk

E 5. Croppingel] w3t 72% elvi=zel o slejni=

she] Qe
Ay vz 128 192 224

mark 1 0.8515 0.8635 0.8672
mark 2 0.7471 0.7107 0.7410
mark 3 0.9610 0.9690 0.9715

Ak vzl Fl
(DCT)

5) Noise &7}

el AzkEle o7 7R AEE FellA dx
el salt & pepper AL, gaussian AL, speckle
Aol dste] HAPE sk F 6ol AR
Hell el HriFal e FAC g Ass 2
g AAE vepfidich 3hee] EFe A8 HE
utz <gatel wiel Aee] AolE HelX|uh, AAA
22 Aokt 9 2xcke Al 9hy 1°ﬂ*1 g
o Stk A Hlvk ) 163 172 A
WSS AMEY devta 3E ARRIRE <Al
salt & pepper AHEE ARl A HAE S
BolF3 gl

(a) Noise 4Hq) <34k
38 16, Aok’ v 1(DCT)

& A& 9

(a) Noise 4ts] %34}
a7 17, A’ HPH AFFT)
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E 6. Noise A7kl 9%t A5 e=lzs 4 Yent
C Ao ARE

Ay #ejulz | salt & pepper gaussian speckle
mark 1 0.4802 0.5113 0.5245
“"1:3‘;1_;“7“ mark2 | 03478 | 03426 | 03623
mark 3 0,7018 0.6683 0.6741
mark 1 04289 0.4571 0.4624
Adadal g2
k 2 . . .
(EFT) mar] 02743 0.3330 0.3379
mark 3 0.5624 05729 0.5794
V.48
2 ETAAE dolugl WEst Tuke W o

Aol Z AT 7he] A& )43 oA $)E]
] duEEe Aldsdvh e F8 «hiA
FEE Az gtz E AR F g g A
F3k7] $faiA Sleludl W] AMSEIYc). a=lw
o] delual AFEe Ty FHAY o]
e mdkel B8] B4 2 AL UESleE W
F 7L AxA Aot =31 7E A @
2l HElrlmE TRl Bal Fuleg AMElA
S50 ebAal Ak =g ARMgsigrk o] YEn)
A g o4t mAR] HaEw Aklslele dlo
B gHell WA Fx2dc) o)A M fEel=aE
Fole A 2E wgkd o ogake] Ae e
Hk § dolBal o wiitowy FiHes
UsHA F-E5= HErl J1Ye Fasich
oAE HepiE] slge] dad 4 HERE 3
4 A W des 4o 3 AR ARt
o] Heivim om|AEL Wi e HEvi=
oju|z|¢} hAlH 0. 30%e]4ke] AlpAE fA5t
v F2o] 7hedisdnt. AT A9 9 nl=mg
AHalslslz] wlEel JPEG b5 Agdellx 943 A4
oo A% 7 Uk 2 &9 IPEGEY] A9 U2
FHIAE dEtE Yenlar) ogalelrg A7k
2o® qlAe] rVsdlsivh Hejwe ZHslolx AlgA
Fu HAACE FA= WAt AlkHe R
3] elr]e] 7}slrh Rresampling®} croppingeili]=
Heimtzrl A Sl Jgex] FuF BEE]
el 5% A5E wgnk Age) SAlste 94t
M vl Hefel gk gt ohjzt 9E
otze] g=4lo] glen} HzA Fulsel] EAlskm gl
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