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An Image Watermarking Scheme by Image Fusion
in the Wavelet Domain

Dong hyun Kim*, In Ho Choi

ABSTRACT

In this paper, the 1-level DWT(Discrete Wavelet Transform) coefficients of a binary logo image are
used as the watermark. The watermark should be inserted in the same band which i1s equivalent to
the host image when the watermark is inserted in the wavelet domain. This is the 1mage fusion of
the proposed watermarking method. The watermark 1s inserted in relatively significant coefficients after
the insertion area is defined. The more significant coefficients have the important information because
they are identified as the edge and major surface in images. The significant coefficients are defined
when their absolute value exceeds the threshold. The standard deviation is used as the weight value
of watermark insertion in order to strengthen the weight of the watermark insertion according to the
value of the coefficients. The proposed watermarking method is an adaptive scheme, and the proposed
two detection algorithms can be adaptively used when the watermarked image is distorted by cropping,
filtering, or compression.
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(a) YE A4

(b) YEjvlzart A H
AAL (3 level)

O3 8. HE M el WAl AlZtA ulm

A ot Hsul5] Huang{10] | Kwon[11]

50.30 44.18 22.63 38.63

¥ 5 SUa Helgs d52 4 E0 % PSNR

vl 3 Level

F 4 o ik PSNR

| 1 2 -
Airplane O O 30.44
Barbara A O 24,72
Bridge X O 26.69
Goldhill X O 32.32
l.ena A O 35.38
Peppers A O 29.01
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(b) A& ¥ 2
Z

% 9. Lena Falte| 7L EEE HE

o}

(a) 232 FA

37 10. Bao &2t EE{Zof| st & €2

(a) 10%

(b) 100%
a2 11. Goldhill® Salt & Pepper T2 M

UERH Zolt) o] 32 ¥4 Hatg HAaze
H FFo2 Feol Hrtd FAd dis)
DWTE s3st4d a0l 7 HEol 8 AF
2 A5 F8 AFE HHvaY AY 9A=
ARt 7IHddle X3 QA 9SS vH
it 62 YEwA L AN E I dEl Salt &
Pepper F+< 10% A73E 74-9-o fiEjvt=9 A&
A3t 9 PSNRE Yeld Aolw 1§ 12+ HEvt=A
7} A4 Goldhill g4 F-&-& 10% A7t 2%
o A& Wy 19 ddoltt
HAEe A YR 989 F5E 100% <A7Fg
Ao AE WY 1& ol &3A = AEAE HAE
& UAT FE W 28 o] {E FRde 4F
VG BFoA HEol st 19 132 fIEn
A7} A% Goldhill GA4+el| Salt & Pepper &<
100% 17+ -5 19 Wi HE Wy 29 7M1 4
AH#E Yeld Aot} Yiweil[12]9] Ao A= Salt

level 3 Level
eVe 7 =, tﬂ'
34} e 4 PSNR
1 2
Airplane X O 27.59
Barbara X @) 29.19
Bridge X O 28.71
Goldhill X O 28.44
Lena X O 29.10
Peppers X O 28.48
RATRAL TR
};"J-‘.‘-;;.,;."-;.‘.' -

8 12. 52 10% A7 4= &Y 19 ot

% 13, H32 100% VA dey 29 Zot

& Pepper &5 1% U718t 43 4 E HY
t}. AU B =R M E 100%7HA Q17bsle] 43
slgew, A< 5y 27} Salt & Pepper &89l o5t
o ZHAgo] 5% AL ¥ F AU

HE A Y E 94 Ods 4EE ue)
JPEG &8t 448 A & 7= $Hv)
A7t ALY 94E JPEG 4FT A, ¢FEA
E AE 47E Jeid Roltt & 79 4&EA= 94
of wz} ztolE YEll= -l dis] EAIS Aoz

P!

o

D Goldhill GA4(A)

@ Airplane 94 0), Lena 944(0)

3 Barbara 974(A), Lena 974(A)

80% o]’d9] AFEE JPEG &=H 94L& 7HA]
Ao g B57) dido] dAste Yutygo g A18-3}
A gt} ol 3 HAAAHQ) AS-E IELeE JrH
Al 712 SERtA HEo] 7hestRE A =

AN 58 A ¢+ Urk
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3 Level
] level Az
*#
| 2
1.5:1 (38.3%) O O
2.9:1 (63.3%) O O
47:1 (77.0%) O @)
6.9:1 (79.7%) O ®O
7.8:1 (84.8%) X @ o
0.8:1 (88.3%) X @x
13.5:1 (89.8%) X X

¥ 82 HE Lena ¥4 HEm =7 AU Lena
A9 JPEG ¢&E] W& PSNRE YERH Aol

2 HEvE 7o R HEvtar AdE dA
o] ¥ 89 ¥Ert= v} 44U PSNRETH ¢ £&
A7l vYee Ase AY ZAAE vusks o 9y
7F glemz vlao A AlLstst.

¥ 9= B =8 A3 YO 2 Lena G4
AE vz E A3 499 Hsull13] 71 & PSNR
A wiagk Aolth Hsulld] 714 ¢&&
A A3 gEEL FARIAY 25 @
J1Eo 2 vHustyy. & l.s—r-oﬂ A Ak
Hsul13]2. o} PSNRAI A T} 9-8 A& & & Aok

13 145 Hsull3]9A A}%@ HAE vt G
2 1% 15¢ JPEG ¢ &) wE Hsull3]9] 71A1 3
AHvlza d& A S0tk 19 158 X Hsul13]
= FEE o] 846 o]0 AHo HEwiaz A18-"
B EAEC] AR @Abo] AT 1Y 16
Y G4 Lena)ol sl Hsull3le] JPEG &5 &

fo of il

H 8. Lena Y49 JPG ¢t=&0l 2 PSNR

PEEE

GEg 5 HEea o A4 |3 level
1.5:1(38.3%) 53.40 48.45 |
2.9:1(63.3%) 43.41 42.56
4.7:1(77.0%) 39.75 39.3
6.9:1(79.7%) 38.93 3855
7.8:1(84.8%) 36.73 36.49
9.8:1(88.3%) 34.06 33.90
13.5:1(89.8%) 32.14 32.02

AOIEXBAGAN SoSE0 2Bt & A0 VI8 451
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B7} 44111 | 6551 | 7.81:1 | 9.81:1 |10.74:1
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NTU
CSIE
CMLAB

a= 14, Hsul(13)28] ¥E{al=a
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Y e 2 POl SEAYY Lo teet
R e, | e Mrr. lans
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a8 16, Het 7|He| A& Zonf

2oy =AY FARE Aol A& WY 13 HE U
20 oj& HE&A 7HA A dEvta A& dgEolt
a9y 15% 16 7}*17# T 7]FEA A vlasiEE
ALY 710l & GFENE B HE AV
H 2 A5 ¢ F %IEP. B FEH < HEAE
A&t Aol 7HAA AE AHE vuste A
o] B FL3lt}.
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+ =AM AL 71 YEivkay] 44 9K
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