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A Security of a Watermarking for Copyright Protection
Using Wavelet Transform

YASUYUKI SAKAI,t HIROKAZU ISHIZUKAT and KOUICHI SAKURAIt

Conventional watermarking using wavelet transform utilizes the frequency information
which is given from once and for all acting orthogonal Haar wavelet filter to original im-
age. But it may be very week against alteration attack of malicious user, because they could
be easy to eliminate hiding information using low-pass filter. Therefore, we propose a new
watermarking system based on our experiments. The system has following two features. The
first is actively utilizing substancial characterisity of Multi Resolutional Representation with
wavelet transform. The second is including an idea managing somehow to enbed watermarking
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to lower frequency field. As a result of some experiments, we confirmed these effects.
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Fig.1 Recursive computation of Haar coefficients.

TR ) = (f, h]) i Haar 7 = —7 L v MR
LIEER G, 8T L) EREEL, BEERE LD
EG L HERT — Y CHBAT 5720, 20X 7 —)1Lo
ETEHL SN S ) v EE TS, FER T
BroOBBERETS. L ATEESNRL §ICH
LG, sl 2UTFTOLICERTS.

2=
3£=2N{/ flz+277k)dz = (f,x}) (6)
0 .

7L,
1 0<z<1
X(x)—{o <0 or 1<z )
Thh, TOBBIEAT -V ()
X4 (@) = 2/°x(227 — k) ®)

IR, BBEERTWD (X)) =1). /%
BXE 277,27 (k+1)] OFHETH 5.
LT

1 1
@ =

ﬁ(sjzk - sék+1) 9)
PETETA, NIV E L O X 52 Haar B EHRE
MRt T2 e TE S, 270,

-1 L

s, \/i(sé,c +s§k+1) (10)
95,
2.3 HaarEXU -7 L v T8RO 2RTAD
iR

AR L7z 1 RJC Haar K% 2 RICICHIRL, &5
ICRDBEHZDO% 2x2 WELIL R HEBOERIC
BHLBZRY. 2R LEEBOEEES T &L,
v x2=7 Ly VEREBEOZEFBOERBEE wo, wi,
we, ws £T A, INLILROIFFIEETRDALZ L
WTE5,

wo 1111 Io
w 11-1-1 I
t =1 ' (11)
w2 411-1-11 I
w3 1-11-1 I3

wo FEEMGEERL (MRA) &IFTh, KERE



Vol. 38 No. 12

Convolution

B2 2x2EEOEH
Fig.2 Transform of a two-dimentional image.
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Fig.4 Onishi and Matsui’s method (wavelet transform).
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Fig.5 Onishi and Matsui’s method (recovering seal
picture).
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Fig.6 Composite image (left) and low-pass filtered

image (right).
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Fig.7 Two low-pass filtered image (SNR=18.73).
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image one time | two times
(SNR) (SNR)
lena 43.57 41.55
bird 43.62 40.65
montage 43.55 39.81
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Fig.8 One time transform (left) and two times transform
(right).
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Table 2 A comparison of sealing into edge
with sealing at random.

image random edge
(SNR) (SNR)

lena 50.37 50.08
bird 51.05 50.64
montage 50.15 49.99

Ho v IHRAL () L7v8alidh (4)
Fig.9 A comparison of sealing into edge (left)

and sealing at random (right).
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Fig.10 Laplacian filter.
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