=T A EY 2T VESERRIE 35— 9
(2001. 12. 13)

S EIRALRE TN PN IE# & 107 — ) T A Wiz
E{GEFED LD IAAE

T BLRZt HINRFE

t RILARS  TEE
T 700-8530 ML ILTTESH 3-1-1
Tel:086-251-8128

E-mail: {tsuge@trans.cne.okayama-u.ac.jp

H5% L ABTREREGEOIMICH L CHEE bOETEY LEZRET 2. AFHRTE, F9ELLEHFATLN
SERIIN—VEEORR Y 2 -7 Ly MEREMEL, SERGEEL (MRA) £HiHT 5. €0 MRA (I L PN R51%
B CEESIEME L, F0%1AITEICIRT7 - ) DEREMHT. BT — ) LREEEDREED LIFROC Y
MG U THE S5 2 LI L D IEHEMoAL, RFEE, PNRIE AV TEEEILHL T 2700, BORKIHWL
PN ZH % M54 0HE 3 HIEMBE - YHETERVEVINMEA L T 5, RIBEICGFEEEZO PN 8% EL 2 MRA
Bisr & B A LISHOMeA $ N2 Hi{E 0 PN 18 MRA O#5 %Ko, LRTHRY —) 2 RBOR s e BB L Tw5.
DO YL NIEERO - BHFOTF— I P THEL LEROREATE L LV I HHEL > TV 5.

x—7—F TFEIL, By -7y MRk, SERGEIL, FRBIE, 1 RTMET ) AR

Watermarking Method Using PN Diffusion and 1D-Fourier Transform of
Multi-Resolution Approximation for Image

Koichiro TSUGE', Yasuyuki NOGAMI', and Yoshitaka MORIKAWA'

1 Faculty of Engineering, Okayama University
3-1-1, Tsushimanaka, Okayama, Okayama 700-8530, Japan
Tel:086-251-8128

E-mail: ftsuge@trans.cne.okayama-u.ac.jp

Abstract In this paper, we propose image digital watermark method which has robustness against image compres-
sion and clipping. In this method, we first at first take discrete wavelet transform of original image, and get out
multi-resolution approximation (MRA). Next, we spread spectrum of the MRA by Pseudo Noise (PN) sequence, and
then take 1D-discrete Fourier transform (DFT) of each column. We vary the DFT coefficients according to each
bit of watermark information. This method has the features which the third eavesdropper, who don’t know the PN
sequence, can not decipher the information data and alter them. In detection process, we take the DFT difference
between PN-spread MRA of original image and that of watermark-embedded image and calculate shift of the DFT
coefficients. Therefore, this method has the advantage that we can detect the watermark information even from the

clipping image.
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