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Abstract Based on spread spectrum communications , the approach concerns mainly a series of techniques: the substitution
of DCT of 2D in frequency domain of the owner image, the use of selection-and-group tactics conducted by means of JND
threshold of gray-image and the multiple-based work underlying DCT frequency domain of the owner image , the classification
of embedded watermarking with AC of intermediate frequency,the performance at random on AC of high-low frequency that
embedded, and the realization of digital blind watermarking of multiple gray watermarking in order to transmit it by the
‘mode of carrier wave. This algorithm evaluates the capacity of the digital watermarking and extracts the digital watermarking
without the original watermark and the owner image. The experimental results proves that the algorithm is of good robustness
and renitency for the procedures, like filtering, adding noise, clipping, JPEG compres‘sion‘

Keywords digital blind watermarking, spread spectrum, DCT frequency domain, AC, Multiple-based, JND threshold.
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Fig.1 Spread spectrum communications on DCT frequency domain
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B C; (u,0) #17 Zig_Zag HEFY, I3 2 4 IDCT |
T EHKEEBR W,

(6) X 4ETE (B g, <g) ,EREFTRTREE
$|3 ~5, [ EMKEPEBZ W,

5 XWERRLH

FE LI BL 256 4% 512 x 512 K& Lena fL N
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Tab.1 JPEG compression with various quantization factor

JPEG PSNR NC XK ER R A
80 31.47 0.8351 -
70 30.83 0.7672 B 3(a).(b)
40 28.63 0.6203 -
30 27.04 0.5724 -

LELEHG JPEG B AL T X Tag =70 B, kA
KEVEHER KA 4(a) , RPN KER, KRG
LB % NC = 0.767, W {& {5 ¥ L & PSNR =
30.83dB, i 24 JPEG & {k B F B Tag = 30 i, 78
A4 I F {5 W Lt % PSNR =27. 04dB , % 5 F 3CHR[11]
Ht DCT $ 4323 B £ 25. SAB B M L4048 , (H4K
7% SCE B 754G U AN SR BUIUK Ep R, 7K ER B A B NC
RF X[ 10]F A M/ NERRAENERE (A
NC>0.7), R Bt# DCT 5 DWT 7£ 3% 31 JPEG2000
FEgGnt B KNS B AT RE,

(2) e XBAEEG(E 2(c)) A AMARE
HB=1% ~10% HEH EBRE (K 4(b)) Fmzh
7 (E4(e) TR, ERERMEK2 fim, R
FU MR AN 5% B, B RIS EE RS
%% PSNR =28. 87dB F1 PSNR =27. 46dB, H Al &F
43 R1H NC =0.903 1 NC =0.917 R H K
ENS3 510 3(c) M 3(d) . S53CER[2] M HKED
AN, A B LIRS DCT S8 A A UK Ep
J& ,PSNR i & {H - ¥ KX F 27dB, L0 51 W B 1 &
SR, BT SCER [ 10 ] P /)N B 3804 7 49 PSNR W& 48 .

R2 MBRXHER

Tab.2 results of experiment adding noise
R R LR

FWE PSNR okE %3 PSNR Ne
(%) (dB) (%) (dB)

RKEP

10 27.03 0.7617 - 10 26.72 0.8165 -
5 28.87 0.9030 & 3(c) 5 27.46 0.9170 B 3(d)
3 29.41 0.9699 - 3 28.79 0.9530 -

1 30.28 0.9852 . 1 30.93 0.9769 -

(3) B3940 Xt EMAE B3k A7 A R B AR/
REEY, BERRER(E4 (d). HTAEXHE

(b) B 5%

(a) Tag=T0

(c) WELWRFE 5%

B4 3 StirMark Y37 E N REE B
Fig.4 Carrier image attacked by StirMark
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FISUK EP R R B 67, MhaE, T 45 i B 15 R L
PSNR = 30. 29dB, f{L{ & NC =0.895, C#R[71%
HE B £ U4 {1 W L W =2 {8 % PSNR = 30. 12dB, # 2l
FEWEMEHA NC =0.891 0, &L LI 45 RAHXTBE K
dtho BAh, A CEST BAAE R (E 2(c) #ATTF
BB B WA, U R TR NC =0.724 {0
W45 By W ({5 Rt {3 FT A Bl PSNR =21. 08dB, 37 F
XER (1] RS E BT PSNR =
16.919dB, X FEEY RIEEK DCT 45+ X B IND
KEMRERMERE, B FE T DCT K&
MR AER W3R T PSNR {H,

6 &

R F IND ['JFR{E 1% $0 7 2K X DCT R 43
4,2 DCT BFiky RuBFREBME, F2EK
EP i AR B E R, B B Rl T DCT SR B 3k
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