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Abstract; In this paper, we propose a blind NSST domain image watermark decoder, wherein a vector-based HMT
statistical model using BKF distribution is used. In the proposed scheme,the NSST is firstly performed on the original host
image,and then the adaptive high-order watermark embedding strength functions are constructed, and finally the watermark
data is embedded into the significant high-frequency coefficients in NSST domain. At the watermark receiver, NSST highpass
coefficients are firstly modeled by employing the BKF vector HMT , where the BKF marginal statistics and strong intra-sub-
band, cross-scale,and cross-orientation dependencies of NSST coefficients are incorporated. Then the statistical model param-
eters of BKF vector HMT are estimated using the expectation maximization approach. And finally a blind image watermark
decoder is developed using BKF vector HMT and the maximum likelihood decision rule. The experimental results validate
the effectiveness of the proposed technique.
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6.2  NE[ERANMENRK

AT E AN A SO TR BN AT BN v, 34T T
SR T AR SO BT K B R S 37 B M, 2 LKL 6. X
B IE6 gt TR BRI S K ET R B 2= (E A
(AR 512 x 512 x 8bit B, K B2 128 {37 B HLIT
G . AMEF ), A8 SO B B A AT SRR
6.3 %MK

AT WL PE A A SO 1) B A T e, FRATTR
IKENENGHAT T — RN Bk 525, A 4% JPEG A 5t £ 45
(JPEG Compression) 7% il & B (1 M 75 ( AWGN) . &0
MR M 7 (Salt & Peppers) . F {H J& I ( Median Filte-
ring) . 5 8 & I ( Gaussian Filtering ) il & 4% IE ( Gamma
Correction) | Jig %% ( Rotation ) 4.

B 7 255 7 10 MRS AR IER 5 100 AN [R] 256
PLECFIK B P YR I PE R (OF- 2 BER) |, -5 3CHR[ 7 ]

(2018) HE47 T X 1.

F2 AT BAKRE 4% Lena, Barbara 5 100 20 AN [A]
128 3 F1 256 3 457K V) 7 2 0 M RE (712 BER) ,
JESSCERLS T AT 1AL,

DL SEae s SRR W Br 42 ) B0 R OK BNGRL
ANMELAT B0 () AN AT BT T HL BB 4% R BT R 4 e
iy (W1 JPEG JR45 B & s b HE i 45)
IR TR E S S AT SRR PR 2 (A B R A A )
LR R A SO - (1) BIAT AT A e {0 R ALE &
BFRFIER AR T RAE BT YT A2 4 5 (2) M3 1 20 1 RE ) 3
SRR LA K B A SR R (3) SR T ) A 3l ik
A ZR A A AR R TR G Y 5 (4) FE 00 R T A2 d
FRE Z RO SR, HETT ARG 3 1 T RE ) SR ) 2
FHORIR G e S,
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£2 FRAFEMEHEEILE (FH BER)
Barbara Lena
128bit 256bit 128bit 256bit
LGN
NIGE®! AR NIGE! AR NIGI® ES =7 NIG ARCE L
(2016) ( BKF-HMT) (2016) ( BKF-HMT) (2016) ( BKF-HMT) (2016) (BKF-HMT)

No attack 0 0 0 0 0 0 0 0
JPEG (QF =30) 0. 2321 0 0.2811 0. 0005 0.2132 0. 0001 0. 2420 0.0011
JPEG (QF =40) 0. 1851 0 0. 2483 0.0010 0.1772 0 0.2249 0. 0007

AWGN (o, =10) 0.0171 0 0. 0235 0 0.0150 0 0. 0200 0
AWGN (o, =20) 0. 0491 0 0. 0545 0. 0002 0. 0380 0 0. 0630 0.0017

Median Filtering (3 *3) 0. 0242 0 0. 0436 0 0. 0220 0 0. 0420 0
Median Filtering (7 *7) 0. 0821 0.0041 0. 1282 0. 0056 0. 0790 0. 0042 0.1173 0. 0058

Gaussian Filtering (3 *3) 0 0 0 0 0 0 0 0
Gaussian Filtering (7 *7) 0.0112 0 0.0154 0. 0002 0.0130 0 0.0170 0.0018

Gamma Correction (y =2) 0 0 0 0.0019 0 0 0 0
Gamma Correction (y =0.5) 0.0341 0 0.0414 0. 0257 0.0310 0.0157 0. 0436 0. 0233
Salt & Peppers (5% ) 0. 0292 0 0. 0454 0.0011 0. 0280 0. 0003 0. 0456 0. 0022
Salt & Peppers (10% ) 0. 0423 0 0.0745 0. 0023 0. 0450 0. 0052 0.0758 0.0071
Rotation ( —5°) 0.0272 0. 0055 0. 0395 0.0113 0. 0294 0. 0056 0. 0439 0.0107
Rotation (5°) 0.0216 0. 0046 0.0416 0. 0096 0. 0245 0. 0048 0. 0445 0.0103
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