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Improved Schem e of W aterm ark ing Based on Singular-Value Decam position
Zhang Suisheng, Yuan Zhengdao

(D eparment of Physics Zhengzhou T eachers College Zhengzhou 450044, China)

Abstract An mpmwoved schane of singularvalue decomposition algorihm is presented Combned w ith human vision
systan (HVS), the upper boundary of enbedded strength i blind w atem arking akorithm is given and the boundary of
antrattack ability n different watem atk ng strength & detem ned H igh strength watemak & embedded n by using
singu hrvalie decompositon, whik ensuring the mage quality At last use the high error correcting perbm ance ofTur
bo code to antrattack and extract watem atk Expermental result show s that the schene is robustwith the taditionalat
tacks inclide JPEG canpresson copping mean filtey random noise and pepper-and salt noise
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[4]

SPHT s 8bit 1bi
Logistic . Wiz Turbo .
, f(0)=1f(1)=-1 Q a= {a, ay - an},
b= {b, by, -y b},
a®b= {ab, axb, -, ab,}. (1)
a b {1 -1}
a; Xb X b = a (2)
a; Xa; Xb; = b (3)
ab
a®b®b=a. (4)
a , O , b . (4)
(1) 1 v, Logistic V2
(2) X0 u, Logistic P
(3) V2OP = D.
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(svD)" , :
: A, A A= USV. U-=
[w, up 5w, ] € R™', V= [v, 03 0] € R, S = diag(0,, 0y -, 0,) € R = U'AV.
SVD e
(1) , ; ,
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2.2
(D I( M xN)  pxq ; M p
xN /q .
(2) 3 , (LL) .
SVD ,
(3)
w , T , s ,
{r: r—mod(r s) + 3% s/4 mod(r, s) > s/A
w =L (5)
r=r—mod((r—s/4),s) + s/4 mod(r, s) < s/4
w = 0 r=r—-mod(z s)+ s/4 mod(s, s)<3><s/4 (6)

r=r—mod( (r—s/2), s)+ 5xs/4mod(r,s) > 3 xs/4
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Fig.2 The flowchart of embedding watermark
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Fig.3 Subjective evaluation of improved watermarking algorithm
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