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Color image watermarking algorithm based
on human visnal system
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Science and Technology, Shanghai 200093, China; 2. School of Transportation Engineering,
Tongji University, Shanghai 200092, China)

Abstract: The luminance Y in YIQ mode of the host image was decomposed into 3-level wavelets
by discrete wavelet tranfform, the watermark information was devided into several different fre-
quency parts,and pseudo-random sequence xor was used with each bit of the watermark informa-
tion encrypted to embed the spatial domain information with different weight into the frequency
domain of host image according to the human visual characteristics. Experimental results show that
the color watermark embedded with the proposed method is of invisibility and security,and is ro-
bust against the common image processing such as filtering, cropping, noise addition, compression
and so on.
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Fig.1 Block diagram of embedding algorithm
L1 ARKURRSE
NI ZR 58 HVS 165 Rk 22 T AR
TR R € 43 W BBURR AR BE AN ), X F = s RLG

1 B A HR X 2 e, 5 SR %o 5 0 o A 0% s A HR X
UG5 A5 B AR b b 3215 8 1) A8 AL B AU AR
258 AEYIQZsh i F Y 40 ik 58 B o, TN
Q /g e B L B aEIR Y ik AK
5 B n] 4% B HVS FRMRmfie B s T Q
AR A S B AT ER PRI B 047 T P L SO BRI
GPERE .

1.2 MAEZSE

A K Bl A A BR.

B/ fE ERMGEUE 2 . o T AR EE
G52 (5 B K RGB (0% 25 18] 1 1ig 3 UG 3 4 i
YIQ R A5 1] Sk P-4 K BRI AS R DA Fn ek, A
SCAHE Y sy AKEME B

BB/ 2 KEMEEMBULRE.

a. PIKENME B R.G FI B 20 K B (B AL i
— YT H seq. F ok 05 BCE T A B i
LI mEAE B B RS . W seq H—4 NX N
X317 8 HIHIHERE. INEE 1 5515 8 FIKI AR 2]
EEE R B2 FUR B—2EF 51wy s 2Rl 3,4 5]
PR w2 55,6 FIRGBL ws 3 265 7 AL w, . 5K
8 B AR A B, A8 R ARAE R (1 B0 o
BRI B BRI K B . (5 BT w =
Cwy wy wy w) AFFRARKEME B XA Bt 72
AEORUES 8 22 ) B0 B it ) 7K B S ik A B 4
EHGARAE E 25

b. ST HEGRKEE B L e, % H K
FEAE—d] 8 o HERI P BEHLT 51 (PN JP51)D K %50
JPFIF a oK G B TR iz .

B3 XE EERN Y s 21T 3 SN
il A5 2 1 REOT I L IS AR B 4 A7 AR
X HVS Rtk OB FE 60 BG4 i 2% S0 REER 4 g
WA K 5l 2 o 17 P 0 1 8 9 43 o M 7 A
. PR, 25 R B K ED R AT DL L 7K EP BE R N
FRUHR A B 5 1) 30 B R0 % 25 A 5 3504 ool 2
ZINTBE 7S A8 ) e AT 5 5 IROK B B R L K E
FEERE I %A A B B R BARAER 43 R A
YEUN T A B . 4 AT P FiE A Dy s Dy, cDy F
Dy F EARAR B @4 53 Aii . A\ eDy 3 Dy 2 IR
&AM, A H=[cDy c¢Ds cD, D, ], H 2y
— Y ARRATI 2 g A A Ak B 91 o 2 B 2 HR gk
ENfER w=Cwy w, wy w5 H P ELEA]E XN,
o RN TR LB XN H A E R R
P LA—ABLEE , w S =i 107 B, H AP B 1 R4



45 4]

RS — P T AR R G IR GOK BNk 477

BRUA—PAE X H op RECHZE BRI 30
F— AR IR i AN
- jH(i)/Ws_/. Lwi(i) =0
LHGY * W, w, (D) = 1
pi<<i<<p;i+l; H(i)#0,j=1,2,3,4 (1)
. {H(i)_Wt].sufj(i) =0
H (i) = s
H() + Wt/.,wj(i) =1
p<i<pi+l; H(i)=0,j=1,2,3,4 (2)
AL M AH AL E s Prs D2s D3s Pa 53
BIA wys we s wss wy A H PRRIEAE: 1 4
wi BRE W, W R AR
FH T GO I A3 B 40 B 0 1 72 1k e B UK [
F PRI 5 A B R AR o 1) Bt Bt e X
W, 3/ IME HR A3 g AR 43 AR AR W, o W,
W, ARG K, itk DAk, K BPAE S LA 1424
DA [F] B A R B A B 1E E BRI Y 4
By

H'(i

2 IKENRENS &

FK BN G R B A AR ) i B SR U
W HEE AN 2 s . B EAR D B

BT R K ED EMR RGB B0 %5 () i 4y
YIQ %5 [8].

WB2 XY imiET 3 PN R 53 B
AR BN =400 A 15 B 91 AL eD’s . eDL Fl eDy .
4 H'=[cA; D5 ¢Dy ¢Dy ], [FliK R PG B A L
FHBESE] H=[cA;s cD; cD, CDl]»ﬂﬂT%ﬁEIZH%
FUERERT PO B G B p1s P2 ps F1 py JEH
WK H R H R g 3B N

[w; (i) = 0.H'(G)/HG) > W,
lw;, (i = LH (D/HG < W,

pi<i< i+l H()#0.j=1.2.3.4 (3

Forf
W, = (W, +1/W,)/2

[w;(i) = 0,H'() <0
lw () =1,H ) >0

P<i<pi+l H(i)=0.j=1.2.3.4 (4

SB3 BEH ZHER TS R i AN A
E05E 8 HIE B AIUHAHFE 1 K 7= A hBELT 51,
SO A — iz B G i AR & 21956 8
S5 S E FELEL O F 1 B A B R, G A B 43

) AR K E AR

FKENER

! ]
RGBH RYIQUifs 1 |
]

[

[ waEE
[ Yﬁﬁgﬁnm !
[

[

[
; [ remsm |

KRR B !
7 PRI
w4

2 REEZFIER
Fig.2 Block diagram of extraction algorithm

3 ELWHERSMHRETMEIH

TEACSZEG P, SR A 512 X 512 |y 24 {i HE A,
15 3 &14 (Lena, Babom, Flower) .64 X 64 ¥ 24 {v; E.
FAE K BG4 FB 53 10 i ARCEE AT AR 4 HLARZE 5K
VEVRIRE A M SR A8 o UKk AASCER A A3 K 5
AL o XOPAN AT DA S A5 vy DA oz 2D i A E . 25
BAU P 20t I SRR FR I Y U R A
W, =1.011, W, =1.022, W, =1.033, W, =
1. 0451} s 7K B AN AT DL 4 ik 1) e 161
HUE.

ReJH PSNR (A {51 L PR A K EL AR 7T
DU T NC OH— A0 AH ¢ R E0 PF 48 B 7K B
k. Hod, NC AR
NC =

3 N-1 N-1

SISUSTWL G W, G

e ¢))
«/EEZEW GobE 2ZZ[W "G
K, Wo, Gy k) FoR AR K ENE B 45440 =1
JRIEAE:i=1,2,3 43 51Fm R.G F1 B i j. k &
TR N A (A5 2 AR R
il 76 f H 5% €4 Baboon fE15 32 &4 . Laby-
rinth fEZK ED MG I, AR 4 DA 2480 i &K EpE
414 PSNR >y 42. 3, 42 B 7K B MG 5 JFK BN RS
i) NC {Efigik %] 0.995 6. 435Ik F & @i o w3 3
Y Baboon Hl Flower DA K & 1R 45 43 & 4% 4= 5 14
Lena fE 15 3 R ik A KB BUHCR T TRl 3
Fi7R.
Kl 3 Hr(a) (o Fle) MlrifE EEMG ; (b) (DA
(DR EKEIENE ;s (@) IR bs /K BN (ho L (D Al




478

b TR A A AR

2010 4F % 32 %

(D RXFRE (b)) L () AT CH PR B /K B . B 22 LR
SHNE 1 PR,

XA b2 K B MG A T e ik e, A K
IR A LR B an 2 fizs. QF Ry i 75
B JPEQ MBEA L 5/

M 2 Ha] LA X Rl — e g RS R TR
IKER MG A IS K0 AR /N, ] WLAR ST A B3
(R E PEAR ST N NC {43 BRI £ 1% K840 o
LB K EDER A AR U (- He ik Hodb , BB bl
PR MR T sl R 2 M L AR T LT i

S it

——

’i

‘ (cj Lena

e v, ==

JPEG s 46 111K 308 208 99 A1 A AR i A9 B B0 B8ORS (5
2 0 FHETHE R e i e A AR et v (B U e e i
RORFH b

®1 BANRBHRSH

Tab.1 Parameters of embedded and extraction

Baboon Lena Flower
S
Window Labyrinth Window Labyrinth Window Labyrinth
PSNR 42.3 42.3 42.2 42.2 43.2 43.2

NC 0.9956 0.9969 0.9917 0.9935 0.9964 0.997 0
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Fig.3 Result of enbedding and extraction
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Tab.2 Attack test data

% 3 Baboon 45 3 Baboon fi & Lena i F Lena
ikt JKE[ Labyrinth 7K E) Windows JKE[ Labyrinth 7K El Windows
PSNR NC PSNR NC PSNR NC PSNR NC
RNZ ety 42.3 0.995 6 42.3 0.996 9 42.2 0.9917 42.2 0.993 5
W ‘ 1/16 18.9 0.979 4 18.9 0.982 3 17.5 0.979 3 17.5 0.980 5
- 1/4 10.6 0.953 0 10.6 0.961 4 12.3 0.959 7 12.3 0.958 7
HEL IS 10% 25.2 0.962 1 25.2 0.965 3 25.1 0.956 8 25.0 0.959 3
E R 10 % 29.7 0.902 1 29.7 0.909 9 29.7 0.887 3 29.7 0.898 2
W J(itei! 31.1 0.9310 31.1 0.9325 38.6 0.908 3 38.6 0.954 6
= Hi{E 23.3 0.841 6 23.3 0.856 2 34.3 0.887 3 34.3 0.918 5
ekt ‘ 1 16.7 0.900 8 16.7 0.901 0 11.8 0.933 3 11.7 0.934 5
90° 10.5 0.995 6 10.5 0.996 9 11.8 0.9917 11.8 0.993 5
. .919 . . . .9 . .
]PEG(QF)‘ 29.6 0.919 8 29.6 0.926 3 31.4 0.903 9 32.3 0.917 8
32.0 0.947 1 32.0 0.950 9 33.8 0.920 7 33.7 0.9319
pukz sk 20.0 0.895 0 19.9 0.9213 19.9 0.894 2 19.9 0.920 5
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