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HSI Channel Analysis for Effective Image Watermarking
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ABSTRACT

Image watermarking schemes are researched in the field of digital watermarking for
multimedia data copyright protection, but color image watermarking scheme is a little bit
insufficient. In this paper, we analyzed HSI channel analysis in color models for effective image
watermarking. Simulation results are satisfied with invisibility and correlation from the
extracted watermark.
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[1. HSI Color Model
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Fig. 1. HSI color model
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[ll. Watermarking Embedding &
Extraction
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Fig. 2. Watermarking scheme in DCT domain

CEREEROEERS
A3k SlEEla Ge Fug gddow wakeh,
wgE T el Foe AS gEel oeg o
R apete] IR AT A6 N

2719 mA) Gge Aow v W 3

~

o2

I={ilzy) 0 <z <NV —1), 0<sy<(N-1)} (6)

2 @01 1 = 9 dadola i(z,y) & 9

BESH YA YUEorye Y% Hel MY 24 186
Jel 7+ FAaEdd Wt gaur)E Yeld Ao

= i(x’y 6{07/\72 }
o} SEmta W, o] tigh o]k FARR] WIS A
o= YepgH 2 (D= 2 @)} 2l

wa 9 G T

2

FI(u,v) = \/ﬁ(j(uJ('(v)
—185-1 (204 1ur ] N
E E[l y)cos[ le%)u” }cos[uy;\%)m
=0 y= 2N, Vo
)
FWy(u.v) = \/]}) L Clu)Clv)
M —1M,-1
\ Qe+1Dur]  [Qy+1ur
.ng UE Wilz.y nos[ 21, ]LOS{ 201, }
®)
2 (DA Iz,y) = 9 Fela, Fllp,v)
= 9923l g DCT WEA|goln, 4] (8)llA]

W, (z,y)= QEvtola, FW, (u,v)E 9 <
Eul=o] W3k DCT gk Aoty zglal Al

24 949 DT 294 m =



186 186 S HEAHASMIIASIA=2X Ho6d 3T

FII:I

FOT; (u.v) = Fl(u.v) + kFT; (u.0) 9)

2 QoA FIW, (p,v)E 9 2ol Jent
=7h 4818 DCT #9574 @2 vhebdl o)

k= SElvkae] A% 2718 24
) 4 S FAE ek Aold, ARl
]l IXEN, XN, 9ol Fdel Ardskh
22l 9l gkl QErkas) AE Fos A

o olat FARIMES B3| Felvulrt sl
Qe % gtk A (100 9 olitalelm
o

Aol g =

N-1v-1

£ \/\ - Y Y clu)el) (10)

2 u=0v=0
(22 +1)ur J 2t 1)ex
T Ll T

FIH-L(u-u)ms[

2 QONA fIW, (z,y)E YErta7E 49
g gaolrk

HEmart AdE e ERY dEvlae)E
e FEma A1) B9 o B Sy 6t
27} AlE g 9 9e

R
W 4 ()7 2ol e & glrk
FIW, (u.v) — Ellu.v)
AT () = — (11)

o5

SIS Farol FI K4 UM B P
of EMMJ4 AS W A0 ASE FUE
OIS =0H4: M4 42 LIEHH 210ICH

V. Exper imental Results
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TabIJeL1. PSNR of HSI channel

Channel PSNR(dB)
Weight H S I

1.0 2044 2051 20.42
0.8 24 28 2427 24.29
0.6 2774 27.80 27.78
0.4 30.04 2998 30.08
0.2 34.96 34.75 34.97

£ 2. Aug

YE0lT X5 MBS

Table 2. Correlation of watermark extraction in each

channel

Channel Corr.(%)
Weight H S [

1.0 96.28 95.87 96.54

0.8 92.70 92.15 92.92

0.6 37.46 87.22 37.86

04 82.65. 81.75. 83.05.

0.2 79.24 78.88 79.74
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