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Wavelet Based Watermarking Technique

Using PIM(Picture information measure)

Yun Pyoung Kim, Young Jun Kim, Dong Gyu Lee, Soo Young Han, Doo Soo Lee
Dept. of Electrical and Computer Engineering, Hanyang University
E-mail : jackoat@korea.com

Abstract

In this paper, a novel watermarking technique is
proposed to authenticate the owner-ship of copyright
for the digital contents. Using the 2-level
DWT(Discrete Wavelet Transform) we divide a
specific frequency band into detailed blocks and
apply PIM(picture information measure). After the
complexity is calculated, the watermark is embedded
in only on high complexity areas. Conventional
watermarking technique damages to the original
image, because it does not consider the feature of
the whole area or a specific frequency band. Easily
affected by noise and compression, it is difficult to
extract the watermark. However, the proposed
watermarking technique, considering the complexity
of input image, does not damage to the original
image . Simulation result show that the proposed
technique has the robustness of JPEG compression,

noise, and filtering such as a general signal
processing.
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nitiel Zlee wHoez < txd He=(Digital
Contests)e] E¥ 2 EAtel A =7t 7HsskAl HU
OAY Zidxys Q4 BARY Fo] YEA Pon,
HAI QA9 HAo] v 43, w23 At o
HYg Edoz s HFzY 2F4E BRI UF
d3 EA7 Fa4E dartz gich 2 Wy F9 3
Uz oxlg Ev% (Digital Watermarking) 719 9]
AHAT HA"E HYEutA el A=A (Copyright)©)
1} <= (Authentication) HEE Y|(Key)E& o]&3td
tAd Zdelzd AdEHE RAo2 H4Yd HEE YH
niazg g1l

Aeutrd 2 HErta A9 2 HEeAAHY HE 9
oo ozt FZ+ o 9(Spatial Domain) F ot g
(Frequency Domain)®] F #ok2 FEHZh 3
Fgoe YEnty dPe J4g FAEsE H4 @
€AY wAskq HErzE s BEeE o
gEo] vy dedta AidLErt macsE I3
AR JPEGY MPEG, ¥¥ ¥ (Filtering) &3 22
A FFolut dnbAQl g4 M [2ld HEwtzst Z
A B 9@ S JHAR itk 9w, S35 d99
AelmtA wye  dag  FFT(Fast-Fourier
Transform)Y} DCT(Discrete Cosine Transform), =&
DWT(Discrete Wavelet Transform) 5& ¢l &3 51
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ol # tiXE fEvtFeo] Aoz AL A
Ae tdid 22 8480 BE g dof 13 A
HAZ Yolrr7} ozl ok FrHDifficult to notice).
AEn| Aol @ d HolHE &4 d2PS W 9
Ejupzel, Y& dlojE e FAo| au2 {FX[7} Hejop
#ok. F U2 A)2d(Signalel vt Y3
of g HAungo]l FAsiok Frh(Robustness). ©]9] ]
o APEE wAdTAL 44 AdRE wpEohA &
AutA GAAeE & o dolg e U= 9H
3zt AAR G fFRsojok st A wWAR ¥
wt2E glely] HS ERA Az gAY £ glojok
& tHTemper-resistance). ¥} HAZ Yeulz @ 4%
2RE Yoz F5d HE0ZE 48 ¥ £ 3l
oo} FrtH{Unambiguousness).
B =8d4E AHA G
PIM(Picture Information Measure)S ©}-&3% DWT7)
Be} AEnka iMe oFn gtk

Y8 FAE 2-Level DWTE )43 3 £ My F
g4 FYol 8x8 A7 AR EZ(block)2E W&
o E5 992 PIME HE, ERZE Az Y
Alg(Threshold) o] 4] E333t g9 iyt 9E
w3 E Aiddte HH S FHH AEY YyPe A
e B MY Fas 999 5HE 1A @
AE w2 E AU ol G4 HFe] Ast
L EF FEoly ¢S o sy WE Helni=2
231717} &ol A gvh. ey Agd wye
4ol FAEE olE3ld YEntaE AUTo==H

Ez L
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W&ol JPEG %, 3, WY 3 2e o
sAe 2% 54E nolEh
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Aelntasg Ag2 256x256 UE
2-level DWTE #335to] 79 didez EHg
& @ oy Fol HL, dlgel aisiAe 8x8 =179
AR BEZ20R etk F4& 8x8F Uyt oft
d4 d=9 FF9 JPEG(oint picture expert group)
¥} MPEG(moving picture expert group)oll ] AM&-5 =
Be JH ¢EAME ZFUst YEvpy HAS
et 7] iAol 3 F¥dos 7t 33w
PIME TFated 2 olf7F Aok 4z 8x88 o]
U F9E PIME &5t F4e] BEg=g AMdn
PIM& Shi-Kuo Chang®] A% d4tel Hieg =
dste g 7 Weeli4]5]. PIMEe of A ()=
Zo] Feogd .
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L—1 M
PIM(f) = 5h(i) = T h(3)] w

f(=f(z,9)) : PIM& Al daz g 4 N EE
E£E)

1 QAo ¥l (gray level) @, 0 < i< L—1

L a3 9A (== gray level ©A)

h{%) : gray level®] £ ¢l pixel®] BES

PIMe HA B A(pixel) 9 s2ETWe] Hu) ztel
Meske] Aol He @ & Utk 4F Fol
PIM(f)=0 o|® 94& @ 71X %7 @ g
ved Jaeld ¥ + Utk 29 WY da AR
8ol gol EAstel ugez e MEpa) ge

7" PIM7F 7S & @& 71AA Hed o2g
e B otolatn Fosta Qi

AN F& PIMYP #%EL 7] A9z HY
(sorting) & ¥ 2 A¥H &9 F7H(median) &S T
stef, 2 7 @R € gs B34 499 gAge
2 Ap3@ch olll 19, 3 & DWTH HL, o o3
PIM-Z Ag&3&o ARG & 99 qA8tn
WA JAgEYG @2 49, Z YEuiast 4YEHA
FE 9L gNoz XY agelr ¥ =Ed4dM:s
ARRET & Fgo gixt HEjnta g 4o

29 1. 9 94 Original 18 2. DWT 3 3%

Image)
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a8 4. PIM
H 99

1% 3. DWTHE HL,
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i) = Hii) + Ot j+ hx 1000) 2
te 4y 949 AS &, t'= Ygeetart 4dd 3
Aol AF gtoln, ot AR Ao dojef Aol
ig} j& WA g4 UE FA(PixeDd HAelH,
A AR EE9 ®WIott. § HL, 492
128x128 ¢ ZV|o|Bg, B59 WIE /M 49
o2 Z4E HET} 14
oAl Hel MY Q8F ol 59 WHIE 256°
gc. 81 Aoj7k MA A dF F4d
(Pseudo-random sequence)3 oA (i+j+hx1000)W
A2 & Adeste] YEuta JRE AT

A,

=

ot
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zo 2#2g 1, 0EF
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AEsize 228 4 @)% ol DWTHE 9 el
HL, 993 9H=a7 A4U8 94e DWT# ¥

HL: 999 A% el zolst 7] @e o] g@ozA
SESSEIL

t) — o)
24

(3

T(it 5+ hx 1000) =

1. 7174 (Robustness) 28

B =7 AgE vy AA4dE Hrtstr] Hete
ARG 97 dolEZ (Wavelet) BEE ARSI ATH
2 9gAe 512x512 =AY ‘barbara’  E A FA
(gray-leve) & Alg3tHon, age ARz AR 10
& AR, 9Eivta A9l Al FFed gid Agy
 FHrb Wyes Y94 YEvbAE A
PSNR(Peak-to-peak Signal-to-noise ratio)& AF&3F
Al =8 948 HE vlag F2d JEEtz= o §A4)
= 53 8 FB=(correlation)& AE3H Tt
AelvtAd @ G4 g2 JPEG 90% ¢35, 0=42] 16X
16 2719] lowpass HYE & (Filtering), =0.05¢] 7}-$-A|
et &2 7HAdditive Gaussian Noise : ADWGN), 9X
9 vlt]d(median) WE Y57 2L Mg WEE & F,
Aedntag F2, g8 YHvzY HEzFy &8 4
Elvtae] 4A=E vustgoh £33 YE vaE 4
3 G 9 ¥wzE 3} F &2 92 803 50
A HES de ud 4E dEviaY dERE 3
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1.000) (b) HEvt2

g 5 (@) YHeag
(PSNR = 48.23db) (correlation
i

£ % 0 % & &

(a) (b)

a9 6. (a) HElvtazt A" d4dd JPEG 90% ¢
2% 94 (PSNR = 2568db) (correlation = 0.8966)
(b) HEvt AHE
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(a)

a9 7. (a) 9ERazt Ade 49 8x8 median
gelg @& 94 (PSNR = 2299db) (correlation
0.8145) (b) etz Y BE
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(a)

oy 8 (a) HAEntaEzE ARIE A 0=0059
gaussian #-SUA7FE % 94 (PSNR= 13.78db)
(correlation = 0.4890) (b) ¥Ev}a A=
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(a)

()9 Evlart A48 92
% 94 (PSNR =
(correlation =0.8234) (b) YEivla 4ax

16X 16
21.46db)

a2y 9.
Gaussian lowpass YE &
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£ =RdAe 989 Fad BEE MYsd 2
F9d HEivta YrE Adde A2 AEHA
HE A AL FPe 4 g¥e DWT
o] &3t} 2-levelz EHITE HA FagF o9
£4 235 Fol gste] 4A AA 2 WY
W, HA FHs fF& 74]9]6}57- 3 #@ad
HL, 949 HEnzg '.‘J?J?f}‘}il:} M HL, 99&
8x8 BEo= L}-r ¥, 4ze) E5o) PIMERE H
g3 EgEg Adsg. 2 HE=4 BYEE =
Zled dz 398 F gags dAges ¥4, o
AZEG & F94 % DWT Ao ALgA7 ke
HEntag g ol e WS A AYE A¥
vtzs 942 HEviag 329 HdHoiage Y9
AE Fote] 27d& FFE + Utk
211?_“& TS J1Ee YRR 9 949 A
& F7 9o dHuaE 4YU¥ F Ao ole
Nz 544 B 999 dEMe 949
F@E7] gEojvt £ A4S EE o7 vy
o} z{EJa}?] W&o JPEGY MPEGH 22 X&
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