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Abstract

In this paper, we propose a new feature-based text
watermarking for the binary text image. The structure of
specific characters from preprocessed text image are
modified to embed watermark. Watermark message are
embedded and detected by the following method; Hole line
disconnect using the connectivity of the character
containing a hole, Center line shift using the hole area and
Differential encoding using difference of flippable score
points. Experimental results show that the proposed
method is robust to rotation and scaling distortion.
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219 1. The block diagram of the proposed
watermarking scheme at (a) embedding stage and(b)
detection stage
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2.2. Segmentation

A W 4 233 2% del de] R EAZ
FESZ] s, A 9@ 53, FE 0 @I
LR (profile) I HE o83t E£49 Skewst BAH
Qg #4 WP ZEAdg Fi 4 2o F4
AE B4 99 FRel 7besty, Yyeld B3
st 2 gl TEdge 3 dol9t EAE
TEd 4 & 9o

wd sdeot diasiad (2

-addad an ) dicdada J dude,
didd an 4 dd Jdse o ds s
L0 adlda_ditentad

caddoan cwnn suda du A,

a4 3. 73 % W3k Profile

4 £ o Tzsdg ogs] 2 B 99g
FEE 48 nejETh

hE
n=p|
£
]
Hfaei]
> n»:
g

!
o)

E

3. Feature based coding & o] &
7,

92E HEviy

¥ =RoA Actdte dEwE e B} A
T Y= EXY gHH 54 wsE o839
HevaE A<, AEE 4 Aok Ag" AN
ALgEHE #AY HEld E3o2: Fx9 holed] W
A2 9 R ABAe $X 542 olgdn. o
538 ol8¥ AEnEY By oo .

3.1. Holeline disconnect
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3.3. Differential encoding

F 9 A48 EAol U IntensityE ®lmEte] 2
o7k oRTk 22 ALxe wel YEwia WAXE
w55t Lolth. £2F Ule] &Alsl: & Flappable
score[8] HAEC] AL o8 Aon F 9
A sl dEnta AAAsL A9l Assles ge
WHE ¥E Capacity’l ANteg ZojEvrt, oy
AT A #4459 A4 #AAN4 9 Intensity
BXo 2ol %8 T e BA Abold A
Intensity Ao]tog fejula AAXE A& F vk
Distortion°] Xt} 73 Axs HYen ZHE A9
B3 23 Azl

3% 58 £ ‘e A" AR wEe HeAR

oofch.

CCC e
@ ) s

39 5. feature based coding®] o} (‘@’E3l) (a)

Hole line disconnect (b) Center line shift (c)
Differential encoding

“Digital Ciygma” gfers to the dig
profextion in public ciEnas, much |

Intellectual progeyty protection for

19 6. Feature based coding & ©] 43}
ARE AU 9

4. Ay 4 45

41. A3 ¥y

A A1g Feature based Coding “HSo)| dstd o7
A ZES ggd mviz XY FAHE o) gsio
AFE AP3Gc). dutmoz o} Edo] A M=

EBAA ‘o7t 714 Bel YEun ¢ g7t AY =84
vebdths SA489 AT ¢ Ba AX7 N E
holed] E43& 0]838l7] 98] 4Fo) Algd B4 Ex=2
‘g Adas. B A 240708 ¥3g F BAjo] gt
AgE& 212} On-line Document®} Off-line Document©l]
8 AAEATE. On-line Document?] 7A-$, THH
Aol g £9& ddez ANFsgoen, A4 =¥
A9 Afo BAo] b oy X HF F 3
@°, 1°)% 2719800%, 150%)°] blstd
v 13ttt Off-line Document®] 72, A
T8 299 dHEL HAUE B4 gy
FFE ol gste HAEniae P& EL wwEYPT} x§
HEgR e 5ol o Aolg BFalr] Ystd Mz
e sl EE00dpi, 600dpiolAe] HE sl ug
Aga B4 ojuAE FH EAZ 5 oA 2y E
3 Ay ge ojuReAg AE HAFS At
HAEEL AA 240709 ‘e#Ro] s 4P AR
A3 FddF AFE dolyd AL FXE  094]
12}o]9] grog HAFGTH

42, A3 A3

Ate Wl W@ dddns e .

(1) On-line Document o g Ag d3}

B Center line shift

B Hole line disconnect
O Differential encoding

Rotation
right 1

Rotation
left 2

Scaling
150%

Scaling
200%

a9 7. On-line Document®] 4% Ax

a9 794 yehd 4¥ A9g T, AANE $HE

Ao @i AF W Hold HAEEL BYL ¥ 5
ek U, EACl <zt Aol BAFoTH
HAe 53 % Ao interpolation®} 1o} wE 4

29 blurring@d o8 A8 Aol Holg RIS & F
et oj@l @ interpolation errorel ¥ Gl =
E738 1 Differential'}' 85} Center lineg9) A< o4
Hold HEEL BYL ¢ 4 9k Disconnectd ] 9
735 g™l 2% interpolation® 2 ¢15 #olF F o
EolA olojxE= dBom Ad AZBo] WoAL B
T Sk

(2) Off-line Document o] ©fst A% A

- 361 -



gatats =23

H25d 1E

it

Hole line disconnect ® Center line shift

O Differential encoding

08
06
04
02

300 dpi 600 dpi Copy and Scan J
13 8. Off-line Document?] 2% 23}

ag g Jepd A9 Adge AgdE P F
Differential¥'] 3 Centerline'd'§ 2] 79 300dpi% =2}
27449 948 A4E FHME Fold 5L o8&
ARE 80% AEY AEEL ¥U& T UYLE BAF2
2tk Disconnectd2]l 749, Connectivity®] o]
ol xR FH H4Ae EAL oj§¥ W A
Aol A71E Blurring £40] HAA Aol dsly
AA 9FE vAA 2L ¢ 5 A Yevrast AE

ol £ME T HEAIY § 240 & 949 dEE0

243 "olXe A I HAHFCAAM  AVe
Blurring®l] 2|& &AHol A7) wjgoldt
T 300dpidlM  600dpiR  2AVe  H4EI}

Folol weh tRRe B¢ AEBel FAYE 532
2 & gt W, ol 24U Agwst eekael me
Uolg & 9t AT Yol A FFIA ALY
aziwc ol 4 Y7 Woleh.

5. A&

ERAgA Z2ke] HeEd 54|
H2E ev7] g ABsAdch
217} 71X & holed] 54 F 944 A7&8
Hole line disconnect'¥#® #} Center line shift "},
£27} 7kAl= ¥ Flippable score pointE<

B

2 7k el
o] -3
ag:n
o] 8¢
A=

g4

Differential encoding B'HE& %3 HEriae
A&g THIGG ol Ex9 FHF
Aol HA dWPHA o HAFL Fi Atd
ARty o] ¥2E QEuPdM g 2 EAV)
He sds Fdo] o o] us) e ngch

FF AR wER 9 9¥ gE §AE
FHY S4E Y PUEC dd dv E day
glem OfflineEAel disiy wA4E & e e

FEol HE ddol Rgsjojof i},
S gty

[1] J.T Brassil, S. Low, N.F Maxemchuk “Copyright
protection for the electronic distribution of text

B3]

4]

5]

(6]

71

(8]

- 362 -

documents,” Proceedings of the IEEE , Volume: 87
Issue: 7, July 1999 Page(s): 1181 -1196

S.H. Low, N.F. Maxemchuk, ].T. Brassil, .. O’'Gorman
“Document Marking and Identification using Both
Line and Word Shifting,” INFOCOM '95. Fourteenth
Annual Joint Conference of the IEEE Computer and
Communications Societies. 'Bringing Information to
People', Proceedings., IEEE , 1995 Page(s): 853 -860
vol.2

S.H. Low, N.F. Maxemchuk, A.M. Lapone “Document
Identification for Copyright Protection using Centroid
Detection,” Communications, IEEE Transactions on ,
Volume: 46 Issue: 3, March 1998 Page(s): 372 -383
S.H. Low, N.F. Maxemchuk “Capacity of text marking
channel,” IEEE Signal Processing Letters , Volume: 7
Issue: 12, Dec. 2000 Page(s): 345 -347

S.H. Low, N.F. Maxemchuk “Performance comparison
of two text marking methods,” Selected Areas in
Communications, IEEE Journal on , Volume: 16 Issue:
4, May 1998 Page(s): 561 -572

T. Amano, D. Misaki “A feature calibration method

“for watermarking of document images,” Document

Analysis and Recognition, 1999. ICDAR '99.
Proceedings of the Fifth International Conference on ,
1999 Page(s): 91 -94

R. Safabakhsh, S. Khadivi “Document Skew detection
using  minimum-Area  bounding  rectangle,”
Information Technology: Coding and Computing,
2000. Proceedings. International Conference on , 2000
Page(s): 253 -258

Min Wu, E. Tang, B. Lin “Data hiding in digital binary
image,” Multimedia and Expo, 2000. ICME 2000. 2000
IEEE International Conference on , Volume: 1 , 2000
Page(s): 393 -396 vol.1



