o)7 LU Jabe] Hg3tE TiAY
Auimize) 4% A4

aaxr _“_HMH __ﬂg%rﬂ . ?J_IH§T11‘1

2 %

OAg e dolE Wil AAAe ANHA e AEE st ARV RIS AR
Whoz gFE J)ahetE W 27)dR 5o FAE 94 dolEy) ALY A4S VY £ dE PEe
2oz 2790 o} TAE 944 et ARDL REFE APE I0K BLHA Gtk £

EEAME o7 ZYUE o] HJErAE 4Y9dte A2 WS Addn

At e 44 dud & F 16x16 2719 BFAM 104829 AeE st 7He" e
2x2 BEH Yiro] JEirta gtoll Wit B2 Fejd JE BF dd vugor JEvAE 4Y4d
AETkE RE T 09 F NS ALs BU AEIA WER U Be YRE RAY F A
AEPE AEE AER AN} AR 9E3F 71E £F Y S o) &) AErta YR E A7, AFAdE
e vtael O] g4l 48 489 gevla ARG vlwgo g s15dit A5 rte Aeeta 4y
e ZUE & F 2089 & W AR Ase vasdd

An Improved Method of Digital Watermarking
Applied to Binary Printed Images

Hyoun-Ju Kim’, Nae-Joung Kwak", Heak-Bong Kwon' "'

and Jae-Hyeong Ahn'"""

ABSTRACT

Digital watermarking is a copyright protection technique for digital images which embed a code into
the digital data so the data is marked. Watermarking techniques previously deal with on-line digital data
and have been developed to withstand digital attacks such image processing, compression and geometric
transformations. In this paper we propose a novel method of embedding watermarks in printed images.

In the proposed algorithm, watermark is embedded in a dithered binary image by comparing the 2% 2
blocks of the counting array is the number of {WHITE) in the 16X 16 blocks of the dithered binary
image with predefined reference block pattern, which is generated by watermark values. The proposed
algorithm is able to provide more information at a watermark because the proposed algorithm use both
‘1" and ‘0" as watermark values. The watermark information is detected by comparing the watermark
which is reconstructed from the image which is embedded watermark with the original watermark which
is embedded in a binary image. The performance of the proposed algorithm is compared with that of
the conventional watermark embedding algorithm for printed images by detecting watermark for scan
images.
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