
International Journal of Innovative
Computing, Information and Control ICIC International c°2008 ISSN 1349-4198
Volume 4, Number 11, November 2008 pp. 3005—3026

MULTIPLE WATERMARKING BASED ON VISUAL SECRET
SHARING

Tzung-Her Chen and Tsung-Hao Hung

Department of Computer Science and Information Engineering
National Chiayi University

300 University Rd., Chia-Yi City 600, Taiwan
thchen@mail.ncyu.edu.tw; thhung94@mail.csie.ncyu.edu.tw

Gwoboa Horng and Chia-Ming Chang

Department of Computer Science
National Chung-Hsing University

250 Kuo-Kuang Road, Taichung 402, Taiwan
{ gbhorng; s9156017 }@cs.nchu.edu.tw

Received August 2007; revised December 2007

Abstract. With the proliferation of digital multimedia, more and more schemes for
digitally watermarking have been proposed to provide alternative/complementary solu-
tions for digital multimedia security, including copyright protection, multimedia authen-
tication, broadcast monitoring, traitor tracing, etc.. These watermarking tasks are not
mutually exclusive. Moreover, any multimedia document may have been subjected to
multiple watermarking applications or several repetitions of a single goal. For the devel-
opments of digital watermarking techniques, robustness enhancement, public verification
and multiple-watermarking applications are three major focuses. In this paper, a water-
marking model for multiple-watermarking applications, based on visual secret sharing, is
proposed. The feature of the proposed model is to involve the concept of visual secret
sharing into multiple watermarking. Furthermore, an implementation instance, aiming
at enhancing the robustness of watermarks, is shown for which a series of experiments
over both DWT- and DFT-domain were conducted. The proposed scheme has the fol-
lowing advantages: First of all, the proposed scheme is resistant to both common image
processing and geometric distortion without losing commercial value of the protected con-
tents. Second, the protection of both the owner’s copyright and the customer’s ownership
is considered. Finally, visual secret sharing is introduced to make user-right-proving pub-
licly verifiable.
Keywords: Multiple watermarking, Visual secret sharing, Publicly verifiable, Digital
wavelet transform, Discrete Fourier transform

1. Introduction. As the progress in networking technology has enabled much faster and
easier distribution of digital documents, duplicating and distributing digital documents
have become as simple as clicking a button. Accordingly, the issue of copyright protection
has become more imperative than ever. Furthermore, the current problems with copy-
right protection obstruct the rapid evolution of computer and communication networks
[1]. Hence, the enhancement and further development of digital copyright protection are
central to the development of future communication networks.
Soon after, the significance of copyright protection for digital documents was high-

lighted, digital watermarking techniques have been widely considered as one candidate
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