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Abstract

As many current image watermarking technologies
have difficulty to cope with general and geometric attacks at
the same time, the motive of this thesis is thus to integrate
a variety of technologies to allow the watermark to survive
under various malicious attacks. In actual practice, a dual-
domain watermark embedding scheme is developed for
such a purpose.

In our study, the dual-domain watermarking
employs the Discrete Wavelet Transform (DWT) and
Discrete Fourier Transform (DFT). The DWT has multi-
band resolution properties so that the watermark can be
embedded in the low-frequency band that is less susceptible
to damages. On the other hand, the DFT has the invariant
geometric properties that can withstand geometric attacks.
Our scheme is to embed a trial template in the amplitude
DFT for judging the possibility of geometric distortion
during the process of watermark extraction.

In addition, in order to enhance the obscurity and
security of the watermarks, we have used the spread
spectrum technique along with chaos theory. The
experiment results show that our dual-domain watermark
frame is superior to many others. Not only its PSNR can
reach 45 dB, but it can effectively shield against general
attacks (e.g. salt and pepper noise, Gaussian noise, JPEG
compression, etc.) as well as geometric attacks (e.g.
rotating, zooming, cropping, etc.). This study will prove
that our scheme constitutes a very effective and robust
watermarking algorithm.

Keywords: Watermark, DWT, DFT, Spread Spectrum,
Chaos Theory.
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