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Abstract

Due to the prevalence of Internet, the
various information is digitizing rapidly and
can be accessed easily. Users can reproduce
and manipulate these digital data without
granting appropriate credit to the owner.
How to protect data is one the important
issue they should face. One promising
solution for the copyright protection of
digital images is a so-called watermarking
technique. The watermarking technique can
hide an invisible signature or code in digital
image to indicate the image owner or
recipient.

Although the frequency domain
techniques can provide more efficient and
robust method, it is difficult for them to
evauate the requirement of imperceptibility.
For the purpose of  overcoming
above-mentioned objection, we adopt the
method of simulating attack to simulate
signal-processing operations that modify the
grayscale vaue of the image in spatia
domain. Because of the imperceptible
limitation, we use a just-noticeable
distortion (IND) based on human visua
model in spatial domain to check out the
maximal intensity of simulating attack. Thus
the image operated by simulating attack is
transformed to the frequency domain and is
able to obtain the change of amount for each
frequency component. The choice of
embedding the watermark into DCT
coefficient is exactly depended on the three
factors - the frequency position, the



magnitude of DCT coefficient and the
amount of embedding information. Besides,
we should consider the existence of the
image content features, and then we divide
the image into non-overlapped blocks.
According to the block content anaysis, we
can decide the maximal amount of
embedding information to enhance the
robustness.

In summary, our watermarking scheme
applies human visua system to frequency
domain and makes sure that embedded
watermark into images is invisible in spatia
domain. Besides, we propose the location
strength model to make the embedded
watermark high in robustness to resist
artificial attacks. Experiment results show
that the proposed scheme provides good
performance of robustness against image
processing attacks such as JPEG
compression, cropping, adding noise and
blurring.

Keywords: digital watermark, human visua

system, Discrete Cosine  Transform,
Just-Noticeable-Distortion, copyright
protection
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