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Abstract This paper proposes a novel text image watermarking algorithm based on word

classification. The words are classified into K classes using simple features. Several adjacent words

are grouped into a segment, and the segments are also classified using the word class information.

The same amount of information is inserted into each of the segment classes. The signal is encoded

by modifying some inter-word spaces statistics of segment classes. Subjective comparisons with
conventional word-shift algorithms are presented under several criteria.

Key words : text watermarking, word and segment classification, word-shift algorithm, inter-word

space statistics
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ously watermarked object undiminished. We are not lim-
ited in this process to the distortions produced by common
analogue equipment, or usually applied by end users with
common image processing software. Moreover, the quality
requirements of pirates are often lower than those of con-
tent owners who have to decide how much quality degra-
dation to tolerate in return for extra protection offered by
embedding a stronger signal.
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marking scheme, one can invent a distortion (or a com-
bination of distortions) that will prevent detection of the
watermark while leaving the perceptual value of the previ-
ously watermarked object undiminished. We are not lim-
ited in this process to the distortions produced by common
analogue equipment, or usually applied by end users with
common image processing software. Moreover, the quality
requirements of pirates are often lower than those of con-
tent owners who have to decide how much quality degra-
dation to tolerate in return for extra protection offered by
embedding a stronger signal.

II. A BENCHMARK

Digital watermarking remains a largely untested field
and very few authors have published extensive tests on
their systems (e.g., {13]). A benchmark is needed to high-
light promising areas of research by showing which tech-
niques work better than others but also to be able to com-
pare quickly new algorithms which appear in the literature.
Until know most papers have used their own series of tests,
their own pictures and their own methodology. So com-
parison is impossible without re-implementing the method
and trying separatly. But then, the implementation might
be very different, and probably weaker, than the one of
the original authors. With a common benchmark authors
would just need to provide a brief table of results and other
researchers would then have a fairly good idea of the per-
formances of the proposed scheme and may make more
thorough evaluation if interested.

For this benchmark we consider the watermarking pro-
cess for embedding and recovering as a black box. For
instance, some systems employ synchronisation templates
or transformation invariants to survive some geometrical
transformations. These template help to detect specific ge-
ometrical transformation. A inverse transformation is the
applied to the image and the watermark is extracted for
the modified image. The combination of the template and
the embedding/extracting process form the watermarking
algorithm as a whole, so they should not be evaluated to-
gether.

A. General procedure

For each image in a determined set, we used the following
procedure for our tests.

1. Embed a mark with the strongest strength which does
not introduce annoying effects. In other words, embed the
mark such that the quality of the output, for a given quality
metric, is greater than a given minima.

2. Apply a set of given distortions.

3. For each distorted image try to extract the watermark
using a success/failure approach, that is to consider the
extraction successful if and only if the payload is fully re-
covered without error.

Note that if the watermarking tools has a command line
interface which allows to modify the parameters of the em-
bedding and to check the error rate after extraction of the
watermark, this procedure can be easily automated using
Unix shell or Perl scripts.
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