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The vision of the Semantic Web entails that large amounts of multimedia data should be an-
notated with semantic meta data. Current technology for content-based image interpretation is too
limited for automated annotation of visual material. Techniques used by image search engines
are also very poor and are unlikely to be improved in the near future. So, human annotations
are required to make large annotated image corpora available on the Semantic Web. Currently,
image archives use human annotators to select a set of keywords to describe an image. There
are several problems with this approach: consistency of vocabulary is hard to enforce, keywords
cannot describe relational properties of the images and the keyword approach does not scale up.
Searching an image archive such as GETTYONE1 which contains some 350.000 images, with
the keywordape delivers 575 hits. The Lycos multimedia engine finds over 5000 images for
the queryGORILLA. More specialized queries tend to give unstable results due to inconsistent
indexing methods. Searching the full Semantic Web with tenths of millions of images with a sim-
ple keyword approach is not realistic anymore. A more sensitive method for creating semantic
annotations for multimedia material is needed.

We are developing a paradigm for indexing and retrieval of images and other multimedia
materials for the Semantic Web. The paradigm is based on the following key notions:

• Annotations are built from structured sets of descriptive elements, which are extensions of
the Dublin Core [1] and VRA 3.0 [2] metadata element sets.

• Relational information is represented using complex instantiated structures, resembling sen-
tence structures [3].

• Annotations can be hierarchically structured. The subject slot of an image description can
contain references to other descriptions of objects in the image.

• Existing thesauri such as WordNet and AAT [4] are used as sources for closed vocabularies.

• The thesauri are augmented with additional knowledge to create proper ontologies. These
ontologies are used to infer additional information from a partial description.

• Annotation tools and retrieval tools (search engines and browsers) are automatically config-
ured on the basis of the ontology.

1UEL: http://www.gettyone.com.



• Representation of the ontologies and the indexed material, and implementation of the tools is
compliant with current W3C standards, notably RDF, RDFS, and the usability of emerging
standards such as RULE-ML are being investigated.

In an earlier project on stolen art objects [5] we have used this approach (without the RDF
representations) successfully for the structured description of stolen art and antique objects. More
recently we are applying the paradigm in a number of domains (photographs of animals, land-
scapes, buildings, paintings) [6]. In these experiments a number of tools were used and developed.
We use Protg 2000 [7] for construction of the ontologies and for generating RDFS data. The Protg
WordNet plugin was used to select certain parts of the WordNet ontology that were relevant to
a particular domein. An RDFS version and browser for the Art and Architecture Thesaurus was
developed and integrated with the description ontologies. An image annotation toolkit that au-
tomatically generates a user interface from the RDFS specification of an ontology was used in
a number of the experiments. A preliminary conclusion from the experiments is that the highly
structured annotation of images allows a much more fine-grained retrieval of images than the
standard keyword approach. The use of RDFS technology turned out to be staifactory, with the
exception of the representation of inference rules [8]. In structured annotations it is often possible
to aid the annotation process by limiting the set of possible values based on constraints. In many
situations it is also feasible to provide sensible defaults based on a partial annotation to speedup
the annotation process. This requires knowledge about constraints between properties as well as
default knowledge, neither of which can be expressed in RDFS.
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