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Abstract.  In this paper, we present SHIRI-Annot , an automatic ontology-
driven and unsupervised approach for the semantic annotation of doc-
uments which contain more or less structured parts. The aim of this
approach is to build an integration system called SHIRI ® which allows
the user access to documents related to a speci ¢ domain. In this sys-
tem, the querying process is guided by an ontology of the doman and
the answers are only made of the pertinent parts of the documents unlike
keywords-based search engines. The ontology is described sing RDFS
(Resource Description Framework Schema) language. The SHIRI-Annot
approach consists of locating and then annotating concept instances and
their semantic relations. The locating step combines existing annotation
approaches in order to locate instances in the text. The annotation step
exploits a set of metadata and a set of logical rule patterns which are
automatically instanciated from the domain description. T hese metadata
are provided from the ontology or are de ned speci cally for the annota-
tion task. The resulting annotations are represented in RDF (Resource
Description Framework) language. We show through a prelimi nary study
made on a corpus of HTML documents the usefulness of these spei ¢
metadata to represent the heterogeneity of documents. We also illus-
trate through examples how the SHIRI system exploits the metadata to
approximate the user queries in order to provide more pertin ent answers.
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1 Introduction

The Web is a very huge amount of data. The need to automate thisdata pro-
cessing, its exploitation by applications and its sharing pstify the interest that
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research carries on the semantic Web. Information availald on the Web is mostly
in HTML format and thus is more or less syntactically structu red. Because of the
absence of explicit semantic, the querying of these resougs can only be based on
keywords. This is not satisfying because it does not ensureraswer relevance and
the answer is then a whole document. The annotation of web resurces with se-
mantic metadata should allow for better interpretations of their contents. Their
semantic is de ned in a domain description model (an ontolog) through the con-
cepts and their relations. Nevertheless, manual annotatio is time-consuming.
The automation of annotation techniques is a key factor for the future web and
its scaling-up. Many works belonging to complementary resarch elds such as
machine learning, knowledge engineering and linguisticsvestigate the issue of
annotation of such documents. Some works are based on sup&&d approaches
or on the existence of structure models in the input documerg as in [3], [4],
[16], [15] or [7]. But, these works assume some hypotheses il are incompat-
ible with the heterogeneity and the great number of documens. In particular,
the existence of a signi cant and representative number of dcuments which are
manually annotated is an unrealistic hypothesis. Annotation approaches often
deal with one kind of structure in the document such as tablesin [5] and [9],
or text in [2], [1] and [14]. Now, one information may appear n di erent kinds
of structure depending on the document formats. Moreover, ae document may
contain both structured and unstructured (textual) parts. Each part of one doc-
ument may describe di erent instances of di erent concepts Except for named
entities, instances are often drowned in text, so they are nbeasily dissociable.
Even advanced Natural Language Processing techniques ofteadapted to very
speci ¢ corpora could not succeed.

In this paper, we presentSHIRI-Annot , an automatic, ontology-driven and
unsupervised annotation approach of HTML documents which ontain well struc-
tured parts and not well structured ones. The aim of this approach is to build
an integration system called SHIRI, which allows the user access to documents
related to a speci c domain. In this system, the querying process is guided by
an ontology and answers are only made of pertinent parts of th documents un-
like usual keywords-based search engines. The ontology deibing the domain
of interest is de ned using a set of concepts, their propertes, their relations and
the associated cardinalities.

In SHIRI-Annot approach, an annotation is detached (not embedded) from
the content of the document and is associated to its tagged pas called structural
units. Each part is annotated as containing one or several igtances of di erent
concepts belonging to the ontology of the domain. The approeh consists of lo-
cating and then annotating concept instances and their sematic relations. In the
locating phase, we exploit C-Pankow [2] and Senellart techigue [10] which are
domain-independant, automatic and unsupervised approachs that locate some
concept instances. It concerns concepts whose instanceseanamed entities or
can be delimitated in the text thanks to generic and speci ¢ g/ntactic patterns.
In the annotating phase, the purpose is to associate a nal anotation to each
part of the document using a semantic metadata de ned eitherin the ontology



of the domain or in its extension for annotation task. When di erent instances

of di erent concepts are found in the same structural unit, the speci ¢ metadata
PartOfSpeech is used to annotate this structural unit of the document. This

phase also allows inferring the instances of relations linkg identi ed concept

instances by exploiting document structures. More precisly, if two instances be-
long to two imbricated structural units, we assume that there exists a semantic
relation linking them. If this relation is identied in the d omain ontology, it

is instanciated. Otherwise it is the unamedRelation speci c relation metadata

which is instanciated for these two instances. To achieve th annotating phase,
we also de ne a set of logical rule patterns which are automatally generated
from the domain description. The resulting annotations are represented using
RDF (Resource Description Framework) language. The use of \®C standard
RDF/RDFS (RDF Schema) languages allows taking advantage ofall technolo-

gies around RDF [11] such as the advanced query language SPAR. [12].

We show through a preliminary study made on a corpus of HTML dacuments
the usefulness of these speci ¢ metadata in annotating hetegeneous documents
belonging to a given domain. We also illustrate through exanples how the query-
ing process can exploit these metadata to approximate autortically user queries
in order to provide instances which are potentially pertinent.

The paper is organized as follows. In section 2, we present ¢hsemantic anno-
tation process de ned in SHIRI-Annot . In section 3, we show how the contextual
metadata are used in the querying process. In the last sectig we conclude and
give some perspectives.
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Fig. 1. SHIRI Architecture

































