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1   Introduction

Semantic interoperability between geospatial information
systems relies on ontology based data discovery and
matchmaking. Specification of geospatial ontologies is lim-
ited by our ability to express information about the symbols
used in geospatial information. Agarwal [2005] surveys vari-
ous approaches towards geospatial ontologies and con-
cludes that currently no consensual shareable ontology
exists. It is also discussed that there are several semantic
ambiguities in the geographical concepts used in GI Sci-
ence.

Ambiguities of spatial categories exist in combination with
uncertainties. Some categories appear to have well under-
stood shared meanings and hence are likely to be applied
consistently, whereas others may be problematic to define
across domain and application areas [Gahegan and Brodaric
2002]. The functional role an instance of the geospatial do-
main plays in a given context, often determines the cat-
egory to which it belongs. Such roles or functions1 of
geospatial entities are often reflected in verbs used to de-
scribe the geospatial concept. Hence statements such as
“Walk on footpaths” and “Drive on roads” imply that the
functional property of walking and driving are associated
with footpaths and roads.

The associations of such functions to an entity are uncer-
tain, unless the context in which the geospatial entity is
known. Thus a road cannot be certainly associated to driv-

ing because it is not true when the road is under repair. On
the other hand it is possible to express the relative degree to
which, entities are related to a function, in comparison to
another. For example, a footpath has a higher degree of as-
sociation to walking than to driving and hence more likely
to afford the function of walking.

The main focus of this paper is to show the utility of a
Bayesian network based ontology to develop a probabilis-
tic framework for entity matching based on their functions.
The Highway Code of UK2 and New York state driver’s
manual3 are used to carry out the case study. In this section
a brief background to function based ontologies in the
geospatial domain is provided along with motivations of
this work. Section 2 deals problems of specification of func-
tions in geospatial ontologies and the task of extraction of
hierarchies of such functions from traffic code texts. Sec-
tion 3 describes with previous work in construction of on-
tologies as Bayesian networks and reasoning techniques.
An experiment of translating entity and function hierarchies
into a Bayesian network is described in section 4. Infer-
ences from the constructed hierarchy are available in sec-
tion 5 along with a brief discussion. Finally we present our
conclusions and outlook for future work in section 6.

1.1 Background

The term Action-driven ontologies was first coined by
Gilberto Câmara (Câmara et al., 2000) to address the inten-
tionality perspective in categorizing the fiat and bona-fide
objects in geospatial ontologies. The view on geospatial
ontologies that is advocated is
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1Functions of entities and roles should be considered similar terms.
Also the term function of an entity, in this paper corresponds to the
broad notion of human actions and activities of the entity, used by
other researchers [Camara et al 2000, Kuhn,2001, Timpf, 2002]

2www.highwaycode.gov.uk/
3www.nydmv.state.ny.us/dmanual/
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