
59Journal of Geomatics Vol 1 No.1 April 2007

Towards geospatial interoperability based on geo-service and geo-ontology

Manoj Paul and S.K. Ghosh
School of Information Technology

Indian Institute of Technology, Kharagpur, WB 721 302, India
{mpaul, skg}@sit.iitkgp.ernet.in

(Received 13 December 2006; in final form  9 January 2007)

Review Article

Abstract:  The complex and proprietary nature of geospatial data makes them almost non-sharable among large user
community. GIS interoperability is necessary for realizing a successful spatial data infrastructure. With the advancements of
web service technology, GIS interoperability has made a paradigm shift – from monolithic GIS providers to distributed
geospatial services. The applicability of web service standards in geospatial domain has been studied in this paper. The
application of ontology in various information systems and its applicability in geospatial domain has brought a new
direction in interoperability, namely, semantic geospatial interoperability. The context-based matching of geospatial services
requires the concepts of the domain to be structured properly and ontology is an ideal tool for that. In this paper several
issues relating GIS interoperability has been identified and service based geospatial integration with the help of ontology-
based knowledge of the domain has been proposed.
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1. Introduction

The exchange of information has become a crucial factor in
today’s world. Many activities in various sectors,
Government or business world, involve different
organizations that need to work together, and share
information, in order to reach a common goal. Interoperability
requires to be ensured for seamless exchange of information
among diverse information sources. Interoperable
information system consists of geographically distributed
systems having different data models and processing
capabilities. In recent time, there is an increasing use of
geospatial information among various decision support
systems. The heterogeneity and complexity of geospatial
information sharing has raised several issues regarding GIS
interoperability. Present trend of interoperability among
heterogeneous GIS systems deals with ensuring uniform
access of information among these systems.

1.1 GIS Interoperability

Popularity of GIS in Government and other institutions
induces an increasing amount of available geospatial
information. The primary collectors of GIS data, like city
services, local offices, local telecom, public utilities, water
and power supply services etc. collect spatial data of
different context, where most of data in databases are
georeferenced. Further, the information that exists in different
spatial databases may be useful for many other GIS
applications. But, information communities find it difficult
to locate and retrieve data from other sources, in reliable
and acceptable form. The major hindrance in GIS
interoperability in such systems is due to obscure semantics,
diversity of data sets, and heterogeneity of existing systems

in terms of data modelling concepts, data encoding
techniques and storage structures (Devogele et al.,
1998).The proprietary geospatial data storage and access
mechanism raise several challenges towards geospatial
interoperability. The geospatial interoperability should take
into account both syntactic and semantic heterogeneity
towards realization of seamless geospatial computing among
wide range of geospatial data providers and consumers.

Realization of interoperable geospatial system is weighty
process, as a consequence of two main system characteristic
– distributed data sources and their heterogeneity
(Steimenov et al., 2000). Current efforts to integrate
geographic information embrace the idea of meta-data
standards as the key to information sharing and analysis.
These include the Federal Geographic Data Committee
(FGDC) and the National Spatial Data Infrastructure (NSDI),
GeoSpatial One-Stop, and the U.S. Geological Survey’s The
National Map as well as standards from the International
Standards Organization (ISO) for geospatial meta-data
(Vckovsky, 2000). The NSDI attempts to bring together
geographical information sources from all levels of
government and other organizations into a single point of
entry for easier access to data. Unless interoperability is
ensured in NSDI, it will hardly find success in catering
geospatial information among diverse category of users.

1.2 Social Issues

There are other issues behind successful integration of GIS.
Organizations are collecting data individually and not willing
to share their own information in public without commitment.
In that case, centralized control is not applicable and not
practical, since the ownership of data is in domain of
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