Erasmus University Rotterdam

2&{«/\9

A Review of Approaches for

Representing RCC8 in OWL

Introduction
Nowadays, It IS Increasingly important to be able to
represent data in a proper, meaningful way. The Semantic
Web enables one to find, share, and combine information
more easily. Even though one could represent and reason
with many types of information, tasks related to spatial
knowledge remain non-trivial. Despite the fact that spatial
features can be stored in ontologies, these representations
cannot capture the semantics of spatial relations in a
reasonable manner, as relations are more complex than
features. The need for spatial information modeling on the
Web Is stressed by the large amount of available
unstructured spatial data, which is a promising resource for
decision making related to various topics.

The Region Connection Calculus (RCC), and in particular
RCCS8, 1s a popular method for qualitative spatial or
topological representation and reasoning. The RCC spatial
relations operate on regions, I.e., subsets that contain the
closure of their interior and are based on a single primitive
relation: the Connected (C) relation. RCCS8 relations are
Externally Connected (EC), Disconnected (DC), Partially
Overlapping (PO), Equal (EQ), Tangential Proper Part
(TPP), Inversed Tangential Proper Part (TPPi), Non-
Tangential Proper Part (NTPP), and Inversed Non-
Tangential Proper Part (NTPPIi). These relations are
depicted in Figure 1.
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Figure 1. RCC8 Relations

RCCS8 is likely to be of use on the Semantic Web.
However, several issues arise when trying to enable
topological spatial reasoning on the Semantic Web using
RCCS8 In conjunction with Web Ontology Language (OWL).

OWL DL

Representing RCCS8 relations between regions R; and R,
in OWL DL (based on SHOIN) results in the relations
presented in Table 1.
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RCCS8 OWL

EC(R,R,)  VC.R,C3IC-R, R,=R,[R,

DC(R,R,) R,C-R,

POR,R,) R,=VCR,MVCR, R.=R,M-R,;R,="R, MR,
EQR,R,) R,=R,

TPP(R,R,) R,CR, R,=R,3C.-R,

TPPi(R,R,) R,CE R, R,=R,[M13C.-R,

NTPP(R,,R,) R,CVCR,
NTPPi(R,,R,) R,C VC.R,
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Table 1: Representing RCC8 in OWL

There are several problems related to this representation.
For instance, RCCS8 relations need to be used at ABox
(data) and not at TBox (abstract) level (regions are best
viewed as instances, not classes). Furthermore, OWL DL
offers no support for the role reflexivity that is required for
the implementation of relation C.

OWL 2

The previously mentioned issues are accounted for In
OWL 2 (based on SROJQ). Here, reflexivity is supported.
To circumvent definition problems at ABox and TBox level,
an RCCBox (similar to the role box in SR0OJQ), in which
the RCC relations and composition tables are specified, Is
proposed in literature.

However, there still are problems related to composition
tables in OWL. The equivalents given by the composition
tables or RCC8 relation definitions are in fact double
iInclusions between the left hand side and the right hand
side. For instance, complex role inclusion axioms (in the
foomof S TER, U ..UR,egqg., ECo NTPP E PO L
TPP U NTPP) are required in order to be able to construct
the composition table of RCC8. These axioms are
currently not supported in OWL 2. Also, there is still a need
for composition on the right hand side of the role
inclusion axioms (in the formof R, U ... U R, 2 S - T, e.g.,
PO U TPP U NTPP = EC o NTPP).

Conclusions

Several Issues arise when representing RCCS8 relations In
OWL, while maintaining decidability. OWL DL Ilacks
required features such as role reflexivity and role inclusion
axioms. OWL 2 includes some of these features, but still
lacks complex role inclusion axioms.
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