
Relation Discovery from the Semantic Web

Marta Sabou
Knowledge Media Institute
The Open University, UK

r.m.sabou@open.ac.uk

Mathieu d’Aquin
Knowledge Media Institute
The Open University, UK

m.daquin@open.ac.uk

Enrico Motta
Knowledge Media Institute
The Open University, UK
e.motta@open.ac.uk

ABSTRACT
Several Semantic Web specific tasks such as ontology learn-
ing/extension or ontology matching rely on identifying rela-
tions between two given concepts. Scarlet1 is a technique for
discovering relations between two given concepts by explor-
ing ontologies available on the Semantic Web as a source of
background knowledge. By relying on semantic web search
engines such as Watson, Scarlet automatically identifies and
combines relevant information from multiple and heteroge-
neous online ontologies. Scarlet has already been used suc-
cessfully to support a variety of tasks, but is also available as
a stand alone component that can be reused in various other
applications. This poster will be accompanied by a demo of
Scarlet’s functionality available through its Web based user
interface.
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1. INTRODUCTION
The task of discovering semantic relations between con-

cepts (e.g., subsumption, disjointness or named relations) is
core to several Semantic Web tasks such as ontology match-
ing, ontology learning or ontology enrichment. As such it
has received considerable attention and lead to the develop-
ment of a variety of methods which mainly differ by the type
of information that they explore in order to identify relevant
relations. On the one hand, the majority of approaches
from the ontology learning community have primarily fo-
cused on exploring textual sources for relation learning (see
an overview of the state of the art in [4]). On the other
hand, methods identified in the ontology matching commu-
nity mostly rely on ontologies to derive new relations. Most
commonly ontology matchers rely on the ontologies to be
matched for deriving relations. Besides these, there are also
a few technique that rely on background knowledge provided
by generic ontologies such as WordNet [6] or manually se-
lected domain ontologies [2]. The DBPedia relation finder
also belongs to the category of methods which discover rela-
tions from structured data, as it explores DBPedia (an RDF
representation of WikiPedia) to derive relations [8].

The novelty of Scarlet is that it performs relation discov-
ery by exploring multiple online ontologies available as part
of the Semantic Web. These are automatically selected de-
pending on the current relation discovery task. As such,

1http://scarlet.open.ac.uk/

Scarlet is similar to approaches that harvest the Seman-
tic Web i.e., they automatically find and explore multiple
and heterogeneous online knowledge sources, to accomplish
tasks such as ontology learning [1] or word sense disambigua-
tion [7].

2. THE TECHNIQUE
Scarlet follows the paradigm of automatically selecting

and exploring online ontologies to discover relations between
two given concepts. For example, when relating two concepts
labeled Researcher and AcademicStaff, Scarlet 1) identifies
(at run-time) online ontologies that can provide information
about how these two concepts inter-relate and then 2) com-
bines this information to infer their relation. In [10] we have
described two increasingly sophisticated strategies to iden-
tify and to exploit online ontologies for relation discovery.
Hereby, we only provide their intuitive description.

The first strategy, S1, derives a relation between two con-
cepts if this relation is defined within a single online ontol-
ogy, e.g., stating that Researcher ⊑ AcademicStaff. Figure 1
illustrates this strategy with an example where three ontolo-
gies are discovered (O1, O2, O3) containing the concepts A’
and B’ corresponding to A and B. The first ontology contains
no relation between the anchor concepts, while the other two
ontologies declare a subsumption relation. For a given on-
tology (Oi) the following derivation rules are used:

• if A′
i ≡ B′

i then derive A
≡

−→ B;

• if A′
i ⊑ B′

i then derive A
⊑

−→ B;

• if A′
i ⊒ B′

i then derive A
⊒

−→ B;

• if A′
i ⊥ B′

i then derive A
⊥

−→ B;

• if R(A′
i, B

′
i) then derive A

R
−→ B.

The second strategy, S2, addresses those cases when no
single online ontology states the relation between the two
concepts by combining relevant information which is spread
over two or more ontologies (e.g., that Researcher ⊑ Re-
searchStaff in one ontology and that ResearchStaff ⊑ Aca-
demicStaff in another). In this strategy, relation discovery is
a recursive task where two concepts can be matched because
the concepts they relate to in some ontologies are themselves
matched. Figure 2 illustrates this strategy where no ontol-
ogy is available that contains anchor terms for both A and
B, but where one of the parents (P2) of the anchor term
A′

2 can be matched to B in the context of a third ontology



Figure 1: Derivation rules used by strategy S1.

(O3). This strategy relies on a similar set of rules as S1. For
a given ontology Oi the following rules are used:

1. for each Pi such that A′
i ⊑ Pi, search for relations

between Pi and B;

2. for each Ci such that A′
i ⊒ Ci, search for relations

between Ci and B;

3. derive relations using the following rules:

• (r1) if A′
i ⊑ Pi and Pi

⊑
−→ B then A

⊑
−→ B

• (r2) if A′
i ⊑ Pi and Pi

≡
−→ B then A

⊑
−→ B

• (r3) if A′
i ⊑ Pi and Pi

⊥
−→ B then A

⊥
−→ B

• (r4) if A′
i ⊑ Pi and Pi

R
−→ B then A

R
−→ B

• (r5) if A′
i ⊒ Ci and Ci

⊒
−→ B then A

⊒
−→ B

• (r6) if A′
i ⊒ Ci and Ci

≡
−→ B then A

⊒
−→ B

3. IMPLEMENTATION DETAILS
An initial prototype of both strategies has been imple-

mented and evaluated by using the Swoogle’05 search en-
gine (as reported in [11]). Recently, we have started re-
implementing Scarlet to use the Watson semantic web gate-
way [5] for finding appropriate online ontologies. We have
finalized the implementation of the first strategy and are
currently working on the second, more complex, strategy.
The implementation of the first strategy can be accessed
through a Web based user interface. Additionally, a java
distribution exists that can be integrated in other projects.

4. CURRENT APPLICATIONS
Scarlet originates from earlier work in the field of ontology

matching, from the design of a matcher that exploits the en-
tire Semantic Web as a source of background knowledge [9].
In essence, this matcher discovers semantic relations (map-
pings) between the elements of two ontologies by using the
methods described above. A large-scale evaluation of this
matcher lead to precision values of over 70% [10].

Scarlet’s relation discovery functionality has also been used
to semantically enrich folksonomy tagsets [3]. Given a set
of implicitly related tags, we used Scarlet to identify rela-
tions between these tags and then merged them into a new
knowledge structure (ontology).

Figure 2: Derivation rules used by strategy S2.
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