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1 Introduction
Ontology Mapping Discovery helps the user in finding correspondences 
between ontologies using different techniques issued from Natural Language 
processing and artificial intelligence. The algorithms detailed in the present 
document have as a goal to discover similarities between the concepts, the 
relations or the instances of the two ontologies. The mapping tool then 
suggests the discoverd similarities to the user that may validate them. We don’t 
believe fully automatic ontology mapping is possible as the contextualized 
representations of a same domain might hardly be aligned, even for a human. 
We will in this document describe the different techniques required to maximize 
the efficiency of the mapping discovery process.

2 Syntactic Mapping Discovery
The more evident method to relating two entities is to look at the label 
describing them. This label generally consists of one term that has to be 
compared withe the labels of the other ontology. Syntactical analysis of the 
terms might give some good results when they have been properly 
pre-processed.

2.1 Pre-processing

This phase takes place before comparing the strings corresponding to the 
labels of the entities to be aligned. Depending on the type of entities worked 
on, different methods are relevant.

Relations and attributes are often labeled by using more than one term 
generaly having a verb ("is-a", "hasParent", "hasNrOfChildren", ...). Concepts 
are generally labeled using one noun ("car" for example) but can also be the 
concatenation of many nouns, this being the easy way of realizing 
specialization the term to reflect the concept-hierarchy (for example 
"ConvertibleSportCar"). Comparison of these labels require extraction of the 
substrings it contains. We can for this purpose use Stop-Characters lists and 
Case sensitive string splitting. This phase returns a set of strings for each 
label.

Once the list of terms coresponding to each label obtained, it might be useful to 
remove the morphological difference between similar terms (compare for 
example "computing" and "computation"). This task known as stemming will 
return the ’root’ of each term to allow further processing ("comput" in our 
example). Different algorithms are doing the stemming of English words using 
a set of rules corresponding to the words termination [Porter1980]. A survey of 



OMWG D7.4: Mapping Discovery Requirements http://www.omwg.org/TR/d7/d7.4/

3 of 9 03/07/06 17:55

stemming algorithms is available in [Hull1996].

2.2 String Distance Techniques

String distance or string similarity algorithms take as an input two character 
strings and return a value indicating the distance or similarity between them. 
The notion of distance varies depending on which algorithm is used. Applied to 
ontology mediation, the string distance techniques are rather weak as they 
disregard the terms semantics. They are however a fast way to compare two 
labels without needing preprocessing (see above). Among the large number of 
algorithms available we may cite the Hamming Distance [Hamming1980], that 
measures the number of dissimilar bits encoding the string. Another popular 
techniques more particular to strings is the Levenstein Distance 
[Levenstein1966]. It measures the number of operations (move, delete or insert 
a character) necessary to translate one string into the other. The Jaro-Winkler 
string distance technique, originally described in [Jaro1989] is based on the 
number and order of common characters in two strings. These methods are 
among others, an extensive survey of string distance reviewing the optimized 
versions of these methods is available in [Cohen2003].

3 Semantic Mapping Discovery

3.1 Lexical Semantics

The techniques reviewed in the precedent section are efficient but need to be 
completed. Two terms may be similar even if they are completely differently 
spelt. This is the example of synonyms. More generally, two terms having a 
related sense deserve to be somehow related. By related sense we mean that 
the two terms are either synonyms or near-synonyms, that one term is 
describing a more general/specific fact or object than the other does, we will in 
this case say that the general term is an hypernym of the more specific term, 
which is itself an hyponym of the more general one. Terms might also be 
related when one describe a part of the other. Like a wheel is part of a car the 
terms "wheel" and "car" are related. This relation is called meronymy.

3.1.1 Using a Dictionary or Thesaurus

In order to be able to capture these relations between the terms, it is necessary 
to get their semantics. For this purpose different tools are available. The now 
classical tool is Wordnet, the reference electronic thesaurus [Fellbaum1998]. 
This general thesarus gives relations between sets of synonyms for the English 
language. It contains around 150,000 words organized in over 115,000 synsets 
for a total of 203,000 word-sense pairs. As it is freely available it is widely used 
in Natural Language Processing research that needs to exploit relations 
between words. It has however some limitations we can already mention. It 
contains some errors. The definitions of the synsets are sometimes not 
completely true and the synset themeselves do sometimes contain terms 
which can be seen as not being synonyms in a particular context. Moreover, 
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specific domains of knowledge are too much or not enough covered. Most of 
these problems are due to the fact that wordnet being wide and general, is not 
taking into account domain specific information. This will restrict our use since 
we plan to deal with specific domains of knowledge.

Electronic dictionaries are also a well-studied resource of information 
contained in the definitions structure. Parsing definitions or applying 
information extraction techniques to the implicit network of words give good 
results to evaluate the terms relatedness (how related two words are). 
[Chodorow1985] and [Jannink1999] propose methods to build a thesaurus out 
of a dictionary. However, the dictionaries are often not freely available in an 
electronic version, especially were they are about a specific domain of 
knowledge.

3.1.2 Using the Web

The Internet as the biggest database on the earth definitely contains 
terminological information. A number of approaches have been proposed in 
order to extract the meaning of terms on the internet [Fuji2000], or more 
recently to find out the relatedness between two terms using Google queries 
[Vitanyi2005]. This last method is particularly interesting as it allows to use the 
web to retrieve terms relatedness. It is based on the principle that a Google 
query returns the number of pages associated to the query string. When 
querying for two different terms one can consider the number of pages 
resulting from the three queries consisting of one term, the other, and both. 
Measuring the difference between the number of pages give a measure of 
terms relatedness. Given a particular domain, this method could easily be 
extended by adding contextual information to the queries in order to remove 
pages that are not related to a particular domain.

3.1.3 Using a Corpus of Documents

A corpus of domain related documents contains information about this domain. 
A number of methods have been proposed to extract term definitions and 
concept hierarchies from large corpora, see [Jiang1997], [Faure1998]. This 
reduces our problem of measuring the similarity between two terms to the 
proble of the lenght of a path in a concept hierarchy (which is trivial). These 
methods are generally complex to establish and time consuming because a 
domain specific corpus has to be constituted.

From the different methods seen in this section we keep in mind that the time 
spent on executing the method shouldn’t be longer than the time spent to 
manually specify the terms correspondences. Web queries, a general 
thesaurus or domain specific dictionaries or corpuses are presenting different 
aspects and that should be taken into account when choosing the mapping 
approach. We will see in the next section how the structure of the ontology
may also assist us in automatically finding ontology mappings.

3.2 Structure Based Techniques
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This section presents how the structure of the ontologies, ie the graph 
representing the concept hierarchy, helps in finding similarities between 
ontologies.

Graph matching is a classical research area in mathematics. A recent 
algorithms propose to match two graphs given measures of similarity between 
the nodes of these graphs [Melnik2002]. It takes as a heuristic that two nodes 
are similar if their neighbours are also similars. An algorithm propagate the 
measures of similarity trough the graph until a stable state is reached.

3.3 Hybrid Techniques

Hybrid techniques are combining linguistic and structure analysis in order to 
come with a more complete mapping. A performant ontology mapping tool 
must uses hybrid techniques to take advantage of both approaches. Different 
linguistic analysis might be used. It is for example possible to measure the 
relatedness of two terms using both a dictionary and web search queries. In 
this case, the results of the algorithms specifying entities similarity have to be 
combined in some way.

4 Implementation Priority List
For the implementation we have distinguished three phases:

Version 1
Version 2
Version 3

The Vs indicate in which phase which requirement is being initially tackled.

Req. 
ID.

Mapping tool 
Requirements

Version 
1

Version 
2

Version 
3 Priority

V1 Interoperability/Compatibility V (affects all 
implementation)

V2 Genericity V (affects all 
implementation)

V3 String Edit Distance V HIGHEST
V4 Stemming V HIGH

V5 Web Search based 
Semantic Distance V HIGHEST

V6 Dictionary-Based Semantic 
Distance V LOW

V7 Corpus-Based Semantic 
Distance V HIGH
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V8 Structure Matching 
technique V HIGH

V10 Hybrid Techniques V HIGH

5 Global architecture
Here is the updated architecture diagram of the OMWG mapping API, the 
Mapping discovery module is the one we deal with in this document.
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6 Conclusion
We have seen different techniques used to find corespondences between 
ontologies. In the next deliverables D7.5 and D7.6, we will present into more 
details the choices we have made for our tool. We will also relate the mapping 
discovery module to the other module of the OMWG mapping API.
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