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Ontology Alignment

ÂOntology alignment

ÂOntology alignment strategies

Â Evaluation of ontology alignment strategies

ÂOntology alignment challenges



Ontologies in Biomedical Research

Âmany biomedical ontologies

e.g. GO, OBO, SNOMED-CT

Â practical use of biomedical                

ontologies

e.g. databases annotated with GO
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Ontologies with Overlapping 

Information

SIGNAL -ONTOLOGY (SigO)

Immune Response

i- Allergic Response

i- Antigen Processing and Presentation

i- B Cell Activation

i- B Cell Development

i- Complement Signaling 

synonym complement activation 
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i- Inflammation 

i- Intestinal Immunity 
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i- Natural Killer Cell Response

i- T Cell Activation

i- T Cell Development 

i- T Cell Selection in Thymus 
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Ontologies with Overlapping 

Information
Â Use of multiple ontologies 

Ã custom-specific ontology + standard ontology

Ã different views over same domain

Ã overlapping domains

Â Bottom-up creation of ontologies

experts can focus on their domain of expertise

Ą important to know the inter-ontology 
relationships
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Ontology Alignment

equivalent concepts

equivalent relations

is-a relation
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Defining the relations between the terms in different ontologies



Ontology Alignment

ÂOntology alignment 

ÂOntology alignment strategies

Â Evaluation of ontology alignment strategies

ÂOntology alignment challenges



alignment = a set of mappings

candidate mappings = 

mapping suggestions = 

mappings which have not been 

validated by a user

An Alignment Framework



Â According to input

ÃKR: OWL, UML, EER, XML, RDF, é

Ã components: concepts, relations, instance, axioms

Â According to process

ÃWhat information is used and how?

Â According to output

Ã 1-1, m-n

Ã Similarity vs explicit relations (equivalence, is-a)

ÃConfidence (similarity value)

Classification



Preprocessing



Preprocessing

For example,

ÂSelection of features

ÂSelection of search space



Matchers



Â Strategies based on linguistic matching

Â Structure-based strategies

Â Constraint-based approaches

Â Instance-based strategies

Â Use of auxiliary information

Matcher Strategies

Â Strategies based on linguistic matching

SigO:  complement signaling

synonymcomplement activation

GO: Complement Activation



ExampleMatchers

ÂEdit distance
Ã Number of deletions, insertions, substitutions required to 

transform one string into another

Ã aaaa Ą baab: edit distance 2

ÂN-gram
Ã N-gram : N consecutive characters in a string

Ã Similarity based on set comparison of n-grams

Ã aaaa : {aa, aa, aa};   baab : {ba, aa, ab}



Matcher Strategies

Â Strategies based on linguistic matching

Â Structure-based strategies

Â Constraint-based approaches

Â Instance-based strategies

Â Use of auxiliary information



ExampleMatchers

ÂPropagation of similarity values

ÂAnchored matching
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ExampleMatchers

ÂPropagation of similarity values

ÂAnchored matching



Matcher Strategies

Â Strategies based on linguistic matching

Â Structure-based strategies

Â Constraint-basedapproaches

Â Instance-basedstrategies

Â Useof auxiliary information



Matcher Strategies

Â Strategies based on linguistic matching

Â Structure-based strategies

Â Constraint-based approaches

Â Instance-based strategies

Â Use of auxiliary information

Ontology

instance

corpus



Matcher Strategies

Â Strategies based linguistic matching

Â Structure-based strategies

Â Constraint-based approaches

Â Instance-based strategies

Â Use of auxiliary information

thesauri

alignment strategies

dictionary

intermediate

ontology



ExampleMatchers

Â Use of WordNet

Ã Use WordNet to find synonyms

Ã Use WordNet to find ancestors and descendants in the is-

a hierarchy

Â Use of Unified Medical Language System (UMLS)

Ã Includes many ontologies 

Ã Includes many alignments (not complete)

Ã Use UMLS alignments in the computation of the 

similarity values



Combinations



Combination Strategies

Â Usually weighted sum of similarity values of 

different matchers

ÂMaximum of similarity values of different 

matchers



Filtering



Â Threshold filtering

Pairs of concepts with similarity higher or equal 

than threshold are alignment suggestions

Filtering Techniques

th

( 2,  B )

( 3,  F )

( 6,  D )

( 4,  C )

( 5,  C )

( 5,  E )

éé

suggest

discard

sim



Filtering Techniques

lower-th

( 2,  B )

( 3,  F )

( 6,  D )

( 4,  C )

( 5,  C )

( 5,  E )

éé

upper-th

ÂDouble threshold filtering
(1) Pairs of concepts with similarity higher than or equal to upper threshold are 

alignment suggestions

(2) Pairs of concepts with similarity between lower and upper thresholds are 

alignment suggestions if they make sense with respect to the structure of the 

ontologies and the suggestions according to (1)



An Alignment Framework
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OAEI Anatomy Track 2007-2016*

Â Components

Ã Almost all systems implement preprocessing, matchers, 

combination, filtering components

Ã Debugging component and GUI rarely implemented

Â Matching strategies:

Ã Variety of string-based strategies

Ã Most often string and structured-based strategies

Â Use of background knowledge

Ã Almost all systems use sources of background knowledge

* https://doi.org/10.1186/s13326-017-0166-5

https://doi.org/10.1186/s13326-017-0166-5


An Alignment Framework



Example: Alignment System 

SAMBO ïmatchers, combination, filter



Example: Alignment System 

SAMBO ïsuggestion mode



Example: Alignment System 

SAMBO ïmanual mode



Ontology Alignment User Tasks


