
Interoperability among Distributed Overlapping Ontologies  
– A Fuzzy Ontology Framework 

Muhammad Abulaish and Lipika Dey 

Presented by: Bryant (Du Zhibin) 



Overview 

• Introduction 
• Related work 
• Mathematical definition 

– Ontology 
– Fuzzy Ontology 

• Compute concept consistencies 
• Conclusion 

 



Introduction 

More and more people get involved in semantic web 
 

Many individual ontologies are created 
      

Interoperability among different ontologies 
 

Ontology matching 

 
Provide dissimilarities in definitions with each ontology 



Related work 

• Ontology Integration System 
 

• GLUE 
 

• KAON 
 

• H-MATCH algorithm 
 



Mathematical definition-Ontology 

Θ is defined as Θ = (C, Ρ, ℜ ) 
Where 
C: A set of concepts defined for the domain 
P: A set of concept properties 
  For p∈Ρ,  p(c, v, f)   f can be type (ft), cardinality (fc), range (fr) 

ℜ: ℜ ⊆ C × C × RT  
  RT ={one-to-one, one-to-many, many-to-many}  
  ℜ is recursively defined as: 
  a. ℜa  = {≈, ↑, ↓, ∇, ∆}  
      eg: Ci ≈ Cj, Ci ↑ Cj = Cj ↓ Ci, Ci ∇ Cj=Cj ∆ Ci 

  b. If  ℜ1, ℜ2 ∈ℜ be any two relations defined between concept-pairs in  
     Θ and ο denotes a composition operation, ℜ1 ο ℜ2 is a valid relation.  



Mathematical definition-Fuzzy ontology 

ΘF is defined as ΘF  = (C, ΡF , ℜF , M) 
Where 
C:  A set of concepts defined for the domain 
ΡF:  A set of fuzzy concept properties 
  For pf ∈ΡF, pf (c, vf ,qf, f) 
ℜF:  A set of inter-concept relations between concepts 
   ℜF(c, c, t, qf ) 
M: Universe of discourse—A collection of fuzzy sets 



Example of ontology 

 An ontology derived through WordNet to represent publication domain 



Example of ontology cont. 

 An ontology taken from [10] to represent publication domain 



Several  interesting  observations 

• In Ont1 “Book” is described as synonymous to “Publication”, 
in Ont2 “Book” is described as a specialization of Publication”. 
 

• In Ont1, the descriptor “Volume” is not applicable for 
describing a “book”, while in Ont2 a volume is defined as an 
equivalent concept to the concept “book” 
 

• “Pages” is used as a property descriptor in Ont2; however  
“pages” was not obtained as a meronym when we fed “book” 
to WordNet 2.0.  



Two categories of relations 



 Computing concept consistencies 

Concept affinity 

Concept affinity for the related concept-pairs 

Cj co-occurs with Ci in 
more than one ontologies 

Cj co-occurs with Ci  
in a single ontology 

 Dependence of ζ(Ci )  
 on another concept Cj 







Result 



Conclusion 

 Every application is free to pursue its  own  
ontology 

 
 Have a global  idea allows users to reconsider 

their ontologies 



Thank you! 
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