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Cognitively effective visualization of ontologies: limitation of
spatial diagrams?
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Abstract

Ontologies consist of concept hierarchical-relations,
expressed by unary predicates or set-theoretical rela-
tion, and concept binary-relations, expressed by link-
ing. In order for non-expert users to access the on-
tologies efficiently, how could the ontologies be repre-
sented? In this study, two kinds of ontology visual-
izations, a network-based visualization (SOVA) and
a set-based visualization (concept diagrams), are em-
pirically compared in the case of consistency checking.
We report that more correct responses were made in
the condition of SOVA than concept diagrams.
Keywords — semantic network, concept dia-

gram, ontologies, consistency, visualization
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Table. 1 FEERIRE D OWLIZ & %

Q1.Consistencyl [Fig.1(11)]
e SubClassOf (Watercraft ObjectAllValuesFrom (isStoredIn Dock))
® SubClass0f (WaterCraft Vehicle)
ClassAssertion(WaterCraft a)
e SubClassOf (Dock Garage)

Q1.Consistency2 [Fig.1(21)]
e SubClassOf (Vehicle ObjectAllValuesFrom (isStoredIn Garage))
ClassAssertion (ObjectSomeValuesFrom (ObjectInverseOf (isStoredIn) Vehicle) a)
e SubClassOf (WaterCraft Vehicle)
e DisjointClasses (WaterCraft Vehicle)

Q1.InConsistencyl [Fig.1(12)]
e SubClassO0f (Watercraft ObjectAllValuesFrom (isStoredIn Dock))
e SubClassOf (Watercraft Vehicle)
ClassAssertion (WaterCraft a)
e DisjointClasses (WaterCraft Vehicle)

Q1.InConsistency?2 [Fig.1(22)]
e SubClassOf (WaterCraft ObjectAllValuesFrom (isStoredIn Dock))
ClassAssertion (ObjectSomeValuesFrom (ObjectInverseOf (isStoredIn) WaterCraft) a)
e SubClassOf (WaterCraft Vehicle)
e DisjointClasses (WaterCraft Vehicle)

Q2.Consistencyl
e ObjectPropertyRange (participatesIn HumanTeam)
e SubClassOf (Robot AlienTeam)
ClassAssertion (Robot a)
® DisjointClasses (HumanTeam AlienTeam)

Q2.Consistency?2

e ObjectPropertyRange (participatesIn HumanTeam)
ClassAssertion (Thing a)

o SubClassOf (Robot AlienTeam)

e DisjointClasses (Robot AlienTeam)

Q2.InConsistencyl
o ObjectPropertyRange (participatesIn AlienTeam)
e SubClassOf (Robot AlienTeam)
ClassAssertion (Robot a)
e DisjointClasses (Robot AlienTeam)

Q2.InConsistency?2
e ObjectPropertyRange (participatesIn Robot)
e ObjectPropertyRange (participatesIn HumanTeam)
ClassAssertion (ObjectSomeValuesFrom (ObjectInverseOf (participatesIn) Thing) a)
® DisjointClasses (Robot HumanTeam)

Q3.Consistencyl

e DisjointClasses (GodRace SecretTeam)

® ClassAssertion (ObjectIntersectionOf (Iceman GodRace) a)
e SubClass0f (GodRace ObjectMaxCardinality(4 joins))

Q3.Consistency2
e DisjointClasses (GodRace SecretTeam)
o IntersectionOf (GodRace SecretTeam)
® SubClassOf (SecretTeam ObjectMaxCardinality(5 joins))
ClassAssertion (ObjectSomeValuesFrom (ObjectInverseOf (joins) SecretTeam) a)

Q3.InConsistencyl

e DisjointClasses (GodRace SecretTeam)

e ClassAssertion (IntersectionOf (GodRace SecretTeam) a)

® SubClassOf (Iceman ObjectSomeValuesFrom (ObjectInverseOf (costume) GodRace))

Q3.InConsistency?2

e DisjointClasses (GodRace SecretTeam)

e SubClassOf (ObjectIntersectionOf (GodRace SecretTeam) ObjectMaxCardinality (5 joins))
ClassAssertion (ObjectSomeValuesFrom (ObjectInverseOf (joins)
ObjectIntersectionOf (GodRace SecretTeam)) a

Q4.Consistencyl
® SubClassOf (Hall ObjectSomeValuesFrom (ObjectInverse0f (owns) Inhuman))
e SubClassOf (Hall Base)
ClassAssertion(Hall a)
e DisjointClasses (Base Acid)

Q4.Consistency?2

e SubClass0f (Hall ObjectSomeValuesFrom (InverseOf (owns) Inhuman))
ClassAssertion (Inhuman a)

e SubClassOf (Acid Base)

e DisjointClasses (Base Acid)

Q4.InConsistencyl
e SubClassOf (Hall ObjectSomeValuesFrom (InverseOf (owns) Inhuman))
e SubClassOf (Acid Base)
ClassAssertion(Acid a)
e DisjointClasses (Base Acid)

Q4.InConsistency?2
e ObjectPropertyRange (generates Acid)
ClassAssertion (Thing a)
SubClass0f (Thing SomeValuesFrom (generates Acid)
e SubClass0f (Acid Base)
e DisjointClasses (Base Acid)
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