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Want to design a 3D information system 

of underground networks…

Which standard should I select?  
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OGC meetings (April 2017 and July 2018)

Underground Infrastructure Concept Development Study

Kutzner and Kolbe, CityGML Utility Network ADE - Scope, Concepts, and 

Applications. Technical University of Munich
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Schema matching principles
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Schema matching levels

Syntactic level 

Structural level 

Semantic level 
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Comparison achieved 

(XSD files)

7

GUS

(Global User Schema)

CityGML Utility Network ADE 

(NetworkComponents)

InfraGML (Core) 

IFC (Industry Foundation Classes)

71 elements

3 hierarchical depths

290 elements

6 hierarchical depths

1874 elements

10 hierarchical depths

169 elements

5 hierarchical depths



3D Geoinfo 2018, DelftPouliot, Larrivée, Ellul, Boudhaim 8

OpenII Matching score

Interval [0,1]
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Overall comparison
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Matching scores
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Syntactic comparison
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Class name comparisons (String matching based on Edit distance)

0.1%

0.3%

1.7%

0 100 200 300 400 500

IFC

InfraGML-Core

ADE Network-
Components

Number of matches with GUS



3D Geoinfo 2018, DelftPouliot, Larrivée, Ellul, Boudhaim

Syntactic comparison 

(all name)
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Class name comparison (String matching based on Edit distance)

GUS InfraGML

Damage (infrastructure_type) AbstractCurveType

Damage (infrastructure_type) AbstractSurfaceType

Delivery_pipe (type) ReferentType (type)

Floor_lamp (type) ReferentType (type)
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Syntactic comparison

(only class name)

12

Class name comparison (String matching based on Edit distance)

GUS ADE Network Component

Gas_pipe Abstract_Pipe

Hydro_network Abstract_NetworkFeature

Sewer_junction SimpleFunctionalElement

Standpipe Abstract_Pipe

Sanitary_pipe Abstract_Pipe
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Syntactic comparison

(only class name)
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Class name comparison (String matching based on Edit distance)

GUS ADE Network Component

Gas_pipe Abstract_Pipe

Hydro_network Abstract_NetworkFeature

Sewer_junction SimpleFunctionalElement

Standpipe Abstract_Pipe

Sanitary_pipe Abstract_Pipe
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Semantic comparison
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Class name comparison with Wordnet semantic

GUS ADE Network Component

Floor_lamp ControllerDevice

Damage RoundShell

Floor_lamp AnyDevice

Standpipe Abstract_Pipe

Water_valve Canal
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Is schema matching a useful 

approach for selecting a standard?

Rapid comparison of standards with GUS

Large schemas

Automation (result interpretation)

3 levels

 Structural matching

 String matching 

 Semantic matching

Applicable, tools available 
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Next steps and recommendations

Further develop best practice when using this 

approach 

 Iterative process

 Grouping elements

 Interpretation of the results (no match is still a result…)

 Quality assessment

Make better use of definitions in the schema 

(semantic aspects)

 Annotation, documentation, thesaurus, 
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