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Best standard to 

suit my needs ?

 Pouliot et al., 2018 (3D Geoinfo)

 First experience about underground utility network
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One possible solution…
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Schema matching techniques
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 Structure level

 Syntactic level

 Semantic level
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Lexical database 

of English
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Schema matching techniques

for comparing standards…?
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Best standard to suit 

cadastre and land 

administration systems?
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How quickly and efficiently compare 

LADM, LandInfra, LandXML ?
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Second experiment
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Compare the schemas of Landinfra, LandXML

and LADM

Where (what format) can we get the schema?

 Any kind of Database management system

 UML (Unified Model Language)

• Class diagram

 XSD (XML Schema Definition)

• Textual presentation of the classes, the attributes, the 

domain of values, definition, and hierarchical relations
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<xs:element name="LA_SpatialUnit" type="LA_SpatialUnit"/>

<xs:complexType name="LA_SpatialUnit">

<xs:annotation>

<xs:documentation>An instance of class LA_SpatialUnit is a spatial unit. A spatial unit may be 

associated to zero or more [0..*] basic administrative units (i.e. the spatial unit may be used to 

describe the extent – part of – a basic administrative unit).

</xs:documentation>

</xs:annotation>

<xs:sequence>

<xs:element name="area" type="xs:string" minOccurs="0" maxOccurs="unbounded"/>

<xs:element name="dimension" type="xs:string" minOccurs="0" maxOccurs="1"/>

<xs:element name="extAddressID" type="xs:string" minOccurs="0" maxOccurs="unbounded"/>

<xs:element name="label" type="xs:string" minOccurs="1" maxOccurs="1"/>

<xs:element name="referencePoint" type="xs:string" minOccurs="0" maxOccurs="1"/>

<xs:element name="suID" type="xs:string" minOccurs="1" maxOccurs="1"/>

<xs:element name="surfaceRelation" type="xs:string" minOccurs="0" maxOccurs="1"/>

<xs:element name="volume" type="xs:string" minOccurs="0" maxOccurs="unbounded"/>

</xs:sequence>

</xs:complexType>

Sample of LADM XSD 

Class name

Attributes

Definition
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XSD files under comparison
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 LADM

 1 XSD file = 50 classes

 LandInfra (InfraGML)

 8 parts (Core / LandFeatures / 

Facilities and Projects / 

Alignments / Roads / Railways

/ Survey / 7 Land Division)

 15 separate XSD files, when

combined = 446 classes

 LandXML 2.0

 14 packages (Alignments / 

Application / CgPoints / 

CoordinateSystem / 

GradeModel / Monuments / 

Parcels / PipeNetworks / 

PlanFeatures / Project / 

Roadways / Surfaces / 

Survey / Units)

 1 XSD file = 223 classes

XSD English Version
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OpenII – Harmony Diagram
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LADM InfraGML – Land Division

Matching score

Interval [0,1]
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Comparison performed

 Only class name (no attribute)

 Too much attributes = same name as ID, NAME, TYPE

 Only 3 options tested: 

Option 1. Only Syntax: Matching score = edit distance 

Option 2. Only Semantic (Wordnet): Sense of the class name 

and synonym, hyponym, hypernym of a lexical database. 

Option 3. Syntax and Semantic: Combination of options 1+2 

 Result’s interpretation

 A major challenge…
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Strategy to interpret the 

results
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LADM-LandInfra

• 50 * 446 = 20 300 possible matches

LADM-LandXML

• 50 * 223 = 11 150 possible matches

With option 1 (only syntax)

• LADM-LandInfra = 18 798 matches (scores higher 

than 0.001)
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Strategy to interpret 

the results
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3 groups of level of similarity:

Tightly match

• Matching scores higher than 0.4

Loosely match

• Matching scores between 0.2 and 0.4

No match

• Matching scores between 0 and 0.19



Results 

Read the papers … (all detail and tables)
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LADM LandInfra (InfraGML)

LA_AdministrativeSourceType AdministrativeDivisionPropertyType

LA_ResponsibilityType CI_ResponsibleParty_Type

LA_BuildingUnitType BuildingType

LA_Parcel LandParcelType

LA_SpatialUnit SpatialUnitType

Only Syntax (no tightly match)

LADM LandInfra (InfraGML)

LA_Right InterestInLandType

LA_LegalSpaceBuildingUnit TimePositionUnion

LA_LegalSpaceBuildingUnit DirectPositionType

LA_SpatialUnitGroup LandDivisionType

LA_RequiredRelationshipSpatialUnit OwnershipAttributeGroup

Only Semantic (mainly tightly match)
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Syntax-Name Semantic (Wordnet)

Syntax+Semantic 

(Wordnet)

LandInfra LandXML LandInfra LandXML LandInfra LandXML

Tightly 

matches 0 0 14 11 22 3

Loosely 

matches 27 5 28 23 24 22

No match 23 45 8 16 4 25

Single match 

rate 54% 10% 84% 59% 92% 47%

LADM class name match with …
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Syntax-Name Semantic (Wordnet)

Syntax+Semantic 

(Wordnet)

LandInfra LandXML LandInfra LandXML LandInfra LandXML

Tightly 

matches 0 0 14 11 22 3

Loosely 

matches 27 5 28 23 24 22

No match 23 45 8 16 4 25

Single match 

rate 54% 10% 84% 59% 92% 47%

LADM class name match with …



LADM workshop, Kuala Lumpur, 2019Pouliot, Monney, Ingensand, Larrivée, 19

Syntax-Name Semantic (Wordnet)

Syntax+Semantic 

(Wordnet)

LandInfra LandXML LandInfra LandXML LandInfra LandXML

Tightly 

matches 0 0 14 11 22 3

Loosely 

matches 27 5 28 23 24 22

No match 23 45 8 16 4 25

Single match 

rate 54% 10% 84% 59% 92% 47%

LADM class name match with …
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Syntax-Name Semantic (Wordnet)

Syntax+Semantic 

(Wordnet)

LandInfra LandXML LandInfra LandXML LandInfra LandXML

Tightly 

matches 0 0 14 11 22 3

Loosely 

matches 27 5 28 23 24 22

No match 23 45 8 16 4 25

Single match 

rate 54% 10% 84% 59% 92% 47%

LADM class name match with …

• A large part of  LADM content is covered by LandInfra, 

much less with LandXML

• LADM much closer to LandInfra compared with LandXML



BUT are the matches correct??
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Accuracy assessment
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Accuracy assessment
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Comparison with independent and trustworthy 

works 
 Annex D of LandInfra official document (OGC 15-111r1, 2016)

 Tables of Stubkjaer (2015)
LADM Landinfra

LA_Source 7.2.1.3 Document

LA_RRR (Right, Restric. 

Resp.)
7.10.2 InterestInLand

LA_BAUnit 7.10.2.2 LandPropertyUnit

LA_Parcel alias 

LA_SpatialUnit
7.10.2.3 LandParcel

LA_Restriction 7.10.2.5 Easement

LA_SpatialUnitGroup 
7.10.3 

AdministrativeDivision

LA_AdministrativeSource 7.10.4 Statement

LA_SpatialUnit 7.10.6 SpatialUnit
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Accuracy assessment
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Percentage of correct and omitted matches

Correct matches Omitted matches

LADM-LandInfra 9/15 (60%) 6/15 (40%)

LADM-LandXML 2/11 (18%) 9/11 (82%)
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Lessons learned (1/4)
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How applicable are schema matching 

techniques to compare geospatial standards?

Yes, applicable 

• Simple and fast with XSD files

• Standards are well organized, good fit with 

schema matching

But

• XSD files not fully normalized

• XSD content vary in levels of detail

• Having many XSD files require lots of processing
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Lessons learned (2/4)
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What is the usefulness (rapidity and automation) 

of schema matching techniques?

Rapid and automate for overall comparison 

BUT not for detail comparison (the one that 

was of interest…)
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Lessons learned (3/4)
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What is the accuracy of schema matching 

techniques?

Varying (not able to have a clear statement)

• The number of samples tested is too limited

Depends on :

• Naming principles (conceptual levels)

• Sense of concepts (semantics)

• For semantic: the quality of the external sources
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Lessons learned (4/4)
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How do we define similarity levels between 

geospatial standards?

 Interpretation of the results still a big 

challenge

Semantic is an important aspect

3 proposed levels well adapted 
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Further works
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Supplementary tests and improve strategy

 Integrate the attributes, description, code lists 

 Explore incremental schema matching

 Improve the integration of semantic

 Quality of external sources

 Definition within the standards

 Natural Language Processing (NLP) 

Consider others standards or sources of 

validation
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