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: (of systems) 

operating as if by human 

intelligence by using 

automatic computer control

(Collins English Dictionary)

http://www.todayonline.com/singapore/smart-

singapore-will-use-technology-improve-lives
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• How to be “smart” in Cadastral Processing?

• Propose a framework to complement the current 

automation technique based on LandXML with 

Semantic Web Technology using OWL (Web 

Ontology Language)

• OWL attempts to support human intelligence with 

reasoning and inference by computer systems
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•automated cadastral processing is implemented using 

LandXML by ICSM’s ePlan Working Group in Australia 

and New Zealand
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Survey Plan in LandXML

Plan in PDF

Validation Report

Data Viewer

https://www.spear.land.vic.gov.au/spear/eplanPublicServices/Prepare.do
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•The Land Survey Division of Singapore Land Authority 

(SLA) has embarked on 3D Cadastres and automated 

cadastral processing using LandXML

Paper Plan LandXML + 3DImage Plan

3D PDF

3D GIS
3D CAD

3D LandXML
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• Simply stores 3D data and be able to be parsed by 

computer systems are not enough

• Human intelligence by computer systems is required 

to achieve high level automation

• Human intelligence involves reasoning and inference, 

which generally refer to understanding from what is 

defined (i.e. reasoning) to create new knowledge 

(inference)
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• LandXML A captures: Place X is located in Place Y

• LandXML B captures: Place Y is located in Place Z, 

if one is to ask “give me all LandXML files of Place Z”, the 

result commonly does not include LandXML A as “Place X 

is located in Place Z” is not captured 

: what does “located in” characterize? It is 

transitive: If A located in B, B located in C -> A located in C

: Place X is located in Place Z (new knowledge)

∴Computer systems are able to return LandXML A even 

“Place X is located in Place Z” is not capturedXXV International Federation of Surveyors 

Congress, Kuala Lumpur, Malaysia, 16 – 21 

June 2014
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• to support 3D LandXML with Web Ontology 

Language (OWL), which is a XML-variant language 

based on Description Logics

• OWL allows to construct ontology, which consists of 

common definitions used in the domain;

• OWL enables computer systems to do reasoning and 

make inference;
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“locatedIn” relation between classes

Rule: Father (?x) -> Husband (?x)

OWL Ontology

“locatedIn”’s characteristic: transitive

Ontology about Kean
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• Supports formal semantics and rules, which enable to 

characterize:
• Classes and Instances

• Class Hierarchies

• Class Disjointness

• Object Properties

• Property Hierarchies

• Domain and Range Restrictions

• Equality and Inequality of Individuals

• Datatypes

• Complex Classes

• Property Restrictions

• Property Cardinality Restrictions

• Enumeration of Individuals

• Property Characteristics

• Property Chains

<DisjointClasses> 

<Class IRI=“LandLot"/> 

<Class IRI=“StrataLot"/> 

</DisjointClasses> 

LandLot::= ¬¬¬¬ StrataLot

<EquivalentClasses> 

<Class IRI=“Father"/>    

<ObjectIntersectionOf> 

<Class IRI=“Man"/> 

<Class IRI="Parent"/>    

</ObjectIntersectionOf> 

</EquivalentClasses>

Father::= Parent ∩∩∩∩ Man

<TransitiveObjectProperty>   

<ObjectProperty IRI=“locatedIn"/>   

</TransitiveObjectProperty>

locatedIn as transitive

e.g.

e.g.

e.g.

• Every class, instance, property (relationship) has a 

unique IRI (International Resource Identifier), e.g.

reference: http://www.w3.org/TR/owl2-primer/
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Interlinking OWL 

and LandXML by 

populating 

DocFileRef of 

LandXML with IRI 

of related 

classes/relationship

s in OWL

e.g.

Reasoning 

+ 

Inference

3D Data 

+

Survey Details 

+

Observations, 

etc

e.g.

the Framework will allow computer system to perform reasoning & 

inference in OWL ontology and parse 3D surveying data in LandXML
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• computers are able to interpret semantics in LandXML;

• allow automated tools to share and process information;

• provide ways to discover, represent and give a context to 
information;

• allow information resources to be linked up, to be 
automatically understandable and reusable by computer 
applications

18

<DisjointClasses> 

<Class IRI=“LandLot"/> 

<Class IRI=“StrataLot"/> 

</DisjointClasses> 

<Parcel class=“LandLot” ...> 

LandXML

reason and infer in 
“Land Lot is not Strata Lot”

OWL

computer interprets

Looking for 
LandXMLs of 
“Land Lot”?

<SubClassOf> 

<Class IRI=“AirspaceLot"/>

<Class IRI=“LandLot"/> 

</SubClassOf> 

reason and infer in
<Parcel class=“AirspaceLot” ...> 

LandXML

return with

OWL

e.g.

e.g.
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• proposed potential enhancement to existing 
validation tools by using semantic web technology

• discussed using OWL ontology, which describes 
declarative knowledge (facts) and procedural 
knowledge (rules) to support automation and 
integration 

• demonstrated the linking of 3D LandXML and OWL 
with IRI to provide a semantic-aware framework for 
cadastral processing

• the same approach can also be applied to other XMLs 
like CityGML (e.g. thru codeSpace) without changing 
the schemas XXV International Federation of Surveyors 

Congress, Kuala Lumpur, Malaysia, 16 – 21 

June 2014
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