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SLA. Formal Ontology

SINGAPORE
LAND AUTHORITY

* formal ontology offers logical facts and rules for
automated checking on integrity and consistency of
data

* a formal ontology that emphasizes roles helps
intelligently identify user roles based on information
received, for example:

N

Party (?x) "possesses (?x, ?y) "SpatialSource (?y)
(hasRRR=0) (?x) —>Surveyor (?x)

a party who possesses spatial source (e.g. certifiedg
does not have any related RRR can be inferre

+  ©SLA 2012



SLA. Objectives

SINGAPORE
LAND AUTHORITY

e to formalize domain ontology for land
administration in OWL (Web Ontology
Language)

e to add role representation, which captures
user roles and their relationships, in the
ontology

s ©SLA 2012



SLAﬂOt Part of the Existing Model

VersionedObject
«featureType» +party
Party::LA_Party
0”'
+ extPID: Oid [0..1]
+ name: CharacterString [0..1]
+ plD: Oid VersionedObject
+ role: LA_PartyRoleType [0.."] |+party +rrr
+ type: LA_PartyType «featureType»
\ 0.1 0.* |  Administrative::LA_RRR
j i +rrrPart
VersionedObject +parties | 2.- rriParty RN I
«featureType»
Party::LA_PartyMember T ——— — —— members +unit | 0..*
+ share: Rational [0..1] +groups 0..1 ) 1 VersionedObject
unitRrr
«featureType» +unit «featureType»
Party:LA_GroupParty Administrative:LA_BAUnit
groupID: Oid *+baunit 1 0.7
type: LA_GroupPartyType suBaunit
constraints *su 0.7
{sum(LA_PartyMember.share)=1 per group} VersionedObject
«featureType»
\ Spatial Unit:LA_SpatialUnit
«codelist» «codelList» «codelList» \
Party:: Party:: Party::
LA_PartyType LA_GroupPartyType LA_PartyRoleType
«codeList» «codeList» «codeList» h ‘ Role as CodeLiscl-
Party::LA_PartyType Party::LA_GroupPartyType 4| Party::LA_PartyRoleType
+ baunit + association + bank
+ group + DbaunitGroup + certifiedSurveyor
+ naturalPerson + family + citizen d d G
+ nonNaturalPerson + tribe + conveyor confex* epen eni‘l
+ employee
¢ famer 2. assumes the co
+ moneyProvider
+ notary
+ stateAdministrator
\t

surveyor

1. limits the representation of rg

BAUnit and Party have a
role relationship, but
baunitAsParty is treated
like other association
relationships (e.g. unitRrr,
suBaunit)
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SLA Methodology

SINGAPORE
LAND AUTHORITY

e to treat roles as a first class concept. Treating roles as
concept allows flexible definition of role to be context
dependent;

* BAUnit is treated as RolePlayer to relate to Party,
which is a subclass of Role through hasRole
relationship;

e Role is represented in hierarchy or ontology in its
own.

*introducing three concepts: RolePlayer, F

Context, and two relationships: b
7 ©SLA 2012



verall Process of Formalization

SlNGAPORE Declaration ((ObjectProperty (:hasRight)))
LAND AUTHORlTY ObjectPropertyDomain (:hasRight :Party)

somczse

Secrtarat SN Geographic information — Land

. Administration Domain Model (LADM)
ot

21208

nformation qbographicsa — Mot du omaine do admiestaton
Veing o eres A0V
2012

ADMOntoloay (http:/ /wiki.tudelft.nl/pub/Research/1ISO19152 /In

ADMOntology.ow sers /keanhuatsoon/ontologies /LADMOntology/LADMOntology
<« P @ LADMOntology (http //wiki.tudelft Researc 19154 ementationMat LADMOntology.ow : Q
Active Ontology ~ Entities  Classes  Object Properties  Data Properties  Individuals m DL Query  OntoGraf

UWLVIZ

o [A[VIEIC

v ©Thing
.
v @ BAUnit
© BasicPropertyUni
© LeasedUnit
@ RightOfUseUnit
© BoundaryFace
© BoundaryFaceString
v @ Context
@ AdminSource
@ SpatialSource
© Level
v ©Party
@ Citizen
© Conveyancer
@ Employee
@ Farmer

1,:

B (1= (&

Inferred model

Noluisag Micrecrede

Morgage - Lrew

Somvisbetartly LovePayment

Venament

<rdf:RDF xmins="http://wiki

Mersmerstany

S— Web Ontology
Language (OWL)

taes £ a [——

Object property hierarch 1888

=S X [T ———
v mtopObjectProperty
= containsOtherGroupPa Se— >019152/ImplementationMaterial/LADMOntology.ow!
wmdependson N/ S e
= describesBFace Soumce 1) Adminsoerce o
= describesBFaceString Thing 6——(» VerrmaadOtyect
= describesPoint - Comeun ) e o— A (CortatSurvepst
= describesSpatialExtent )
= hasAdminSourceBAUni = [
™ hasAdminSourceParty
[F—— [
[
Cueen
Trbe
Wraer

©SLA 2012

To use the reasoner click Reasoner->Start reasoner (v Show Inferences



http://wiki.tudelft.nl/pub/Research/ISO19152/ImplementationMaterial/LADMOntology.owl#
http://wiki.tudelft.nl/pub/Research/ISO19152/ImplementationMaterial/LADMOntology.owl#
http://wiki.tudelft.nl/pub/Research/ISO19152/ImplementationMaterial/LADMOntology.owl#
http://wiki.tudelft.nl/pub/Research/ISO19152/ImplementationMaterial/LADMOntology.owl#
http://wiki.tudelft.nl/pub/Research/ISO19152/ImplementationMaterial/LADMOntology.owl
http://wiki.tudelft.nl/pub/Research/ISO19152/ImplementationMaterial/LADMOntology.owl#
http://wiki.tudelft.nl/pub/Research/ISO19152/ImplementationMaterial/LADMOntology.owl#
http://wiki.tudelft.nl/pub/Research/ISO19152/ImplementationMaterial/LADMOntology.owl
http://wiki.tudelft.nl/pub/Research/ISO19152/ImplementationMaterial/LADMOntology.owl

siResulted Formal Ontology in OWL
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Classes and Properties

T VersionedObject
@) BAUnit

) BasicPropertyUnit

@ LeasedUnit

© RightOfUseUnit
' BoundaryFace
:BoundaryFaceString

SLA

SINGAPORE
LAND AUTHORITY

“® containsOtherGroupParties
® describesBFace

™ describesBFaceString
® describesPoint

® describesSpatialExtent

@ AdminSource
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S&\Tlogy available at LADM Wiki
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http://www.isoladm.org/
http://www.isoladm.org/

o Role Representation

«codelList» L
LA_PartyType |
+ baunit + y {
+ group e Bl «codelList»
+ naturalPerson LA_PartyRoleType
+ nonNaturalPerson
+ bank
¢ NonNaturalPerso & Farmer + certifiedSurveyor
n + citizen
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Notar + employee
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S Pl + moneyProvider
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+ writer
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A/ o Citizen
* o VersionedObiject >
l- 9 L\ o @ Conveyancer
i@ GromPary P Q @ Writer
T = @ Surveyor
' |" @ SpatialSource Jﬁ\
\ o t%trateAdministra ® genifdeuwey
r

* @ AdminSource




SLA. Context Dependent Role

SINGAPORE

( Farmer )

IT’/:'/ _""Writer )

,-./ —
/7 (_Employee )

( Citizen )
iS_,Z.-— A Role . | ; _-i "Notary ’ \
o~ o g ~— —~——— S -
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= — —1 Conveyancer )
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SLA. Define Roles in Hierarchy

SINGAPORE ( Farmer )
LAND AUTHORITY ——

( Writer )

‘ _Employee )

( Citizen )

i5—q Role if.}-.l;‘-_f. j?"ﬂll ) P Notary )

( Thing J<}—5-2— \/rersionedObjec'th_;L _ is-a__ I Panty -:;1_ a -
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\ N\ y 4 i, - i1S-2 - .7 . T~
[N ( Surveyor »<}——1—2 CemhedSurv«D
5=y — ——

( StateAdministratof )
IS e —— ™

o _{ Bank )

( MoneyProvider T

o certifiedSurveyor inherits all properties

OF surve Or [ Grou;Partv:-:}'— As;o;atfon )
- — IS-a - -

— - ’\]-:_'f_"’ ~J5-a -

T-_BAUnitCroup )

o certifiedSurveyor (?x) -> Surveyor (?x) TR e
but not Vice versa Tnee)

® the hierarchy can be an ontology in its
own with rules ©SLA 2012



“BAUniIt plays the Role of Party”

S LA VersionedObject
SINGAPORE ;“:;“U&T{fe;y +party baunitAsParty
arty:: a
LAND AUTHORITY — 0.*
+ extPID: 0id [0..1]
+ name: CharacterString [0..1]
+ plID: Oid VersionedObject
+ role: LA_PartyRoleType [0..*] |+party +rr
+ type: LA_PartyType «featureType»
| | 0.1 0.* Administrative::LA_RRR
1L i P raV ™ v I arrrDarty 1
+unit [ 0.*
1 VersionedObject
. «featureType»
- *unit | Administrative:LA_BAUnit
armer
@ NonNaturalPerso O +baunit | 0.*
n
- suBaunit
& Bank v los
¢ Notary 7 bl I
</ VersionedObject
¢ NaturalPerson 2
M P ide «featureType»
 MoneyFrovider Spatial Unit::LA_SpatialUnit
& Employee
v @ Citizen
* & VersionedObject
o L\ | @ Conveyancer
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; Rtential Application in Cadastral
e 3 Processing

LAND AUTHORITY
=

e

I. RolePlayer l,._ ___I ® Role ]

* @ Restriction
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@ AdminSource

@ BoundaryFace
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SLA. Conclusions

SINGAPORE
LAND AUTHORITY

* formalized domain ontology from natural language to
OWL

* enhanced the ontology with the representation of user
roles
* the role representation allows:

— to describe roles as context dependent
— to represent roles in hierarchy or ontology in its own

— to treat the role relationship between BAUnit and Party mo
specific

17 ©SLA 2012



SLA Future Work

SINGAPORE
LAND AUTHORITY

* temporal aspect was not considered in the ontology,

temporal constraints and relationships should be
added

* the role representation should be enhanced with
more concepts and relationships and be supported
with logical rules, using SWRL or RIF

e for further improvements, value the inputs from the

LA community on the ontology at the LADM wiki
http://wiki.tudelft.nl/pub/Research/ISO19152/
ImplementationMaterial/LADMOntology.o

15 ©SLA 2012
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SLA

SINGAPORE
LAND AUTHORITY

Thank You!

soon_kean_huat@sla.gov.sg or keanhuat.soon@gmail.com
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