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Land Administration Domain Model
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LADM Design is based on

common pattern of “people — land” relationships

ISO spatial domain standard - 19152
abstract conceptual schema

Model Driven Architecture

2D & 3D registrations

Explicit (external) relationships with physical
models

Country profiles [Lemmen Ch., 2012]

Implementation approaches

Currently under revision

—

LA_SpatialUnit

LA_RRR

LA_BAUnit
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Why LADM?

LA_SpatialUnitGroup ’-

’LAiRequlredReIauonshlpSanalUnﬂl

L ]

LA_GroupParty

* No legal mandate or demand by stakeholders yet for
the adoption of LADM [inramen ]

* Victoria is in the process of digital cadastral
modernisation; opportunity to consider LADM
compliance cadastral information system

* Need to involve a wide range of stakeholders I ey

wonero ® Review numerous legislation; needs to meet the
MHEOURRE T requirements of the stakeholders

-i-”/ Delft © Cadastral software vendors reluctant to adopt the

LADM

CSDILA




A Proposed methodology

1 > Analysis of the requirements defined in relevant national law &
regulations
P A T ——— +» Analysis of current Land Information System
Capture concepts in the cadastral domain 3
Mapping the corresponding classes/concepts of LADM & LIS 4
Development of a standardized domain model based on LADM & adapted to 5
MELBOURNE L.
local conditions

]
TUDelft
Creation of instance level diagrams with real-world use cases to test the

@ 6 e >
proposed model

e 7 e , Testing the conformity of the proposed country profile with ISO 19152
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Vicmap Pro
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nerty

PFl=VIEW_PFI

1.n

PARCEL_CAD_AREA BDY

UFI NUMBER(10)
VIEW_PFI VARCHAR2(10) <fkiz
BND_PFI VARCHAR2(10) <fk2:
UFI_CREATED DATE

0.n

PFl = BND_PFI

CAD_AREA_BDY

VARCHAR2(10)
VARCHAR2(1)
PROPERTY VARCHAR2(1)
ROAD_ALIGN VARCHAR2(1)
FROM_SURVEY_X NUMBER(13,9)
FROM_SURVEY_Y NUMBER(13,9)
FROM_PRECISION NUMBER(4,1)

PEL
PARCEL

0. PARCEL_VIEW
PARCEL ,_|eEI VARCHAR2(10) <pk:
PF| VARCHAR2(1 7| CENTROID_PFI VARCHAR2(10) <fkz
VIEW_PFI VARCHAR2(10) <fl> PFl = VIEW_PFI STATUS VARCHAR2(1)
SPI VARCHAR2(18) Z_LEVEL VARCHAR2(2)
SPI_CODE NUMBER(3) PFI_CREATED DATE
DESC_TYPE VARCHAR2(2) UFI NUMBER(10)
LGA_CODE VARCHAR2(3) UFI_CREATED DATE
PLAN_NUMBER VARCHAR2(9) UFI_OLD NUMBER(10)
LOT_NUMBER VARCHAR2(12)
ACCESSORY_LOT VARCHAR2(1)
ALLOTMENT VARCHAR2(10) }V
SEC VARCHAR2(12) 0.n
BLOCK VARCHAR2(12)
PORTION VARCHAR2(12)
SUBDIVISION VARCHAR2(12)
CROWN_STATUS VARCHAR2(1)
PARISH_CODE VARCHAR2(4)
TOWNSHIP_CODE VARCHAR2(5)
P_NUMBER VARCHAR2(10)
FURTHER_DESCRIPTION VARCHAR2(80) PFl = CENTROID_PFI
PART VARCHAR2(1)
CREFNO VARCHAR2(15)
STATUS VARCHAR2(1)
PFI_CREATED DATE
UFI NUMBER(10)
UFI_CREATED DATE
UFI_OLD NUMBER(10)
ROAD_CASEMENT_POLYGON -~
= = PFg_*>ENTROID_PFI
PEL VARCHARZ(10) <plo o= 1| CENTROID
CENTROID_PFI  VARCHAR2(10) <fk> PFl <ple
INTERSECTION  VARCHAR2(1) PFI_CREATED DATE
LGA_CODE VARCHAR2(3) UFI NUMBER(10)
LOCALITY_NAME VARCHARZ2(46) UFI_CREATED DATE
PFl = PARCEL_PFI Z_LEVEL VARCHAR2(2) UFI_OLD NUMBER(10)
PFI_CREATED DATE
UFI NUMBER(10)
UFI_CREATED DATE -
.. UFI_OLD NUMBER(10)
PARCEL_PROPERTY
UFI NUMBER(10) <pl>
PARCEL_PFI  VARCHAR2(10) <fk1>
PROPERTY_PFI VARCHAR2(10) <fk2>
UFLCREATED  DATE PFI = CENTROID_PFI
..N
Fl = BASE_PFI
PFl = PROPERTY_PFI
0..n
PROPERTY PROPERTY_VIEW
PFI VARCHAR2(10) <pk> PFl = VIEW_PFI VARCHAR2(10) <ple
VIEW_PFI VARCHAR2(10) <fi> =0 — || BASE_PFI VARCHAR2(10) <fki>
LGA_CODE VARCHAR2(3) <ak> 0.n CENTROID_PFI VARCHAR2(10) <fk2>
PROPNUM VARCHAR2(20) <ak> STATUS VARCHAR2(1)
PROPERTY_TYPE VARCHAR2(1) GRAPHIC_TYPE VARCHAR2(1)
MULTI_ASSESSMENT VARCHAR2(1) Z LEVEL VARCHAR2(2)
STATUS VARCHAR2(1) PFI_CREATED DATE
PFI_CREATED DATE UFI NUMBER(10)
UFI NUMBER(10) UFI_CREATED DATE
UFI_CREATED DATE UFI_OLD NUMBER(10)
UFLOLD NUMBER(10)
L

TO_SURVEY_X NUMBER(13,9)
TO_SURVEY_Y NUMBER(13,9)
TO_PRECISION NUMBER(4,1)
PFI_CREATED DATE

UFI NUMBER(10)
UFI_CREATED DATE
UFI_OLD NUMBER(10)

PFl=BND_PFI
0.n

PROPERTY_CAD_AREA_BDY

UEL NUMBER(10)  <pk>
VEEW_PFI VARCHAR2(10) <fk1>
BND_PFI VARCHAR2(10) <fk2>
UFI_CREATED DATE

~1.n
PFI=VIEW_PFI
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isRelatedTo
Parcel::Parcel

+ desc: string [0..1]
+ name: string
+ state: parcelState
+ 2dpointlist: point ist + olD: sting [0..1]
+ Source: String p«ﬂi; + parcelFormat: parcelFormat
- + class: parcelClass
+ type: string
+ useOfParcel: useOfParcelType [0..1]
Points::SurveyPaint + legalArea: double
. . + note: string [0..%]
Victorian ePlan Protocol + name: stiing
Version 1.8 : ::;“s:::gp 1 1
: oS Line
+ pntSum:Astrmg — mayBeGraphicallyDefined
A gz";i:'gﬁi’:"w. lineConnectsPoints | * ::::s:'i:?::":], +hasLegalAttributesOf 0.1
+ 3dpoint 3dpointtype |2 0.7|+ state: s+isComprisedOf +isPartof
+ + oID: sting [0.1] k"} Bolygos
+ zoneNumber: int [0..1) + note: string 0.7 ! 2. + name: sting
+ Latitude: Angle [0..1) — + desc: string [0..1]
+ Longitude: Angle [0..1] + state: stateType
+ code: string [0..1] + olD: string [0..1]
+ ocentroid: 2dpoint [0..

+hasFacesMadeOf | 0.2 Parcel::Yol umetricLot

3 7 haifaces + volume: double
curve RegularLine
+ radius: double ————{ > +formsTheFacesOfA | 3.7 =
M+isDefinedBy &fiNg_ ==
1ot ot odaen #nasts.!galmnbutesof
\n.j Volume fo-1
observationForALine =
+ name: string
. + desc: string[0.1]
0. + state: stateType [0..1]
N 8 + olD: string [0..1]
Observation: :Observation + centroid: 3dPoint [0..1

desc: string [0..1]

name: string

state: stateType

olD: string [0..1]

purpose: purposeType

date: date [0..1]
equipmentUsed: equipmentType
fieldNote: string [0..1)

Parcel
Package | &=

THE UNIVERSITY OF
MELBOURNE

+

s

Parcel mayReferTo
4 mayBeGraphicallyDefined This asssciation
enables the modeling
ﬂ = of allocations between
e t Benieficiary existing parcels and the
Paroal few parcels created by
+ Benieficary: string : the survey
[ isTheBenidisaryot ' [+ dese: string 0.1
+ name: sting ] This retationship is used|
+ state: parcelState |> for parcel to parce!
0.1]+ olD: string 0.1 RelatedTo allocations as well as
+ parcalFormat parcelFormat allocations for
+ class parcelClass administrative area
Do oo 1|+ type: sting D such as parishs local
+ exclusionType: exolusType 0. + useOfParcel: useOfParcelType [0..1] authorities ete
+ area: double A+ legalAres: double
- pelret: peirat 1|+ note: string 0.7
[ —— otHas ot S -
CSDILA / hasAT ot
T |
THE enTRE FoR eRTIAL 0.1 P — TitleReferences
OATA INFRASTRUCTURES o S ks
& LAND ADMINISTRATION SchemeLand
melL: + titleType: titleTypaType
+ lotEntitlements: string [..1]

+

liabilityApportionm ent: string [0..1] 0.

VolumetricLot

BuildingF ormatLot

+ wvolume: double
+ buildingNo: string
+ buildingLevelNo: string|

30 5 Gadastre
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LADM to ePlan
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LADM

FOCUS ON
administrative information

............. >

Victorian ePlan protocol

FOCUS ON
surveying information

Broader scope (ISO)

different types of spatial units & spatial
representations

> Subset of ePlan

ceeeeeeeeeee...  ONlyBuildingFormatLot &

VolumetricLot spatial units

temporal aspect supported

linkage between legal spaces & their
physical counterparts

RRRs are handled though specific classes
(LA RRR, LA Right, LA Restriction,
LA Responsibility)

> temporal aspect supported

ceeeeeee........ 5 holinkage between legal & physical

notion

no class for handling RRRs as a separate

entity from Parcels



Party Package

LADM classes ePlan classes

LA_Party Survey Package: SurveyHeader

Survey Package: SurveyHeader Personnel

I
EXTERNAL CLASSES

THE UNIVERSITY OF
MELBOURNE

7
FUDelft LADM classes ePlan classes

@ LA ExtAddress Parcel Package: Parcel: Location Address

THE CENTRE FOR SPATIAL
DATA INFRASTRUCTURES

30 5 Gadastre
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Administrative Package

LADM classes

LA_RRR

LA_BAUnit

B R
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DATA INFRASTRUCTURES

LA AdministrativeSource

30 58 Cadastres

There is no direct association !

ePlan classes

Parcel Package: Parcel: Title

Parcel Package: Parcel class: Owner

Parcel Package: Parcel

Survey Package: SurveyHeader: PurposeOfSurvey
Parcel Package: Parcel: Title

Survey Package: SurveyHeader: HeadofPower

csdila.unimelb.edu.au



Spatial Unit Package
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LADM classes ePlan classes

LA_SpatialUnit Parcel Package: Parcel: Parcels

Parcel package: PlanFeatures: PlanFeature

LA SpatialSource Survey: ObservationGroup: RedHorizontalPosition

Survey: ObservationGroup: RedVerticalPosition

csdila.unimelb.edu.au



Surveying & Representation Subpackage

THE UNIVERSITY OF
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LADM classes ePlan classes

LA Point CgPoints:CgPoint

LA BoundaryFaceString Parcel Package: Parcel: CoordGeom: Line
Parcel Package: Parcel: CoordGeom: Irregular Line

Parcel Package: Parcel: CoordGeom: Curve

LA BoundaryFace Polygon class

Parcel Package: Parcel: VolumeGeom

csdila.unimelb.edu.au



Proposed LADM Victoria Fundamental Classes
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LA Party
VC_Party

+ name: CharacterString

+ role:VC_PartyRoleType

+ type:VC_PartyType

LA Party

extPID: Oid [0..1]

name: CharacterString [0..1]

plD: Cid

role: LA_PartyRoleType [0..*]
type: LA PartyType
VersionedObject
beginLifespanVersion: DateTime
endlifespanVersion: DateTime [0..1]
quality: DQ_Element [0..*]

source: Cl_ResponsibleParty [0..%]

R

A I

LA_RRR
VC_RRR
+ share: Fraction LA BAUnit
“LA_RRR VC_BAUnit
+ description: CharacterString [0..1]
0..1 + riD:0id + name: CharacterString
+ share: Fraction [0..1] + type:VC_BAUnitType
0..*| + shareCheck: Boolean [0..1] 152001 =LA _BAUnit
+ timeSpec:1SO8601_IS014825_Type [0..1] + name: CharacterString [0..1]
VersionedObject + type: LA _BAUnitType
+ beginLifespanVersion: DateTime + ulD:0Oid
+ endlifespanVersion: DateTime [0..1] ::VersionedObject
+ quality: DQ_Element [0..*] + beginLifespanVersion: DateTime
+ source: Cl_ResponsibleParty [0..%] + endLifespanVersion: DateTime [0..1]
+ quality: DQ_Element [0..%]
baunitAsParty + source: CI_ResponsibleParty [0..%]
0.* 0.* 0.1
122
LA SpatiaiUnit
Spatial::VC_SpatialUnit
+ dimension: LA_DimensionType
+ extAddressiD: ExtAddress [0]
=LA SpatiaiUnit
+ area:LA_AreaVzlue [0..%]
+ dimension: LA_DimensionType [0..1]
+ extAddressiD: ExtAddress [0..%]
+ label: CharacterString [0..1]
+ referencePoint: GM_Point [0..1]
+ sulD:0Oid
+ surfaceRelation: LA_SurfaceRelationType [0..1]
+ volume: LA VolumeValue [0..%]
::VersionedQObject
+ beginLifespanVerzion: DateTime
+ endlifespanVersion: DateTime [0..1]
+ quality: DQ_Element [0..%]
+ source: Cl_ResponsibleParty [0..*] A

csdila.unimelb.edu.au



Proposed LADM Victoria spatial counterpart
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LA SpatialSource
VC_SpatialSource

+

LA SpatialSource

+
+
+

=LA Source

R

fileNumber: char

measurements: OM_Observation [0..*]
procedure: OM_Process [0..1]
type: LA_SpatialSourceType

scceptance: DateTime [0..1]
availabilityStatus: LA_AvailabilityStatusType
extArchivelD: ExtArchive [0..1]
lifeSpanStamp: DateTime [0..1]

maintype: Cl_PresentationFormCode [0..1]
quality: DQ_Element [0..%]

recordation: DateTime [0..1]

sID: Oid

source: Cl_ResponsibleParty [0..*]
submission: DateTime [0..1]

0.*

LA Point
VC_Point

+
+
+

/X:double
/Y: double
fZ: double [0..1]

LA Point

% ettt

interpolationRole: LA_InterpolationType
monumentation: LA_MonumentationType [0..1]
originalLocation: GM_Point

plD: Oid

pointType: LA_PointType

preductionMethod: LI_Lineage [0..1]
transAndResult: LA_Transformation [0..%]

:VersionedObject

+
+
+
+

beginLifespanVersion: DateTime
endLifespanVersion: DateTime [0..1]
quality: DQ_Element [0..*]

source: Cl_ResponsibleParty [0..%]

LA SpatiglUnit

VC_SpatialUnit

+ dimension: LA_DimensionType

+ extAddressl|D: ExtAddress [0]

=LA SpatialUnit

area: LA_AreaValue [0..%]
dimension: LA_DimensionType [C..1]
extAddress|D: ExtAddress [0..%]
label: CharacterString [0..1]
referencePoint: GM_Point [0..1]
sulD: Oid

surfaceRelation: LA_SurfaceRelationType [0..1]
volume: LA_VolumeValue [0..%]

L B B S S I B

VersionedObject

beginlLifespanVersion: DateTime
endLifespanVersion: DateTime [0..1]
quality: DQ_Element [0..*]

source: CI_ResponsibleParty [0..*]

L b B RS

LA Level
VC_Level

+ name: CharacterString

+ structure: LA StructureType
LA Level

11D: Oid

name: CharacterString [0..1]

LA _LegalSpaceUtilityNetwork
VC_Utility

+ type:VC_UtilityType

+orderad}

registerType: LA_RegisterType [0..1]
structure: LA_StructureType [0..1]
type: LA_LevelContentType [0..1]
VersionedObject

beginLifespanVersion: DateTime
endLifespanVersion: DateTime [0..1]
quality: DQ_Element [0..*]

source: Cl_ResponsibleParty [0..%]

Lt B BN AR

L RS B K

LA LegaiSpaceBuildingUnit
VC_Building

height: double
[totalFloorNo: int
ftotalParcelNo: int
type: VC_BuildingType

L R0 2 BN J

firstRight

LA BoundaryFaceString
VC_BoundaryFaceString L

2.

* ook

/bearings: double [1..%]
/distances: double [1..%]
Jfgeometry: GM_Curve
/totalLength: double

L |

lastLeft

csdila.unimelb.edu.au



Conclusions and Discussion

o established well-functioning Cadastral Information System in Victoria

o ongoing 3D digital cadastre development

o ongoing ISO 19152 LADM revision :: new parts to be added, extended scope of
the model

o crosswalk between the Victorian ePlan data model and LADM

o hon-spatial & spatial components of the country profile will be designed — design of full model

e S
THE UNIVERSITY OF

MELBOURNE o creation of instance level diagrams with real-world use cases to test the proposed model

]

TUDelft o code lists serving the requirements of Victoria’s legislative framework will be created
O o conformity test of the proposed model

THE CENTRE FOR SPATIAL
DATA INFRASTRUCTURES

30 S Gadastre

o focus on the 3D aspect & and test new 3D functionalities in the context of LADM revision
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