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http://www.gdmc.nl/3DCadastres/workshop2021/programme/0_KEYNOTE1_Anselm
HaanenPres.pdf

!

For the archiving of the surveys, there is
lack of homogeneity as reported by the 7 EU pilot countries 

that participate in H2020 GISCAD-OV project

INTRODUCTION |MOTIVATION

AUSTRALIA & NZ
EU

VII.CCC  & LADM 2022

http://www.gdmc.nl/3DCadastres/workshop2021/programme/0_KEYNOTE1_AnselmHaanenPres.pdf


Image from Prof Christiaan Lemmen invited lecture at the opening ceremony LADM 2022

Kingdom of Bahrain
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Between the same country in different organisations & between 
different countries/ jurisdictions/ cantons:

1. Different type/ amount of information supported/ exchanged

2. Different formats/ encodings used

3. Different workflows developed

4. Different software suppliers’ support

5. (2D/ 3D) Topology/ geometry/  attributes support

6. No standardization

The ongoing ISO19152 LADM 
revision addresses those 

challenges

INTRODUCTION |MOTIVATION

https://www.fig.net/resources/proceedings/fig_proceedings/fig2021/papers/ws_03.1/WS_03.1_warnest
_davies_et_al_11179.pdf
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initiate a discussion regarding the surveying encodings to be used for the 
implementation of LADM Edition II  (Part 6), bringing together experts from the 
surveying, AECOO and GIS industry, Cadastral Authorit ies and users/ surveyors

in order to reach conclusions on whether:

1. existing encoding(s) may serve the efficient implementation of the LADM survey part at their
current version;

2. existing encoding(s) can be revised to serve the LADM survey part or

3. new encoding(s) should be developed for this reason.

set the requirements for the survey encodings

INTRODUCTION |MOTIVATION
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Part 1: Fundamentals
2
/  SUBMITTED

Part 2: Land Registration 3..6

/ NOT  YET
SUBMITTED

LADM Edition II 
Survey Model

LA_SpatialUnit

LA_Party

LA_RRR
LA_BAUnit

LA_Right

LA_Restriction LA_Responsibility

LA_Mortgage

LA_Administrativ eSource LA_RequiredRelationshipBAUnit

LA_GroupParty

LA_PartyMember

LA_Lev el

LA_SpatialUnitGroup

LA_LegalSpaceBuildingUnit

LA_LegalSpaceUtilityNetwork

LA_RequiredRelationshipSpatialUnit

LA_Source

LA_SpatialSource

LA_Point

LA_BoundaryFace

Basic classes ov erv iew

A conceptual model of the refined survey model is expected to be 
included in Part 2 of the new edition of the standard, 

while its technical implementation(s) via GML/ JSON formats/ RDF/ 
INTERLIS/…, covering both 2D and 3D boundaries, will be considered 

to be included in Part 6
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LADM 19152-2
NWIP submitted

VII.CCC  & LADM 2022
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1. LADM Edition I – Abstract model based on ISO19156:2011 O&M [2012]

2. Integrated Future Data Model for Survey Data and Cadastral Mapping based
on LADM for the Netherlands [MSc thesis TUDelft, Soffers P., 2017]

3. LADM Refined Survey Model v.01 [Shnaidman, A., van Oosterom, P.J.M., Lemmen, C.H.J., 2019]

4. Work on LADM – OGC LandInfra synergy on the survey functionality [2020 – today]

5. LADM Refined Survey Model v.02 [Kalogianni, E., Dimopoulou, E., Gruler, H.C, Stubkj, E., Lemmen,
C.H.J., van Oosterom, P.J.M., 2021]

6. LADM Refined Survey Model v.03 - under development
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Motivation for the revision of the survey model of the ISO19152 LADM :
1. evolution of technology in the surveying, AECOO and GIS industry,

2. need to provide support to a broad range of surveying & data acquisition approaches
and accuracies,

3. needs addressed through the existing LADM country profiles,

4. support a broad range of spatial unit types,

5. facilitate interoperability with other standards,

6. consider more advanced/ detailed surveying modelling approaches used in other
standards; e.g. OGC LandInfra,

7. combine spatial and non-spatial sources,

8. formats/encodings used in practice to store & exchange surveying information.

Conceptual

PREVIOUS VERSIONS OF LADM SURVEY MODEL
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§

Packages overview

LADM II  
Part 2
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LADM EDITION II
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LA_Source
Surv eying and Representation::

LA_SpatialSource

Surv eying and Representation::
LA_Surv eySource

Surv eying and Representation::
LA_DesignSource

Surv eying and Representation::LA_GNSSObserv ation

+ receiverID: Oid [0..1]
+ systemType: LA_Satell iteSystemType [0..*]
+ numSatTracked: Integer [0..1]
+ numSatUsed: Integer [0..1]
+ fixDateTime: DateTime [0..1]
+ /gDOP: Real [0..1]
+ covarianceMatrix: MatrixOfDouble [0..1]
+ GNSSReferenceStationsNetwork: LA_GNSSReferenceStationsNetworkType [0..1]
+ rawMeasurement: Point [0..1]
+ GNSSSurveyType: LA_GNSSSurveyType [0..1]
+ GNSSReferenceStationsNetworkName: CharacterString [0..1]
+ GNSSReferenceStationsNetworkScale: LA_GNSSReferenceStationsNetworkScale [0..1]
+ site_displacement_included: Boolean [0..1]

Surv eying and Representation::
LA_TPSObserv ation

+ instrumentHeight: Real [0..1]
+ targetHeight: Real [0..1]
+ reflectorHeight: Real [0..1]
+ slopeDistance: Real [0..1]
+ horizontalDistance: Real [0..1]
+ horizontalAngle: Real [0..1]
+ azimuth: Real [0..1]
+ verticalAngle: Real [0..1]
+ instrumentPoint: Point

Surv eying and Representation::
LA_PointCloudObserv ation

+ pointsNumber: Integer [0..1]
+ maxSNR: Integer [0..1]
+ minSNR: Integer [0..1]
+ maxIntensity: Integer [0..1]
+ minIntensity: Integer [0..1]
+ minNorthing: CharacterString [0..1]
+ maxNorthing: CharacterString [0..1]
+ minEasting: CharacterString [0..1]
+ maxEasting: CharacterString [0..1]
+ minElevation: Real [0..1]
+ maxElevation: Real [0..1]
+ pointCloud: PointCloud [0..1]

Surv eying and Representation::
LA_ImageObserv ation

+ name: CharacterString [0..1]
+ description: CharacterString [0..1]
+ image: Image [0..1]Surv eying and Representation::

LA_DistanceObserv ation

+ distance: Real [0..1]
+ distanceType: LA_DistanceType [0..1]
+ description: CharacterString [0..1] Surv eying and Representation::

LA_AngularObserv ation

+ angle: Real [0..1]
+ description: CharacterString [0..1]
+ angularType: LA_AngularType [0..1]Surv eying and Representation::

LA_Lev elObserv ation

+ deltaHeight: Real [0..1]
+ description: CharacterString [0..1]

VersionedObject
Surv eying and Representation::LA_GNSSCorrection

+ convergenceTime: DateTime [0..*]
+ frequencyType: LA_GNSSFrequencyType [0..1]
+ Ext_OSR_LumpSumCorrection_ID: Ext_OSR_LumpSumCorrection [0..1]
+ SSR_Error_Components: LA_SSR_Error_Components [0..1]
+ correctionServiceType: LA_CorrectionServiceType [0..1]

Surv eying and 
Representation::
LA_DistanceType

Surv eying and 
Representation::

LA_SatelliteSystemType

Surv eying and Representation::
LA_GNSSReferenceStationsNetworkType

Surv eying and 
Representation::
LA_AngularType

Surv eying and 
Representation::

LA_GNSSSurv eyType

Surv eying and 
Representation::

LA_GNSSFrequencyType

Surv eying and 
Representation::

LA_CorrectionServ iceType

Surv eying and Representation::
LA_GNSSReferenceStationsNetworkScale

Surv eying and Representation::LA_SSR_Error_Components

+ ExtTroposphericCorrectionID: ExtTroposphericCorrection [0..*]
+ ExtIonoshpericCorrectionID: ExtIonoshpericCorrection [0..1]
+ ExtSatell iteOrbitCorrectionID: ExtSatell iteOrbitCorrection [0..*]
+ satell iteClockCorrection: DateTime [0..1]

Surv eying and Representation::
LA_Transformation

+ transformation: OperationMethod
+ transformedLocation: Point

0..1

0..*
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Basic Classes
Surveying & Representation

Subpackage

            

VersionedObject

«featureType»
Party::LA_Party VersionedObject

«featureType»
Administrative::LA_RRR

VersionedObject

«featureType»
Administrativ e::

LA_BAUnit

VersionedObject

«featureType»
Spatial Unit::

LA_SpatialUnit

VersionedObject

«featureType»
Surv eying and Representation::LA_BoundaryFace

+ bfID: Oid
+ geometry: Collection(Surface) [0..1]
+ locationByText: CharaterString [0..1]

constraints
{(count (geometry) + count (locationByText) > 0}

VersionedObject

«featureType»
Surv eying and Representation::LA_BoundaryFaceString

+ bfsID: Oid
+ geometry: Collection(Curve) [0..1]
+ locationByText: CharacterString [0..1]

constraints
{(count (geometry) + count (locationByText)) > 0 or count (point) >1}

VersionedObject

«featureType»
Surv eying and Representation::LA_Point

+ interpolationRole: LA_InterpolationType
+ monumentation: LA_MonumentationType [0..1]
+ originalLocation: Point
+ pID: Oid
+ pointType: LA_PointType = control
+ productionMethod: LI_Lineage [0..1]
+ transAndResult: LA _Transformation [0..*]
+ estimatedAccuracy: AbsolutePositionalAccuracy [0..1]

+ getTransResult(): Point

LA_Source

«featureType»
Surv eying and Representation::LA_SpatialSource

+ type: LA_SpatialSourceType [0..1]
+ media: LA_MediaType [0..1]
+ automationLevel: LA_AutomationLevelType [0..1]
+ surveyPurpose: LA_SurveyPurposeType [0..*]

For polygon-based (2D) or 
polyhedron-based (3D) 
spatial units: no minus and at 
least one plus, for topology-
based spatial units: at least 
one plus or minus.
New in LADM II: Alternatively, 
spatial unit geometries (2D or 
3D) may be stored directly in 
the geometry attribute 
(optional, data type: 
Geometry).

«codeList»
Surv eying and 

Representation::
LA_MonumentationType

«codeList»
Surv eying and 

Representation::
LA_SpatialSourceType

«datatype»
Surv eying and Representation::

LA_Transformation

+ transformation: OperationMethod
+ transformedLocation: Point

«codeList»
Surv eying and 

Representation::
LA_InterpolationType

«codeList»
Surv eying and 

Representation::
LA_PointType

See Annex B for a 
more detailed 
description of 
boundary face strings 
and boundary faces.

VersionedObject

«featureType»
Spatial Unit::LA_RequiredRelationshipSpatialUnit

+ relationship: ISO19107_Type

«CodeList»
Surv eying and 

Representation::
LA_AutomationLev elType

«CodeList»
Surv eying and 

Representation::
LA_Surv eyPurposeType

«CodeList»
Surv eying and 

Representation::
LA_MediaType

+bfs 0..*
pointBfs

+point
0,2..*
{ordered}

+party 0..1

rrrParty

+rrr

0..*

+source

0..*

conveyancerSource

+surveyor

1..*

+source

0..*

bfSource

+bf 0..*

+su
0..*

plus

+bf
0..*

+point 1..*

pointSource

+source 0..*

+bfs
0..*

plus

+su
0..*

+bf

0..*

pointBf

+point 0,3..*
{ordered}

+rrr

1..*
unitRrr

+unit

1

+bf
0..*

minus

+su
0..*

+unit

0..*

baunitSource

+source

0..*

+su

0..*

+source

0..*

+unit1 0..*

relationBAUnit

+unit2 0..*

+point

0..1

referencePoint

+su 0..1

0..*

0..*

+su
0..*

minus

+bfs
0..*

+source

0..*

bfsSource

+bfs

0..*

RRR relalationship

+requiredRelationSu

0..*

relationSource

+source

0..*

 

«CodeList»
Surv eying and Representation::

LA_Surv eyPurposeType

+ landConsolidation
+ division
+ split
+ deedRegistration
+ boundaryDelineation
+ controlMeasurements
+ boundaryReconstruction
+ asMaidMeasurements
+ titleRegistration
+ amalgamation
+ constructionPermit
+ spatialPlanning

«codeList»
Surv eying and 

Representation::
LA_SpatialSourceType

+ GNSS
+ totalStation
+ LiDAR
+ RADAR
+ levell ing
+ mobileMapping
+ photogrammetry
+ analogueMapping
+ tacheometry
+ CADDesgn
+ chainSurveying
+ BIM Design

«codeList»
Surv eying and 

Representation::
LA_SatelliteSystemType

+ GPS
+ GLONASS
+ BEIDOU
+ GALILEO

«CodeList»
Surv eying and 

Representation::
LA_LifecycelPhaseType

+ design
+ buildingPermit
+ asBuilt

«CodeList»
Surv eying and 

Representation::
LA_AutomationLev elType

+ automatic
+ manual
+ semiAutomatic

«CodeList»
Surv eying and 

Representation::
LA_GNSSSurv eyType

+ static
+ RTK
+ other

«CodeList»
Surv eying and 

Representation::
LA_MediaType

+ video
+ sketch
+ pointCloud
+ image
+ scannedMap
+ digitizedMap
+ DB

«codeList»
Surv eying and 

Representation::
LA_InterpolationType

+ midArc
+ start
+ end
+ mid
+ isolated

«codeList»
Surv eying and 

Representation::
LA_MonumentationType

+ beacon
+ cornerstone
+ marker
+ notMarked

«CodeList»
Surv eying and 

Representation::
LA_SourceFileType

+ dwg
+ dxf
+ ifc
+ shapefile
+ other

«CodeList»
Surv eying and 

Representation::
LA_DesignObjectType

+ residentialBuilding
+ commercialBuilding
+ school
+ hospital
+ terminal
+ road
+ tunnel
+ bridge
+ other

«CodeList»
Surv eying and Representation::
LA_DesignFileCreatorRoleType

+ architect
+ constructor
+ municipality
+ designer
+ other

«CodeList»
Surv eying and 

Representation::
LA_DistanceType

+ horizontal
+ vertical
+ slope
+ userDefined

«CodeList»
Surv eying and 

Representation::
LA_AngularType

+ horizontal
+ vertical
+ azimuth
+ userDefined

«CodeList»
Surv eying and 

Representation::
LA_Surv eyMethodType

+ compiled
+ computed
+ surveyed
+ participatory

«codeList»
Surv eying and Representation::

LA_GNSSReferenceStationsNetworkType

+ public
+ private

«CodeList»
Surv eying and 

Representation::
LA_PlatformType

+ terrestrial
+ aerial
+ bicycle
+ powerTwoWheeler
+ aerialUnmanned
+ motorVehicles
+ railedVehicles
+ satell ite
+ watercraft
+ CADSoftware
+ otherSoftware

«codeList»
Surv eying and 

Representation::
LA_PointType

+ source
+ control
+ noSource

«CodeList»
Surveying and 

Representation::
LA_SurveyPartyRoleType

+ licensedSurveyor
+ volunteer
+ supervisingSurveyor

«CodeList»
Surv eying and 

Representation::
LA_SpatialTransactionType

+ create
+ update
+ eliminate
+ doNotAlter

«CodeList»
Surv eying and Representation::
LA_Observ ationsAccuracyType

+ Meters
+ Halfs of Meters
+ Decimeters
+ Centimeters
+ Mill imeters

«CodeList»
Surv eying and 

Representation::
LA_GNSSFrequencyType

+ Single frequency
+ Multi frequency

«CodeList»
Surv eying and 

Representation::
LA_CorrectionServ iceType

+ OSR
+ SSR

«CodeList»
Surv eying and Representation::

LA_GNSSReferenceStationsNetworkScale

+ global
+ regional
+ local
+ continental
+ other

Code Lists
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 OGC LandInfra
 LandXML
 (Geo/City)Json
 XML/GML
 RDF
 Dxf/ Dwg
 Shp
 BIM/ IFC
 Xyz
 INTERLIS
 …

LADM Edition II Part 6: 
Implementation 

 How?
 How many?
 Compatibility?
 LADM-compliant?
 …

SURVEY MODEL Implementation 

VII.CCC  & LADM 2022

LADM EDITION II PART 6 & RELATED STANDARDS



VII.CCC  & LADM 2022 *slide from H.C. Gruler’s presentation in OGC DWG LA March22

INFRASTRUCTURE & SURVEY STANDARDS
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3D CADASTRAL SURVEY DATA MODEL AND EXCHANGE PROJECT

** Intergovernmental Committee on Surveying and Mapping (ICSM) 

Conceptual Model for 3D Cadastral Survey Dataset
Submissions in a standard way of transferring cadastral survey
datasets -- The harmonised data model will cover all [2D& 3D]
cadastral survey data components required by the responsible
cadastral agencies.

Source: 
http://www.gdmc.nl/3DCadastres/workshop2021/programme/0_KEYNOTE1_AnselmHaanenPres.pdf

http://www.gdmc.nl/3DCadastres/workshop2021/programme/0_KEYNOTE1_AnselmHaanenPres.pdf


Development of a new encoding for LADM Survey Model
or

use existing one(s)?

14VII.CCC  & LADM 2022
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Assessment requirements for survey 
encodings



 specification of the requirements for the survey encodings to support LADM Edition II & will be described in Part 6

 examination of the well-known and widely used encodings/ formats

 Initial results presented at the OGC March 2022 Meeting @Join Session DWG LA and DWG LandInfra

16

CONCLUSIONS

 further involvement of industry suppliers, experts and users’ implementation part of the LADM Edition II relevant workshop to
be organized at the next OGC meeting in June 2022

 reflection on the LADM Survey Model based on the initial requirements specification

 completion of the comparison matrix can we reach a ‘top-3’ from the assessment ?

 testing of the ’top-3’ encodings using 2D survey examples based on the updated version of the LADM conceptual survey model

 open the discussion in order to provide useful conclusions on how to efficiently proceed with the LADM Edition II (conceptual
model in normative annex Part 2, as well as technical encodings in Part 6).

FUTURE WORK

VII.CCC  & LADM 2022
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Thank you!
https://wiki.tudelft.nl/pub/Research/ISO19152/LADM2022Workshop/LADM2022_paper_B2.pdf
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Please vote here:
 https://app.sli.do/event/k57AgUEGbMVZw5Sy8ycMzw/embed/polls/5a860852-24ab-44ee-86ef-

88030cdee22c or
 Go to: slido.com with #065073

https://wiki.tudelft.nl/pub/Research/ISO19152/LADM2022Workshop/LADM2022_paper_B2.pdf
https://app.sli.do/event/k57AgUEGbMVZw5Sy8ycMzw/embed/polls/5a860852-24ab-44ee-86ef-88030cdee22c
https://app.sli.do/event/k57AgUEGbMVZw5Sy8ycMzw/embed/polls/5a860852-24ab-44ee-86ef-88030cdee22c
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