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Innovations in Cadastre
;“

Before 2004 ) 2004 — 2018 = Beyond 2024
Paper Plan . Cc?ordinated Cadastre Digital Cadastre 3D Cadastre in
with SVY21 (2004) with SG LandXML BIM (IFC-SG)

* Image Plan (2005)




Cadastral Survey Management System (CSMS)
(commissioned on 17 Sept 2018 — 5t anniversary)
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‘ Benefits

SG LandXML

i

Registered
Surveyors

SG LandXML
Specification

Submit for
approval

Cadastral Survey
Management System

e Cadastral Rules Validations
¢ Highly Automated

e Data Integrity Checks

® Online Plan Generation

e Quick Response

Cadastral
Database

Cadastral Plans

CP8gT25 |

*Faster issuance of Titles
*Improves the quality of plan data

*Automates digital plan examination
process

*Reduces submission errors due to
missing or incorrect information

*Reduces duplication of data

*Saves time because data does not
need to be re-entered

*Enhances the accuracy of the
Cadastral database

*Provides a standard data exchange
format for sharing and
collaboration

*Single source of truth from SG
LandXML



Managing Provenance of Cadastral Lots through VersionedObject (Temporal)

*All lots are linked with Parent-Child B Allocat i — Allocated Tier only has one layer in which each parcel lot is
Relationship, which can be obtained from Allocated o :(:‘a '°I':'° associated with the most current lot number. A new cadastral
LIMS as the only source. T ot L":“ ers b lot will be created in this layer when a new lot number is
ler L RS B allocated during the allocation of lot number stage.
Development | ' |, | The Development Approved Lots layer contains Approved lots
APE:‘::“’ » .| that are being taken certain action (e.g. subdivision)
Once a child lot is created in the
Allocated Tier, the existing lot in the Lots are linked with Parent-
Allocated Tier will be moved to the C?]ilsdal;ilzlar:ioismp e Lots are linked The Df;velopment non-Ap_proved Lots layer
Development Tier. Ritlh Fare?:_chit;j ::c:nta(;ns Io:sI t:lat arc; nelthell' l:pprov«iz lots, RT
elationshipand  lots, Caveat lots nor Dummy lots, i.e. the
:::_:Iopxszz efer 125 “normal” lots before approval. In other words,
L':t,s P . most lots will come to this layer, if the lot is not
2 made live, does not have RT or CP Plan number,

A =
Lots are linked with Parent- or is not a dummy lot.
Child Relationship \ Lots are linked
with Parent-Child

. lationship and
The De.velopment Tier has 5 RT Lots order e’ The RT Lots layer contains lots that have RT Plan
Layers: Development Numbers. Once a RT Plan is approved, the
LI i evelopmen respective lots will be moved to this layer

Development non-Approved

Tier Lots are linked with Parent-‘

:::Isi) l:;'l;:;tt,o E:V:::::ts Child Relationship Lots are linked

- ith Parent-Child
layers are exclusive, Relationshipand The Caveat Lots layer contains live lots. Once
meaning that a lot exists in Caveat Lots Order IDs a lot is made live, the lot will be moved to this
one layer will not appear in layer
other layers in the Any lots in the Development Tier,

M 7 Lots are linked with
Development Tier :’:":apl’”":‘_::_“"" be movedto | 0l Relationship Lots are linked
€ Approved Iger with Parent-Child

D Lot Relationshipand The Dummy Lots layer contains lots that have
ummy Lots Order IDs lot numbers but do not even exist

1 The Submitted Lots layer contains lots that are submitted by RSs
to CSMS. Once the RS submitted his job, the respective lots will
be populated here. The layer is mainly used for field survey
checks.

Submitted

Lots in the Development Lots

Tier that do not become
approved lots will move to - =
the History Tier, e.g.

Approved B The Approved Lots layer contains all lots that are approved, i.e.

Dummy Lots Tier Approved Lots have CP Plan Numbers. Once a CP is approved, the respective

lots will be moved to this layer
Any lots in the Approved Tier that their The History Lots layer contains old lots that are
associated CP Plan is no longer current, Lot arelinkeq O longer used/valid or no longer under certain
will be moved to the History Tier B it barent.ohild action. These include RT lots, non-Approved lots
=i Relationshipand or Caveat lots that have new CP number,
History History Lots |- ey [pe Approved lots that are dead, dummy lots and
Tier unused lots. These lots should be retrievable for
= later investigation.




Data Mapping from Legacy to

SG LADM

(Polygon Attributes)

0ld (CGS)

New (SG LADM)

(Point Attributes)

Old (CGS)

New (SG LADM)

CGS Field SG LADM (class attribute)
OBJECHD
-OBJECT_ID
LOT_KEY SG_Lot lotNumber LA_SpatialUni]
SUB_TYPE SG_Lot approvalState «featureType»
SG_Lot
+ |otNumber: CharacterString
— - " + type: SG_LotType
MKTS SG_Let surveyDistrict or LA_SpatialUnit suglD |, 7 SG._ LotClas
+ surveyDistrict: Oid
MKTS—NUMBER + approvalState: SG_ApprovalState
+ cpNumber: CharacterString
LOT_NUMBER + title: CharacterString
+ originalDatum: SG_DatumType
CHECK_DIGIT + remarks CharacterString
+ areaDescription: CharacterString
BLOCK + globallD: long
+ balance: boolean = false
CP_NUMBER SG_LOi cpNumber :LA_SpatialUnit
+ extAddressiD: ExtAddress[0.."]
SVYQTY see discussion of quality in Versioning + area’ LA_AreaValue [0 *]
+ dimension: LA_DimensionType [0..1]
PO_AREA SG_Lot poArea or LA_SpatialUnit area + label: CharacterString [0..1]
+ referencePoint: GM_Point [0..1]
AREA_TYPE SG_Lot isScaled + sulD: Oid
+ surfaceRelation: LA_SurfaceRelationType [0..1]
LOT TITLE SG Lot title + volume: LA_VolumeValue [0..%]
— — VersionedObject
SVY21 SG_Lot originalDatum + beginLifespanVersion: DateTime
- + endLifespanVersion: DateTime [0..1]
LAST_UPD_BY VersionedObject or SG_Point lastUpdatedBy | * quality: DQ_Element [0..7]
+ source: CI_ResponsibleParty [0..*]
LAST_UPD_DT VersionedObject or SG_Point lastUpdatedDate
REMARKS SG_Lot remarks
SHAPE
GLOBALID LA_SpatialUnit extAddressID or SG_Lot globallD

CGS Field SG LADM (class attribute)
OBJECTID
POINT_KEY SG_Point pID
SUB_TYPE SG_Point approvalState
LA_Point
XCOORD SG_Point location x or x «featureTypes
SG_Point

YCOORD SG_Point location y or y + approvalState: SG_ApprovalState

+ pointMethod: SG_PointSurveyMethod Type
PT_FLAG SG_Point MethodType + dationNumber. char

+ monumentation. SG_MonumentType
PT_TYP LA_Paint monumentation R LA

LA_Point
CV_NO + interpolationRole: LA_InterpolationType

- + monumentation: LA_MonumentationType [0..1]

+ originalLocation: GM_Point
GV—PAGE_ + plD: Oid

+ pointType: LA_PointType = control
FIELD_BOOK + IproductionMethod: LI_Lineage [0_1]

+ transAndResult: LA _Trangformation [0.]
FIELD_BOOK_PAGE “:VersionedObject

+ beginLifespanversion: DateTime
STATION_NO SG_Point stationNumber My 2 craon: D= el

+ quality: DQ_Flement [0_*]

+ surce: Cl_ResponsibleParty [0..7]
OBJECT D
LAST_UPD_BY VersionedObject or SG_Point lastUpdatedBy
LAST_UPD_DT VersionedObject or SG_Point lastUpdatedDate
REMARKS SG_Point remarks
SHAPE
GLOBALID LA_Point extAddressID




Object-base

(Spatial)

ata Modeling

Daka Model: T_ET_SEMT E

aCO{UMAy

"PK SUSMISSION_ID: NUMBERI 1N
SUSMEES ICM_NC: VARCHARNIN CHAR)

FK SURVEY_ID: MUSER{ID)

* SUSMISSICN_DATE: TIMESTAMPE)
ASEIGNED_DATE: TIMESTAMPE)
STATUE_CODE VARCHARIED CHAR)
SUSMESSICN_TYPE_CODE: VARCHARIE CHAR )

‘FK REGISTERED_SURVEYDR_|D: NUMSER] N

FI ID_ASEIGN_ID: NUMEERD
PURPCSE_OF_EURVEY. VARCHARIE CHAR |
LOTTYFECODE: VARCHARII CTHAR)
OLD_DRAFT_NCE VARCHARIED CHAR)
RE_REMARE: VARCHARII0 BYTE)
VERSION_MC: NUMBERIS) = 1

(EUBMISSION_ID = SUBMIEEION_ID)

Dok Model:T_BT_LOT B

wColumn

"PK LOT_JO:- NUMBER[O)

'F¥ SUBMISSIZN_ID: HUMBERID)
LOT_MUMBER: VARCHARII1 EYTE}
PLAN_NUMEER: VARCHARZ W0 EYTE])
LOT_AREA: NUMEER(1E.Z)

LOT_TYFE: VARCHASRSI BYTE)

) LOT_CLAEE: VARCHARIZ BYTE)
SURVEY_DISTRICT_I MRCHARXNY EYTE)
AREA_DESCRIPTION: WVARCHARXNS) BYTE)

) LOT_FORMAT_TYFE: VARCHARNZ BYTE)
TITLE_NAME: VARCHARIE EYTE)
ORIGIAL_DATUN: MUMEER(T)
USE_DOF_LOT: VARCHARIR BYTE)

TRAMEACTION_ID: vmchz;sumTEJ = NULL =
CREATED_BY: NVARCHARIZSE) = ™ 1
CREATED_TIME: TIMESTAMFIS) = SYSTIMEETAMP
LAET_UFDATED BY: NVARCHARZ(ZSE = T
LAST_UPDATED_TIME: TIMESTAMPE) = EYSTIMBSTM.F‘

P2
+ PR_T_BT_SBMTINUMBER)
aindexs
+ 1 _T_BT_SBMT_JO_ASEIGN_IDMUMEER]
= IX_T_BT_S8MT_REGISTE_SIZIZNNUMEER|
= I _T_BET_ESMT_SURVEY_IDMNUMSER)
aF K
+ FR_T_BT_SBMT_|O_ASEIGN_IDNUMEER]
= FE_T_BT_SEMT_REGIET 16731385 NUMBER )
= FH_T_BT_SBMT_SURVEY_DNUMBER)

.'|-. 1

(EUBMIESION_ID = SUSMIESION IC)

= s

Diska Miodet::T_ST_POINT =}

ecolumns
P POMNT_|O- RUBASER 10

PONT_UUID: RARMIE
APFROVAL_ETATE TYRE_CODE: VARCHARIZ CHAR)
METHOD_TYFE_CODE VARCHARIE CHAR)

*  COORDMATES_X: MUMBEERIE 3

*  COCRDMATES_ Y- MUMEERIE3)
COORDMATEE_Z: NUMBERES
STATION_NUMESR: NUMBER(1)
SOURCE VARCHARZED CHAR)
PUSLISH_STATUE_CODE VARCHARIE CHAR)
MONUMEN TATIIN_TYPE_CODE: WARCHARDZ CHAR)
POMT_FARCEL TYPE_CODE VARCHARDE CHAR)
REMARK_TEXT: VARCHARZ(II CHAR)

' LIFE_SPAN_BEGIN_DATE: TIMESTAMEE)
LIFE_SFAN_END_DATE: TIMESTAMPIS =

Ty

Polygon attributes

Lot 123

- REMARK_TEXT: VARCHARZ 100 BYTE)

LIFE_SFAN_BEGIN_DATE: TIMESTAMFIE]
LISE_SPAN_EMD_DATE: TIMEETAMPIS
SOURCE VASCHARIIED EYTE)
PO_AREA: NUMBERS.Z)

BALANCE LOT_INDICAT OR: MUMSER{TH
ISLAND_LOT_MDICATOR: NUMEERIT]
AREA_TWFE: HUMBERIT)
CALCULATED_|OT_ARSA: NUMSERED)
WERSIOH_NG: NUMBERT 1)
TRANSACTION_ID: VASCHASRIISD BYTE]
CREATED_EY: NVARCHARZ2SE)
CREATED_TIME: TIMESTAMPIE
LAST_UFDATED_BY: NVARCHAR 2SS
LAST_UFDATED_TIME: TREESTAMPIE

FHa
=~ PH_T_ET_LOTMUMEER)

s
=  FH_T_BT_LOT_T_BT_SBMTINUMEBER)

Ay 1

LOTD = LOT_ID)
]
=FHs
|

o

DotaModel=T_BT_LOT_POINT =] |

Point Geometrie:

Point — Pom

(e.g.1,2,3,4,1)

Data Model=T_BT_POINT_GECM B

=Columns
"PH EPATIAL_UNIT_ID: NUMEBER10}
FK EEFEEENCE_FCINTJD%IWE -rrh]NTJD]

I ARE| - WARCHAE NE B e

FK SUSMISSION ID: HUMESRIHD i
VERSION_NC: NUMBER(S| = 1
TRANSACTION_JO: VARCHARISIBYTE) = T
CREATED_BY: NVARCHARIESE = T

IIQEFE?ENCE_PWT_D = POINT_IN

GECMETRY: 5D0_GECMETRY =F K 0"
GECMETRY_I0: SDC_SEOMETRY

eColumrs

= K LOT_FOMT_ID: NUMBER (%) = "CEMEETT5EG |
UMBERID)
'FPL PCINT_JO: 0]

BOUNDARY_SACS_NUMBER: NUMSER(H
CRDMAL NUMSES: HUMEERIS)

SCURCE: NUMBERT)
PUBLICATION_ETATLUE_INDICATOR: NUMBER(D)
VERSICH_NC: NUMBER(ID

TRANSACTION_ID: VARCHARZED CHAR)
CREATED_EY: HVAR

CREATED_TIME: TIMEETAMFE)
LAST_UPDATED_BY: NVARCHAR 2255
LAST_WPDATED_TIME: TRIESTAMPIS

VEREICH_ND: NUMBERI10)
TRANSACTION_JD: VARCHARZED EYTE

CREATED_TIME: TIMESTAME(E) = SYETIMEETAMF i
LAST_UFDATED BY: NUARCHARIISS) = T

CREATED_EY: NVARCHARIZSS)

-
+

==K

FE_T_ET_LOT_FOIN_T_BT_LOT_GEOMNUMBER
FR_T_BET_LOT_POINT_T_BT_LOTNUMEER)

Eh Bemer Seng: Tock lbbes Vikspece

- e S0 <@

mzmaaﬁé

tap Marsger

o - R RO RS BRI G AW E e g

@‘f

[Tl e e — 3.2

o

Hocsing: 206

Surveyer Dets

Suppotng Decumert

ver
&
L
B v
2
2

| @ cowifon
18

08 oo
08

0353
m & “D Fral Boundary P Land CF

fesTm
w B0 .

ne mﬂ.
<

iap Mansge | s |

@ -© - -Eiodarvem | B |1f2]3als]s] | ; x [ ¥ [mews | Z

(30369, 161, 15820 6106, 50,0000 g e 38

Ekmont Sooction > ety lomont 10 adi 1o st ‘wawdaypmwc» ot Hanve Foane | J | @ Ofauk [x

Only point geometries are
stored. Queries can be made
across different geometry
types (point and polygon)



Road Map to 3D

Cadastre

——

Registered
Surveyors

SLA

Software
Vendors

CSMS

Pilots/Prototyping Development and
Testing

Focus Group

Discussions

g/

Brainstorming Ideas from Industry, Contribute Samples, Design, Test

Brainstorming Ideas from Regulatory, Contribute Samples, Design, Develop, Test

Show and Tell, Prototype, Design, Develop, Test




3D Strata Modeling in IFC-SG

|3 FZKiewer x64 V 6.2 - [[Strata Model] (ABCD) Revit Model 2022.ifc]
@ File Edit View Representations Display Navigation Query Model Transformations Analysis Extras Window 7

- e ?, 4B,

Hr¥oovu@rs oo i mr|sla= o8 haiha

AT IATA

Bronser Taclbar % B [1trata Model] (ABCD) Revit Model 2022 - IFC4, ViewDefint
B Project Number -
= / W Default
=@ B

H - B 14th Storey
+ ~ B Lower Roof Level

17th Storey

fuds - Model |

JEQI00L BIMSS Q@

16th Storey
< 8 18th Storey
Element Toolbar

Elements | Laye

~ Wl IfcCovering
~ M feCurtainWall
~ B ifcGroup

~ & IfcMember
= i lfcOpeningElement
= IfcPlate

< B IfeProject

= & IfcRaof

= B IfcSite

= 9 IfeSlablFloor]
< & IfeslablRocf]
= @ lfcSpace
B lfcWal

. V1.2]E:

[Architecture]

Property Toolbar 2 o
roper Propertes |

Name
] PropertySets from entity |
fH Pset SpaceHeaterTypeComman
[0 Pset AirSideSysteminformation
3 SGPset SpaceArea Stratalot
Address
GeocodelD
LotApprovalDate
LotStatus
‘OldFormatLotNumber
OwnershipType
ParcelType
PlanApprovalDate
PlanNumber
SVYFileNumber
[0 SGPset Mass
FH Pset SpaceCommon
H SGPset SpaceArea Accessorylot
£ SGPset Spacefrea CommonPr,

Visualisation of 3D Strata

Boundaries in Building

Information Model (BIM)

Type

+ Space
Space
+ Space
# Space
+ Space
Space
+ Space
+ Space

+.Gnace.

ARSI

=

=3 Name
- Pset_SpaceCommon
IsExternal
Reference

Reference

GeocodeID

Name

6231222:623:262363
6251222:625:262694
#20:#05-611:273206
Mass 7:Mass 1:273432
#21:205-607:273710
#22:205-617:274059
#24:205-613-0:274395
#25:205-615:274613
Common Area level 16:Com

Properties | Location | Classification | Relations

Value
No
#05-615

- Pset_SpaceHeaterTypeCommon

#05-615

+ Qto_SpaceBaseQuantities
- SGPset_CommonProperty

256XCIFLKISNEIK

-fisGPset_Stratalot
AreaDescription
BuildingName_Source
GeocodeID
HouseNumber

IsVoid

LevelNumber

LotStatus

OldFormatt othumber
ParcelType
PlanNumber
PostalCode
ResidingOnLandLot
StratalotArea
Stratalothumber
Streetiame_StreetCod
e

SVYFileNumber
TypicalFloor
Unithumber
VoidArea

INCLUDES STRATA VOID OF 0 SQM
Woodleigh Hillside
256XCIFLKISNEIK
213C

No

13

Live

Strata
CPST202214
363213
MK24-00995K

47
MK24-U020283K

Bidadari Park Dr
idadari Park Dr

0000-2022
Yes

615

0

Description

Unit | A

3D Cadastre Specification
and Guideline (Ongoing)

[3D CADASTRES SPECIFICATIONS AND
GUIDELINES (STRATA)|
VERSION 0.1/

Singapore Land Authority (SLA)

July 2022

= R
#521= IFCRELSPACESOUNDARY('2pOLLE4_JDIPLOQECGRIN ', #42, 'latlevel',
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AR SR (R DAL, 16768,
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IrCAXIS2PLACEENTID (6
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= IFCCOMMECTIONSURFACEGECMETRY (454
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2, 1stlevel ', §, 427
Roam') ,8) ¢

1=
IFCEROPERTYSINGLEVALUE {‘Nama' , ¢, IFCLABEL (*Gu
84

;3 15, (0352))
Guest Room 3')

33, w50

L (#556)) 5

“Reference’,$

42
ITCTIOPIAITSIRLEAE (' Addresa” § IICTIXX('S8 Bewion Road:) ,#) )
IFCPROPERTYSINGLEVALUE | ‘Geocs g 3),8) :

{*Lotstatu
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8 )
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