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Australian Research Council (ARC) Project No
3

Reconstructing Land Tenure Maps of Australia in 3D
« Validation rules for back-captured 3D survey plans (strata, building,

stratum)
Partner
* ICSM St e o
Outcomes
« Two higher degree graduates to work for ICSM members | ’@}S M
Broader Impact

SURYEYING & MAPPING

« New knowledge that benefits Australia and Beyond
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3D cadastre in practice (2012)
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ARC Linkage project — No 1

Australian Research Council

1. Where would the 3D data i [
come from? Victoria NSW

Land & Property

and Environment Information

VEKTA

2. What elements need to be
included in a 3D cadastral

—— strata
model and how? === Cstratia:”

PSITIA
3. HOW beS't Can We ViSuaIise \aSMONSURVEYINGANDMAPPING

3D cadastral data?

Investigators: lan Williamson, Abbas
Rajabifard, Mohsen Kalantari




Where would the 3D data come from?

Design Stage (BIM) Verification Stage (Laser Scanning)
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What elements need to be included in a 3D
cadastral model and how?

L
Corridors, Stairs, Columns Slabs
Elevators, Lobbies

Ci

mmon property spatial zol
Property Value
T ommon Property Name Common Property No.
- Walls Common Property State Created
Unbimited
MultiPar!
Value e
Computed Volume 625.09 m3
L y Land Use Residential
Apartment unit Storage area Car park Lot Entitlement a0
] l Lot Liability 55
Lot Name LOT-303
v Lot Owner Ms. Kate Johnson
‘ Private property spatial zone ‘—> Private Property State Created
Private Property Unit  MultiPart

n
Courtesy of Dr. Behnam Atazadeh
UNSW
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What elements need to
be included ina 3D
cadastral model and
how?
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What elements need to g
be included in a 3D "
cadastral model and
how? -
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Courtesy of Dr. Behnam Atazadeh S.2
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Where would the 3D data come from?

Data Collection Data Processing Data Accuracy Data Completeness

More efficient Comparable More efficient

More efficient Comparable 34mm More efficient

More elaborate More elaborate 7mm More efficient

Courtesy of Association of Land Surveyors Malaysia
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. Common Property No. 1

Basement L ou ¥ . > . v
o N\ > . = . 5 ‘o
& Ground Level i~ < S 3 - . Common Property No. 2
Level 1 = — = S > <
B Level 2 1 S = A . = . Lot
v i o R B £ <
[ Show Satellite Image . = ‘ : ~ e

Courtesy of
Dr Davood Shoajei

Source: https://www.spear.land.vic.gov.au/spear/pages/eplan/3d-digital-cadastre/3dprototype/prototype.html




ARC Linkage — No 2

1. What elements need to be
included in a city scale 3D
cadastral model and how?

2. How do you ensure the
validity of a 3D cadastral
model?
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Australian Research Council

! "!ORIA
Stote
Government

| & SM
\[»

ANZLIC COMMITTEE ON
SURYEYING & MAPPING

CITY OF
MELBOURNE

Investigators: Abbas Rajabifard, Mohsen
Kalantari
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What elements need to be included in a city scale
3D cadastral model and how?

Elements | —
=gy [ cos CityGML Version
* @ bldg:Building 30 View |
= ® core ‘ .
= @ coreCityModel Underground lots
= ® genobj Ground surface

* [ genobj:GenericOccupiedSpace
= ® relief

« W reliefTINRelief
= *ipt

+ @) trptRoad
- @ tun

F | undergroundParcel

® 2] undergroundParcel:CommonProperty
[ undergroundParcel-CrownAllotment
@ [2] undergroundParcel:DepthLimitation
® 2] undergroundParcel:Easement

« [2] undergroundParcel:Lot

A\

Physical elements

Legal elements
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How do you ensure the validity of the
model? Legal
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How do you ensure the validity of the
model? Legal/Spatial

Watertightness E.g. projected boundaries
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How do you ensure the validity of the

model? Spatial
Validating spatial integrity

W1 Polyhedion Basic Viewer - x

A

Courtesy of Dr Ali Asghari
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Internal Spatial Consistency Report...

Data Name: 4_self-intersected Flipped non-watertight.off
Data Type: 3D Polyhedral model consisted of triangles.

Checking vertices...
Number of vertices: 86
Minimum and Maximum vertex in-degree: (3,10)

Checking edges...
Number of edges and halfedges: (252,504)
Number of border edges: 12

Checking faces...

A total number of 164 faces including:

164 trinagle(s), 0 quadrat(s), and 0 arbitrary face(s).
Minimum and Maximum face degree: (3, 3)

Primitive Checks...

Number of nonplanar faces: 0

Self-intersection status: The 3D object is self-intersected.
Pairs of faces intersected:11

Number of collinearity detected: 0

Orientation status: The 3D object is not correctly oriented.

Advanced Check...
Closure status: The 3D object is not Watertight!
Number of holes detected: 4




Importance =

NI
Indicator OC | Total L
Surveyor DIGITAL TWIN

I I d t h expert | Avg. Saab R IENIRE
O W O yo u e n S u r e e 101 Structural building components as parts of unlimited 417 5.00 455

common property (CP)

I . | . f I | I ? 102 Essential services as parts of unlinited CP 442 5.00 | 4.82
V a I I t O t e I I | O e H 1513:C0n1pos1t10n of limited CPs to support the use of all lots in 450 500 482
limited OC
° 104 Easement for services to secure lots’ essential services 429 4.55 345
F l l n Ct I O n a I IOS_I__,ots holcjmg membgrslnps cf the OCs managing CPs that 430 4.64 4.64
provide services for their beneficial use
106.Occupiable lots delineated by building boundaries 436 4.70 482

107 Physical building elements used as boundaries between

. 440 4.74 482
occupiable lot and CP

108 Physical building elements used as boundaries between
unlimited and limited CP

109_An appropriate number of limited OCs to represent different
usage of lots

438 4.75 445

433 4.73 427

110 Separate circulation in each CP solely used by each OC 432 4.60 3.82

111 Separate entry in each CP solely used by associated OC 427 447 3.55

The propor‘[lon Of functlonal Spaces (Al . 1 . 1 ) for 112 Separate recreational and hygiene amenities in associated CP 426 435 | 3.64

R . . * 113 Fairly allocation of lot liability propertional to 1ts area 428 434 436

providing essential services* defined as part of 114 Fairly allocation of lot enlement proportional fo 1s area 331 | 431 [ 436

unlimited CP (O1.2.3.1) to all functional spaces for o rency i voundary locaion dehmimg all s pible | sy | a3 | ass
1di 1 1 116.Unobstructed paths from all occupiable lots to amenities of

providing the essential services 116.Uno 431 | 438 | 455

117 Unobstructed paths from all occupiable lots to building
service support areas of their CP

118 Unobstructed paths from all occupiable lots to waste
management areas of their CP

430 441 4.55

430 4.44 4.55

119 Unobstructed paths from all occupiable lots to their part lots 4729 447 455
IZO_Ea‘;_emenr of access to secure lots” unobstructed paths to their 498 450 455
properties

121 Lot with parking as a part lot 421 438 245
122 Lot with storage as a part lot 413 431 255

Courtesy of Dr Jihye Shin
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O Duer g g B~ Pt Q QA Q -2 @S
(a)

@CHECK.. B o & @ G CheckModel ¥ R Repot B @30 B
Ruleset - Checked Model Y/BALL A XV
v (@ MNew Ruleset ~
2 RESULT SUMMARY & B Report [
ensure the s[Alelgle ®
Issue Count 0 2 0 0 0
Issue Density ] 015 ° 0 o e =
° °
validity o =
O RESULTS (] b \

NoFiteiing ¥ @ Avtomatc ¥ B = O O O

Results LT

? » £ 102CheckResult "
the model: e
» £ 102CheckResult
» 2\ 102CheckResult
I > £ 02CheckResult
Functional -
» £ 102CheckResult
» £\ 102CheckResult
» £ 02CheckResult

@ INFO <vHr vy 008
@ Space.0.8: CP.BS.MngOffice{1]

» £\ 102CheckResult E Space Boundaries Space Boundary Areas
» O 02CheckResult @esa., - . z Sy Identification Location  lssues  Quantities Relations
e Aot ">, o s % a8 B —=— Classification Hyperlink ershig
@ INFO <v> -y aaen 102CheckResult Property Value
§ 102 Essential services as parts of unbmited CP B O_CPService Building Service Support
: Description
Description erfink TP T ol v > O_CPService L2 Manager Office
8 reight elevator is not a part of unlimited common
DEFAULT DESCRPTION i r : e "~ O_CPType Limited
(AUTHOR - DATE) "res RN = = 0_Name Common Property 2
O_OwnershipSpace cp
Support Tag: AUTHOR_TAG/UID/VERSION .
R_ManagedBy Owners Corporation 2
Bue ety R_UsedBy Limited OC

Role Archtectural Checlong Selected: 0

‘\

Courtesy of Dr Jihye Shin
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Progress in practice (2024)

o e e o o A e B s i it SRR o 7 " N —

NSW Spatial

e H About
Digital Twin o

O, Search for locations

G—) Explore map data 1., Upload
DATA SETS (1) © Remove All Collapse All
(W Strata Title Survey Plans (Hosted)

Q, IDEAL ZOOM B ABOUT DATA

Opacity: 100 % D ———————— ]

Show Stratum o &

Level: -2 to 41

Shadows: -

e
[ |
Wr

[] Clip model

@ 1 dataset enabled on map

"‘*‘ CESIUM o Lat 33.75584°S Lon 150.71104°E  Elev

SYDNEY



ARC Project No 3

How do you ensure the validity
of the 3D CSDM?
(georeferencing and alignment
strata/stratum plans in NSW and
building subdivisions in Victoria
with digital twins and
topographic features)

How do we ensure the
interoperability of SDCSDM with
the design models? (IFC)
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Australian Government

Australian Research Council

| &S M
\[»

ANZLIC COMMITTEE ON
SURYEYING & MAPPING

Investigators: Mohsen Kalantari, Sisi
Zlatanova
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Projects progress to date

A 3D CSDM profile vocabulary @
for NSW — | ‘,

Peter Hales

Methodology for back -
capturing stratum plans in
NSW

Colour, Transparency and Size
in Vlsuallsmg 3D Digital
Cadastres Jasmine Cheng
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ARC Project No 3

Reconstructing Land Tenure Maps of Australia in 3D

« Validation rules for back-captured 3D survey plans (strata, building,
stratum)

Partner

* ICSM St e o
Outcomes

« Two higher degree graduates to work for ICSM members | {@ S M
Broader Impact

SURYEYING & MAPPING

* New knowledge that benefits Australia and Beyond




Relevant SDGs

International Federation of Surveyors supports the
Sustainable Development Goals

SUSTAINABLE ™ "
DEVELOPMENT \J % ALS

NO
POVERTY

INDUSTRY, INNOVATION

1 SUSTAINABLE CITIES
AND INFRASTRUCTURE

AND COMMUNITIES

2nd relevant
SDG

1st relevant
SDG

3rd relevant
SDG A
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Contact: mohsen.kalantari@unsw.edu.au




