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Key Drivers

A Population Growth & Increasing Complexity,
A Land Administration System Modernization agenda;
A Emerging Markets, Global Trade, Safety and Supply Chain;

..Climate change, digital disruption, economic downturn and
burgeoning populations are alSustainabilityrelated Challengeshat
we are positioned to make foundational and creative contribution:s
towards.

Access to Land for Climate Action

A 10T, GeoAl, AR, LLM, making sense of smart data, smart utilities, 3D, 4D,.. nD

data é




Global Challenges & Land Administration

Land Degradation

Malta 8% — 21% Leb:
Tunisia 24% - ¢ 25% Palestine
A - 13% lIsrael
40% Jordan
42% Iran
29% lraq
- 41% Kuwait
38% United Arab Emirates

Algeria 16% sy \
Morocco 21%

35% Saudi Arabia

" 26% Yemen
Libya 29%

Egypt 19%




Our Shared Future

Land Information and Geospatial data are critical

>

infrastructure.

National resilience depends on land and geospatial trust .

[}

» We face a choice:
» Collaborate now to elevate land intelligence.
» Or allow poor-quality data to undermine national

systems, resilience and disaster preparedness.

» The time to act is now.

Making the strategic case for treating:
Land Information and Geospatial Data as critical National Infrastructure, essential to building Resilient,
Sustainable, and Inclusive Communities in the face of climate risks, technological disruption, and
economic uncertainty

csdila

CENTREFOR SPATIALDATA
INFRASTRUCTURES AND
LAND ADMINISTRATION




Key Drivers for Digital Strategy

LEADERSHIP PROCESS ORGANISATION & TECHNOLOGY INFORMATION
CULTURE

A Strategic
A Political

A Adaptable

A Standard
operating
procedures

A Proof of value

A Proof of
concept

A People first
A Training
A Skills

A Technical

A What data do
you need

A What data is
available?

Tempo Institute, (2023).
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Land I ntelligenceé

Access to Land for Efficient Planning, Climate Action and Infrastructure is
critical.

Aim
In support ofNational Vision and Missiorthe Land Intelligencevill aim to support and ensure
organisationhaveaccess to trusted, accurate, usable andffir-purpose land data and geospatial

iInformation so they carsustainablymanage humaskind relationship to land and climate resilience
the face of existing and emerging environmental, economic and societal challenges.

TheLand Intelligencewill drive the advances in governance, policy, capacity building, innovation,
and endto-end land administration modernisation and geospatial processesichieve improved

climate resilience and sustainable land management across scales in lind Witks IFand SDGsS




Interconnected Future for All

Maltters

DigitalTwin In SDGSs
BII\/I/nD :
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Cities -areCComiplexrahdyinynd

Cities are ousafety valvesthe engine roomf our
economies;

Advances in ICT are driviaignificant social
changes;

Enhancing the way people interact, move aroun
and connect in citieeequires leadership, and new
skills;

Technology can help address the impacts of clin
change, and fostaurban resiliencesustainability,
and delivery oflata infrastructures;

ICT, data analytics and digitalization can advanc
sustainable urban development.




Land Administration Systems are the basis for recording the
complex range of Rights, Restrictions, and Responsibilities
(RRRs) related to People, Policies, and Places.

Land Administration Syste

_ana Use

_ana Tenure

_and Valuation
_and Development
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Adoption and Integration with Emerging Technologies:

The Opportunity:
Land and Geospatial Data W SO e T |
as a Transformative Asset mrouteweder—.

Decision Making VR, AR and MR

. Handled properly, land and geospatial data can:
» Unlock coverage for uninsurable homes via improved flood risk data.
» Enable site selection and design for climate-smart, circular construction.
» Build smarter, adaptive cities and infrastructure.

» Catalyze industries in Al, sensing, data fusion, and analytics.

Land Information is not just critical Y it is Transformative.
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https://millennium-project.org/challenges-overview/



Understanding Barriers

» One reason for the limitations in addressing the interdisciplinary challenge of sustainability is
the lack of an ecosystem of open, harmonised and interoperable information models and
datasets across land, built environment and natural environments
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» We need to develop capacity and apply our knowledge to enable trust, fairness, quality, and

market growth in geospatial innovations

To achieve sustainability, we need to remove barriers to integrating and analysing land data from
multiple disciplines and enable access to data that can directly inform decisions. This can reduce costs,
increase productivity and help plan climate change mitigation and adaptation.

Street
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City

Physical

Social

Cultural

PLACE

Economic

City
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Complexity

YgXxg"eqog"c"ngpil "yc{<
Cloud accessible, open distributed systems are readily available ﬁ

l

Paper/current

Standards are facilitating integration and interoperable solutions in many digita

domains ‘ Iy 1\ l!

Coupled with Machine Learning (ML) and Al provide there is real potential to

address some of the grand sustainability challenged

But now, lack of: — 2\%

Siloed Integrated
Regulation - mandating sustainable outcomes ﬂ%
% (

Skills T to work with diverse stakeholders to implement trusted complex -
solutions s Accessivle
Quality Assurance - geospatial expertise ensuring Al and GEOAI produce quality ooo
Spatlal OUtpUtS Ad-hoc Standardised
Trust & Social License T starting with communities to ensure technology KP o @

enables rather that alienates Unknown

provenance Trusted

Means we still have a complex challenge. csdila
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Emerging Trends in land and
Geospatial Innovation

Integration of AI/ML in location/geospatial analysis (GeoAl)

Next eneraiton.hand.& é&scpspatialtkitiedigence
SolutionsrhroughCollaborationand Leadership
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Land and Geospatial capablility powers Australia... and has
the potential to add a further $689B in economic impact!

GEOSPATIAL s . d PRIVATE INDUSTRY
DATA CUSTODIANS map‘;ir:?;:i%ent
< . . . . 2 Earth 1 l
é Critical to the economy cuts across government, industry, society ﬁ chseions o ? » Bt L '|
A Enables strategic policg climate, housing, services, security e coste il gud \ & Compuiin B e U
intelligence GEOSPATIAL % equipmen
A Powers industryg mining, construction, financagri, transport Data from 'NSE,':VMEEE"
GOVERNMENT airborne @\ 7@ sensors SOCIETY
Ve . sources
A Presently adds $38.6B to the Australian economy 2 S X )
.mmm Control systems * Communications li “
AzAtt FTRR I FdNUKSNI bcyd. AYy SOZY EEEEEEEE Glghalnavigation - mirouid cces o seetes
Under the Under the favourable
SYBANRYYSYyiQ Aa ONBLGSRX scens g GOP by scthars esesscs 657 by

_| $126.1 billion $160.6 billion
:_| $43.7 billion $54.7 billion
®_| $31.3billion $36.9 billion
$—| $30.3 billion $40.9 billion

Geospatial Council of Australia/ACIL ALLEN 2024 modelling over next 10 years

Government fully utilizing its
sovereign Geospatial vi&eospatial $689B
asset will help fuel productivity

Geoscape, Australia (2025)



Digital Land
Administration

Systems

3D Data
Query &
Analytics

3D Data
Validation

Machine
Learning

3D
Visualisation

Digital
Twins & 3D
Modelling

Digital Land
Administration

Artificial
Intelligence

Roadma Ethical
P Principles

Socio-
Technical
Frameworks

Legal
Framework

Global
Initiatives
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Land Administration Maturity Levels

Level 1¢ 2D Digital Land Administration
Level 2¢ 3D Parcel Fabric
Level 3¢ 3D Digital Land Administration

Level 4¢ Digital Twin& Land Administrati

B




Digital Cadastre Modernization Framework

fACurrent format of cadastral plans
lodged with Government

AMap base status & accuracy
ADigital cadastral plan protocol

A Strategic plan for Digital Cadastre
Modernisation

ASmart cadastre services

\_

[

ADigital plan lodgement platform
A Automatic adjustment specifications

AAutomatic data integration
specifications
ACadastral systems interactions

.

)

~

ARequired map base
accuracy in metro &
rural areas

AAdjustment technique

AAdjustment software
application

Integration

AFundamental datasets
superimposed over the
map base

ADatasets specifications
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rganisational
Framework

A Touches B— Interior Boundary

A Overlaps B— Median Boundary

Ground Penetratin

A Covers B — Exterior Boundary

3D Boundary

Robotic Total

Volumetric
Computations

Airborne Laser

Analyse Legal

Terristerial Laser

uilding Information

( Landinfra )

oor Space Models 5
(IndoorGML)

City Information

and Administratio
Domain Model

|
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From Real World to Digital World

Maximizing Return on Our Investments

Digital | Ecomomyy

’ ’ ’Digital World/ Digital Twin
\O

rat

o o

0" 2
\’b?‘ 408 3D Digital
A K8
L Cadastre

%
\oﬂ 3D Parcel
O Fabric
, 2D Spatially

Accurate Parcel
Fabric

2D Cadastre

Real World

! o : '.E



Roadmap.avi

From BIM to From 2D to 3D
3D Cadastre Floor Plan
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From 2D to 3D Floor Plan

A Line to Polygon * A Merge floor plan layers
A Geometry clean up A Export and publish results
A Georeference ‘ via WFS

o Register data in
DWG Data Attributes eré?é%?gl'g:ng DT for
Preparation Enrichment Agaredation Visualisation &
ggreg SuE
A Floor number ' (S e
A Floorto-ground height . (e il A Upload data into DT
A Floorto-ceiling height il A Create styles

yea9¥) A Query floor plan features
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BIM: Enabler for 3D Land Administration

* |FC version

« Data integrity

» Geo-reference

* Global XYZ
Elevation

IFC Verification

Cadastral
Boundary
Creation

Split building by floors
Convert 3D cadastre
geometries into 3DTiles
Export 3D cadastre
attributes into JSON
Location adjustment

IFC to 3DTiles
Conversion

Cadastral Data
Enrichment

|dentify Lots and
Common Properties
Create ifcSpace for
cadastral boundaries
Export data as
IFC2X3

Sync JSON data into
Cadastre Info DB
Enrich cadastre
information for Lots
and common
Properties

Register 3D
Cadastre in DT
Create 3D
rendering styles
Query and visualise
cadastre data
interactively

3D Cadastre
Visualisation &

Query
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3D MapBaseand DT for Smart Urban Land and Property
SyStem Subd|V|S|on Plan

[ REX AVENUE
: L,\\ { Cumou m,? e
- =

3D Digital Subdivision Model Validate Model

e > Directed

EulerPoincaré~ormula
V-E+F-(L- F)=2(s-G)

MapBaseto Digital Twin

082050
()

3D Spatial Operations dviapBase

Cadastral space 1

Cadastral space 2

Interior door boundary

ry P —— Cadastral space 1 Touches Wall & Door




3D Cadastre and Urban Underground Modelling and
Visualization

Would you like to dig here?

THE UNIVERSITY OF CSDILA
MELBOURNE OATA INFRASTRUCTORES

& LAND ADMINISTRA!

September 2013

Knowing What, Where and the Status of

quality data is critical Heathrow

Making every journey better
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BIM-based Data Model for 3D Land Administration

Proposed Cadastral Extension to the IFC Standard

Prototype 3D Cadastral BIM Model

RelatingPropertyDefinition

tfcRelDefinesByPropertics
| IfcProduct |
|“ - SpatialS |

RelatngStructure

RelatedObjects | |

Y HeSpatialStructureElement

RelatedElements S{1:7]
PredefnedType

eSpace | I MeExtermalSpatialElmant I

(INV) Bounded By
5[0:7)

RelatngSpace Element

Private Property

Common Property

Interior Boundary

Median Boundary Exterior Boun&ary

Interior Projected Soundarkes

Fixed Boundary

Projected Boundary
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New 3D Data Model for Underground Land Information

Underground Utilities Tunnel RelatedSurveyElement > SurveyElement
: \ A -
RelatedBoundaries DistanceObservation =—t—— SurveyMark
| OwnershipBoundary AngleObservation —L | ReferenceMark Land Parcel
BoundedBy
PR = ‘ 3DSolidGeometry
Underground CARBALIG T 7 2 FOR UPPER LIMT DETAL \ _ Geometry /l\ /[\ Geometry :
k= 1 AL H(Pf) RL.4560 b , RelatingSpace l —
___u_—l—ﬁ—l—ﬂ_l I VN p— RelatedAsset «_| i ep $
s I Il N T il OwnershipSpace R \atingOwnershi 7>| UndergroundAsset Limitation Building
é !:: : :I ,'A ‘ ; H: : : A elatingOwnership A Hasaniant
i I \ I
A BB :: B 11 Fil B BQ: (S DepthLimitation __1_ Easement Telecommunication Tunnel
1. 13-00 | 1ll 1 , RLI360 11.) (TR RL.13-00 - - - i
B182 B2B1 © B384 BLB3 Restriction —— Lot GasPipeLine Sewerage & | Utilities O\fv.n'ershlp Space of
Z ‘ ' @ ‘ WaterPipeLine =~ Powerline el H Utilities (Easements)
é Mﬂ W CrownLand = - : Ownership
o @ SubwayStation = Drainage Space of Tunnel
Current 2D Subsurface Land Administration New 3D Underground Data Model > Future 3D Subsurface Land Administration
L e
V

We are developing a new 3D data modelling approach to managing
subterranean ownership RRRs by referencing these RRRs to the
physical reality of the underground environment
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3D Land Administration and BIM in Infrastructure Projects

Major (Linear) Infrastructure Projects
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Land Administration
and GeoAl
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Al for Land Administration

Enabling machines to mimic cognition aspects of human -intelligence
(i.e., Vision and Language) to understand Iland and property data and

generate appropriate responses! @
=

b4

P =
aE N
Reasoning

P
Tenure E_E]

Problem- _
Land Solvin Learning
I-a nd Information g
Infrastructure
Yy Use

Land

Development
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Al for Land Administration Challenges

Comp|exity Of A Land ownership includes formal and informal

. rights and overlapping ownership. Al helps clarify
Land Rights and reconcile these using NLP.

Land Ownershipl Disputes over land boundaries are common,

: especially where records are outdated. Al tools
DlSPUteS and such as pattern recognition and anomaly detection
Fraud can identify suspicious land transactions early.

Unstructu red A Many ownership records are scanned, handwritten,
cIploMIglefelpglel[SJ(s] or inconsistent. Al can extract, digitise, and

| and Records standardise this data automatically.




Al Opportunities for Land Administration Systems

Automation of Processes Insightful Data Analysis BEESILET st e
Recommendation

Land Use Classification
Identifying patterns, relations,

trends. and influential factors

Dispute Resolution

Urban Growth

Making Predictions

Undefined ownership space

Me | wantto see legal spaces owned by Hamid .

Sure. See the blue spaces. Al

Information Inquiry

Validation & Error Detection




