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The On-demand Generation
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SIRI has limitations

Problem lies with how
we organise our data
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On-Demand Limitations — The Query

Questions are multifaceted

Answers are context dependent

Unable to be predicted
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in Case real-time
Disaster Foundation  High Demand Data as a Knowledge
Management  Spatial Data  Data Themes Service
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On-Demand Limitations — The SDI
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On-Demand Limitations — The Data
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On-Demand Revolution

The Smart Phone Revolution in connectivity has created an On-demand Economy

- ='Futurist Kevin KeIIy
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Transformative Characteristics
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... When combined: Knowledge on Demand



Cadastre 2034 - Vision
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“A cadastral system that enables people to readily and confidently
identify the location and extent of all rights, restrictions and
responS|b|I|t|es related to Iand and real property.”
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About Knowledge On-demand
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Semantic Web — Making Data Smart

Third stage in the Evolution of the Web

@ One-way interaction
@ Two-way participation

@ Linked Data (Semantic Web)




Semantic Web
(Web of Data)

Knowledge
Inferencing

Combined — the core components enable knowledge inferencing
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Query Processing

Data Producers Semantic Web Query Processing Open Query Interface

Linked Data r
Collect,
Process Query
and ( executed
Maintain and
Data answered




SDI — Data Access
Focussed

Business Web App
App Users Users

GEEP 88 &8

Data Access

GIS Users Mobile Users
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Map Portal Services Queries and Download

I Data Published to Map Portal
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Service Network ’ Data Resources
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Middleware

Data Silos
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SKI - Knowledge
Discovery Focussed
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Improving Data Supply Improving Information Value

Automated Data

Captureand
validation

®
!

Automated
Spatial
Transactions
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Automated Data
Verificationand
Trust Models

Automated
Capture of Data
Provenance

Supply Chain . . 0 Language
Integrated Ontologies Spatial Accuracy pen Query e
Strategy Property Analytics Interfaces Decomposition Ranking and
Model Rating
Systems
Dynamic Datum Semantic Queries
Integrated Semantic Transformation End User
Supply Chain Web Com;_:l::ter
Management CooperativeData \ Formatted 3and4 Profiling Spatial Filtering
Framework = Managementand Data Dimensional
Maintenance Representations
Linkable Data
Process Ontologiesand
Automatic Orchestration
Quality
Models
Machine-readable Data Release Spatial Analvti
Intellectual Property Ontology patial Ana fftICS
Management Case Studies

Collaborative _ | li o Information Communicating
Supply Chain Multipurpose 21 fE50E verse Release Query glevance and
Management Data Information \ Representations Readiness Processing iability

Push Supply Chain (data ti information)

I I

Pul: Supply Chain (knowledge services)

Natural Query

Domain Spatial

Data Conflation
and Federatio




Query Processing
The Building blocks

Knowledge

Process



Data: Building Blocks

Resource Description Framework

A
[ 1

Subject Predicate Object
locatedWithin
Land
Parcel
- PartOfPremise
~
\ -
locatedWithin
(inferred)
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RDF is a standard model for data interchange on the Web.




Data: Buildi

Resource Description Framework

LocatedWithinParcel

hasParcelAddress

ng Blocks

Property

associatedWithPremise

hasParcelAddress

LocatedWithinParcel

Street
Address

Premise
Address

RDF Schema are used to build ontologies



Data: Building Blocks

Resource Description Framework

URI

associatedWithPremise

U RI LocatedWithinParcel

hasParcelAddress

__________________ URI

LocatedWithinParcel
U RI Premise
Address

hasParcelAddress

URI URI

Street
Address

RDF Schema are used to build ontologies




Data: Building Blocks

Unique Resource ldentifier

Shopping Centres

http://data.gov.au/doc/shoppingcentre

URI unambiguously identifies a data resource so it can be found




Data: Building Blocks

Provenance

Information quality changes
as data is transferred along
the supply chain

P Y

QUALITY DIMENSIONS
Completeness (C)
Logical Consistency (LC)
Positional Accuracy (PA)
Temporal Accuracy (TA)
Attribute Accuracy (AA)
Data Useability (U)

?

Electronic Land Authority
Survey Plan Cadastre
(Data fudged)

100 100

50 50

0 0
C L& PA TA AA U C LC PA TA AA U

100
100
. M.j.ll 50
0
0
E N A U TA

Utilities Nationally Generalised
Cadastre Aggregated Cadastre
(Inconsistent) Cadastre (Land use map)

(LCD)




Knowledge: Building Blocks

Vocabularies

Search Documentation ...

Documentation Research Data Australia ANDS Online Contact Us

Research Vocabularies Australia

O O ©

Getting Started Creating a Vocabulary Publishing a Vocabulary

Importance of Controlled Vocabularies Research Vocabularies Australia Editor (PoolParty) Research Vocabularies Australia
Good practice in vocabulary creation Using the RVA Editor Portal
What is Research Vocabularies Australia Creating a Vocabulary Registration and Publishing
Using Research Vocabularies Australia Importing a Vocabulary » Howto Publish
Research Vocabularies Australia Overview b Readying Your Vocabulary for Publication Describing Your Vocabulary

https://documentation.ands.org.au/display/DOC/Research+Vocabularies

Controlled vocabularies — agreed terms used to support data integration




Knowledge: Building Blocks

Ontologies and Rules — Rights, Restrictions and Responsibilities

~ o Mining

e Ty / EPA Grants

h Bores) RULES: One bore per land parcel

as
Building
—- has Water Days RULES: Street Address Ending in 1 = Sat, Wed
Parcel
as

Chemical use
h

b N Heritage sites
Responsibilities Drainage
Electric Poles

Ontologies— set of concepts in a subject area



Process: Building Blocks

Natural Language Processing

What responsibilities are associated with this land?
| A A ‘
Refer tb RRR Parcel, Property, [ I?olygon ]
. eature
Ontology Premise, Address

Current
Planar GP_S
topology location

‘Within’

NLP — Breaks down the query into manageable units



Knowledge: Building Blocks

Semantic Search and Spatial Filtering

Natural
anguag

asoni
Engines

Semantic Search —understand searchers intent using contextual meanings
Spatial Filtering — narrowing the search by location



Process: Building Blocks

Process Ontologies

Identify data
resources

v

Geo-reference

v

Identify Property
Point in Polygon

v

Spatial Intersect

Cadastre/Ownership

Process Ontology — knowledge required to automatically
compile, coordinate and run a series of geoprocess




Process: Building Blocks

Geoprocesses
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CONFLATION FEDERATION

Conflate — single best dataset from multiple sources
Federate — joining adjacent datasets
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Steps 1-6 Query Processing

Process
Ontology
Process
Orchestration

Semantic Spatial
Search Filtering

Query Query
Executed Decomposed
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Steps 1-6 Query Processing

. Process
Query Query Semantic Spatial Ontology
Executed Decomposed Search Filtering
Process
End-user Orchestrat
Profile

I
Portray
Results

Deliver Rate Rank
Knowledge Results Results
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Web of Data e

Query Processing and
Spatial Analytics

. ® PROCESS
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Open Data 1”
Portals

(Ranking
and Rating)
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The SKI is not a centralised service or
distinct entity.

The SKI embodies the behaviour of
resources available in the Web of Data.
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Spatial Knowledge Infrastructure

For more information

Download the White Papers at http://www.crcsi.com.au/

Towards a
Spatial
Knowledge
Infrastructure

White Paper
March 2017

Austraa and New Zegtand
‘Cooperaive Research Cantre
for Spantd Infomarion {CRCS)

Spatial
Knowledge
Infrastructure:

Research Agenda
and Cadastral Data
Case Study

Austzalia and Now Zealand
Coopecative Resnarch Centre
for Spatial tnformation

| TPt Srvmaen

Knowledge On-demand: Using Semantic Web
Technologies to Deliver the Mext Generation Spatial
‘Knowledge’ Infrastructure
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