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Knowledge
On-Demand

Moving from data
access to answering
qguestions

Lesley Arnold

Knowledge On-Demand
Environments are about

answering questions
in real-time
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Smart Phone is our 3.6 Billion ‘E&f

. . . 1o,
Ub|qU|tOUS Connect|0n unique usersl 1‘5‘
to the real world 3

50% uptake =
global average

Potential to leapfrog
fixed-line technology

1. https://www.statista.com/topics

Next Generation Systems

Answers to questions NOT access to data
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Questions and Answers
Questions unpredictable

Leave the data where it is
and let the analytics do the
work

Should we
evacuate now ™

Is this land likely
to be flooded

How much land was .
cleared illegally in

last 5 years

Current Situation
Hardcoded Analytics

«! | [18nize Hardcoded String

1x

 Property Inf

Properties File:  erties|FontChooser_en.properties|

[#] Update all properties files in Resource bundle
property key: el o I N Q7.

Property Valus: @

Qg

[[ava sads Info & how tall is Pierce Brosnan @/

Resource bundle expref

6 2'(1.88 m)

Pierce | nan, Height

Future Situation
Knowledge Inferencing

How long before
the fire reaches
my property




Knowledge On-demand
requires a rethink and

redesign in the way data and
supporting services are
structured
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The Traditional Query Process

cWatcH

Process

Time consuming manual process
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Business Web App

Mobile Users
App Users Users

GIS Users

Data Access

Browse, View, Simple
V) Queries and Download

Data Published to Map Portal

Local/Regional
Data Resources

iddlgyfare

Data Sjjos

SDI Technology Today

Systems designed for
DATA-IN

Applications are hard
coded and inflexible

The ‘Smarts’ to integrate
data are at the core data-
level.

Forecasting Demand

Push
Just
in Cdse
Disaster Foundation  High Demand
Management  Spatial Data  Data Themes
Themes and Areas

> < Pull
Just in
real-time
Data as a Knowledge
Service

Questions are multifaceted

Unable to be predicted and
are context dependent
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Query @ A
Applications

Today

Difficult to
integrate data to PY
guery on a global PN
scale

Data is not
machine-
accessible

L]
. Portal [..’ I
) i

Spatial Data Infrastructure

Information technologies

have crossed a threshold
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Unprecedented
sources of machine-
readable data

50 billion loT
devices by 2020!

Capacity to
generate and infer
new Knowledge

1. https://www.statista.com/topics

Al Landscape for
Knowledge On-demand

* Speech Recognition

* Natural Language Processing
* Machine-learning

* Deep-learning

* Predictive Apps

* Image Recognition

* Knowledge Representation New tools for next-
>IN generation spatial
- Vocabularies .
infrastructures
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Semantic Web — Making Data Smart
Third stage in the Evolution of the Web

Knowledge On-Demand Query Process

IRE= e ,.':,:.‘_.-;. :2:/5 2
Query Process Linked Data

Ability to infer knowledge Automatically




Next Generation
infrastructure

Designed for
Knowledge -OUT

Open Query

Applications

Next Generation
Infrastructure

Designed for
Knowledge-OUT

Open Query
Applications

Linked Data
accessible via the
Web

Global data

|ntegrat|0n Spatial Data Infrastructure Google

“" Open Data
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GIS Users Mobile Users Business

App Users Users

1 Knowledge
On-demand
Applications

i Semantic Search,
Integration and Analytics

[ ]
= °’m"‘/ el o\ | o

o—reo

http http http Lmhed Data
= Published
Data Silos

Portal
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A Global Data Space is some years away

Local, National and Regional Geospatial
Linked Data Resources will eventually
link up to form a global data space

Major Differences

10
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Open Query Process

— APPLICATION

Execute

Deliver Answer

Interpret Retrieve
the data
question resources

Process Portray

Rank/Rate
answers
quality

the query the
answer

| ] | | n =
the query . . 3 e
: : : :
Speech Semantic
iti Domain Lol Provenance
RecT“gLr;tlon gearf:hl and Process Text, graph, Trust
e .pat!a Ontologies voice, video
Profiling Filtering Models
—— APP TOOLS

Planner

Emergency
Responder

Insurance
Broker

Will this home be flooded?

Queries need to be
context dependent

11
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Natural Language
Processing

Used to decompose a
human query.

Machine learning used
to infer meaning

Interpret
the
question

Will my home ever be flooded?

l

Future
Time
Place/area
Submerged
by water

Semantic Search and
Spatial Filtering

Identifies and filters
data relevant to a users
guery and context

Improves simple
metadata searches

Will my home ever be flooded?

Building
Footprint/
© Lland parcel ®
GPS Coordinate Flood Risk
or Address Map

Interpret
the
question

&

)

Retrieve
data
resources

12
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The knowledge to

answer a question

initially comes from

humans. N

What, Where, Why, (kb i
When, and How. i

Machines learn
from this
knowledge.

Domain Ontologies represent Domain Ont0|0gies

the relationships between

concepts are used to
owns

represent
can be , ; .
% , knowledge in a
W/t'h/n particular domain.

,thhln

- has = Land Parcel

They are shareable
and reusable.

Interpret Retrieve Process
the data the query

question resources

13
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Process Ontologies
are used to compile,
coordinate and run
a series of processes
to answer a query.

They are shareable
and reusable.

&

Interpret
the
question

Ontology Libraries
Exist

Developers need not
start from scratch

There is a need to
coordinate these
knowledge
repositories

resources

Identify data Land Parcel

resources

v

Geo-reference wa
data , P

v

Identify Property

v

Spatial Intersect
with Flood Risk
Zones

Flood Risk Map

Retrieve
data

Process
the query

Linked Open Vocabularies

frappe - FraPPE: Frame, Pixel, Place, Event vocabulary
hitp:/istreamreascning.org/ontologies/frappe#

FraPPE is a vocabulary fo enable Visual Analyfics operafions on geo-spatial time varying data. By enabling
Visual Analytics instruments FraPPE ease the capture, correlation and comparison operations on geo-spatial
data from different sources evolving over time @en

@50k - 50K Gazetteer Vocabulary
hitp:/idata ordnancesurvey.co.ukfoniology/50kGazetteer/
Avocabulary developed to describe the Ordance Survey 50k Gazetteer linked data @en

geo - WGS84 Geo Positioning
http:/fwww.w3.0rg/2003/01/geo/wgs84_pos

A vocabulary for representing latitude, longitude and altitude information in the WGS84 geodetic reference
datum. @en

geod - Administrative vocabulary for Norway
hitp:/fvocab.lenka no/gec-deling
Vocabulary ibing the admini ve subdivision of Norway @en

geof - Geo Features

http:/fwww.mindswap. org/2003/owl/geo/geoF eatures20040307.owl

This ontology contains geographic feature classes and associated properties including classes and properties
for describing the spatial location of the geographic feature. The classes and properties have been defined
based on an ESRI dataset. @en

14
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Government can support innovative
query applications by publishing
machine-readable data

The market will establish new business
models

In summary -
for Knowledge On-Demand to flourish

e Modernised infrastructure
e Published Linked Data
 Demonstrated Examples
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@creative

Ontology Libraries commons

Exist

oGC

Making location count.

Developers need not
start from scratch

Linked Open Vocabularies

Go |e portraying guery responses Q
Portray Answers 9
Query dependent T AT S
Grace Cathedral EmbW 30,
@ I —er:‘BanAcz P )
Application dependent |

Google & HomePod a o

User preference
dependent e.g. Google™

&

CHINA BASIN

Interpret Retrieve Process Portray
the data

. the query the
question resources answer

16
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Go gle portraying guery responses

Portray Answers

All Images Videos News

Query dependent

Application dependent

User preference
dependent e.g. Google™

Intel:pret Re;rleve ProcEss
E e. Bz the query
question resources

Maps More

& HomePod

Portray
the
answer

Q

Settings Tools

Ranking according to

®

e Suitable for all
WATER

NOT SUITABLE
FOR DRINKING

Certified System

accuracy
Rating according to
relevance

No models currently
exist for geospatial
analytics/queries

TS 16949

Nutrition Facts
Serving Size 1 cup (85g) (3 07.)
Servings per container 2.5
Amount per serving
Calories 45 Calories from Fat 0

% Daily Value*
Total Fat_0g 0%

Saturated Fat Og 0%
Cholesterol Omg 0%
Sodium 55 mg 2%
Total Carbohydrate 10 3%

Dietary Fiber 3g 12%

Sugars 59
Protein 1g

Interpret Retrieve
the data
question resources

Process
the query

i

Portray
the
answer

Rank/Rate
answer
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