Space derived data: What next?

Dr Graeme Kernich — Chief Executive Officer

A collaborative, not-for-profit, partner driven,
applied spatial research and innovation centre.

FRJONT LIER .

D

FRONTIERSI.COM.AU



Why do we exist and what do we do?

Vision
We will be the spatial organisation of choice to lead,

formulate, broker and deliver collaborative solutions
with government, industry and universities.

Technical capabilities
Geodesy

Positioning

Spatial data infrastructures
Analytics

Sectors

Transport (road, rail, maritime, aviation), resources,
planning, construction, natural resources, defence,
utilities, agriculture, health, government services
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Global Geospatial Market Size (SUSB)
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Creating High Value Impact
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Geospatial Industry Data Sources

Outdoor Indoor Others
Positioning/Navigation Positioning/Navigation Sources

EarthObservation

SAR Satellites Optical Satellites|  Video Satellites

Short-range Radio Technology Digital

Satellite-based Wi :
Aircraft Unmanned Aerial Vehicle Balloon Navigafion Systems gt e Rard) TTHBS;tC;'O"

) (USA-GPS, EU-Galileo, N
Camera, LIDAR Russia- GLONASS, China-BHDOU, Magnetic Positioning
India-IRNSS)

Connected
Static Mobile Handheld Devices satellite-based RFID Devices/Sensors
Terrain Augmentation Systems Data

LiDAR, Scanner, Mappers, (India-GAGAN, VAS, IGNOS,
Total Stations Geo Taggers MSAS, Japan-QZSS)

indoor LiDAR/Scanner +
Spherical Camera +SLAM

Business &
Operation Data

Ground Penetrating RADAR Locator Blue Tooth Beacon

Ground-based Wi-Fi and CensusA
i : Terrain Augmentation Systems Cellular Signals Den[l;grgphy
Sl boay/ship Unmanes (RTK Stations, CORS Networks)

Bathymetric LIDAR, SONAR, Camera, Eco -Sounder

Camera Systems

Crowd Source
SLAM Data

Source: Geospatial Industry Outlook & Readiness Index 2019 - Geospatial Media and Communications
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Al based object identification /Iassification
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Machine Extraction

CPU time: 15min
Machine Learning + LiDAR
Human time: 10min (1 person)

Human Extraction
Human time: 14 Hours (1 person)

Number of trees 9,878
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Creating High Value Impact
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Urbanisation means more and improved
infrastructure

e  From 751 million in 1950 to 4.2 billion in 2018, Sl DU el L T s oL B B

adding another 2.5B by 2050 (68% urbanized) 7 World (2007)
50.144 u
WORLD

 =urban growth of 1.5m per week globally o’

 80% of global GDP is now generated in urban areas

“City leaders must move quickly to plan for

growth and provide the basic services, :

infrastructure, and affordable housing their 1960: 33.6% Datafromworld sank 2018155.3%
expanding populations need.”
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2018-2030

Growth rates of urban agglomerations
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Architecture, Engineering & Construction

1 3 .3 % of Global GDP

(o)
7 A) of the Global workforce

L . 1cy .
Productivity gains averaging at O each yearin last
two decades

$11.3 Trillion

Annual Revenue (2018)
AEC Industry

O
Growth at a CAGR of 4 A) in next five years

Asia-Pacific to lead the construction market with
share in 2022

Source: Geospatial Media and Analysis

Source: Geospatial Industry Outlook & Readiness Index 2019 -
Geospatial Media and Communications



Infrastructure growth in Australia

Major Transport Infrastructure Projects - Australia $bn
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Digital Twins
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(= Give feedback

NSW Digital Twin model
showing Strata Title
ownership of a building

Courtesy of NSW Department of
Customer Service



Dependency %

Digital-Twin technology will enable industry and government to accurately position their assets in
the virtual world, creating new opportunities for analytical insights and improved decision making.

The numeric cadastre will form the foundation on which all other spatial information will depend on
for accuracy, supporting correct placement of information such as 3D reality meshes, Building
Information Models, and assets such as power, water, and transport infrastructure.

Queensland
Government

SEQ City Deal

Digital-Twin Prototype,
framework and model

3D Numeric Cadastre Prototype
More Accurate

Cross River Rail

GDA2020

3D Model

2D
Inaccurate
Not current
Not precise
Not fixed

Courtesy of Queensland Department of Natural Resources,

Mines & Energy




Space derived data :

« Position and location: More accurate positioning and tracking data improve
the accuracy of data sets. All sensed data is easier to integrate/fuse/overlay.

- Earth Observation: More sensors, different types, higher resolution, smarter
analysis ready data, closer to real time- improves data availability, currency and
quality. Also enables higher resolution analysis using non-space based sensors.

« Communications: broader coverage (IoT etc) enables wide area change
detection.



Thank You!
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