




O U R  I M PA C T  ST O R I E S 

U S I N G  M A C H I N E  L E A R N I N G  T O  K E E P  V I C T O R I A’ S 
M A P S  F U T U R E - R E A D Y

Smarter Maps for a Growing 
Economy
Geospatial technologies contribute $39 billion a 
year to Australia’s economy, a figure expected to 
double by 2033–34. In Victoria, Vicmap, the state’s 
authoritative mapping portfolio, is relied on by 
government, councils and industry for planning and 
decision-making. However, maintaining these datasets 
manually is increasingly time-consuming and costly. 
While high-use layers such as property boundaries 
are refreshed regularly, others, such as vegetation, 
may not be updated for years, reducing their value 
for urban planning, environmental management and 
infrastructure development.

Transforming Victoria’s Data with 
Machine Learning
FrontierSI partnered with the Victorian Government 
and Orbica to introduce machine learning into the 
creation and update of Vicmap products for the first 
time. Using aerial imagery and 3D LiDAR data, the 
team developed algorithms capable of automatically 
identifying trees, buildings and swimming pools 
across the state. Tree detection was the most 
challenging task. After training the model on more 
than 100,000 examples, it achieved over 94 per 
cent accuracy, showing that automated methods 
can be faster, more consistent and even more 
accurate than manual mapping. The project then 
advanced to detailed maps of individual urban trees 
and a state-wide model of tree cover and density at 
20-centimetre resolution.

Smarter Data, Greater Impact
This work represents a major step forward in how 
Victoria manages spatial information, making it more 
accurate, current and cost-effective. The project 
earned Vicmap Spatial Services, FrontierSI and Orbica 
the 2022 Asia-Pacific Spatial Excellence Award for 
Environment and Sustainability.

Key products included a state-wide high-resolution 
tree extent layer, a state-wide high-resolution tree 
density layer that classifies vegetation as dense, 
medium or sparse, and detailed urban tree maps 
for metropolitan Melbourne and four regional 
centres. The repeatable update process now 
allows vegetation layers to be refreshed as new 
imagery becomes available through the Coordinated 
Imagery Program, providing the most up-to-date and 
comprehensive view of vegetation across Victoria.

The enhanced datasets are publicly available and 
being used by councils and planners to better 
manage urban trees, monitor environmental change 
and support smarter, evidence-based decisions. More 
broadly, the project unlocked the full potential of the 
Victorian Government’s imagery and elevation data, 
reduced update costs, supported the development of 
3D and 4D digital models and positioned Vicmap as a 
future-ready data asset for the entire state.
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A  L A ST I N G  N AT I O N A L  C A PA B I L I T Y  I N  P O S I T I O N I N G

Delivering Precision for All
Accurate location data plays a critical role in how we 
live and work. It guides planes, helps emergency 
responders reach people faster, supports smarter 
farming, and keeps construction sites safer. Until 
recently, the most precise positioning systems were 
expensive, required internet or mobile access, 
and were often only available to specialist users. 
Australia and New Zealand recognised the need for 
change and committed to delivering a high-accuracy 
positioning system that would be available to 
everyone, anywhere.

This led to the establishment of a Satellite-Based 
Augmentation System (SBAS). Australia began 
exploring SBAS in 2011, followed by New Zealand 
in 2014. While early studies focused on aviation, a 
broader vision emerged by 2016. 

In 2017, both governments agreed to fund a two-year 
SBAS Testbed to demonstrate its potential across 
many sectors of the economy, with FrontierSI selected 
as the lead delivery partner.

From Trial to Transformation
FrontierSI worked closely with Geoscience Australia, 
Land Information New Zealand, and global technology 
partners Lockheed Martin, Inmarsat, and GMV. 
Together, 27 demonstrators across 10 industries were 
coordinated, engaging more than 150 organisations. 
The results showed that SBAS significantly improved 
positioning accuracy, reducing errors from several 
metres to as little as 10 centimetres. Because the 
system is satellite-based, it worked even in areas with 
no mobile or internet coverage.

The trials delivered valuable insights into real-world 
applications. The Kondinin Group showed how 
SBAS could support more efficient grain production. 
HERE Technologies tested SBAS to enhance road 
mapping and create 3D models for autonomous 
vehicles. Aptella explored its value in improving safety 
and workflow on construction sites using wearable 
devices. 

Making the Case for National 
Investment
Following the successful trials, FrontierSI supported 
the development of detailed reports evaluating 
the technical performance and economic value of 
SBAS. The analysis, conducted with Ernst & Young, 
projected more than 7.6 billion dollars in economic 
benefits over 30 years. 

Based on these results, the Australian and New 
Zealand Governments committed an initial 1.18 billion 
dollars to develop an operational SBAS capability. 

In September 2022, SBAS was relaunched as 
SouthPAN, with Lockheed Martin Australia providing 
the operational service. This marked the rollout of 
new signals delivering fast, accurate positioning 
across Australia and New Zealand and built on 
FrontierSI’s leadership in a three-year trial across 10 
industry sectors. To increase awareness, FrontierSI 
and Geoscience Australia also released public 
education videos showcasing the benefits of 
SouthPAN across agriculture, road transport, and 
construction.

A Lasting National Capability
Today, SouthPAN provides free, reliable, high-
accuracy positioning across Australia, New Zealand, 
and regional maritime zones. It is already delivering 
benefits in productivity, safety, and innovation, 
without the need for expensive equipment or mobile 
coverage. Anyone with a compatible device can 
access precise positioning wherever they are.

FrontierSI helped lead this transformation. From 
early trials to national adoption, our work ensured 
that the technology was tested, understood, and 
implemented where it could make a difference. 
Ongoing collaboration between governments, 
researchers, and industry partners continues to 
strengthen this national capability, ensuring Australia 
and New Zealand remain leaders in satellite-based 
positioning for decades to come.
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ST R E N G T H E N I N G  D E F E N C E 
W I T H  A U ST R A L I A N  A I

Breaking Down Barriers to Defence 
Collaboration
The Australian Geospatial Intelligence Organisation 
(AGO) plays a critical role in national security, using 
satellite imagery and geospatial data to inform 
defence operations, emergency response, and 
infrastructure planning.   

The AGO labs program was designed to enhance 
AGO’s ability to engage with industry, especially SMEs 
and universities, through a structured innovation 
challenge framework.

Launching a National AI Challenge  
to Solve Real Problems
In 2019, AGO partnered with FrontierSI to design a 
new, low-risk pathway for engaging non-traditional 
Defence partners to develop and transfer capability. 
The result was AGO Labs, a structured innovation 
program focused on short-term, high-impact, user-led 
projects in automation, AI and advanced analytics.

Using FrontierSI’s proven innovation framework, the 
pilot program identified Defence-relevant geospatial 
challenges and issued an open call to industry and 
research organisations. More than 60 organisations 
responded, and four projects were selected for six-
month demonstrations.

Following the success of the pilot, AGO Labs 
expanded into three further rounds between 2020 
and 2024, supporting a total of 14 demonstrators. 

O U R  I M PA C T  ST O R I E S 

Our partnership with FrontierSI enabled us to do 
more, faster and better. Industry can execute lab 
activities quickly and with excellent results. The 
value delivered was disproportionate to the cost. 
Pairing industry and academia was a winning 
approach!”
– Australian Geospatial Intelligence Organisation (AGO)

Building New Technology and Talent 
Capability for Defence
The program delivered tangible outcomes, bringing 
real-world machine learning and geospatial analytics 
into AGO through proof-of-concept projects, engaging 
a wider range of SMEs and academia, and providing 
deeper insights into cutting-edge AI capabilities. It 
also showcased a lightweight, cost-effective model for 
rapid technology adoption, setting a new benchmark 
for fostering innovation in national geospatial 
intelligence. 

The program provided AGO with direct access to 
leading Australian AI expertise and offered SMEs a 
guided path into a previously inaccessible part of the 
government. It also exposed AGO staff to the latest AI 
methods and built a repeatable framework for secure, 
industry-facing innovation. 

High Returns, Low Risk: A Smarter 
Way to Innovate
Described by AGO as “highly successful,” the program 
ran from 2019 to 2024 and proved that short, agile 
projects can deliver innovation faster and at lower 
cost than traditional R&D. By keeping risk low and 
value high, AGO Labs enabled rapid progress 
on complex Defence challenges while creating 
lasting capability uplift. In doing so, it showed how 
FrontierSI’s end-to-end expertise helps Defence move 
ideas into action with confidence.

A Blueprint for the Future of  
National Intelligence
With geospatial technologies supporting over 12,000 
jobs today and 32,000 more forecasted by 2033–34, 
this sector is critical to Australia’s future. It underpins 
everything from bushfire response and infrastructure 
development to agriculture and logistics. AGO Labs 
proved that Defence can be a powerful force in 
accelerating that growth.

With Australia’s AI industry projected to reach $315 billion 
by 2028, connecting national security with cutting-
edge innovation is now essential. AGO Labs shows it’s 
possible to bring together security, science, and startups 
to solve complex problems faster and smarter.
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R E D E F I N I N G  H O W  A U ST R A L I A  M A P S  T H E  O C E A N  F L O O R

Improving Seabed Mapping  
with Smarter Tools
Australia has one of the largest marine jurisdictions in 
the world, yet much of its seabed remains unmapped. 
Accurate bathymetry data is essential for safe 
navigation, coastal development, environmental 
protection and national security. Seabed mapping 
contributes around $9 billion to Australia’s economy 
and supports tens of thousands of jobs.

AusSeabed, established in 2018 and led by 
Geoscience Australia, brings together partners across 
government, academia and industry to coordinate 
seabed mapping efforts and make high-resolution data 
freely available. Almost 39 percent of Australia’s marine 
jurisdiction has now been mapped using modern 
techniques. Errors introduced at any stage of data 
collection or processing can lead to unreliable outputs 
and costly rework, highlighting the need for strong 
quality assurance tools.

Building Tools and Partnerships  
for Quality Control
FrontierSI worked with partners across the marine 
community to develop smarter digital tools that 
strengthen coordination and consistency in seabed 
mapping.

Quality Assurance Tool (QAX)
QAX enables surveyors to detect data quality issues 
early in the workflow, reducing rework and improving 
confidence in mapping outputs.

Survey Coordination Tool (SCT)
Developed with Geoscience Australia, SCT is a 
web-based platform that allows survey teams to 
share planned activities and align national priorities. 
It supports the Australian Government Hydroscheme 
Industry Partnership Program by reducing duplication 
and improving visibility of upcoming surveys.

Supporting Better Ocean Data  
Across Australia
QAX has been downloaded more than 1,000 times 
and is part of the Australian Hydrographic Office’s 
standard workflow. SCT has increased transparency 
in survey planning and encouraged collaboration 
across agencies and industry. Together, these tools are 
now central to the AusSeabed ecosystem and have 
improved how Australia plans, captures and validates 
seabed data.

A Collaborative Effort Driving Long-
Term Benefits
Developed through strong partnerships, these tools 
have delivered practical, lasting innovation that 
improves data quality, lowers costs and strengthens 
marine planning. They continue to provide long-term 
economic, social and environmental value, helping 
build national capability in one of Australia’s most 
important and complex domains.
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A D V A N C I N G  A U ST R A L I A’ S  P O S I T I O N I N G  P O W E R

The Need for Next-Generation 
Location Technology
Precise, real-time location data now underpins 
everything from smartphone navigation and logistics 
to farming and emergency response. As the demand 
across various industry sectors increases, Australia 
needs a national positioning capability that could 
reliably deliver centimetre-level accuracy at scale.

Powering Innovation and  
Industry Adoption
FrontierSI has played a leading role in advancing 
Australia’s positioning capability through the national 
Positioning Australia program. Building on CRCSI 
research foundations, FrontierSI worked alongside 
Geoscience Australia to accelerate innovation, address 
technical challenges and support industry uptake.

A key contribution has been Ginan, an open-source, 
precise positioning toolkit developed by Geoscience 
Australia with FrontierSI. FrontierSI led extensive 
real-world testing with organisations such as AIMS, 
CSIRO and the Bureau of Meteorology, demonstrating 
Ginan’s accuracy and operational value. Portable 
“Ginan-in-a-box” kits were also created to give 
researchers and developers an easy way to test 
applications. FrontierSI further enhanced Ginan’s 
processing capabilities for low Earth orbit satellites, 
building sovereign capability in satellite tracking and 
atmospheric modelling.

These advancements support new applications 
across agriculture, transport and emergency services, 
enabling faster, safer and more productive operations. 

O U R  I M PA C T  ST O R I E S 

Strengthening eGeodesy for  
Next-Generation Services
FrontierSI, in collaboration with Curtin University, 
Geoscience Australia and DELWP Victoria, examined 
how to modernise geodetic standards using the 
FAIR principles. The study identified gaps in current 
practices and recommended improvements to 
metadata delivery, FAIRness testing, and eGeodesy 
infrastructure to support reliable, future-ready 
positioning information nationwide.

Pioneering Hybrid Positioning 
Solutions using 5G
FrontierSI also led Australia’s first 5G Precise 
Positioning Testbed with Optus, Ericsson, Geoscience 
Australia, GMV and local SMEs. The project 
demonstrated the centimetre-level accuracy now 
achievable through advanced 3GPP standards and 
delivered four real-world demonstrations across 
drone delivery, augmented reality and precision 
agriculture. The collaboration built exportable 
Australian expertise in 5G positioning and set the 
foundation for future hybrid GNSS–5G systems that 
can bring precise positioning to mass markets.

Building a Resilient and Connected 
Future through the Positioning 
Australia Program
This body of work has shaped Australia’s approach 
to positioning technology. It envisions a connected, 
resilient, and data-driven future where precise 
positioning services are accessible and valuable 
to all Australians. By fostering collaboration without 
boundaries across government, research and industry, 
FrontierSI has strengthened national capability in 
positioning and ensured these technologies deliver 
long-term benefits.
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T R A N S F O R M I N G  D I A G N O S I S  W I T H  3 D  FA C I A L  A N A LY S I S

A New Lens on Health
Facial features can offer critical insights into a person’s 
health, including signs of rare or genetic conditions. 
Yet for decades, clinicians have relied on manual tools 
such as callipers and protractors to measure facial 
morphology. These methods are time-consuming, 
require significant training, and are often uncomfortable 
for patients. Despite advances in 3D imaging, 
integration into clinical practice remained limited.

Outdated Methods, Missed Diagnoses
Manual facial measurement is often invasive, imprecise, 
and difficult to perform consistently, especially for 
children or people with disabilities. Even with the 
introduction of 3D imaging, many clinics still lacked 
tools that could turn complex facial data into clinical 
insights. Inaccurate reference data for diverse 
populations further limited diagnosis, with some 
assessments skewing results and risking misdiagnosis.

A Smarter, More Equitable Solution
Cliniface is an open-source desktop software tool 
that makes 3D facial analysis accessible, accurate, 
and equitable. Developed by a multidisciplinary team 
at Curtin University in collaboration with FrontierSI, 
the WA Department of Health, Cliniface automatically 
identifies key facial landmarks, measures distances and 
curves, and highlights features of clinical significance.

With minimal training, non-experts can use Cliniface to 
achieve expert-level accuracy. The software has also 
evolved to detect subtle changes in facial structure 
over time, supporting not only diagnosis but also 
treatment monitoring and surgical planning.

Between 2020 and 2024, Cliniface’s capabilities were 
expanded through initiatives with major research 
institutes, clinical trial networks, and health departments, 
including Genetic Services WA, Murdoch Children’s 
Research Institute, the Centre for Research Excellence 
for Foetal Alcohol Spectrum Disorder, and KKH Women 
and Children’s Hospital Singapore. 

Making Every Face Count	
Cliniface is helping improve early diagnosis and 
treatment outcomes, particularly for rare and 
undiagnosed conditions that affect around 6–8% of 
the population globally. In Australia, rare diseases 
affect approximately 8% of the population, equating to 
over 2 million people. By enabling accurate, objective, 
and non-invasive facial measurement, Cliniface 
reduces the need for physical tools and increases 
diagnostic confidence in clinical trials, hospitals, and 
research settings.

Critically, it is also addressing health equity. Prior to 
Cliniface, facial analysis for Aboriginal Australians 
was benchmarked against non-representative 
datasets. Now, population-specific norms are being 
developed by ethically collecting 3D facial data from 
underrepresented groups, leading to more accurate 
and culturally appropriate assessments.

A Global Platform for Equity and 
Innovation
Free to download and globally adopted, Cliniface is 
now in use across a growing network of hospitals, 
research centres, and clinical trial organisations. 
Its open-source foundation supports international 
collaboration, accelerating progress in genetic 
research, paediatric care, and public health.

Cliniface demonstrates how ethical, inclusive 
technology can turn images into life-changing insights 
for patients and clinicians alike.

O U R  I M PA C T  ST O R I E S 

Cliniface is now being integrated into workflows 
in neonatal intensive care to replace the need 
for costly imaging and generate other ways to 
make care pathways more efficient, equitable 
and sustainable by reducing burden on children, 
families and health systems, and enabling care 
closer to home.” 
– Dr. Gareth Baynam, Medical Director, Rare Care Centre, 
Perth Children’s Hospital
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Improved Access to Earth Observation 
Data Is Unlocking Opportunity
Satellite data has the potential to transform how 
African nations manage land, water, agriculture and 
development. Yet for many years, governments 
and organisations struggled to access and use 
this information due to technical barriers, limited 
infrastructure and a lack of support. Digital Earth 
Africa (DE Africa) changed this by turning decades of 
raw satellite imagery into analysis-ready data that is 
easy to access, interpret and use. A World Economic 
Forum study suggested DE Africa could unlock up to 
US$2 billion each year by strengthening the region’s 
Earth observation capability and supporting better 
environmental and agricultural decision-making.

O U R  I M PA C T  ST O R I E S 

H A R N E S S I N G  T H E  P O W E R  O F  S AT E L L I T E  D ATA  A C R O S S  A F R I C A

Building Tools, Skills and Services  
for Local Decisions
Between 2020 and 2025, FrontierSI worked with 
Geoscience Australia, DE Africa and international 
partners to expand the platform and develop new 
tools that support more sustainable land and resource 
management. This included transitioning the African 
Regional Data Cube to the more powerful DE Africa 
platform, creating automated workflows for land cover 
and crop mapping with the United Nations Food and 
Agriculture Organization, and developing crop type 
mapping approaches trialled across multiple countries.

FrontierSI also supported new environmental 
monitoring services, including coastline change tools 
and a Waterbodies service that tracks more than 
700,000 water features using decades of satellite 
data. Throughout these initiatives, a core focus was 
building local capability. African scientists and analysts 
were trained through workshops, webinars and 
mentoring so that countries could lead their own data-
driven decision-making.

Driving Better Decisions  
Across the Continent
Today, DE Africa is widely used across the region, 
with more than 30,000 users accessing six petabytes 
of data and over 140 open-source analysis tools. 
Governments and communities are using these 
services to improve planning for floods, droughts, 
agriculture and coastal change. With climate 
pressures expected to significantly reduce crop 
yields by 2050, the platform’s land and crop mapping 
workflows are helping countries respond faster and 
plan more sustainably.

Great work by FrontierSI for helping DE Africa 
develop its online learning platform, which has 
grown since August 2020 to date with a total 22 
courses developed. The project empowered the 
end users with skills to use Digital Earth Africa in 
the monitoring of natural resources in Africa in 
response to Global Development Agenda, such as 
Sustainable Development Goals (SDGs) and Africa 
Union Agenda 2063.The project was executed 
on time and provided a self-based learning 
experience.” 
– Dr. Kenneth Mubea, Digital Earth Africa Capacity 
Development Lead

A Lasting Contribution to  
Africa’s Future
DE Africa is now the world’s largest Open Data Cube 
(ODC) implementation, offering continent-wide access 
to coastline, waterbody, land use and vegetation 
monitoring products. It is helping governments and 
industries make better-informed decisions, strengthen 
resilience and support sustainable development. In 
2025, a partnership with the Kenya Space Agency 
demonstrated how countries can tailor their own ODC 
deployments, building sovereign capability while still 
benefiting from open, shared data.
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F U T U R E  O U T L O O K

Modernising government services, 
managing the climate and energy 
transition, accelerating innovation 
and technology uptake, and building 
a modern, adaptive workforce were 
highlighted by the 2023 Australian 
Productivity Commission report as  
four reform priorities essential for 
Australia’s future.

Progress in these areas relies on the broader 
adoption of spatial digital infrastructure, real-time 
environmental intelligence and location-enabled 
decision systems. These technologies are reshaping 
how organisations manage land, water, energy and 
infrastructure, but they require strong collaboration 
and deep technical capability to integrate effectively.

FrontierSI is well positioned to support this national 
transformation. We will continue to deliver meaningful 
impact through our own products and services, while 
enabling scalable solutions developed with industry, 
research and government.

Image credit: Advancing Earth Observation Forum

Our role is to connect people, data and technology in 
ways that strengthen capability and deliver practical 
outcomes.

By doing so, we will help create smarter, faster and 
more transparent decision-making across sectors. 
These capabilities will improve service delivery, 
strengthen supply chains, support sustainable 
development and contribute to long-term community 
wellbeing.
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•	 AFAC (Australian and New Zealand 
Council for fire and emergency 
services)

•	 Analytical Mechanics Associates
•	 Australian Geoscience Data Cube 

ecosystem via Geoscience Australia
•	 Australian Geospatial Intelligence 

Organisation (AGO)
•	 Australian Hydrographic Office (AHO)
•	 Australian Institute of Marine Science 

(AIMS)
•	 Cancer Council Queensland
•	 Centre for Research Excellence for 

Foetal Alcohol Spectrum Disorder
•	 CSIRO

•	 Department of Environment, Land, 
Water and Planning (DELWP) Victoria

•	 Digital Earth Africa (DE Africa)
•	 Ernst & Young
•	 Food and Agriculture Organization of 

the United Nations (FAO)
•	 Geoscience Australia
•	 GMV
•	 Hanrine Foundation (formerly Roy Hill 

Community Foundation)
•	 Inmarsat
•	 KKH Women and Children’s Hospital 

Singapore
•	 Kenya Space Agency
•	 Land Information New Zealand

•	 Lockheed Martin
•	 Murdoch Children’s Research 

Institute
•	 National Aerial Firefighting Centre 

(NAFC)
•	 National Oceanic and Atmospheric 

Administration (NOAA)
•	 New Zealand Ministry of Health
•	 Optus
•	 Perth Children’s Hospital
•	 Queensland University of Technology 

(QUT)
•	 Symbios
•	 Tetra Tech
•	 Queensland University of Technology 

(QUT) 

•	 Orbica  
•	 University of Newcastle
•	 Bureau of Meteorology
•	 Royal Melbourne Institute of 

Technology (RMIT) 
•	 University of Otago 
•	 Oxford Big Data Institute and 

Minerva Consortium 
•	 Telethon Kids Institute 
•	 WA Register of Developmental 

Anomalies 
•	 Regional Centre for Mapping 

of Resources for Development 
(RCMRD)

FrontierSI would like to acknowledge these organisations for their ongoing support and collaboration:

Our Partners
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