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upfront

Upcoming Events

20–23 April: Atlases in time: ICA 
Joint Commission Conference
https://maps-and-atlases.com/
madrid2022

22–23 April: Country Surveyors 
Association of NSW Easter 
Conference
https://www.countrysurveyors.com.au

24–26 May: Locate22
https://locateconference.com

25–27 May: AIMS National 
Conference
https://www.aimsconference.com.au

1–2 June: Geo Connect Asia 2022
https://www.geoconnectasia.com

6–11 June: XXIVth ISPRS Congress
https://www.isprs2022-nice.com

21–23 June: ROTORTECH 2022
https://www.rotortech.com.au

22–24 June: 2022 National 
Surveying Congress
https://www.consultingsurveyors. 
com.au

1–3 August: Survey and Spatial NZ 
Conference
https://www.
surveyspatialnzconference.org

22–25 August: Advancing Earth 
Observation Forum 2022
https://www.earthobsforum.org

22–28 August: FOSS4G 2022
https://2022.foss4g.org

5–9 September: 15th Conference 
on Spatial Information Theory
http://cosit2022.iniad.org

11–15 September: FIG Congress 
2022
https://www.fig.net/fig2022

2–7 October: Ocean Optics XXV
https://oceanopticsconference.org

S ailors aboard the Royal Navy warship 
HMS Spey have shown that a remote 
South Pacific island has been in 

the ‘wrong place’ for 85 years. Henderson 
Island is one and a half kilometres south 
of the position marked on charts used by 
mariners since 1937.

Uninhabited Henderson Island is one 
of four islands in the remote Pitcairn 
chain. Chile lies 5,700 kilometres to the 
east and New Zealand 5,100 kilometres to 
the southwest.

Over the past 15 years, most of the Royal 
Navy fleet has used digital charts. Key areas 
and seas regularly used are well covered by 
the electronic system. But the Pitcairn chain 
has only had some satellite-based data 
collection, which had already highlighted 
the inaccurate positioning on historical 
charts, so Spey offered to assist with data 
gathering. She is not a dedicated survey 
vessel, but navigator Lieutenant Michael 
Royle used radar imagery gathered by 
Spey’s sensors and GPS positioning.

“In theory, the image returned by the 
radar should sit exactly over the charted 
feature — in this case, Henderson Island,” 
Lieutenant Royle explained.

“I found that wasn’t the case — the radar 
overlay was a mile away from the island, 
which means that the island was plotted in 
the incorrect position when the chart was 
first produced. The notes on the chart say 
that it was produced in 1937 from aerial 
photography, which implies that the aircraft 
which took the photos was slightly off in its 
navigational calculations.” n

Pacific island in the 
wrong place for 85 years

Actual position of Henderson Island overlaid 
on the existing chart that was made using 
data from 1937.

Lieutenant Michael Royle checks the position of 
Henderson Island on HMS Spey’s digital chart.
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A s I write this, I’m just coming up on one year in the role as editor of Position and 
SpatialSource.com.au. It’s been a busy and enlightening 12 months as I’ve slowly 
gotten to know many of the people, organisations and companies in the surveying, 

spatial and space fields. I have to say that I’m really enjoying getting to grips with the 
concepts, technologies and terminologies inherent in the sector. But one thing that has 
really stood out for me — and perhaps more so than in other field in which I’ve worked 
— is the passion and enthusiasm that the members of this industry have for their chosen 
careers. It’s clear that for many it’s more than a job — it’s almost a calling. People in this 
industry really do want to make a difference to the world in which we live. This is such a 
refreshing attitude, and it makes my job so much the easier, as I don’t have any difficulty in 
finding people who want to talk about their work and the challenges facing the sector.

That’s also why I’m so looking forward to attending Locate22 in Canberra in May. As 
I’ve written previously, the pandemic restrictions have made it essentially impossible for me 
to get out and about and meet people. Locate will be my first chance to catch up in person 
with many industry members who until now have only been voices or signatures at the end 
of a phone line or email.

A big agenda item for Locate will be the workforce shortage and what to do about it. I’m 
looking forward to hearing what the experts have to say about getting kids interested in the 
field to begin with, and then supporting them in the early stages of their careers. You can 
read some thoughts about this in some of the articles in this issue of Position.

The solution to many challenges comes down simply to money. And that’s why it’s great 
to see different levels of government across the nation supporting the space sector with 
some quit substantial funding initiatives. It seems that after many decades of being in the 
doldrums due to lack of public sector support, Australia’s space sector is finally going to 
flourish. But there are still challenges to overcome, as outlined in this issue by our Q&A 
interviewee, James Brown, CEO of the Space Industry Association of Australia. Space and 
spatial are a natural fit, so we all need to help ensure the momentum in the local space 
sector is maintained or accelerated — it’ll be to everyone’s benefit.

Jonathan Nally
Editor
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Reference station expansion 
to boost road projects
The time it takes to complete major road infrastructure projects 
will be considerably reduced as a result of significant satellite GPS 
upgrades under a joint Commonwealth, state government and 
private sector partnership. 

The Commonwealth is making a $64 million national 
investment in upgrading GPS positioning capability, improving 
accuracy from metres to centimetres. 

“Led by Geoscience Australia, the Commonwealth Government 
will deliver an extra 57 reference stations nationally as part of our 
700-plus strong reference station network, partnering with industry 
and state governments,” said the Federal Minister for Resources and 
Water, Keith Pitt. 

In South Australia for instance, the upgrade will significantly fast 
track certain works on the Port Wakefield Overpass and Highway 
Duplication process, with a robot called the ‘Tiny Surveyor’ able to 
complete line-marking work in days, instead of weeks. 

“This technology will improve positioning accuracy from 5 to 10 
metres, right down to 3 to 5 centimetres in areas with mobile phone 
and internet coverage,” said Minister Pitt.

“It will enable government and industry alike to easily connect 
and access positioning data and pave the way for innovation and 
new positioning-based products, services and technologies for the 
benefit of industry and community.” 

In South Australia 68 reference stations are involved, including 
12 new additions. 

South Australia is a good example of the collaborative approach 
being taken, with more than 40 existing South Australian reference 
stations operated by industry, including Position Partners and UPG 
(Ultimate Positioning Group).

Position Partners, which supports construction and geospatial 
businesses throughout South Australia, has provided the ‘Tiny 
Surveyor’ for the Port Wakefield project. 

“Connected to the reference station network and utilising 
precise positioning technology, the robot automatically completes 
even the most complex line-marking projects in a fraction of the 
time it would take using traditional, manual methods,” said Martin 
Nix, CEO of Position Partners. 

Preliminary works for the expansion and upgrade of the 
reference station network are advancing, with Geoscience Australia 
anticipating completion in South Australia by June 2022 and the 
national project to be completed by June 2023. 

Federal Minister for Resources 
and Water, Keith Pitt, and 

Chief Scientist of Geoscience 
Australia, Dr Steve Hill, with 

the ‘Tiny Surveyor’.

LiDAR used to survey bushfire fuel loads

Remotely generated indicative bushfire attack level (BAL) 
assessments for two properties in the Adelaide hills.

Fire Management Officers with measurements taken from an 
aircraft using LiDAR.

In addition, Aerometrex has developed a new automated 
methodology to provide bushfire experts with a remotely 
calculated Bushfire Attack Level for any existing structure, or 
proposed new structure, within the survey area.

Aerometrex hopes to collaborate closely with the South 
Australian Government, CFS and leading bushfire industry 
experts in the coming months to maximise the benefits of these 
datasets to the community.

Using airborne LiDAR during the recent summer months, 
Aerometrex carried out a detailed survey of the bushfire fuel 
loads across some of the most densely populated, high risk 
areas of the Adelaide Hills, including Stirling, Aldgate and 
Bridgewater.

The company says this is the first time this work has been 
done in Australia, and it hopes the datasets will provide critical 
information to the South Australian Government and Country 
Fire Service (CFS) that will aid both agencies in generating 
informed response plans to future bushfires, as well as helping 
them gain a better understanding of the current risk to lives and 
infrastructure in the region.

It should also help in developing targetted bushfire fuel load 
management plans to prepare throughout the year and facilitate 
community communication to enable fuel management on 
private land and foster higher bushfire risk awareness.

The survey analysed more than 6,000 dwellings and 
structures across 80 square kilometres. Among other results, the 
company found close to one-third of the properties have high 
fuel loads in their proximity (within 100 m), with the average 
distance by road to the nearest bushfire ‘last resort refuge’ found 
to be 7.5 kilometres.

The project builds upon foundational research completed by 
the company in 2020 that intrinsically linked standardised visual 
and physical fuel load measurements collected in the field by 
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CR Kennedy’s Brisbane 
office affected by floods

CR Kennedy’s premises in Albion, Brisbane, were swamped by 
the recent floods. Fortunately, the company had been due to 
move to premises on higher ground in Spring Hill.

Position Partners to help automate mining trucks

Intelligent positioning solutions provider, Position 
Partners, has announced an agreement with MACA, a 
leading diversified contracting group, to automate a mixed 
fleet of 100 mining trucks.

Together with SafeAI, a provider of AI and automation 
for heavy equipment, the companies will create one of the 
largest autonomous heavy equipment fleets in Australia, 
with the aim of producing safer, more productive and more 
cost-effective mine sites. 

“Position Partners has worked with MACA over 
several years to deploy and support a range of technology 
solutions, from high precision systems to fleet 
management,” said Martin Nix, Position Partners CEO. 

“Following a successful proof of concept project with 
SafeAI’s leading retrofit autonomy solution in Karlawinda, 
WA, this agreement represents a significant next step in 
our partnership that will see us scale up MACA’s autonomy 
fleet over the coming years.” 

“This technology is a game changer for our business, 
our customers and our industry,” said Shane Clark, 
MACA’s General Manager of Estimating and Technical 
Services. “We expect to see quick take up from our 
customers as they begin to see the tremendous impact of 
this technology.”

Like so many other companies in Brisbane, CR Kennedy was 
affected by the recent flooding when water inundated its offices in 
Albion, causing hundreds of thousands of dollars in damage.

Fortunately, the company was insured against flooding, and 
even more fortuitously it had been scheduled to move to new 
premises in Spring Hill — well above the flood line — about a 
week later. So the event simply brought the move forward by 
around a week.

But that was not before water, along with sewerage from a 
burst pipe, encroached into the building, including the 
warehousing space.

The company had had a lucky escape once before, back in 2011, 
when flooding lapped at the doors of the Albion premises.

CR Kennedy’s new Brisbane offices are located at 203 Wharf 
Street, Spring Hill, close to the CBD. The premises were originally 
the Brisbane headquarters of the Australian Federal Police.

The phone and fax numbers remain the same, namely 
07 3862 6222 and 07 3862 6224 respectively.
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School 
competition 
to encourage 
spatial skills
She Maps, a national social enterprise committed to breaking down 
gender biases in STEM fields, has launched the fourth round of its annual 
How Cool is your School? competition.

Established in 2019, the Australian-first initiative encourages 
students to use satellite data to create a map meeting cartographic 
(mapping) conventions, and then calculate the percentage of green 
shade on their school grounds, with this map then forming the students’ 
competition entries.

The competition is open to all students from kindergarten through 
to Year 8, with prizes of DJI Tello drones awarded to individual winners 
in each school year level for the best map that meets cartographic 
conventions.

“We ask the students to map the amount of shade at their school to 
help bring the focus on sustainability and the importance of trees as a 
natural air conditioner in the school environment,” said She Maps CEO, 
Paul Mead.

“The competition challenges students to come up with some solutions 
to maybe make their school a little bit greener and more of an inviting 
space to learn and play,” he added. “The average percentage of shade 
found at Australian schools is approximately 20%, our goal is for this 
figure to increase to 30% by 2030.”

“This competition is one of a number of initiatives supported through 
our ongoing partnership with The Surveyors’ Trust.”

Last year, the competition surpassed expectations with 573 student 
entries and 900 teacher registrations from schools across Australia.

She Maps is now appealing to the corporate sector, charity groups, 
philanthropists and the community at large to throw their support 
behind the competition. Current major supporters include Greenline, 
Bennett & Bennett and NGIS. “We are now especially hoping to attract 
prize sponsorship support for the Northern Territory, South Australia 
and Tasmania,” said Mead.

Teacher registrations for round four of the competition have opened 
already and final entries will be accepted until 5:00pm on Friday, 1 July 
2022. Those interested in becoming a sponsor should email Jules Blundell 
at jules@shemaps.com.

FloodMapp attracts $6m 
in fundraising round
Climate technology company FloodMapp has 
announced a US$6 million fundraising that will 
enable it to scale up the company and expand into 
new markets.

FloodMapp provides real time, property-specific flood 
forecasts, inundation maps and analytics to improve 
emergency management.

The funding round was led by Union Square 
Ventures’ Climate Fund, with participation by Mundi 
Ventures, Climate X, and Jelix Ventures.

“We are now ready for the next stage of our 
development: scaling the business model to assist more 
communities and people affected by flooding,” said Co-
Founder and CEO of FloodMapp, Juliette Murphy. 

“The world is facing a climate crisis and we need the 
best and brightest thinkers, innovators and inventors 
from around the world to turn their collective talent to 
finding solutions,” added Nick Grossman, Partner at 
Union Square Ventures.

“We’re thrilled to partner with FloodMapp, our very 
first adaptation-focused investment. 

“What excites us most about FloodMapp is the data 
network effect. By working with emergency managers 
and communities through partnerships like Waze, 
FloodMapp is collecting real-time ground observation 
data to continually validate and improve models,” he said.

Image courtesy Floodmapp
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T he urban forest and tree canopy 
coverage is critical in mitigating the 
ongoing effects of climate change, 

providing thermal and shading benefits that 
increase safety and livability for residents. 
The urban environment is developing 
rapidly, replacing trees and green spaces 
with hard surfaces and creating urban 
heat islands.

Developing tree canopy policies 
supporting broader climate change 
mitigation strategies requires quality base 
data and ongoing measurement. Spatial 
tech company Aerometrex tested multiple 
methods for mass-measuring tree canopies 
and found how different solutions suit 
different objectives.

AERIAL IMAGERY AND AI
High-resolution aerial imagery with 
artificial intelligence-based tree canopy 
coverage measurement is cost-effective and 
representative across large areas, making it 
suitable for macro insights. This method, 
however, is less accurate at a smaller scale 
because it lacks elevation information and 
has natural aspect distortions from the 
capture process.

Aerial imagery gives only a two-
dimensional view and will not account 
for canopy height or vertical tree growth, 
as LIDAR does. All tree canopy coverage 
will be weighted equally in aerial imagery 
calculations, regardless of whether a tree 
gives on-ground thermal benefits. Further, 
aspect distortions measure trees on an angle 
or obscure them with buildings. A small area 
has potentially high variance from real-world 
canopy coverage, and each subsequent set of 
aerial imagery will vary from the previous. 
Aspect lean averages out across large areas 
but is more extreme at small scales.

Policy written from AI and aerial 
imagery-derived data must focus on large 
areas and offset the inherent variability at a 
small scale. It is, nonetheless, effective for 
measuring large areas, making it suitable for 
tree canopy coverage overview.

LIDAR
LIDAR is the most repeatably accurate way 
to measure 3D space at any scale and is the 
most precise way to measure tree canopies 
and gauge changes over time. It is the most 
robust data for policymakers and measure 
change over time.

LIDAR explicitly measures a tree’s 
location in a three-dimensional structure 
and is accurate enough to measure canopy 
change at individual tree levels. Councils 
can segment LIDAR data to track tree 
canopy within specific areas, down to the 
changes in individual trees, and better 
understand change distribution and land 
ownership status.

LIDAR data is flexible, with applications 
well beyond tree canopy measurement 
alone. Investing in a high-resolution LIDAR 

dataset benefits all spatial data users and 
provides ongoing benefits beyond tree 
canopy projects.

I-Tree Canopy
i-Tree Canopy is a free web-based 
measurement platform using statistical 
algorithms applied to Google Earth imagery. 
The platform’s simple and accessible web 
interface contributes significantly to 
increased awareness of protecting the urban 
forest. It has empowered environmental 
management experts to track tree canopy 
cover that otherwise may not access more 
complex methodologies.

i-Tree Canopy is effective for broad and 
general insights across large areas but lacks 
accuracy compared to aerial imagery and 
LIDAR due to its lower-resolution source data.

THE BEST DATA
Aerometrex determined that a mixture of 
LIDAR and aerial imagery provides the best 
overall dataset to quantify and track tree 
canopy coverage changes accurately.

The City of Unley in South Australia 
commissioned Aerometrex to measure 
changes in tree canopies across their 
jurisdiction. The base datasets were 
LIDAR captures in 2018 and 2021 with 
supplementary high-resolution MetroMap 
aerial imagery data segmenting the canopy 
change into existing tree growth, pruning 
existing trees, tree removal and tree planting.

The final report showed total canopy 
coverage change, land ownership 
distribution of the canopy loss, cause of 
canopy loss from tree removal or pruning, 
and how much existing or newly planted 
trees contributed to the overall canopy 
coverage change. The City of Unley has a 
high-accuracy dataset on which to base 
tree canopy policy and a proven method to 
measure canopy in future.

MEASURE YOUR TREE 
CANOPY COVERAGE
Contact the MetroMap team to learn 
more about measuring canopy coverage — 
https://metromap.com.au/lidar/. n

How to measure tree 
canopy coverage

Varying aspect distortions show vastly 
different canopy coverage within this 
property’s boundary.

Aerometrex’s project with the City of Unley 
won the 2021 APSEA-SA Environmental & 
Sustainability Award.
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Inspiring students into surveying careers

The next NSW Taskforce Maths in Surveying Day is coming up on 
27 May, at Bicentennial Park in the Sydney Olympic Park precinct. 
Now in its 15th year, the event is held three times per annum, 
usually in May, August and October. In 2022 the dates will be 27 
May, 12 August and 28 October.

NSW Taskforce Maths in Surveying Day aims to address the 
shortage of students studying going into surveying careers by, 
hopefully, inspiring more of them to study advanced mathematics 
in high school (Extension Maths in Years 11 and 12 in NSW).

If you’re a surveyor and you’re keen to inspire the next 
generation, you’re welcome to volunteer to assist at the event. 
(A current Working With Children Check will be required.)

Each surveyor will be assigned a survey activity — one in the 

morning and another in the afternoon — for which they’ll need 
only to instruct students in the use of the survey equipment and 
ensure they take their observations correctly, without damaging the 
equipment. Teachers and student teachers will be on hand to assist 
the students with the mathematics and to keep control of the group. 
Lunch and refreshments will be provided.

For more information, email Ian Iredale (ian@mapsoft.com.au) 
or Cathy Moses from the NSW Surveying Taskforce (info@
surveyingcareers.com.au).

The surveying industry is making a big push to generate 
interest in surveying careers, with a new dedicated website 
(surveyingcareers.com.au) providing plenty of information for 
students and teachers.

Images courtesy NSW Taskforce 
Maths in Surveying Day
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Geoscape Buildings

New and enhanced buildings data derived from high
quality aerial imagery  | Ready-to-use and
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• Increased fidelity, higher resolution, definition and
insights.
• Improved accuracy, alignment & currency.
• Reliable and seamless integration.
• New attributions.

See us at Locate22 
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or contact at

info@geoscape.com.au
visit : geoscape.com.au

 

Get data on every building across Australia’s 7.6 million square kilometres.
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Nytro X 2U24
Efficient. Fast. Modular. 

Deliver unfettered data access with extremely 
low 250 microsecond latency.

With up to 24 super-fast solid state drives (SSD) 
that can deliver up to 7GB/s sequential read, 
5.5GB/s sequential write throughput performance.

Aerometrex 
How Seagate bolstered Aerometrex 
data storage.

As a leading practitioner of aerial imagery and mapping, 
3D modelling, and airborne LiDAR surveys, Aerometrex 
has specific storage requirements. This growing geospatial 
tech company needed to consolidate and expand its 
storage solutions to accelerate its data processes and 
futureproof its data infrastructure.  

Working with Seagate®, the company found an ideal 
solution to increase its storage space while decreasing 
rack space and consolidating processing power, enabling 
the business to stay ahead of the game. 

The aerial view 

Seagate Expert Today
Talk to a Local

Ready to Learn More?  Visit us at: www.seagate.com
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P resentation of the national Asia-
Pacific Spatial Excellence Awards 
(APSEA) is just around the corner, 

due to take place at the Locate22 conference 
in Canberra in May. At the time of going to 
press, all of the regional winners had been 
announced with the exception of those 
for NSW and the ACT, which had had to 
be delayed until mid-April. You can find 
details of all the award winners online at 
https://www.apsea.org.au/winners-finalists/.

The most recently announced regional 
awards were those for Victoria and 
New Zealand. The Victorian winners are:
• Postgraduate Student Award —  

Xiaoji Shen
• Vocational Education Training (VET) 

Student Award — Harry Wade
• Future Leader of the Year Award — 

Jason Heritage
• Professional of the Year Award —  

Kellie Dean
• Diversity and Inclusion Award —  

Nicole Kiely
• Award for Environment and Sustainability 

— Vicmap Vegetation Project (DELWP, 
Spatial Services and FrontierSI)

• Award for Spatial Enablement —  
ACDC Validation Portal

• Award for Technical Excellence —  
NSW-Victorian Border Spatial 
Representation Project (offices of the 
Surveyor-General Victoria and NSW)

• Award for Innovation, Medium to Large 
Business — Greening Melbourne 3D 
Spatial Project
You can read about the Vicmap 

Vegetation Project in the Feb/Mar 2022 
issue of Position.

The winners for New Zealand are:
• Future Leader of the Year Award — 

Claire Buxton and Louisa Bloomer  
(joint winners)

• Award for Community Impact —  
Ngā Poutama Matawhenua | Practical 
Māori GIS Mapping Wānanga

• Award for Environment and 
Sustainability — Ruru: Conservation 
Information System

• Award for Innovation, Medium to 
Large Business — Asset Assessment 
Intervention Framework

Industry leaders and 
rising stars recognised
Winners of the Victorian and New Zealand regional ASPEAs have 
been announced, along with two new SSSI fellows.

Malcolm McCoy has been conferred as an 
Honorary Fellow of the SSSI.

Mary Rabling has been conferred as a Fellow 
of the SSSI.

• Award for Innovation, Small Business — 
Tasman District River Surveys

• Award for Spatial Enablement —  
Asset Resilience Management Tool 
(Stantec, Tauranga City Council)

• Award for Technical Excellence — 
SwitchMyFleet (Critchlow Geospatial)

• Postgraduate Student Award —  
Omid Khazaeian

• Professional of the Year Award —  
Stuart Caie
Hosted by SSSI and SIBA | GITA and 

supported by the four pillars of the industry 
— academia, government, research and the 
private sector — the Asia-Pacific Spatial 
Excellence Awards celebrate exceptional 
efforts and rising stars.

Fellowship
At the recent APSEA-Vic announcement 
ceremony, two other special announcements 
were made — the conferring of fellowships 
upon two worthy individuals.

Malcolm McCoy was conferred as 
an Honorary Fellow of the SSSI. McCoy 
has had a 40-year career in surveying 
and spatial, including more than 25 
years in senior management roles. 

His areas of expertise are land and 
engineering surveying along with strategic 
planning, project management and 
financial management.

McCoy is a past President of ISA and was 
instrumental in the merger of ISA and SSI for 
the creation of SSSI during his presidency. He 
was also an Assistant Congress Director for 
the FIG Congress Melbourne 1994 and the 
FIG Congress Sydney 2010.

Mary Rabling was conferred as a 
Fellow of the SSSI. Rabling has more than 
35 years’ experience in surveying and 
spatial and is recognised as a leader in the 
profession and an inspiration to young 
graduates, particularly women. She was 
one of the first women to achieve cadastral 
endorsement in Victoria.

Rabling is a foundation member of 
SSSI and was an active participant in the 
organisation’s Victoria Region Committee 
from 2005 to 2011, serving as Chair in 
2007. She has been on the Land Surveying 
Commission Victoria from its inception 
and has been the SSSI representative 
on the Survey Task Force. Rabling’s 
contribution to SSSI and the wider 
profession has been enormous. n
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Q&A with  
James Brown

J ames Brown is CEO of the Space Industry Association of 
Australia (SIAA), the peak body representing local companies 
involved in all aspects of the space sector. He came to the role 

with a background first as an Army officer, then as a researcher in 
several public policy think tanks such as the Lowy Institute and the 
US Studies Centre, working mostly on foreign and defence policy. 
“It was when I was at Lowy, in about 2014, that I started picking up 
on all the ‘NewSpace’ stuff and thinking about what that meant for 
Australia,” he said.

Brown has served in his role as SIAA CEO for about a year, so 
we caught up with him to learn more about the organisation and its 
role and where he sees the Australian space sector going.

What’s the government’s attitude to the local space sector?
The challenges are really interesting here and I can already see 
some successes we’ve had. When I first came into the job and I 
was talking to people in the federal government, they were saying 
“Yep, this is all going to be private sector led, private investment, 
government will kind of just sit back and watch it happen”. That 
hasn’t happened with any space market in the world, so Australia’s 
not going to be different. It took a while, but we finally got a 
different message, saying, “Okay, we get it”. Government has to play 
a big role here, even if it’s just as lead customer.

Is there an overall plan?
We’re trying to rally everyone around the one kind of plan. I think 
there’s consensus on the main points, but we haven’t yet got to 
that point where everyone is like, “This is THE PLAN for space 
investment for the next ten years”. At the moment, the sector’s in 
a state of flux.

Defence is such a big part of where the space industry in Australia 
goes as well. They’re going to spend $13 billion in the coming years. 

There’s consensus across the industry at the moment that we 
need a national space strategy. Australia is not going to be able to 
invest in everything, and we’re going to have to pick some areas of 
strength. We’re going to have to make sure that we can leverage the 
amount of defence funding that’s going into the sector to develop 
civilian industry and refine the technology that’s coming out of our 
universities. We need to make sure that where government is giving 
assistance, it is doing so in the right areas. And what we’re seeing 
at the moment is there is a lot of well-intentioned support but it’s 
fairly ad hoc — it’s not well coordinated.

We’re coming to space late, but with enthusiasm. We’ve got 
to make sure that there’s agreement, there’s a strategy between 
government, industry and universities around where we think 
Australia’s strengths lie and where the sweet spot is for investment.

Australia is coming late to the space sector in many ways, but the pace is picking 
up says the CEO of the Space Industry Association of Australia.

q&a
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What’s top of the list?
I think one of the really interesting discussions in the last 12 
months has been the discussion around sovereign launch capability. 
When I first came into this job, Defence, the Australian Space 
Agency and others really didn’t have a firm view that Australia 
required a sovereign launch capability. That’s now changed for a 
variety of reasons, one of which is that we’ve had experiences where 
Defence satellites have been bumped from overseas launches; we 
haven’t been able to get slots on overseas launches. I think there’s 
a realisation that if Australia is going to invest such an enormous 
amount in building a space industry, being dependent on another 
country for access to space seems to be an unacceptable choke point.

So we need the ability to launch satellites from Australia, 
replenish our satellites if need be. We need the ability to 
manufacture satellites here to differing levels. I don’t think we’re 
going to be manufacturing satellites here for GEO in Australia 
in the next five years, but it’s very achievable that we could have 
a production line manufacture small-scale satellites up to 500 kg 
and launch them from Australia. And that would give us the 
ability to do a lot.

I think the other area we need to have sovereign capability in, 
and in which there’s unanimous agreement, is space situational 
awareness. That’s becoming so much more important for Australia.

The technology’s there, there are options on the table, but the 
government hasn’t committed itself yet to buy from the providers. 

Internationally, is Australia seen to be carrying its weight?
I think Australia has always been seen as being influential in space. 
The first chair of the Committee on the Peaceful Uses of Outer 
Space was Australian, we’ve been involved in space law, we’re very 
active in space science, and our researchers are consistently in the 
top ten in terms of academic citations. So we’re influential, but in 
terms of our industry, people appreciate that the real capacity is just 
starting to come online now. We’re seeing a huge amount of interest 
in Australian space from international partners, more than we can 
keep up with at the moment.

What value do they see in us?
For a few things. If you want to run a global constellation, you’re 
thinking about where you want to put your ground station. 
Australia is desirable for many reasons. And partly it’s driven by 
the scale of defence spending — people are seeing that and seeing 
opportunities. But it’s also because we’ve been a reliable partner 
to the US and Europe, Japan too. It’s very hard for most countries 
other than the US to do space on their own; they want a partner to 
collaborate with. 

Where would you like to see the sector 10 years from now?
I’d like to see us with a pipeline of graduates coming out of 
university and TAFE with companies and jobs they can go to. I 
think that’s the most important thing. And making sure we’ve got 
that right is a bit of a challenge — there’s going to be a real war for 
space talent.

I’d like to see Australia having a funded civilian space strategy, 
and a right architecture within government to make decisions on 
space. I’d like to see us manufacturing and regularly launching 
satellites from Australia. And also the other part of this, too, is that 
our ability to deliver space services is enormous; it’s not all about 
the hardware.

I’d want to see more of the public understanding what 
Australia is doing in space. I think that’s one of the big things 
that needs to happen in the next five years. It’s only two years 
ago that you’d talk about an Australian space industry and 
people would giggle. Now that people understand it’s real, the 
next step is to understand what Australia is actually good at in 
space — to build champions across government and across other 
industries who understand both the opportunities but also the 
risks. I think there are a lot of parts of our economy, a lot of big 
companies that don’t understand how dependent they are on 
space-based assets.

What’s on SIAA’s agenda for 2022?
Part of what we’re doing this year is developing our ability to 
understand Australian space industry. We’re working on a new 
Australian space industry capability database that will go live 
later this year. We’re doing that with a range of government and 
industry partners, and that will be a really important resource — 
not only for companies in Australia that work with each other, 
but also for investors and international partners to connect with 
Australian space.

We’ll be doing a lot more international work this year. Last year 
we did some work with the British on the UK-Australia Space 
Bridge. This year we’ll be heavily focused on the US.

Of course, it’s an election year. We’ve got to make sure the major 
parties have a space policy and we’re working with both of them on 
that. We want to see that space is properly funded and understood 
by whoever forms government.

There’s so much more coming down the pipeline that we need 
to provide an industry perspective for, eg. the Space Agency’s 
roadmaps, the negotiations on the US-Australian Technology 
Safeguards Agreement. So what we’re doing is building the 
architecture for what the Australian space industry looks like for 
the next ten years. It’s exciting but it’s also very busy! n

There’s consensus across the industry 

at the moment that we need a 

national space strategy.

©
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W ith an electricity grid capable 
of circling the equator 23 times 
and enough gas infrastructure 

to power six million household batteries, 
Australia’s energy network is one of the 
largest power grids on the planet. The 
network connects 16 million homes and 
businesses through a complex combination 
of poles, wires, pipes, sub stations and 
transmission towers — all of which require 
24/7/365 monitoring.

It’s estimated that the country’s above 
ground power network incorporates more 
than five million utility poles, valued at 
$10 billion, with roughly 75,000 new pole 
installations every year. While the poles 
have a life expectancy between 30 to 40 
years and are built to withstand the harshest 
of elements — including floods, torrential 
rain, and winds — they remain vulnerable 
to premature failures, brought on by 
extreme weather events, termite attacks and 
fungal decay.

It’s a tough job keeping the nation’s energy 
assets standing. Highly skilled inspectors are 
tasked with the responsibility of checking 
poles for deterioration and safety, using 
visual monitoring, drilling, and sounding 
techniques to make their assessments.

Energy Queensland (EQ) recently sought 
to drastically overhaul its asset management 
workflows by improving maintenance 
requests and response times, data visibility 
and information sharing with field workers 
and operations teams.

To achieve this, the company embarked 
on what Jack Dangermond himself labelled, 

“the world’s largest and most complex 
GIS project”. It was one that would see 
the potential of critical data often locked 
away in legacy systems unleashed, and two 
separate energy providers not only unified 
but digitally transformed. The project wasn’t 
just ambitious — it was downright gutsy.

The state of power 
in Queensland
A state-owned company, EQ services 2.3 
million customers across a 1.7-million-
square-kilometre region. The organisation 
manages 1.7 million power poles, 33 
standalone power stations, 178,000 
kilometres of overhead powerlines, 29,000 
kilometres of underground power cables and 
690,000 small-scale solar energy systems.

As the parent company of Ergon and 
Energex, EQ operated from two separate 
GIS platforms with unique workflows, 
data processes, connectivity, network 
design and visualisation tools. Operating 
across disparate systems made it difficult 
for the two providers to effectively 
communicate, leading to issues with 
manual data transfers, software support, 
planning and information loss.

By bringing the operations together on 
a single, integrated, GIS platform, Energex 
and Ergon’s decision-makers are now 
better equipped to proactively mitigate and 
rapidly respond to network issues.

“The effectiveness of our operation relies 
heavily on the quality and availability of 
critical network information,” said Energy 
Queensland’s GIS Delivery Executive 

Shannon Connolly. “A unified GIS has 
fundamentally transformed our business — 
ensuring objectives, insights and efforts are 
aligned across the enterprise.”

In the case of a power pole failure 
this translates to faster redirection of 
maintenance teams to quickly restore 
electricity to affected areas.

A new way of working
In August 2019, EQ began its impressive 
system overhaul, using Esri Australia’s 
ArcGIS Utility Network Model (UNM) to 
stitch together Energex and Ergon data.

Built on a vastly different data 
framework to previous geospatial solutions, 
the model is considered the gold standard 
for the inevitable transition to renewable 
technologies. The solution provides greater 
functionality over massive datasets at every 
scale of resolution.

The company also sought an upgradeable 
solution that reduced total investment costs 
over time and didn’t require customisation.

“To reduce technical debt, highly 
configurable solutions were our focus over 
custom development,” said Connolly.

“As a government-owned corporation, 
the investment to replace GIS systems was 
to consider the entire product lifecycle, 
initial deployment, ongoing maintenance, 
and version upgrades to maintain ongoing 
product stability.”

Rolling out a world-class GIS project 
while maintaining business as usual for 
customers and stakeholders was no simple 
feat for the EQ team. The move included 

A 3D view of the 
network within ArcGIS 

Pro. Energy Queensland 
has the capability to 

see network data with 
elevation attached, with 

imagery applied over 
ground elevations. The 
information gives the 
Network Data Officer 

or Designer a reflection 
of the physical location 

of an asset, what the 
ground and elevation is, 

and how the network 
runs around the 

components.

Inside Energy Queensland’s gutsy 
move to futureproof its network
The company embarked on what Jack Dangermond himself labelled, 
“the world’s largest and most complex GIS project”.
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the migration of 24.3 million GIS features, 
10.4 million containments, 4.8 million 
attachments and 278,000 sub networks.

Connolly said the upgrade happened in 
steps, with EQ developing a gated business 
case including pilot stages before green 
lighting a company-wide rollout.

“The transformation from two 
embedded systems and operational 
processes to a single harmonised system 
and process has a whole of business, people 
impact. Changing the systems we use, the 
processes we follow required changes to 
role accountabilities and responsibilities,” 
he said.

“Using lessons learnt from prior GIS 
projects inside the company, we focused 
on developing key operational principles 
that focused on addressing previous 
failure points.

“As a result, Energex and Ergon teams 
across Queensland now have access to 
centralised network data with greater 
fidelity that is easily shareable across the 
business — offering a highly transparent 
view of the state’s electricity assets,” 
he added.

“The program provides complete whole 
of business network data transparency on 
stable upgradeable platforms for the next 
ten years.”

Whether it’s a team in Brisbane planning 
for 2030 or a fieldworker in Cairns, 
everyone now has the same secure view of 
the network data.

Why businesses are 
lagging with legacy
Many Australian companies persevere with 
legacy systems that ceased to meet their 
business needs long ago. Such heel dragging 
is often a by-product of out-of-date 
perceptions regarding the high cost and risk 
of legacy system upgrades.

“It was true some time ago that legacy 
system upgrades came with a great deal of 
risk to business continuity and a decent 
amount of sticker shock,” said Doug van 
Gelder, National Utilities Manager at 
Esri Australia.

“Today it’s a very different story. 
Agile delivery of large-scale system 

upgrades keeps costs contained and 
businesses moving forward.

“Predominantly, we find legacy systems 
disconnected from other critical business 
systems — making it costly to share or even 
extract vital information. The inefficiency 
these systems breed impacts every part of 
a utility’s operation, invariably spreading 
the cost so that the true financial burden 
is masked.”

Before Energy Queensland’s upgrade, 
Connolly said teams worked with GIS 
systems and components ranging from four 
to 23 years old.

“The previous systems used by Energex 
and Ergon were aged, in-house solutions 
that did not support upgrades or alignment 
to unified datasets, processes or workflows,” 
Connolly said.

“They could not be integrated without 
significant customisation and cost and 
did not support the level of automation 
required for efficiency improvements 
targetted through a modern digitally-
enabled workforce.”

“Through the use of Esri’s Utility 
Network Model we’ve been able to 
harmonise workflows across the enterprise, 
effectively putting real-time data at the 
fingertips of those charged with keeping our 
network at 100%.”

According to van Gelder, every 
GIS Manager across Australia’s utility 
network is acutely aware of the risk that 
underperforming platforms pose to 
their companies’ operations. Security 
breaches, system crashes and data loss 
all directly impact customer and worker 
safety, productivity, service continuity, 
maintenance costs and compliance.

“What they may not be aware of is how 
far utility network models have come in 
recent years, and more importantly, how 
there is now an option for every utility 
no matter the size or challenge,” Mr van 
Gelder said.

If you’d like to know more about getting 
started with the ArcGIS Utility Network, 
register your interest at https://esriaustralia.
com.au/gis-in-electricity-utilities. n

Information supplied by Esri Australia 
and Energy Queensland. 

Energy Queensland’s view of a multi-layered 
substation, showing connections above and 
below the ground. The quality and accuracy 

of the data available to EQ offers an 
opportunity to reduce the costs associated 

with truck rolls (site visits) and markups.
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I t’s not an exaggeration to say that 
Locate22 is one of the most eagerly 
awaited and highly anticipated events 

in recent years. The COVID disruptions of 
the past 24-plus months have meant that 
most face-to-face meetings and conferences 
had to be cancelled, so this will be the first 
time in around three years that industry 
members will have been able to meet their 
colleagues from across the region and 
catch up on all the latest developments 
and announcements.

The Master of Ceremonies will be 
Associate Professor Catherine Ball. 
Dr Ball is a scientific futurist, speaker, 
advisor, author, business founder and 
company director working across global 
projects where emerging technologies 
meet humanitarian, education and 
environmental needs.

The conference program features a host 
of expert speakers from around Australia 
and across the globe. Headlining the list are:
• Professor Lisa Harvey-Smith, 

astrophysicist, the Australian 
Government’s Women in STEM 
Ambassador and a Professor of Practice 
in Science Communication at UNSW

• Adrian Turner, Chief Executive Officer 
of the Minderoo Foundation Fire & 
Flood Resilience Initiative

• Melissa Harris, Chief Executive of Land 
Use Victoria, and Chair of the Australia 
And New Zealand Land Information 
Council (ANZLIC)

• Dr James Johnson, Chief Executive 
Officer of Geoscience Australia

• Thalia Baldwin, Director of the UK 
Geospatial Commission

• Dr David Gruen, Australian Statistician 
and CEO of the Australian Bureau 
of Statistics

• Rebecca De Cicco, Principal, Digital 
Operations at Aurecon, Director Digital 
Node and Global Chair of Women 
in BIM

• Dr Stefan Hrabar, CEO and co-founder 
of Emesent

• Dr Monica Wachowicz, Associate Dean 
of Geospatial at RMIT University and 
Cisco Innovation Chair in Big Data

• Tom Hamilton, Director of the 
Australian Geospatial-Intelligence 
Organisation

• Dr Fiona McKenzie, Director of 
Orange Compass

• Jack Dangermond, Founder and 
President of Esri
Dangermond was the final plenary 

speaker to be announced. Securing 
him to present the closing session on 
Thursday afternoon, 26 May, is a major 
coup for the organisers. He is recognised 
the world over as a pioneer of the spatial 
technologies industry. For more than 50 
years, he has been a constant and dominant 
driving force within the global spatial 
community, focused on the advancement of 
GIS technology.

There are too many fabulous speakers to 
cover all of them and their keynote topics 

in this short article, so we’ll just pick two. 
Firstly, Dr David Gruen, who was appointed 
Australian Statistician in December 2019, 
and, as Agency Head of the Australian 
Bureau of Statistics, is accountable for the 
functions and operations of the Bureau.

Dr Gruen became exposed to the 
geospatial world when working as a 
Deputy in the Department of the Prime 
Minister and Cabinet, when a joint 
agency taskforce was set up in 2018 to 
respond to the widespread droughts that 
Australia was experiencing at the time. 
With help from Data61 and others, a 
national drought map was developed. “I 
remember thinking that that was a very 
powerful visual tool to help people get 
a sense of what was available to support 
communities in drought, and basically a 
visual way of presenting information that 
would have been a lot less compelling had 
it been presented in a table or a series of 
documents,” Dr Gruen said.

“I’ve now been at the Australian Bureau 
of Statistics for two years, and in that time 
there’s been quite a lift in our interest and 
involvement in geospatial information. It 
would be fair to say that my interest in all 
things geospatial has been growing.

“The ABS is getting increasingly 
interested in geospatial data,” he added. 
“Certainly, the geospatial aspect of the 
Census is always important to the extent 
that we can provide information at small 
area [scales]. The same is true of our 
environmental team, where the geospatial 
element of the environment is critical.”

Referring to the rise of the kind big 
data that includes geospatial information, 
Dr Gruen said that “Not only does that 

Industry experts will gather in Canberra in May for Australia’s premiere surveying and spatial event.

Don’t miss Locate22
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Anditi
At Anditi, our technology 
revolutionises the way we think 
about spatial data. From roads and 
infrastructure to environment and 
carbon sequestration, we use machine 
learning and AI to analyse all forms 
of LiDAR and imagery to create value 
from previously inaccessible data.

Anditi is proud to be a Gold 
Sponsor of Locate22. Come and visit us 
at Stands 32-33 to learn more about:
Classification: Our proprietary 
LiDAR analytics engine and automated 
algorithms search for and classify 
a wide range of features such as 
powerlines, ground, vegetation/trees, 
houses, fences, road assets and more.
Natural Environment: Understand 
how conservation efforts impact 
forests or floodplains with vegetation 
mapping, flood modelling and carbon 
sequestration solutions.
Built Environment: Gain insight into 
properties, building and powerline 
compliance, precisely and visually.
Road Safety: Our iRAP-accredited 
RoadViewer web portal provides a 
powerful and intuitive way of analysing 
road corridors in unsurpassed detail, 
with products including iRAP Star 
Rating, bridge clearances, swept path 
analysis and asset management.
Intelligent 3D Data Visualisation: 
Our powerful 3D data web portal 
enables easy access to high-quality 
spatial data anytime, anywhere, with no 
downloads or licences required.

If you’re ready to bridge the gap 
between data and actionable insight, 
Anditi is a perfect partner for all your 
geospatial needs.

VENDOR FOCUS

FrontierSI
FrontierSI, a not-for-profit company, 
delivers major benefits for government, 
academia, industry and the 
community using our deep expertise 
in space and spatial technologies, 
including positioning, geodesy, 
Earth observation, analytics, data 
infrastructures and standards. 

We have a well-established 
collaboration framework built on 
trust and a track record of successful 
and impactful project delivery. Our 
partnership model enables us to 
draw on broad capabilities spanning 
Australia and New Zealand so we can 
build the ideal partnerships to solve 
your most complex spatial challenges.

Our history and experience set us 
apart from any other organisation in 
Australia and New Zealand — we have 
played a key role in the conception 
of initiatives including the National 
Positioning Infrastructure and the 
National Data Elevation Framework, 
whilst building Australia’s spatial 
capacity through our role in the 
2026 Agenda. 

At Locate22 we will showcase 
partner based collaborative research 
and innovation projects such as Ginan 
Analysis Centre Software Toolkit, 
market studies on Digital Earth 
Australia and automation of Victoria’s 
Vegetation Mapping Through Machine 
Learning initiative. 

Come and see us at Booth 31 located 
next to Locate22 host, Geoscience 
Australia, or email FrontierSI’s Head of 
Partner Engagement, Paula Fievez, at 
pfievez@frontiersi.com.au to learn more.

1spatial
1Spatial is a global leader in providing 
Location Master Data Management 
software, solutions and business 
applications. As the premier platinum 
partner for Safe Software and reseller of 
FME products, we will be available at 
Locate 22 with our accredited team to 
explain how we can ensure appropriate 
data governance, quality and integrity 
for all your digital data.

1Spatial’s solutions are used around 
the world to manage large, complex 
and dynamic business data assets in 
natural resources & mining, national 
mapping and land management 
agencies, utility companies, 
transportation organisations, local, 
state and federal governments and 
defence departments.

We will be showcasing our latest 
web service solution, the Geospatial 
Data Validation Hub (GDV Hub). A 
SaaS solution to enable validation and 
automatic correction of Geospatial 
Data to set standards. 1Spatial’s 
Sales manager, Andrew Bashfield 
will also present, ‘Implementing of 
a National Utilities Digital Twin,’ 
an insight into the UK’s innovative 
National Underground Asset Register 
Project being, on Wednesday 25 May 
at 3:45pm.

So please, stop by, ask a question, 
take a moment to listen to our 
presentation, or simply pick up a 
free swag of goodies or enter the 
draw to win a Google Home Mini. 
1Spatial Australia can be found at 
booth number two; we can’t wait to 
welcome you.

generate powerful insights, but it also 
generates issues regarding privacy and 
making sure that you treat the data in 
a way that does not reveal information 
about individuals or, for that matter, 
individual companies.”

Dr Gruen will be speaking on 
Wednesday, 25 May, on the topic of 
building geospatial data capabilities across 
the Australian Public Service.

Another speaker will be Dr Fiona 

McKenzie, who will give a keynote 
presentation in the session ‘Technology 
and Transformation,’ speaking about ‘From 
disruption to transformation: shaping 
the future in a rapidly changing world’. A 
name sometimes given to these disruptions 
is ‘megatrends’.

“Megatrends ignore boundaries — they 
ignore spatial boundaries [and] boundaries 
of expertise of industries,” Dr McKenzie 
said. “These trends sit within what I 

would call complex adaptive systems — 
systems where no single person can see 
or understand the whole. And so we need 
to collaborate, we need to find common 
ground and talk to other industries to really 
understand what’s going on.”

“Some of the big headline trends — 
like geopolitics, demographics, resource 
scarcity, climate change — in some ways 
they’re all reaching a crescendo. None of 
them are getting less important.”

www.spatialsource.com.au 23



In relation to geospatial, Dr McKenzie 
said that “I think when it comes to the 
geospatial industry and all the data and 
the shifts that we’re seeing, we’re essentially 
running a global experiment at the 
moment. When you think about, say, how 
recently online mapping came to life — 
Google Maps only launched in 2005. If you 
think about what it does to a society when 
something like Google Maps or Google data 
can provide real-time mobility data that 
tells us the effects of a COVID lockdown – 

what does that do? Or using in-built GPS in 
our cars and now the evidence showing it 
is shrinking a part of our brain responsible 
for navigation?”

Dr McKenzie’s presentation will take 
place on Wednesday, 25 May.

As well as speaker sessions, the four-day 
event will encompass a wide range of other 
hands-on activities and interactive and 
networking opportunities:
• Exhibition with vendor displays and 

demonstrations

• Workshops and tech talks
• The Locate Hub
• Social networking and Georabble
• Young professional, student and early 

career researcher workshop
• The Locate Symposium
• Tours, both guided and self-guided
• Asia-Pacific Spatial Excellence Awards

For full details about the speakers, 
workshops and other activities, along 
with registration details, visit https://
locateconference.com. n

Defence Industry 
Security Office
The Defence Industry Security 
Program (DISP), managed by the 
Defence Industry Security Office 
(DISO), supports Australian businesses 
to understand and meet their security 
obligations when engaging in Defence 
projects, contracts and tenders. The 
DISP was relaunched in April 2019 
and recently celebrated surpassing 
1,000 members.

DISP membership is open to 
any Australian business (with an 
ABN or CAN) looking to become 
part of the Defence industry supply 
chain and comprises of four levels 
of membership that industry can 
apply for. DISP membership offers 
a range of support services that can 
be accessed by industry members, 
including information on better 
security practices.

The DISP provides continued 
support to members through a variety 
of channels including access to Defence 
and security experts and ongoing 
assurance that your business is meeting 
the necessary security obligations. The 
DISP website provides a number of 
resources that are valuable to industry 
members and has a ‘How to Apply’ 
page which intends to make the process 
cohesive and practical. DISO will have 
representatives of the DISP at Locate 
22 to assist with any queries about the 
program. Information will be presented 
by an expert speaker, and we will have 
a stand at the exhibition where you can 
find out more.

Geoscape

Geoscape is the digital Australia — a 
comprehensive representation of our 
built environment. Our data contains 
up-to-date addresses, land parcel 
information, buildings and transport 
networks across Australia’s 7.6 million 
square kilometres.

Actively participating in Locate22 
as Platinum sponsors and true to this 
year’s theme ‘Location in Action,’ 
Geoscape’s spatial experts will speak 
at sessions and workshops on hot 
topics such as the impacts of machine 
vision and deep learning technology 
on the digital model of Australia, 
and how spatially enabled data is 
currently transforming crisis and 
emergency response.

The sessions will also cover the 
company’s contribution to digital twins 
with an exciting display of in-depth 
mapping of more than 10 million 
Australian buildings and highlighting 
real-world emergency response 
scenarios using the latest developments 
in location data.

We have also invited key ecosystem 
partners to join us at our booth 
to display their own leading-edge 
technology platforms and solutions 
using Geoscape’s high-quality data. 
Visit Geoscape at stand 40-41 or 
email at info@geoscape.com.au for 
more information.

Map Gear

Map Gear is an Australian-owned 
online store specialising in LiDAR and 
inertial navigation technologies, RTK 
GNSS survey and mapping hardware. 
We are the exclusive distributor of 
Emlid Reach RTK GNSS receivers in 
Australia, the flexibility, quality and 
affordability of which has made survey 
grade positioning accessible for a broad 
range of industries. 

Prior to the conference, on 
Monday 23 May, Map Gear will have 
local surveyor Noel Burton from 
Detail Survey on hand to host the 
RTK & Drone Field Workshop. This 
free workshop will give hands-on 
experience with a range of equipment, 
software and survey workflows 
including drones, RTK, PPK, NTRIP 
and data post-processing.

The full-day event will include 
complimentary drinks and a BBQ 
lunch. Transport will be provided, 
departing the Canberra Convention 
Centre at 9:00am and 12:15pm and 
returning at 1:15pm and 4:30pm. The 
morning session will cover working 
with RTK in the field and office, 
while the afternoon session will 
dover drones, RTK and corrections 
propagation. Bookings are essential as 
spaces are limited.

Visit the Map Gear Locate22 
workshop page for full workshop 
details and registration, and come and 
meet the Map Gear team at the Locate 
Expo, stand 1, inside the entrance on 
your left.

VENDOR FOCUS
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Onneer is a new company in the 
Australian GIS market, but the 
people behind it bring experience 

and knowledge spanning 40 years. 
Managing director, Ben Berghauser, and his 
colleagues have long focused on enabling 
large-scale enterprise GIS using Esri’s 
ArcGIS software, including the design and 
implementation of complex systems.

We spoke with Berghauser to get his 
views on opportunities and challenges in 
the Australian GIS sector.

Why drove you to start a new 
GIS company?
There were three key reasons. Firstly, 
because we knew a lot of our peers were 
either working independently or looking for 
more when it came to using their ArcGIS 
knowledge, and from that we saw them 
needing more options to continue to grow 
their career within a collective of like-
minded others. Secondly, we saw a need 
for a more holistic approach supporting 
the large-scale commercial-off-the-shelf 
GIS customers. Their needs were more 
complex than software alone and we could 
see how our experience could help. Thirdly, 
we wanted to share our experiences in a 

Making a 
success of GIS

Industry doesn’t highlight 

the benefits a career as 

a GIS capability specialist 

provides.

JONATHAN NALLY

It takes more than software to make the most of a 
GIS solution, says Onneer’s Ben Berghauser.

Ben Berghauser, Managing Director, Onneer

doesn’t highlight the benefits a career as 
a GIS capability specialist provides. This 
could be done better.

What other challenges are there?
I think the biggest challenge is in bolt-
on solutions from other markets which 
diminish the value of GIS. Integrating 
sub-par mapping capabilities circa 2007 
still seems to be happening, and it creates 
an interoperability nightmare when those 
customers look to the industry and wish 
they could do the things other organisations 
are doing with their GIS. The industry has 
moved on from this type of closed system; 
everything is interoperable and open (albeit 
within several distinct spheres).

What inspires you to be in the 
GIS industry?
I’m inspired by the enthusiasm I see when 
someone realises the benefits of applying 
GIS to their problems. You can see it when 
they just ‘get it’. The part that drives me is 
getting the capability to a place where I can 
see increasing numbers of users evolving and 
engaging with it. Nothing makes me happier 
than discovering a user who has solved a 
business problem with the GIS, organically 
and without having their hand held.

What will you be speaking about at 
Locate22?
I’ll be talking about the importance of 
language. Specifically, when we manage 
a GIS and don’t apply professionalism 
in our own language. This has been an 
ongoing capability focus for us, and we’ve 
seen it in multiple clients — the moment 
precision starts to drop in how we describe 
the system, critical understanding begins 
to fall away because it’s an invitation to 
your stakeholders to flatten the meaning of 
complex issues. n

workplace we enjoyed being in and with 
people who enjoy doing what they do.

Do new clients understand GIS and 
what it can do?
Our clients usually have a broad 
understanding of GIS. They commonly 
have great technical understanding and 
domain knowledge but are unsure about 
how to improve the capability outcomes, fix 
parts that are not working well or expand to 
provide new outcomes. We ordinarily deal 
with managers who have an exceptional 
vision and understanding of what they want 
to achieve, but need a bit of assistance and 
further experience to bring it together.

I think clients generally need help in 
treating and managing GIS as a discrete 
capability and knowing what goes into 
making it successful. They also need help 
linking the strategic intent with a direct 
connection to daily operations. Managing a 
GIS is a complex ICT enterprise as it grows 
in size and competes with all the other 
priorities of organisational requirements.

Do we have a GIS skills shortage?
On balance I’d say no… at least not relative 
to what’s happening in the greater labour 
market. Where I believe the industry does 
have a deficiency is in the way the skills are 
applied. We see a big shortage of that ability 
to address capability as a whole, not as just 
a bunch of disparate technical solutions. 
Within the GIS skills in the industry, we can’t 
see obvious pathways for capability managers 
— the existing efforts seem to focus on the 
scientific and in the use of the GIS.

Industry could solve this by being better 
at describing the GIS as a capability more 
than the individual worth of its parts. 
Career paths are not clear and those that 
do exist focus on the users who operate the 
GIS, not those who maintain it. Industry 
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Wow! There will be a 
lot happening at the 
Locate22 conference 

this year, hosted at the National 
Convention Centre in Canberra 
from 24 to 26 May. The three-
day extravaganza will start 
with workshops, symposia and 
the Locate Showcase, all in the 
Exhibition Hall on Tuesday, 
followed by the two-day 
Conference on Wednesday 
and Thursday, featuring a 
rich tapestry of plenary and 
technical sessions. There’ll also 
be the return of the Locate Hub. 
See the full program at https://
locateconference.com/the-
conference/2022-program-2/.

Let’s start with the first-
day activities on Tuesday 
in the Exhibition Hall. The 

Locate team is trying hard 
to create an environment 
where industry, academia, 
government and students 
can interact in a less-formal 
environment and exchange 
ideas, explain problems, look 
for synergies and work towards 
solutions. Opportunities 
for collaborations, contacts, 
networking, job offers and grant 
applications are all encouraged 
in the five main activities 
on offer.

There will be a Young 
Professional, Student and 
Early Career Researcher 
professional development 
workshop in the morning. 
This is a dedicated workshop 
focussing on career paths and 
professional development 

targeted at younger and newer 
members of the spatial industry. 
Industry leader panels will 
discuss careers and skills, 
communication and soft skills 
and some key issues facing 
the spatial industry. Attendees 
will make new connections, 
learn how to make the most of 
their time at Locate22 and gain 
valuable insights to take back to 
the office or classroom.

The Locate22 Showcase 
for the 40-plus exhibitors will 
commence later in the morning 
and run all afternoon. Delegates 
are encouraged to visit their 
stands and speak with vendors 
about their various products 
and software. This will be 
a great place to start a new 
business relationship.

Kickstart your career 
at Locate22
Opportunities abound for students, young professionals and early career 
researchers at the upcoming Locate conference.

We hope to break down barriers and 

encourage a dynamism and an open dialogue 

that will prompt new ideas.

Student project? What would 
they know? Too green and 

inexperienced for our work.

Those students 
are so smart. We 
could sure use 

their brains in our 
organisation.

I've never seen the source 
code on this new device. Why 
would they want to employ 

me. I'm not qualified.

What does 
industry think 
about students 
and vice versa?

Ummm…  
I hope they are not 
going to offer me a 
job as a salesperson.

26 position April/May 2022
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Those academics  
are in fairyland.  

No idea about the 
real world.

Crikey, I don't  
want to make a fool of 
myself in front of that 
Professor. They know 

everything.

Geez, I just can't keep up 
with all these new products. 
I'd love to pop the bonnet 

on that new widget.

What does 
industry think 
about academia 
and vice versa?

Bunch of salespeople. 
They don't really know 
their product or what 

it could do.

I really want to expose my 
student to the big bad world, 

but I hope they don't say 
I'm a bad supervisor.

I hope my 
Professor won't 
fail me if I say 

something stupid.

I'm a bit nervous 
about releasing my student. 
Everyone else will realise 
how great they are and 

then I'll lose them.

What do 
students think 
about academia 
and vice versa?

Right, now's my chance 
to get out of university. 

I'm sick of all that 
academic palava.

The Locate Hub will run 
concurrently, providing 
workshops, roundtables, panels, 
‘ideation spaces and Q&A 
sessions on a broad range of 
contemporary topics impacting 
the spatial industry: the Space 
and Spatial 2030 Roadmap; 
how diversity and inclusion is 
being addressed in the spatial 
sector; the future of professional 
development; skills shortages 
and capacity building now and 
over the horizon. The Locate 
Hub will run for the full three 
days in the Exhibition Hall.

Industry sponsors will give 
quickfire Tech Talks on their 
latest products and technology 
in two curated sessions. These 
might provide the taster 
needed for further in-depth 
discussions with exhibitors at 
their booths.

The Locate Symposium 
will share projects, case 
studies, research problems 
and ideas with short, five-
minute presentations and 
plenty of time for interaction. 

This session will capture the 
essence of the what the Locate 
Team is trying to create. We 
hope to break down barriers 
and encourage a dynamism 
and an open dialogue that will 
prompt new ideas. We warmly 
welcome undergraduate and 
postgraduate students to attend 
this Tuesday event for free 
(see below).

These five activities will 
culminate in a Welcome 
Reception and a final 
opportunity to cement those 
deals, confirm collaborations 
and polish those exciting new 
ideas developed during the 
course of the day’s activities.

A great demonstration of the 
Locate team’s commitment to 
encouraging more interaction 
across the spatial industry is the 
grants scheme, devised to assist 
students and/or future leaders 
to attend the full three-day 
program. The grants, generously 
provided by government 
and industry, will help cover 
registration, accommodation 

and/or travel for aspirants.
At the time of publication, 

the grant scheme was finalised 
with the result that several 
young spatial applicants will 
be supported at Locate22. 
However, if you missed out on 
applying for (or receiving) a 
grant, and you are a student or 
early career researcher, there 
are a limited number of free 
registrations that will be made 
available for the Tuesday only. 
You will have the opportunity 
to attend all the activities 
discussed above. If you’re 
interested in this opportunity, 
please submit your request to 
info@locateconference.com.

Whew! All this activity 
and that’s only Tuesday! The 
conference proper starts the 
next day.

Locate22 is the premier 
national annual surveying and 
spatial information conference. 
There will be ten plenary 
speakers, panel sessions and 
numerous technical sessions 
covering: spatial data systems, 

AI, digital twins, surveying, 
positioning, emergency 
response, national spatial data 
standards, defence, security and 
emerging applications in space/
spatial.

The Gala Dinner on the 
Wednesday night will see the 
presentation of the national 
Asia-Pacific Spatial Excellence 
Awards (APSEA). Winners 
from the states and territories 
will be showcased and the very 
best nationally will be awarded 
these coveted prizes.

The Locate Team hopes that 
senior undergraduate students, 
research students, early 
career researchers and young 
professionals will acknowledge 
the opportunities presented at 
the annual Locate event and 
get involved. You can come for 
some or all of the activities and 
help shape your profession by 
contributing, learning, listening, 
presenting and engaging at 
Locate22.

We hope to see you there. n
The Locate22 Team
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W hen it comes to surveying, 
sometimes doing things the 
traditional way is the right way, 

and at other times new technology comes 
along that changes the game completely. 
One such technology is affordable, mini, 
portable tilt meters that remove the need 
for time-consuming total station/prism set-
ups. They’re finding applications in many 
aspects of civil engineering, including in the 
railway sector, as we will describe below.

The new generation of smart tilt meters 
is exemplified by the Leica Geosystems 
WiSen range — distributed in Australia 
by CR Kennedy — which includes the 
tilt meters themselves plus smart wireless 
gateways and data systems that connect the 
meters and process the data.

At the core of the system is the 
WiSenMeshWAN Omni Tilt & Tilt R Node 
internally powered sensor, which enables 
measurement of tilt from the horizontal 
plane, with a full tilt range (360° any axis) 
and very high accuracy (±0.002°) and 
resolution (±0.0001°). These omni-axis 
sensors can be installed in any orientation 

and automatically detect precise movement 
in the horizontal plane.

The nodes also include an integrated 
temperature sensor and wireless mesh 
radio transmitter that uses a small, built-in 
external antenna. The battery lifespan is up 
to 10 years at half-hourly readings.

WiSenMeshWAN nodes communicate 
via bespoke encrypted mesh radio 
technology and can be located up to 
1.5 kilometres from each other or the 
SmartGateway central data hub. The sensors 
mesh together and automatically form 
a network that relays data from one to 
another (up to 10 sub-mesh levels of data 
hop) and back to the SmartGateway.

The SmartGateway is a 4G connection 
gateway and edge computing data hub 
for WiSenMeshWAN nodes. It contains 
the back-up data logging functions, radio 
mesh control systems and external 4G 
communication to the WiSen cloud-
based monitoring software or locally 
hosted system. The WiSen cloud-based 
monitoring software manages scheduling 
of the connected sensors, reads and 

displays data, sets alert level, manages 
complex rail calculations, email alerts, and 
manages automatic reporting. In case of 
communication failure, data is buffered 
locally until the communication is restored. 
The SmartGateway has an internal battery 
which can last up to 8 months, but it can 
also be powered externally.

There’s also a SmartGateway Mini 
option, which is a USB SmartGateway for 
the sensor nodes. It manages the scheduling 
of the connected sensors and reads data 
from the node and transmits it to the local 
data server over USB connection. Locally 
stored data can be pushed to the WiSen 
cloud or imported immediately to the 
monitoring software. The SmartGateway 
Mini is directly powered from the 
USB connection.

The beauty of the tilt meters is that 
they are completely wireless and can be 
quickly placed in position via a simple 
baseplate or adhesive, and then they act as 
a set-and-forget system that does its job 
by periodically relaying its data via the 
wireless mesh.

A safer slant on rail 
track monitoring
Wireless tilt meters are revolutionising survey monitoring work 
on Australia’s railway projects.

WiSenMeshWAN Omni Tilt 
& Tilt R Node features
• WiSenMeshWAN Node
• Omni-axis tilt 360° range
• ±0.0001° resolution
• Intelligent node/repeater
• Battery life up to 10 years
• 1 second to 1 hour variable readings
• End user configurable
• Rugged housing
• IP66
• Gravity Orientation Sensor

WiSenMeshWAN 
SmartGateway Features
• Onboard SD memory card
• 4G Modem
• Digital interface
• Integrated radio
• Battery life up to
• 8 months
• External DC solutions
• Central WiSenMeshWAN  

data hub
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Efficiency on the rails
Track Link Surveys is an engineering 
survey company based in Melbourne that 
specialises in heavy rail and light rail. 
The company does work for all the major 
Tier 1 contractors, involving construction 
works, detailed surveys and a lot of 
monitoring surveys.

Rail operators are understandably 
anxious about any kind of work that needs 
to be done with the ‘angle of repose’ close 
to the train line. Any boring or digging 
within the angle of repose or under the 
tracks requires a monitoring plan. And 
when brand new tracks are involved, that 
monitoring needs to run for a certain 
period of time to make sure that nothing 
fails within the construction methodology.

There are three different ways you can 
monitor tracks. A traditional solution is 
to set some targets on the track and have a 
surveyor go out and survey them every day 
or every second day — whenever the client 
wants it. Then there is the automated total 
station system, which is essentially the same 
but without having the surveyor on site 
all the time — it runs automatically. And 
then there is the tilt sensor option, where 
sensors are placed on the end of sleepers 
and continuously record movement of the 
tracks at a set interval.

“We were one of the first to implement 
tilt sensors in Melbourne. CR Kennedy got 
us involved early on, because of our work 
in rail projects,” said Michael Cadd, Track 
Link Survey’s survey manager. 

Cadd says the tilt meters are particularly 
useful for specific applications.

“It’s like all surveying — there are 
particular applications for each instrument 
or each solution. It depends on what 
the client wants and what works are 
happening,” he said. “One of the main 
reasons why they can be used in this 
specific rail space is because they are small 
and they’re wireless. And that’s what you 
need within the rail space, because you’re 
usually not allowed to put anything large on 
the tracks. It’s a very controlled space.”

Cadd is also impressed by the software. 
“The interface from the measurements 
in the field into the office is very easy to 
use, and you can produce a pretty easily 
understandable graph for the client with a 
few clicks of a button,” he said. “It’s extremely 
user-friendly, especially the WiSen system 
itself — the user interface is quite good. 
There is some really good functionality in the 
system, whereby you can get quite detailed 
information if you want to.”

Cadd says that once they are set up and 
on site, the tilt meters are a significant cost 

saving compared to the other methodologies. 
One reason is that, unlike prisms, they don’t 
have to be put on both sides of the rail; you 
only need one per sleeper.

And the system also frees up the 
company’s surveyors for other tasks. 
“We’ve found it’s better to utilise our skilled 
surveyors in different aspects of survey 
work, such as building the tracks, and not 
‘waste a resource’ by just doing monitoring 
surveys that can be done via an automated 
solution,” said Cadd.

How about accuracy? Track Link 
Surveys set up a test system in a 
controlled environment to compare the 
performance of the tilt meters against a 
traditional automated total station, and the 
measurements came in within a millimetre 
or so. “So yeah, we’re very confident in the 
data we get from them. If you know how to 
use them, they give you the right results,” 
said Cadd.

“From my point of view, they are a really 
good solution. They’re part of a surveyor’s 
kit, and one of the things we do as a 
company is try to invest in new technology,” 
he added. “It’s like when GPS came along — 
it became part of our kit for doing surveys. 
Tilt meters are now an essential part of our 
monitoring solution for clients. They are 
usually our first go-to solution.” n

Tilt meters are now an essential part of our 

monitoring solution for clients.

Michael Cadd, Track Link Surveys
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G ravity is one of the fundamental 
forces in the universe. It keeps our 
planet in a comfortable orbit around 

the Sun, holds down our atmosphere and, 
of course, keeps our feet on the ground. 
Gravity is essential to life on Earth.

However, the force of gravity isn’t the 
same everywhere on Earth. The strength 
of gravity varies depending on distance 
from the Earth’s centre of mass and the 
density of nearby rocks. By observing and 
modelling the variations in gravity, we 
can discover new information about the 
Earth and open up exciting opportunities 
for innovation such as through enhanced 
Global Navigation Satellite System (GNSS) 
positioning capabilities and applications.

Historical use of gravity data
Historically, gravity data have been 
collected for geological mapping 
applications. National and state geoscience 
agencies have been gathering gravity 
data for many decades to improve our 
understanding of the Earth’s geological 
‘architecture’ and how it has evolved over 
time. The data reveals the hidden density 
contrasts in the rocks beneath our feet, 
which helps with the management of 
mineral resources.

Gravity data have also been used in the 
derivation of national gravity-based geoid 
models that play a major role behind the 
scenes in GNSS positioning technology 
by enabling instant access to ‘real world’ 
heights. In this regard, surveying and spatial 
applications have benefited substantially 
from the existing catalogue of gravity data 
captured for geoscience projects.

AUSGeoid models
Readers may be familiar with the 
AUSGeoid models that are used within 
GNSS technology to convert ellipsoidal 
heights to Australian Height Datum (AHD) 
heights. The most recent AUSGeoid2020 
model was developed to complement the 
Geocentric Datum of Australia (GDA2020).

This model was created from two 
distinct components; namely a gravimetric 
component and a geometric component. 
The Australian Gravimetric Quasi-
Geoid (AGQG) model is the gravimetric 
component, and it is made from the 
national database of terrestrial gravity data 
and satellite gravity data. An additional 
geometric component is added to the AGQG 
model, to force the AUSGeoid2020 model to 
closely approximate AHD as defined by the 
survey control mark network.

The gravity of the 
situation ALEX WOODS AND ANNA RIDDELL

Airborne gravity surveys are being organised and flown to enhance the new 
national vertical reference system and support advances in positioning.

Sander Geophysics’ DHC-6 Twin Otter is 
fitted with an Airborne Inertially Referenced 

Gravimeter that measures one-part-in-a-million 
changes in the Earth’s gravitational pull.

The aircraft fly along a 

planned route with flight 

lines spaced 500 metres to 

1 kilometre apart.
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GNSS positioning technology depends 
on these gravity-based geoid models to 
provide meaningful height information 
aligned to a national vertical reference 
system. AHD and the AUSGeoid models 
are known to have a number of biases and 
distortions which mean stand-alone GNSS 
positioning is only capable of deriving 
AHD heights with an accuracy of around 13 
centimetres across Australia.

The Intergovernmental Committee 
on Surveying and Mapping (ICSM) has 
introduced the new Australian Vertical 
Working Surface (AVWS) based on 
the AGQG model, which has a vertical 
accuracy of 4 to 8 centimetres across 
Australia. Further improvement of the 
AGQG model accuracy (<3 centimetres) to 
enhance the accuracy of heights from GNSS 
positioning technology has driven the need 
for targeted airborne gravity surveys as 
described in this article.

Targeted airborne gravity 
surveys for GNSS positioning
Throughout 2022 an airborne gravity 
survey is being performed across southeast 
Victoria. Recognising the multiple 
applications and benefits of the gravity 
data, the project has been collaboratively 

organised by Surveyor-General Victoria 
(SGV), Geological Survey of Victoria (GSV) 
and Geoscience Australia.

Victoria already has good coverage 
of ground sourced gravity data and GSV 
has organised targeted airborne gravity 
surveys over the Gippsland and Otway 
Basins and around Bendigo for geological 
applications. However, there are regions 
along the coast, offshore and in the high 
country that are difficult to access and have 
poor gravity data coverage. This leads to 
increased uncertainty in the AGQG model, 
reducing the accuracy and reliability of 
heights from GNSS positioning across 
these areas.

This is of particular concern in coastal 
and populated regions (such as Melbourne) 
where there are higher expectations 
and requirements for accurate GNSS 
derived heights.

What does an airborne 
gravity survey involve?
Put simply, the airborne gravity survey 
across southeast Victoria is designed to 
improve the data coverage in these regions. 
The survey is being performed by Sander 
Geophysics, a group that specialises in 
airborne geophysical surveys.

Two fixed-wing aircraft are being used 
for the survey — a DHC-6 Twin Otter 
and a Cessna Grand Caravan. The aircraft 
are fitted with an Airborne Inertially 
Referenced Gravimeter (AIRGrav) that 
measures extremely small changes (one 
part in a million) in the Earth’s natural 
gravitational pull.

To capture the required density of data, 
the aircraft fly along a planned route with 
flight lines spaced 500 metres to 1 kilometre 
apart. To ensure the accuracy of the gravity 
measurements, the aircraft will fly relatively 
low in public airspace at a nominated 
ground clearance of 150 metres, increasing 
to 300 metres over built-up areas.

The survey will collect consistent and 
evenly distributed gravity measurements 
over the central Victorian coast, Melbourne 
and eastern Victoria.

Australian Vertical 
Working Surface
The new airborne gravity data will improve 
the AGQG model, which is the basis of the 
new Australian Vertical Working Surface 
(AVWS). It will optimise the performance 
of and support GNSS positioning with 
5-centimetre vertical accuracy anywhere 
in Victoria.

Top left: An airborne gravity survey 
is being performed across southeast 

Victoria throughout 2022.

Top right: Map of the Victorian geoid 
uncertainty.

Bottom right: Gravity data collected 
within the airborne gravity survey area.
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The AVWS has been made available as part of the Australian 
Geospatial Reference System (AGRS) modernisation program 
and is directly linked to GDA2020. The AVWS is offered as an 
alternative vertical reference system to the more-than 50-year-old 
AHD, which contains known distortions and biases. The advantage 
of the AVWS is that it is instantly accessible, anywhere using GNSS 
and the AGQG model, and does not rely on the ageing survey 
control mark network.

In addition, AVWS heights have a much clearer understanding 
of vertical uncertainty and are available seamlessly on- and 
offshore. This makes the AVWS more suited for hydrographic 
applications and inclusion in the development of the 
AUSHYDROID.

Gravity surveys and modern 
vertical reference systems
Targeted airborne gravity surveys to support modernised vertical 
reference systems have been performed in several other countries. 
For example, a nation-wide airborne gravity survey was conducted 
across New Zealand to create NZGeoid2016, which is the basis 
of the New Zealand Vertical Datum 2016 (NZVD2016). This 
national vertical reference system has been embraced as it replaced 
the multiple different height surfaces previously used across the 
country and has the obvious benefit of being instantly accessible 
within GNSS positioning.

Similarly, in the United States of America a national airborne 
gravity survey has led the Gravity for the Redefinition of the 
American Vertical Datum (GRAV-D) project.

The airborne gravity survey in Victoria is the first targeted 
Australian survey designed to enhance the AGQG model and 
optimise the AVWS. This survey has been organised in tandem 
with another airborne gravity survey around the greater Adelaide 
region, funded through AuScope. Similar airborne gravity surveys 
are also being planned for NSW, and proposed for Queensland, 
South Australia and Tasmania.

The development and implementation of modernised vertical 
reference systems based on national gravity-based geoid models 
recognises the significant benefits in supporting GNSS positioning 
and facilitating the consistent and seamless exchange of vertical 
spatial information.

The new gravity data are required to 

enhance the AGQG model and optimise 

the performance of the AVWS.

Components of the Australian Geospatial 
Reference System.

Benefiting from enhanced GNSS heights
As indicated, the new gravity data are required to enhance 
the AGQG model and optimise the performance of the 
AVWS. Implementation of the AVWS and the broader AGRS 
modernisation program is designed to operate seamlessly 
with GNSS technology and support the ongoing advances and 
innovations in GNSS positioning.

Geoscience Australia is the national focal point for positioning 
coordination and is part of a global network delivering positioning 
capability through a network of ground station infrastructure and 
satellite technology. Through its Positioning Australia program, 
Geoscience Australia provides accurate, reliable and real-time 
positioning data across Australia and its maritime zones.

Positioning Australia improves positioning accuracy from 5 
to 10 metres to 3 to 5 centimetres in areas with mobile phone 
and internet coverage, with 10 centimetres everywhere else. To 
capitalise on these advances in GNSS positioning technology, it is 
important that the AGQG model and subsequent AVWS heights 
are as accurate and reliable as possible.

GNSS positioning is becoming more accessible and this is 
encouraging innovation in existing and emerging applications, 
many of which require accurate height information. Advances 
in GNSS positioning are improving how spatial information is 
created, as well as how business and the community interact with 
spatial information.

For example, airborne LiDAR surveys depend on GNSS 
positioning and geoid models to create digital elevation models 
that are an essential component in the creation of Digital 
Twins. Similarly, modern surveying practices use GNSS and 
the geoid model to measure heights to support construction 
and development activities, particularly those related to the 
management of water and the environment.

A wide range of applications (e.g. construction, planning, 
agriculture, transport, emergency services) will be enhanced 
through improved GNSS heights and interaction with the more 
accurate elevation models and mapping products. n

Alex Woods is Geodesy Manager at Surveyor-General Victoria, 
Department of Environment, Land, Water and Planning.  
Dr Anna Riddell is Assistant Director, National Geodesy Section at 
Geoscience Australia.
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F or years I have been interested in the 
notion that one can obtain title to 
land simply by occupying it, and why 

it is not considered to be fraud. In recent 
years there have been a number of unusual 
and fascinating court cases in Victoria, 
NSW and WA which have highlighted this 
little-understood but essential component 
of our property law.

Surveyors have a good working 
knowledge of land law and boundary 
definition. As a surveyor, you may play a 
critical role in identifying cases of adverse 
possession, with survey evidence potentially 
becoming critical to any claim.

Background
Adverse possession is a feature of all 
common law jurisdictions derived from 
England, including all Australian states, 
but not generally in the ACT or the NT. 
Under the principle of adverse possession, a 
person, who for a period of time, has been 
in possession of land owned by another, can 
gain title to that land.

Underlying this principle is the 
recognition that an adverse occupier who 
has long been in undisputed possession of 

land should be recognised as the owner of 
the land. In NSW, WA, Queensland and 
Tasmania the period to qualify for adverse 
possession is 12 years; in Victoria and South 
Australia it is 15 years.

Adverse possession means not only the 
mere occupation but also the actual physical 
possession in an open and peaceful manner, 
without the consent of the original owner. 
The claimant will need to be able to prove 
to the Land Titles Office, in the state of 
jurisdiction, that they have occupied the land 
for the entire period of the time specified. 
If there is any form of permission (such 
as a licence, lease or agreement to use the 
land) adverse possession cannot be claimed 
because it will be clear that the owner never 
intended to pass over ownership.

Adverse possession is sometimes 
described as ‘squatters law’ — Australian 
folklore has many stories about squatters 
and ‘squatters rights’.

Case by case
First, a celebrated Melbourne case. Land 
was gifted to Whittlesea City Council in 
1908 for a new shire hall which was never 
built. In 1958 a couple bought the house 

next door and began to take over the 
subject site, gifted to Council years earlier, 
as their own. They erected fences, grazed 
a variety of animals, mowed the grass and 
maintained the site, removed noxious 
weeds and pests, constructed a cubbyhouse 
and used the land for various recreational 
activities such as horse riding, bike riding 
and cricket.

In 2009 they successfully claimed the 
land under adverse possession. In his 
ruling, Justice Pagone (Abbatangelo v 
Whittlesea CC) stated: “the doctrine of 
adverse possession has been long and well 
established and whilst at one level may 
be said to reward a wrongdoing (author’s 
emphasis), at another level… it is a practical 
means of regularising possessory claims 
against documentary owners… who have 
not asserted a higher title. The law has long 
since accepted that it is more important that 
an established and peaceable possession 
should be protected than to assist the 
agitation of old claims”.

In 2018 a Sydney property developer 
won a court battle over an abandoned 
house in Ashbury. He changed the locks, 
renovated the house and rented it out for 

Adverse 
consequences
Surveyors need to be aware of the issues surrounding the 
principle of adverse possession.

TONY PROUST

©
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20 years before claiming the land under 
the principle of adverse possession. In 
McFarland v Gertos the court ruled that 
Mr Gertos had acquired the land under 
adverse possession, despite a challenge from 
the relatives of the last listed owner. The 
court found that Mr Gertos has sufficient 
evidence to show he invested money to 
repair the house, paid taxes and leased it 
to tenants. “Mr Gertos succeeded in taking 
and maintaining physical custody of the 
land to the exclusion of all others and he 
has assumed the position of landlord,” the 
judge said.

(For more details, search for ‘Sydney 
property developer set to gain over 
$1m on Asbury home he claimed with 
squatting laws’.)

In 2019 the Supreme Court of Western 
Australia, in Ben-Pelech v Royle 2019, ruled 
in an interesting case of adverse possession. 
Two lots, 238 and 239, in Hesperia Ave, City 
Beach, were in the one ownership. In 1993 
they were sold separately. There were other 
issues in the case but let’s just focus on the 
boundary between the two lots. Before the 
lots were sold the owner engaged a surveyor 
to mark the boundary between the two 
lots. In 1993 the parties agreed to demolish 
the old fence and erect a new fence on the 
‘correct’ surveyed boundary.

In 2017 it emerged that in 1992 a surveyor 
had wrongly pegged the front corner of the 
common boundary by 0.53 metre which 
caused an increase in the frontage to lot 239 
and a decrease to the frontage of lot 238. 
The owners of lot 238 asked the court to 
determine that the boundary fence between 
the two lots be made to conform with the 
dimensions on the land title and to remove 
the existing fence and erect a new fence on 
the correct boundary. The owners of lot 239 
opposed this and counterclaimed that they 
owned the disputed land under adverse 
possession due to their long and continuous 
use of the land.

The ruling is complicated, but ultimately 
the owners of lot 238 failed in their claim 
to demolish and replace the fence while the 
owners of lot 239 acquired 27 square metres 
of land by adverse possession, reaping 
the benefits of the surveyors mistake 25 
years earlier.

In 2020 the ABC website reported that 
a Sydney man, Mr Hardy, won a NSW 
Supreme Court battle against his neighbour 
over a 3.3-square-metre section of an old 
‘dunny lane’ using the principle of adverse 
possession. The property in Redfern was 
transformed by the successful claimant 

into a small boutique garden, first having 
used it to store tools. Mr Hardy bought the 
property in 1998 (the dunny lane was no 
longer in use) and by 2005 had transformed 
part of the lane into a small garden. The 
unsuccessful claimant, Mr Sidoti, bought 
the adjoining land in 2018 and the land in 
question was included on the land title. In 
Hardy v Sidoti 2020 the court ruled that 
the former owners of Mr Sidoti’s property 
needed to have recovered the land as 
titleholders by no later than January 2017. 
Further, the court found that Mr Sidoti did 
not acquire title to the land when it was 
purchased in April 2018 and under adverse 
possession Mr Hardy had acquired the land.

However, there was an interesting twist. 
The land in question was not Torrens Title 
land but was ‘Old System’ land converted in 
‘Limited title’ in 2005. If the land had been 
Torrens Title, or Mr Hardy’s occupation 
had begun after the conversion to Limited 
title, he would have had to show possession 
of the whole of the land, not just part. Mr 
Hardy was very lucky.

(For more on this case search for 
‘Sydney man invokes squatting law to win 
rights to Redfern dunny lane’ and ‘Redfern 
neighbours take fight over dunny lane to 
appeal court’.)

In 2021 there was a case in Western 
Sydney in which a descendent of the legal 
owner retained land which was claimed by 
a neighbour. For some years Mrs Higgins 
lived, as a child, on the 4-acre lot that was 
owned by her grandmother. After the 
grandmother died Mrs Higgins moved away 
and the land was forgotten. The neighbour, 
a developer of a retirement village, started 
to use the land for access and after some 
years went to court to claim the land under 
the principle of adverse possession. Locals 
heard about the claim and contacted Mrs 
Higgins who eventually obtained title of the 
land. It turns out that while the developer 
was using the land, so were others – for 
walking their dogs, trail bikes and such. The 
developer had closed the gate and used the 
land but not to the exclusion of all others. 
Mrs Higgins was lucky.

(Search for ‘Tracey almost lost her family 
property to a big developer who claimed 
squatters rights’.)

A surveyor’s perspective
Following the recent cases outlined above, 
The Weekend Australian Magazine covered 
the topic of adverse possession in Finders 
Keepers on 5 December 2020. That coverage 
was followed up by publication of a letter 

from a surveyor on 19 December 2020:
“As a consulting surveyor for more 

than 40 years, I have encountered several 
situations of adverse possession. In rural 
areas this can occur where a farmer enters 
into an unwritten agreement to allow a 
neighbour to use an adjoining paddock. 
Over time and with deaths and transfers, 
the original arrangement has been forgotten 
and it is only when the surveyor is called 
in, often for an unrelated purpose, that the 
adverse possession is revealed.

“In the urban situation it can occur when 
a vacant parcel of land is sold, without the 
benefit of a survey to determine that the 
property described in the conveyance is, 
in fact, the land the purchaser believed 
they were buying. I recall several occasions 
where houses were built on parcels the 
purchaser believed they were buying 
(frequently adjacent to the one described in 
their title) and lived in for years before the 
error was revealed.”

There is no doubt in my mind that 
prospective land purchasers should always 
order an identification survey, prior to 
purchase, to ensure they know what they 
are buying. The demise of identification 
surveys and enthusiasm for title insurance 
instead, is no protection against adverse 
possession or boundary encroachments and 
the surveying profession should emphasise 
this point at every opportunity.

Conclusion
No system of land title is perfect, but our 
system is as close to perfect as one can get. 
However, we need a pathway to resolve cases 
of adverse possession, to protect those who 
might otherwise be evicted unfairly from 
land they have occupied for many years.

Adverse possession is a risk if 
landowners abandon their land, or do not 
occupy the land. Landowners should ‘use it 
or lose it’ and absentee land owners should 
be especially vigilant. Fence the land and 
always pay the council rates, even when 
ownership is in dispute.

Some land law professionals consider 
adverse possession to be logical, fair and 
valid, while others think the law has less 
relevance these days and might ask the 
question — what is the public good of 
having a law that allows others to obtain 
title to land by occupation only? Either 
way, surveyors need to be aware of the 
issues surrounding the principle of adverse 
possession and how it might apply. n

The views expressed in this article are 
those of the author.

The demise of identification surveys and enthusiasm for title 

insurance instead, is no protection against adverse possession.
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T he ability of the world’s space agencies 
to deliver verifiable satellite imagery 
data is reliant on reference data 

collected on-ground at sites such as the 
Terrestrial Ecosystem Research Network’s 
(TERN, tern.org.au) Litchfield Savanna 
SuperSite in the Northern Territory. One of 
the world’s most important environmental 
monitoring sites, TERN’s Litchfield 
field station supports global satellite 
environmental monitoring programs and is 
considered critical in ensuring that world-
wide data products are accurate and reliable 
for Australia and beyond.

Satellite imagery is used in many 
applications ranging from daily weather 
prediction to supporting agricultural 
production, biosecurity and environmental 
monitoring. For Australia’s environmental 
monitoring responsibilities alone, which 
extend well beyond the Australian land 
mass to its oceans and outlying territories, 
information often can only be cost-
effectively gathered by using satellites.

The world’s satellite data are reliant 
on on-the-ground data collected by 
agencies such as TERN and its analogous 
environmental observatories around the 
world. Field data are used to validate that 

the information coming from satellites is an 
accurate representation of what’s happening 
on the ground.

Data from TERN’s ecosystem field 
observatory — including plot data on soil 
and vegetation; gas, energy, and water 
exchange data; remote sensing data; and 
modelled data products about soil, climate, 
and landscape attributes — are being used 
on the international stage by Europe’s, the 
USA’s and India’s space agencies to improve 
the accuracy of global biogeophysical 
satellite products.

This article will give an overview of 
one of TERN’s world’s leading monitoring 
field stations, showing the ways in which 
ecosystem observation data are ensuring 
the accuracy of some of the planet’s most 
important environmental monitoring tools.

A global Earth 
observation superstar
At the forefront of TERN and Australia’s 
global satellite data calibration and 
validation activities is TERN’s Litchfield 
Savanna SuperSite in the Northern 
Territory. Thanks to significant investment 
from NCRIS-enabled TERN, international 
space agencies and site partners, it has 

quickly shot to global stardom to become 
one of the world’s most important 
environmental monitoring sites.

Investment in TERN by the European 
Commission through the Copernicus 
Global Land Service’s Ground-Based 
Observations for Validation (GBOV) 
component, has enabled the installation of 
a suite of new environmental monitoring 
instruments on the site’s 40-metre-tall eddy-
covariance flux tower and on the ground.

The data collected will improve the 
scalability and accuracy of seven satellite-
derived data products, including five 
Essential Climate Variables, which critically 
contribute to the characterisation of 
Earth’s climate as outlined by the World 
Meteorological Organisation:
1. Surface reflectance
2. Surface albedo
3. Soil moisture
4. Leaf area index (LAI)
5. Fraction of absorbed photosynthetically 

active radiation (FAPAR)
6. Fraction of covered land (FCOVER)
7. Land surface temperature (LST)

All this amounts to an impressive new 
capability that not only measures the 
dynamics of this savanna ecosystem in 

Verifying space-
based imagery
TERN’s Litchfield Savanna SuperSite is helping some of the 
biggest space missions to monitor the environment.

An overhead ‘virtual forest’ view of TERN’s 
Litchfield Savanna SuperSite.

All images courtesy TERN.
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greater detail, but also helps to verify the 
accuracy of a number of globally important 
satellite imagery products delivered by the 
European Commission’s Copernicus Global 
Land Service and the European Space 
Agency through their Sentinel missions.

“With this instrument set, the Litchfield 
SuperSite is now the second monitoring 
site in the Southern Hemisphere capable of 
providing ground reference measurements 
for the seven key products delivered by the 
Copernicus Global Land Service, making 
Litchfield a first-class validation site,” said  
Dr Christophe Lerebourg, Copernicus 
Global Land Service’s Ground-Based 
Observations for Validation (GBOV) 
service manager at ACRI-ST. TERN’s 
Tumbarumba Wet Eucalypt SuperSite was 
the first such site.

According to Lerebourg, Litchfield 
and TERN’s Tumbarumba Wet Eucalypt 
SuperSite (the first such site in the Southern 
Hemisphere) are the only monitoring sites 
with long-term instrumentation dedicated 
to vegetation monitoring. He said that 
among the seven core GBOV products, 
vegetation variables like LAI, FAPAR and 
FCOVER are indeed the most difficult to 
monitor on a regular basis.

“In addition, woody savannas are poorly 
represented worldwide in our Cal/Val 
dataset. This makes Litchfield an even more 
valuable ground site. A very important 
point with TERN ground sites is that they 
generally offer a large spatial homogeneity 
compared to European sites. This is a 
great advantage when validating Earth 
Observation data,” said Lerebourg.

“It’s quite common for satellite products 
developed using Northern Hemisphere sites 
to misrepresent Australian conditions, so 
this is a major breakthrough for Australian 
and global science.

“TERN is clearly a first-class candidate 
for Earth Observation product Cal/Val. It is 
supported by highly qualified and motived 
scientists. We have collaborated with TERN 
for more than four years now. GBOV really 
appreciates TERN’s contribution to this 
Cal/Val effort and we are looking forward 
to strengthening our collaboration into the 
future,” added Lerebourg.

More accurate and 
representative data
TERN’s Litchfield Savanna SuperSite is 
located in Litchfield National Park about 
80 kms south of Darwin. Average annual 

rainfall is about 1,900 mm, 90% of which 
falls between December and March.

It’s the site’s uniquely contrasting wet-
dry season climate, variety of vegetation 
types, flat topography and relatively low 
cloud cover outside the monsoonal season 
that makes it a highly desired location 
for satellite data validation. Its proximity 
to the equator enables it to support 
satellite missions in polar and near-
equatorial orbits.

The TERN SuperSite’s co-manager, Dr 
Stefan Maier of Maitec, says that when 
GBOV needed data representation in 
Southern Hemisphere tropical savanna 
ecosystems, the TERN site was their 
first choice.

“Our Europeans colleagues knew of 
the Litchfield site through long-standing 
collaborations and the Committee on Earth 
Observation Satellites (CEOS) ranking 
of 55 global research sites most suitable 
for international calibration validation 
activities, and spoke highly of TERN 
and Maitec as good collaborators. Stable 
governance and safe site access were also 
important considerations,” said Maier.

There are two main benefits of using 
Australian data for satellite products 

It has quickly shot to global stardom to become one of the 

world’s most important environmental monitoring sites.

Matt Northwood installing Photosynthetic 
Active Radiation sensors on the Litchfield 
Savanna SuperSite instrument tower. Sensors 
are measuring down- and up-welling PAR 
for estimating the fraction of absorbed 
photosynthetic active radiation.

Stefan Maier undertaking maintenance of the automatic, hemispherical, digital cameras used 
for measuring vegetation cover and leaf area index. A metal heat shield has been added for 
protection from bushfires.
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validation… especially data from the 
Litchfield Savanna SuperSite.

First, using Australian data for validation 
leads to better and more accurate satellite 
imagery product development for 
Australian conditions. And, second, a better 
representation of the Southern Hemisphere 
will significantly improve our capacity to 
validate satellite products on a global scale.

Ingenuity to overcome 
fire, heat and humidity
The site’s location and climate make it 
desirable for data collection, but it also 
presents some huge challenges, says 
Professor Lindsay Hutley, of TERN’s site 
partner Charles Darwin University.

“What works in in Europe, just doesn’t 
work in this harsh Australian environment. 
It gets much hotter and wetter so instrument 
enclosures rated as waterproof are not good 
enough in this environment, due to the 
extreme heat and humidity,” he said.

“The regular bushfires are the big 
challenge when installing sensitive 
monitoring equipment. We protect our 
instrumentation to make sure it can 
survive a fire, such as implementing cool, 
low-impact burns around infrastructure 
through to using metal enclosures 
instead of the usual plastic or fibreglass, 
or adding additional glass domes to the 
automatic cameras.

“The other thing we battle are termites 
and ants. They just love chewing through 

silicon seals and wiring, and nesting in the 
equipment; a logger box is like a five-star 
hotel!” he said.

“Equipment turnover is high, but a lot 
of work from our site manager Matthew 
Northwood goes into safeguarding this 
critical infrastructure and maintaining the 
data streams.”

Global vegetation 
health monitoring
Cutting-edge systems, developed in 
Australia for ground monitoring and 
deployed previously at the Tumbarumba 
SuperSite, have also caught the interest of 
the German Aerospace Centre (DLR).

DLR and Forschungszentrum Jülich 
(FZJ) are utilising the Litchfield Savanna 
SuperSite in a project monitoring the 
‘solar-induced fluorescence’ emitted 
by plants in order to remotely monitor 
vegetation health.

DLR’s spaceborne sensors routinely 
measure fluorescence from space and use 
data collected by on-ground instruments to 
calibrate the outputs.

TERN’s Litchfield Savanna SuperSite, 
with its world-leading research 
infrastructure equipment, infrastructure 
operators and researcher users, is truly 
writing another page in Australia’s proud 
history in supporting some of the biggest 
space missions to monitor the planet’s 
environment. n

Information supplied courtesy of TERN.

Air temperature and humidity sensor.

Rain gauge. Soil probes measure soil moisture and 
temperature at 5 cm depth.

An automatic camera (with standard and fish-
eye lenses) to capture images of the canopy 
for estimating cover and leaf area index.

An automatic camera (with standard and 
fish-eye lenses) to capture images of the 
understory for estimating cover and 
leaf area index.

Better representation of the Southern Hemisphere will significantly 

improve our capacity to validate satellite products.
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T he advent of COVID-19-induced 
isolation, working-from-home and 
travel restrictions have put pressure 

on emergency responders as people have 
chosen to get out and explore open spaces 
such as national parks and waterways to 
obtain exercise and recreation. In 2020 
and 2021, the number of emergency 
responses to remote locations escalated for 
organisations like Ambulance Victoria.

But locating people in distress remains 
a big problem. While coordinates can 
be estimated from incoming calls, 
‘what3words’ and the new Advanced Mobile 
Location function, it does not solve the 
major challenge that emergency responders 
face — locating people in hard-to-find 
areas that have no formal address. Many 
tracks and trails do not have names, so what 
happens when the incident is at the top of 
a cliff and responders end up heading to a 
coordinate at the bottom of the cliff?

Experience has shown that while a police 
air wing might send a coordinate reference to 
the ground, there is no way for ground crews 
to know how to navigate to locations where 
tracks and trails are narrow, steep and have 
restricted access… especially in the dark.

In addition, GPS and mobile phone 
reception are easily compromised in remote 
locations, and accuracy can be significantly 
in error for many reasons. In many places 
there is no mobile phone coverage at all.

That’s where ESTA Emergency Markers 
come in. Unique to Victoria, these green 
signs with their unique alpha numeric 
codes have been mapped and their spatial 
data carefully structured to give responders 
the best chance of finding the person in 
distress. Surf Life Saving Victoria, for 
instance, recommends the inclusion of the 
markers at every beach access point and 
inland waterway, due to the increasing use 
of beaches during the pandemic. Members 
of the public are encouraged to photograph 
them as they pass them by.

“People need to consider where they 
are when they go to remote open spaces. 
ESTA Emergency Markers give definitive 

Putting emergency location 
markers on the map
Increased remote-area rescues during the COVID pandemic 
have shown the value of ESTA’s Emergency Markers.

LYN TERRETT

These green signs with their unique alpha numeric codes have been  

mapped and their spatial data carefully structured.

information to tell the Triple 000 call-
taker,” said Karl Morrison of Ambulance 
Victoria’s GIS division. “The unique code on 
an Emergency Marker has been associated 
with a series of directional instructions to 
describe the process to follow to get to track-
with-no-name, and locations like beaches 
and mountain bike trails, with no address.”

To have an ESTA Emergency Marker 
location captured and registered requires 
expert mapping services in the first 
instance, to collect the unambiguous 
directional instructions in conjunction 
with the spatial objects for ESTA’s GIS and 
computer-aided dispatch (CAD) system. 
The field survey is conducted by RapidMap, 
which has worked with ESTA for more than 
a decade to create unambiguous guidance 
using authoritative datasets (such as ‘nearest 
intersection’) as a foundation. Obstacles and 
observations are carefully constructed to 
create segments and trajectories and textual 
intelligence for CAD.

The one-off field mapping and office 
data preparation has been streamlined by 
RapidMap’s GIS data analysts to serve data 
directly from the Summit SDI (built by the 
company’s Iconyx division) to ESTA in a 
ready-to-use format.

ESTA Emergency Markers not only save 
time and lives, but they also provide an 
excellent way for land managers to mitigate 
risks in remote locations and other areas 
such as construction zones. They’re also 
ideal for sharing information on how to 
access and protect remote infrastructure 
such as communications towers or 
transmission corridors. Every local 
government, utility and state government 
land manager responsible for large regions 
used by the community should have ESTA 
Emergency Markers installed to provide the 
best chance for rapid response.

You can see many interviews with 
ESTA, Parks Victoria, beach and rail trail 
land managers and coastal management 
committees, as well as Ambulance Victoria 
and other responders, on the Iconyx 
YouTube channel (https://bit.ly/3twO3a7).

Very soon, we hope to share additional 
map data insights with people via a Meet 
Me At the Marker (MMATM) program, 
where land owners can share directional 
messages with colleagues, environmental 
managers, cultural heritage officers and 
biosecurity contractors.

For more information about how the 
ESTA Emergency Marker program works, 
please visit emergencymarkers.com or email 
emergencymarkers@rapidmap.com. n

Written by Lyn Terrett, Director, 
RapidMap and its Iconyx division, on behalf 
of ESTA.Visit https://emergencymarkers.com.
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M obile mapping has become 
commonplace due to advances 
in the technology enabling 

more users to take advantage of the 
accurate geospatial data it delivers. It 
is classic innovation where normally 
unrelated technologies are integrated 
to solve problems — and each of these 
technologies continues to develop, making 
the systems cheaper, more accurate, higher 
specification, smaller, lighter and using 
less power.

For more than 20 years, mobile 
mapping systems have been slowly 
developing. At first, they were expensive 
ad hoc systems built mainly in academic 
research establishments. An early system 
developed in the mid-1990s out of the 
university of Ohio for capturing highway 
assets, used GPS and differential wheel 
rotation to try to determine accurate 
location and orientation to locate objects 
in images. With the passage of time huge 
developments have occurred in GPS/
GNSS, IMU, image quality, LIDAR, 
computers and so on.

When the systems started showing 
promise for commercial applications, some 
of the larger companies such as Trimble, 
Leica, Reigl and Topcon started developing 
their own commercial systems. Also, some 
smaller niche companies with expertise 
started to develop (in house) one-off or a 
small number of systems for delivery of 
data capture services.

For the purposes of this article, mobile 
mapping systems are described as vehicle-
mounted sensors for corridor (eg. road, 
rail etc) mapping comprising a range 
components that may include:

• High-performance GNSS typically 
integrated with IMU and distance 
encoders for land vehicles (wheel 
mounted or digital from the 
vehicle wiring) enabling Direct 
Georeferencing (DG).

• Digital cameras, typically 360° cameras 
(asset capture, digital twins) but may 
also include high-resolution cameras 
for specific data capture, such as road 
surface defects, that many be extracted 
by machine learning algorithms.

• Trigger box to synchronise location 
against data captured.

• High-specification computer.
• A range of software both in the vehicle 

and for processing the data to a 
final product.
Other sensors for mobile mapping 

can include LiDAR, radar, multi-spectral 
cameras, hyperspectral cameras, and 
infrared and thermal cameras.

The masses of geospatial data created 
cost effectively and at highway speed, has 
contributed enormously to the location 
bases information available to a variety 
of end users. Data captured once can be 
accessed by multiple users for a variety of 
purposes, thus leveraging the investment.

For instance, a road surface and roadside 
assets data capture in one pass serves 
initially two purposes: Road defect survey 
for maintenance activities, planning and 
risk management, and traffic control and 
street furniture audit.

However, with the recent floods, data 
before the flood provides a snapshot of 
the existing condition and assets that can 
be used for reinstatement/rehabilitation 
of the network, as well as for proving 

the condition prior to the flood event 
for gaining federal or state funding 
post disaster.

A mobile mapping survey after the 
floods (or fire or cyclone) can also 
provide timely and detailed information 
to best address priorities to apply the 
response resources.

Mobile mapping is the ‘all seeing eye’ 
that can capture the streetscape, so that you 
can know, for instance, that at that time a 
crossover was in good condition and that 
subsequent building works have damaged 
it. This can aid in getting the contractor to 
pay for the damage they caused.

Location is best achieved using a high-
performance, multi-frequency GNSS, 
tightly integrated to an accurate IMU and a 
distance encoder. These systems are known 
as Positioning and Orientation, and they 
make possible the DG of any object that 
appears in two or more images without any 
further field survey.

The IMU can detect changes in location 
and velocity of a moving platform in 
six degrees of freedom and report these 
measurements back into the system 
200 times per second. Coupled with the 
distance encoder, you have a precise ‘dead 
reckoning’ system. The GNSS is used 
to anchor the location to accurate real-
world coordinates. The IMU and distance 
encoder allows for positioning to continue 
in GNSS harsh environments such as 
cities, tunnels and heavily vegetated road 
corridors. Without the GNSS to update 
the locations, there is progressive decay 
of the location data provided by the IMU 
and the accuracy will then be related to the 
quality of the IMU. Manufacturers such as 

An overview of mobile 
mapping technologies
Mobile mapping has revolutionised the capture of location 
and asset data for the road, rail and other sectors.

PETER TERRETT
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Lady Bug 360 and 
Grasshoppers HR cameras.

Applanix focus solely on developing these 
integrated GNSS and IMU systems.

Digital camera technology has come a 
long way in 25 years. It is now possible to 
have a 6 x 31 MP camera system (Mosaic 
Viking) that can take 5 images each per 
second. This means you have the ability to 
travel at high speed and still have high-
resolution images that you can run through 
machine learning algorithms to detect road 
defects, line markings and their condition, 
signage and other road furniture and so on. 
It is all about the efficient collection of large 
amounts of accurate data.

Just as drones have quickly become a cost-
effective way to capture large amounts of 
accurate data, so too have vehicle-mounted 
mobile mapping systems, which can now 
outpace traditional surveying methods 
because of their cost-effectiveness and speed. 
They are much more effective in offering 
comprehensive environmental solutions that 
are easy to visualise, measure and analyse 
landscapes, features and objects.

As in photogrammetry, any objects 
image taken from two geographic 
locations can be accurately located and 
measurements taken. High-quality images 
can also provide details of condition and 
other attributes.

As always, technology continues to 
evolve. Machine learning now makes it 
possible to teach a computer what certain 
objects in images and point clouds are, such 
as assets (signs, poles, line markings) and 
defects (potholes, delamination, cracking 
etc of pavement). Much work is being done 
in this area.

Some recent work undertaken by Rapid 
Map and its partners in Europe is showing 

Mobile mapping is the 

‘all seeing eye’ that can 

capture the streetscape.

©
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significant promise with Australian-
standard signs, road markings and road 
pavement defects. With a shortage of 
engineers, being able to transfer expertise 
to a ‘machine’ and do in hours what would 
take a human literally weeks, will provide 
benefits in lowering the costs of operating 
a road network.

It is hard to conceive of all the 
applications that mobile data can fulfill, but 
once captured it can be used for:
• Military
• Smart cities
• Asset identification and management
• Post disaster assessment
• Asset maintenance
• Street scapes
• Heritage overlays
• Vegetation encroachment
• Condition assessments
• Audits
• Change detection
• Gaming environments

One report says “The market for global 
mobile mapping systems was valued at 
USD 21.3 billion (28.5 billion AUD) in 2020 
and is expected to reach a market value 
of USD 63.32 billion (85 billion AUD) by 
2026 and grow at a CAGR of 22% over the 
forecast period 2021-2026. The Asia-Pacific 
region is said to see the fastest growth, 
while North America and Europe will see 
substantial growth”.

Benefits of using 
mobile mapping
Speed: Travelling at 80 kilometres per hour 
equals about 22 metres per second. Taking 
four high-resolution images per second 
means an image taken every 5.5 metres.

Efficiency: Mobile mapping systems 
improve your capture efficiency. Vast 
amounts of data for a variety of users and 
uses can be collected in one pass.
Accurate: Properly trained operators with 
high-quality equipment set up appropriately 
for the job will produce consistent, high-
quality data. It is important to stress that the 
quality of the IMU in urban environments 
directly affects the positional accuracy, and 
the quality of the cameras directly affects 
the usefulness of the data.
Safety: Rather than setting up to scan an 
environment on the edge of a roadway, 
the safety of collecting data from within a 
vehicle travelling at highway speed makes 
for a much safer project. It also lowers the 
cost by not needing traffic control.
Flexibility: Adding different sensors to the 
core positioning systems provides flexibility 
for different client’s needs. In the end, the 
customer can pick the accuracy level that 
fits their needs or mix and match accuracy 
levels for individual spaces throughout 
the asset.

This has been a brief overview of systems 
and uses; I did not even cover the latest hot 
topic of digital twins, which is a significant 
area of growth for smart cities using mobile 
mapping technologies. Possibly a subject for 
a future paper. n

Peter Terrett is a GNSS consultant with 
more than 35 years hands-on experience. 
He started 4D Global Pty Ltd in 1991 (then 
named as Global Star) and has provided 
hardware, software, training, and consulting 
services to thousands of professionals 
throughout Australia and beyond. 4D Global 
is part of the Rapid Map Global Group 
of companies.
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A s a leading practitioner of aerial imagery and mapping, 
3D modelling and airborne LiDAR surveys, Aerometrex 
has specific storage requirements. Its mission is to provide 

professional, accurate digital image mapping and geospatial 
engineering solutions to its clients by exploiting both existing and 
emerging air- and ground-imaging technologies. The company’s 
spatial solutions have underpinned many government and private 
sector projects such as infrastructure, engineering, construction, 
environmental and disaster management, transport and logistics, 
and energy and utilities.

Aerometrex products are renowned worldwide for very high 
standards of production quality and accuracy. The highly detailed 
aerial imagery requires large amounts of data that can be expensive 
and time consuming to store and process.

Aerometrex needed better speed and larger storage to optimise 
its current business processes and support future growth. Since 
going public last year the company has grown exponentially, 
requiring a storage solution that will grow with the business in a 
cost-effective way.

Aerometrex had eight separate storage systems for different 
parts of the business, which had been added as the business grew 
organically. Having enough storage was an ongoing battle. For 
example, last year Aerometrex captured all of Greater Sydney from 
the air for digital mapping with the raw data alone totalling 300 
terabytes. At other times, some of its systems need to write more 
than 10 terabytes in large sequential streaming within a short 
period every day. The raw data is then processed, and each one of 
those images distilled down into one to 60 kilobyte file — more 
than 200 million of them!

Aerometrex needed a solution to prepare for future storage 
challenges, for storing and processing new forms of image capture, 
as well as for the use of artificial intelligence and machine learning 
and fuelling an exponential growth in data. It also needed to be able 
to access its data at all times and replicate it within two locations to 
ensure data security.

How Seagate bolstered 
Aerometrex’s data storage
Keeping up with the exponential data growth needed by 
evolving imaging technologies and solutions.

Aerometrex selected Seagate because its solution provided 
affordable and fast mass data capacity. The company worked with 
Seagate to adopt a combination storage solution — consisting of 
flash, solid-state drives and hard disk drives — that would bring 
together its eight separate storage systems. Centralising its storage 
enabled Aerometrex to do on-the-fly backup replication, which has 
saved the business from doubling its IT team.

The Seagate solution drastically improved Aerometrex’s image 
processing with the outstanding performance of both IOPS and 
sequential write throughput. For example, thanks to the speed in 
which the storage can feed data into a machine, one machine on 
top of the storage now takes half a day to do what previously took 
a week for eight servers to complete. Seagate’s solution also enabled 
the business to significantly consolidate its processing power, 
shifting its storage from scattered workstations and RAIDs into the 
server room for easier management.

Aerometrex selected an option that suited its specific needs, 
with a simple licencing agreement and a configuration that the 
business can expand in the future. “Seagate provided a tailored, 
high-performance mass data management infrastructure that 
allows us to continue growing our business and lowers total 
cost of ownership across multiple business functions,” said Peter 
Montgomery, Aerometrex ICT Manager.

Previously Aerometrex had considered building a data centre, 
but after consulting with Seagate, the IT team realised that its 
current processing power was under-utilised. The storage upgrade 
significantly improved processing speeds while physical rack space 
needs decreased. Aerometrex now has triple the amount of storage 
while using only a fifth of the space of its previous set up.

Working with Seagate has reduced the amount of time it takes 
Aerometrex to process very large data sets by up to 95%. This 
improves the experience for clients and reduces the risk of the 
system being interrupted during the process. Fewer man hours 
also mean employees can work more efficiently and with less stress. 
And the storage solution has had a profound effect on a number 
of business metrics in addition to cost and delivery. For example, 
it has resulted in lower error or return rates and improved system 
availability. Also, more-efficient processing has reduced overheating 
issues, the air conditioning bill has gone down, and no data has 
been lost during power outages.

The Seagate data storage solution solved issues any businesses 
such as Aerometrex and others in the multimedia and imaging 
industries may face. In addition, it is supporting Aerometrex’s 
future growth, enabling it to work with more clients on data-
intensive projects without having to continue to add headcount to 
its IT team. The business is able to scale and prepare for new forms 
of image capture and data analytics in a cost-effective manner. n

42 position April/May 2022

partner feature



CARLSON HAS YOU COVERED
For every stage of the project,

Michael Manning ■  Regional Sales Director for Asia Pacific 

+61 4 1239 2674 ■ mmanning@carlsonsw.com

carlsonsoftware.com.au 

LEAD THE FIELD WITH CARLSON SOFTWARE

From the Field

To the Office

To Completion

HMHM

POS AM 22 PG 00 Manning Carlson FP.indd   1POS AM 22 PG 00 Manning Carlson FP.indd   1 21/3/22   2:48 pm21/3/22   2:48 pm



T he federal government has 
announced more than $65 million in 
extra funding to fast-track Australian 

technologies into space sooner and to boost 
sovereign launch capacities.

The government has also instructed the 
Australian Space Agency (ASA) to develop 
a plan to put an Australian astronaut 
into space.

“Any astronaut and any spacecraft has 
a team of thousands behind them, not 
to mention invaluable technology and 
research and carefully manufactured parts,” 
said the Prime Minister, Scott Morrison.

“All of that means new technologies 
that make things simpler and safer, the job 
opportunities that come from a booming 
industry or the technology advancements 
that can be applied in our everyday lives.”

The government says that, since 2018, it 
has invested more than $800 million into 
the Australian space sector, with the aim of 
tripling the size of the sector to $12 billion 
and leading to20,000 new jobs by 2030.

As part of the $65 million package, the 
government will co-invest more than $32 
million into the development of up to three 
new or existing spaceports or launch sites 
across Australia.

The ASA will also receive more than $32 
million to procure and provide spaceflights 
and services for the Australian space sector, 

such as ‘flight qualification’.
This includes a $3.5-million national 

student space challenge that would see 
student payloads sent into orbit.

Head of the Australian Space Agency, 
Enrico Palermo, said the Fast-Tracking 
Access to Space package would help address 
gaps in the local sector.

“By supporting Australian businesses 
and researchers to get their products into 
space more quickly, we are helping them to 
demonstrate their capabilities to the world, 
which in turn will create new opportunities 
that see them grow,” Mr Palermo said.

South Australia-based launch start-up, 
Southern Launch, said it welcomed the 
announcement.

“I look forward to the not-too-distant 
future when all Australians can take pride 
in our national space future,” said the 
company’s CEO, Lloyd Damp.

The ASA has been tasked to work with 
international partners to put an Australian 
astronaut back into space.

There have been three Australian-born 
people who trained as astronauts, only two 
of whom made it into orbit.

The first was Philip Chapman, an 
aerospace engineer who, after taking out US 
citizenship, was selected by NASA in 1967. 
Chapman trained as a lunar module pilot 
and could possibly have been chosen as a 

crewmember of an Apollo lunar landing 
flight had the last three Apollo missions not 
been cancelled. Like many other astronauts, 
Chapman resigned from NASA in 1972, 
disillusioned about the direction of the US 
space program. He died in April 2021.

The first Australian-born person 
to fly in space is Paul Scully-Power, an 
oceanographer who had served in the Royal 
Australian Navy and US Navy. He worked 
on several space projects in the USA in the 
1970s and became a US citizen in 1982. 
Scully-Power was chosen to fly aboard the 
STS-41-G space shuttle mission in 1984, 
after the initial payload specialist had to 
pull out of the mission at short notice.

The other Australian-born astronaut is 
Andy Thomas, an aerospace engineer who 
took out US citizenship in 1986 with the 
aim of joining the NASA astronaut corps, 
for which he was indeed selected in 1992. 
Thomas made four spaceflights, including 
spending almost five months aboard the 
Soviet space station Mir.

In the late 1970s, when the first space 
shuttle flights were not too far away, NASA 
invited Australia to select and supply an 
Australian citizen to join its astronaut 
corps. The only catch was that Australia 
would have to pay for that person’s training. 
The federal government considered it but 
ultimately declined the offer. n

$65m boost for  
Australian space industry
Funding has been allocated for spaceports, new technologies and an Australian astronaut.

The Australian Government aims to put another Australian 
astronaut into space. Pictured is Paul Scully-Power (right), the 
first Australian-born person to fly in orbit, in the mid-deck of 
the space shuttle Challenger during flight STS-41-G in 1984. 

Courtesy NASA.
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Transportable commercial drone
The DJI Matrice 30 is DJI Enterprise’s flagship drone that fits in 
a backpack. It integrates multiple high-performance sensors into 
a single camera payload, is controlled with a redesigned remote 
control and runs on upgraded Pilot 2 software, which, the company 

Tilt-compensated total station pole
Leica Geosystems (distributed 
by CR Kennedy) has introduced 
the Leica AP20 AutoPole, a 
solution for automated total 

stations that combines an 
intelligent sensor module with 
the AP Reflector Pole and 
operates with Leica Geosystems’ 
existing automated total stations 
to create autonomous workflows. 
According to Leica, it is the 
world’s first device on the market 
that solves three common 
workflow challenges: holding the 
pole vertical and stable, entering 
the pole height manually into 
the field software and locking 

to a foreign target on a site with 
multiple reflectors.

The tilt compensation of 
the AP20 AutoPole increases 
efficiency when working with 
total stations; there is no longer 
a need to level the pole for 
measurements and stakeout. 
Tilt compensation decreases 
measurement time and increases 
flexibility and safety on site 
by enabling the measuring of 
points in locations that are 

inaccessible or put the user 
at risk. By updating the pole 
height automatically in the field 
software, the system ensures 
that the height on record is 
always correct, which avoids 
errors, time-consuming post-
processing and returning to the 
field to re-measure. Additionally, 
the AP20 AutoPole’s target 
identification ensures the user’s 
instrument will always lock to 
the correct target.

says, improves the flight experience. The M30 model offers more 
power, endurance and capability for rugged professional uses, while 
its size makes it suitable for easy transportation and fast setup.

The DJI M30 enables professionals to fly and perform beyond 
their immediate surroundings. It integrates smoothly with the new 
DJI FlightHub 2 fleet management cloud-based software and the 
DJI Dock for collaboration with remote and unattended operations.

The M30 series comes in two versions, the M30 and the 
M30T. The M30 integrates a 48-megapixel ½-inch CMOS sensor 
zoom camera with 5×-to-16× optical and 200× digital zoom, 
a 12-megapixel wide-angle camera, 8k photo 4K/30 fps video 
resolution, and a laser rangefinder that can give the precise 
coordinates of objects up to 1,200 metres away. The M30T 
features an additional 640x512px radiometric thermal camera. 
With IP55 ingress protection, the M30 offers performance in 
harsh environments, in heavy rains, high winds, high altitudes, 
even in icy and snowy conditions and extreme temperatures from 
–20° C to 50° C.

1Spatial has extended the capability of its survey application, 1Edit, 
with increased support for photos and 2.5D data. 1Edit 3.1 enables 
users to attach feature photos, including automated geotagging, 
which enables surveyors to visualise assets and fine tune their 
observations. The latest version now includes new validation 
functions and improved handling for Heights (2.5D data), typically 
useful for detailed asset and land management surveys.

New survey software capabilities
Enhanced styling, including bitmap fills and dashed lines make 

it easier to identify and classify different asset types during surveys. 
Additional control of editable layers and fields provide protection 
for non-editable data and protects the quality of data. Significant 
improvements to rendering of thematic mapping, further enhances 
the speed and fluidity of the intuitive user interface.

1Edit now supports the storage of photographs as an attribute 
on a feature. The photos can be 
captured from the front or rear 
camera and are stored as a Label 
object. Photos captured during 
the survey are visible in the 
field and in the office as a useful 
reference for inspectors who are 
hybrid working.
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President’s 
Column

Anyone associated with the Australian 
geospatial community is likely to 
have heard about the proposed 

merger between SSSI and SIBA | GITA 
over the past few months. It is now time 
for members to decide if a new peak 
body representing surveying and spatial 
professionals and businesses will be formed.

SSSI is no stranger to being part of a 
merger — it is how we were formed 13 
years ago with the merging of the Spatial 
Sciences Institute (SSI) and the Institution 
of Surveyors (ISA). The major factor 
championing this merger was the Federal 
Government’s Spatial Information Industry 
Action Agenda. The intent was to create a 
strong, unified voice for the surveying and 
spatial sciences profession, with an ability to 
better serve its members.

I am not for one minute implying this 
merger was all smooth sailing. Mergers 
are not simple. They take time, much 
consultation and consideration. The 
number one priority is to determine 
whether the merger will be in the best 
interests of the members and understand 
how a merged organisation would bring 
greater benefits to members and the 
wider sector.

The logistical reasons for why a merger 
makes sense are clear — shared resources 

mean greater efficiencies, less duplication of 
work, concentration of expertise. But what 
does it mean to each member of SSSI if we 
merge with SIBA | GITA? How will a merged 
entity provide greater value to ‘me’ as a 
member and the wider sector?

To date, I have been overwhelmed by 
the support and feedback received about 
this potential merger progressing. Our 
consultation sessions with members have 
been well attended and engaging. Our 
members feel so connected to SSSI and they 
want it to succeed. For us to take the next 
steps necessary and to adequately represent 
the surveying and spatial sector, we need 
to engage with business and work together 
towards positive change.

It is very clear to me — by merging, 
SSSI and SIBA | GITA can do more for our 
sector. We would become a powerful voice 
that represents both professionals and 
businesses and create a stronger foundation 
for sustainable sector growth. At the 
moment we are experiencing significant 
workforce capability and capacity issues. 
We need to work with government, 
academia and industry to ensure we have 
the structures and programs in place to 
nurture a skilled and qualified workforce 
in the future. With our combined skills and 
resources, we can advocate for initiatives 

Nomination for FIG presidency
SSSI has nominated Professor Abbas Rajabifard 
HFSSSI for the prestigious position of International 
Federation of Surveyors (FIG) President 
for the term 2023–26. (The selection will be 
made at the General Assembly in September.) 
Professor Rajabifard is a proud surveyor and an 
internationally recognised scholar and engineer, 
with proven experience in leading and chairing 
professional organisations and executive science 
panels. He has built an extensive international 
network and is well positioned to champion the 
future direction of FIG and the interests of the 
geospatial community. You can read more about 
him in Tony Wheeler’s interview on page 50.
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SSSI recognises industry leaders
SSSI has recognised three members who have made significant contributions to the 
Institute and the profession, by conferring them as Fellow or Hon Fellow of the Institute.

Dr Lesley Arnold, FSSSI, has more than 35 years’ experience in spatial information 
management and extensive knowledge in spatial data supply chains and enterprise 
systems. An active Member of the UN-GGIM Legal and Policy Frameworks Working 
Group, she has made a significant contribution to the development of documentation 
for the Integrated Geospatial Information Framework. She is currently President-elect 
for SSSI and Chair, SSSI Disaster Management and Recovery Special Interest Group.

Mary Rabling, FSSSI, has over 35 years’ experience in surveying and spatial and 
is a recognised leader. She is an inspiration to young graduates, particularly women, 
and was one of the first women to achieve Cadastral endorsement in Victoria. A 
foundation member of SSSI and an active participant on our Vic Region Committee 
from 2005 to 2011 (serving as Chair in 2007), Mary has been on the Land Surveying 
Commission Victoria from its inception and has been the SSSI representative on the 
Survey Task Force.

Malcolm McCoy, HFSSSI, has had a stellar 40-year career in surveying and spatial 
with more than 25 years’ experience in senior management roles. A past President of ISA 
and instrumental in the merger of ISA and SSI for the creation of SSSI, he continued as 
a Director with SSSI and was Treasurer for 2003–04. He was also an Assistant Congress 
Director with the FIG Congresses in Melbourne 1994 and Sydney 2010.

Dr Lesley Arnold, FSSSI Mary Rabling, FSSSI Malcolm McCoy, HFSSSI

which will advance our sector and drive 
meaningful change.

From an individual perspective, we 
can guarantee that if the merger proceeds 
you will continue to receive exceptional 
member services — whether it be webinars, 
mentoring programs, events or certification 
and continuing professional development 
points. We will continue to seek our 
members’ expertise on various committees 
and groups and celebrate achievements 
through the Asia-Pacific Spatial Excellence 
Awards or through the conferring of 
Fellows and Hon Fellows — these great 
services will all continue and will continue 
to be even better.

Prior to Locate22, both SSSI and 
SIBA | GITA members will be invited to 
attend an Extraordinary General Meeting 
where we will decide if the proposed merger 
should proceed. If you are a financial 
member of either of these organisations, I 
encourage you to vote and help steer our 
future direction.

I am looking forward to attending 
Locate22 in Canberra this year. It has been 
such a long time since we have all been able 
to meet under one roof. The program is one 
of the best I’ve seen, and I am particularly 

excited to hear from Jack Dangermond, 
founder and President of Esri, who will join 
us virtually for the final plenary session. It 
will be an honour to have the pioneer of the 
spatial technologies industry present for 
our event.

A big thank you to Alison Rose and 
Geoscience Australia for their convenorship 
and leadership of Locate22 — we are very 
fortunate to have had their support and 
expert guidance over the past 12 months. I’d 
also like to acknowledge our very generous 
Platinum sponsors — Esri Australia, 
Geoscape, Nova Systems and Satellogic 
— for their support and participation. 
Organising Locate is a mammoth task and 
I would like to thank all those involved in 
delivering this world-class event.

And finally, my thoughts are with 
our Queensland and New South Wales 
members who have been affected by the 
recent floods. It has once again been a 
very traumatic start to the year for many. 
I wish you all the best as you rebuild — stay 
strong, stay connected to your community 
and most importantly reach out for 
assistance when you need it.

Paul Digney
President
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T he idea or reasons for a merger of 
SSSI and SIBA | GITA for some within 
our community may be unclear. For 

me, it is obvious, perhaps that is because 
I started on this journey in the late ’90s. 
I was approached to represent the Young 
Professionals on a Merge Steering Group in 
Queensland that was assessing the merits of 
ISQ and IEMSQ merging. This group’s work 
was ultimately overtaken by the creation of 
what was then known as SSI, the forerunner 
to SSSI.

Since that time, I have played an 
active role in both SSSI and SIBA | GITA 
both regionally and nationally. I have 
participated in many meetings or forums 
representing the profession/industry 
and often reflected on the duplication of 
resources and efforts of a limited number 
of volunteers, and thought there must 
be a better way of doing things. Member 
representative bodies are effectively all 
working towards the same goal — providing 
services of value and a voice on behalf of 
their members.

Recent research indicates there are 
approximately 18,000 people currently 
working within the surveying and spatial 
community in Australia right now, and this 
is going to increase rapidly over the coming 
years. Many of these professionals do not 
recognise they are undertaking spatial 
activities; they are oblivious that the spatial 
community exists.

There are currently over 20 bodies 
representing the geospatial workforce and 
yet our collective membership is a fraction 
of the total number. We must evolve to 
ensure greater representation. An obvious 
approach is to rationalise the number of 
representative bodies. A merger into a 
larger single voice removes any confusion as 
to who is representing who, on what.

If we can educate the wider community 
and our allied industrial sectors as to the 
importance of the surveying and spatial 
community and demonstrate the value 

to professionals and businesses of being 
part of a peak industry body, our level of 
influence will increase dramatically.

Over my professional career as a land 
surveyor, the only thing that has been 
consistent is change. Technology and 
digital disruption have and will continue 
to offer the spatial community limitless 
opportunities, and it also undeniable there 
will continue to be challenges as this pace of 
change continues to accelerate.

Yet on several matters the spatial 
community’s conversation has not changed 
at all, particularly around workforce 
shortages, the age and diversity of the 
workforce, renumeration, competency 
recognition etc. These are all things 
that impact all sectors of the geospatial 
community, be it private, public, academia 
or research and development, at a 
national level.

To be able to address these issues we 
must be united in our representation, we 
must have significant numbers to change 
the current situation and to keep our 
momentum going. The merger of SSSI and 
SIBA | GITA is a vital step in the process.

Often peak bodies have attempted 
to address too many issues with what, 
unfortunately, have been too little resources. 
Our focus initially will be on a small 
number of goals — as we grow and engage 
with our members, our activities and goals 
will evolve.

Reflecting on the above and the 
consistent feedback from the sector, it 
appears our focus should be on how we 
attract, train/retrain and retain people. We 
need to build capability and the capacity of 
our workforce. This will need to be done 
collectively and collaboratively and should 
develop work previously completed by 
others in the relevant areas.

To be successful we must make 
addressing the workforce shortages a 
priority. If this is done correctly it will 
concurrently address several other 

goals. If the primary focus is to address 
workforce capacity and capability, it 
needs to represent all stakeholders, be 
they employees, employers, educators or 
competency certifiers.

We will need to undertake regular 
sector-wide environmental scans to 
understand its current needs and its 
predicted future needs… be it around 
resources, education, competency or 
standards as they relate to foundation 
spatial data themes. This would allow for 
informed decision making that would 
inform future workforce programs and 
influence policies and standards.

Part of this research needs to 
(continually) evaluate the existing 
educational pathways on a national 
basis and how these pathways interact 
and complement each other. A clear 
understanding of the pathways helps to 
influence career choices and how people 
make those choices.

This research will lead to a better 
understanding of competency recognition 
on a national level, and not only for the 
cadastral surveying sector — all disciplines 
within the wider community will benefit 
from appropriate harmonised competency 
recognition. This will become imperative 
as the forms of education keep evolving 
and micro-credentialling becomes 
more widespread.

This process would ensure that 
important matters impacting members 
are canvassed, advocacy occurs, potential 
solutions are implemented, and the process 
is continually repeated and refined.

For change to truly occur within the 
surveying and spatial community we need 
the support of all those within the sector. 
We can then continue to expand our voice, 
grow our membership, provide a greater 
range of vital member services and increase 
our influence.

Alistair Byrom
Chair, SIBA | GITA

Guest Chair’s Column
Alistair Byrom, Chair, SIBA | GITA

sssi

48 position April/May 2022



F orming a peak organisation 
that effectively represents the 
surveying and spatial community 

has been actively discussed by the SSSI 
and SIBA | GITA boards for well over 12 
months. In the past, both organisations 
have worked successfully together in the 
co-ordination of Locate, Australia’s premier 
surveying and spatial conference, and the 
Asia-Pacific Spatial Excellence Awards that 
recognise our individual and industry high 
achievers. The relationship between both 
organisations is strong with opportunities 
for further collaborations evident.

The remit has always been clear: SSSI is a 
professional institute representing surveying 
and spatial professionals. SIBA | GITA is a 
business association representing surveying 
and spatial businesses and organisations.

Though successful on their own 
pathways, it is clear that more can 
be achieved if both organisations 
formalise their partnership and form a 
new organisation that represents both 
individuals and organisations. More 
importantly, a merged organisation will 
provide greater value to existing SSSI and 
SIBA | GITA members.

The time is right
Drawing on decades of experience, 
goodwill and shaping programs to support 
the sector and its professionals to capitalise 
on opportunities that are surfacing, SSSI 
and SIBA | GITA together have the expertise 
to best represent the current and emerging 
interests of professionals and businesses 
within the surveying and spatial sector.

As a merged organisation, there is the 
opportunity to be a peak body that will be 
agile, impactful, carve out a strong market 
position, achieve greater efficiencies and 
improve internal processes to deliver 
greater return for members.

The surveying and spatial sectors are 

currently experiencing a workforce crisis. 
We do not have the existing or projected 
workforce capability available to meet 
current or future demands. Two immediate 
issues are, firstly, the absence of a sector-
wide National Competency Framework; 
and secondly, the need for regular sector-
wide scans to enable evidence-based 
decisions and program design to address 
workforce issues and inform purpose-led 
advocacy initiatives.

As the recognised peak industry body, 
we will develop comprehensive and relevant 
workforce development strategies and 
a range of services that will: strengthen 
the profile of the sector; improve the 
quality and recognition of professional 
standards and certification; provide multi-
dimensional pathways into the sector to 
attract relevant skills; and ultimately achieve 
greater recognition of the value of the sector 
and its professions across the economy.

Merging SSSI and SIBA | GITA is an 
effective strategy for organisational growth, 
for gaining scale efficiencies and enhancing 
services and reach for the spatial and 
surveying-related sector across Australia.

Key areas of focus
Resources will be focused towards 
facilitating a landscape which enables 
individuals and businesses to meet their 
personal and corporate goals, which 
ultimately drives growth and innovation 
across the sector.

The new organisation will from the 
outset aim to be collaborative and inclusive 
with everyone in the sector, and will aim 
to engage more strongly with other sectors 
to develop synergies and opportunities for 
our members.

Our new entity’s Purpose is clear 
— we exist to build a vital and thriving 
geospatial community. It is important to 
note that in this context, geospatial is an 

all-encompassing term covering all forms 
of surveying, GIS and spatial science, Earth 
observation and remote sensing.

As highlighted, our initial priority will 
be workforce development — establishing 
effective mechanisms to attract new talent 
to the sector and ensuring workforce 
capability to meet existing demand.

Other key areas of focus include:
Advocacy: Provide a unified voice to 

government, spatial users and business 
customers to identify and drive awareness 
of the value of the sector to support greater 
and more affective take-up of spatial 
technology, services and promote the 
effective use of spatial data.

Identifying new growth opportunities: 
Support members to stay ahead of the curve 
with the continued emergence of digital 
transformation trends (Industry 4.0/5.0, 
IoT, Digital Cadastre, etc) both in Australia 
and abroad.

Professional Development and 
Certification: Build industry capability 
through relevant certification, micro-
credentialling, data standards, procurement 
practices and promote greater recognition 
of professional accreditation, etc.

Engagement: Elevate and articulate 
to the broader community the vital role 
surveying and spatial plays in shaping the 
way we work, live and play.

Profile: Elevate the profile of the 
surveying and spatial sector and those who 
work in it, celebrate member achievements 
and be the peak body professionals and 
businesses want to join and be part of.

Next steps
The new organisation will be member-
focused, acting in the best interests of its 
members and industry and will provide 
member benefits and value-add programs 
tailored and relevant to all membership 
levels. We are designing a membership 
model that retains all the professional body 
strengths of SSSI, with the fee structure 
unchanged for professional members, and 
a redesigned company member model that 
offers increased value, and more options, but 
an overall strengthened voice and influence.

Details regarding the organisation and 
membership structure and governance 
model of the new organisation will be 
provided to all SSSI and SIBA | GITA 
members prior to an Extraordinary General 
Meeting (EGM) to be held in May 2022. At 
the EGM members will determine if both 
organisations should merge or continue to 
work independently.

Further details about the merger can be 
found: www.sssi.org.au/merger. For any 
questions regarding the merger or to be a 
foundation member contact: consultation@
sssi.org.au. n

Forming a peak industry body representing 
the surveying and spatial sectors

©
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S SSI is pleased to have nominated Professor Abbas Rajabifard for the position of 
Federation of International Surveyors (FIG) President for the period 2023–26. 
With his strong international senior executive experience and wide connections 

(including links into the World Bank, the Asian Development Bank and the UN), 
Australia has put forward a very strong candidate for this important role.

Professor Rajabifard is Director of the Centre for Spatial Data Infrastructures and 
Land Administration, University of Melbourne. He is also Discipline Leader, Geomatics, 
Department of Infrastructure Engineering, a director on the board of UN-GGIM 
Academic Network and in 2020 was made an Honorary Fellow of SSSI.

SSSI CEO, Tony Wheeler, spoke with Professor Abbas Rajabifard to get his views 
on the road ahead.

In conversation with

Abbas Rajabifard

TW: What would the FIG Presidency 
mean for you and for Australia, 
especially with the FIG Working Week 
coming up in Brisbane in 2025?
AR: I am a proud surveyor, scientist 
and engineer, with passion and proven 
experience of leading professional 
organisations and science panels. It has never 
been a more strategic and exciting time for 
us and our professional associations like 
SSSI and FIG, to be more actively engaged 
in the internationalisation and opening 
of opportunities for our members and 
practitioners and expanding our services and 
education to a wider jurisdiction.

However, the risks are real in terms 
of skills quality, market concentration, 
other disciplines expanding into our core 
activities and external geopolitical factors. 
Moreover, FIG’s commitment to be a global 
institution contributing to improve our 
quality of life, must be reiterated in their 
strategies. I am excited by the prospect of 
bringing my breadth of my professional and 
academic experience over the last 30 years 
to add value to these aims, particularly in 
enhancing the FIG’s emphasis on a deeper 
engagement with the emerging market.

An effective president in this role can 
significantly improve the efficiency and 
effectiveness of the association and its 
future directions and strategic pathways. At 
the same time, FIG must develop a better 
focus on preparing the next generation of 
practitioners and formulate activities and 
training in alignment with the needs of 
emerging markets and industry.

In the context of Australia, with our 
plan of hosting the FIG Working Week in 
Brisbane 2025, we have a great opportunity 
to leverage that trend by working together 
to maximise the return on our investments 
and creating a better and bigger market for 

our industries and members. Therefore, as a 
SSSI member, I am motivated and very keen 
to be part of the journey to improve our 
international standing.

TW: How would you strengthen 
FIG’s relationships with other global 
institutions?
AR: A global association like FIG needs to 
re-examine its vision and develop a smart 
plan and strategic activities that ensure it 
remains relevant and serves the needs of 
the market and its members, and prepares 
them for the world we have today and into 
the future.

By leveraging my international 
leadership experience and network and 
my involvement at the strategic level with 
several major international initiatives, 
I would help shape and advance FIG’s 
direction to guarantee its international 
standing. Engagement and a consultative 
process would be a strong feature if I am 
successful. I enjoy the challenge of bringing 
together multiple disciplines to build a 
cohesive team — this approach will be key 
to the future success of the FIG when it 
engages externally.

My vision for FIG is centred around 
converging its aims, objectives and mission 
in line with all changes in the market. This 
vision resonates with FIG’s current stated 
mission, and by adapting to the emerging 
trends will help to ensure the disciplines 
of land and surveying and all who practice 
them meet the needs of global markets 
and communities.

TW: How can FIG assist surveyors and 
spatial professionals to play a role in 
digital transformation and the move to 
Surveying 4.0?
AR: Digital transformation and global 

challenges such as population growth, 
urbanisation, land availability, climate 
change, sustainability and resilience, are 
increasingly altering all aspects of our 
societies and our economic stability. 
Technological advancements are offering 
new ways to design, produce, consume 
and manage by providing a ‘live’ system to 
model, measure and monitor changes. At 
the same time the dependence of projects 
on land and location information, and the 
role that surveyors and land administration 
(cadastre) are playing in them — and the 
use of location information in everyday life 
— is growing dramatically. Our professional 
societies must adjust their strategic plans 
and services to ensure their members are 
ready to provide better services and be 
confident in moving to Surveying 4.0 with 
strong new and multi-faceted skills in using 
big data, IoT, cloud computing, AI and AR, 
digital twins and so on.

TW: How do you see FIG changing to 
meet these global challenges?
AR: A number of strategic global initiatives 
have emerged from authorities and global 
entities, such as the UN, World Bank 
etc. These agencies mostly have initiated 
major projects of work around new 
strategic frameworks or roadmaps (SDG, 
IGIF, NUA) to assist global communities 
to maximise the return of their efforts, 
as well as improving the efficiency and 
effectiveness of actions. In all these 
initiatives, land and geospatial information 
are crucial components. We need to map 
and understand these relationships to 
better respond. Therefore, an organisation 
such as FIG has a major role to play in this 
changing market, and we as surveyors, 
spatial and land practitioners can play a 
strategic role in the process. n
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Secure cloud based platform

Euclideon udcloud is a visualisation platform that allows 

for the fast and secure delivery of 3D models.

This Visualisation as a service (Vaas) provides seamless sharing

and collbation, alowing businesses to e�ectively manage, analyse

and gain insight from their datasets and digital twins. The assoiated

data-driven decision making enables productivity and opporttunity

at an unprecedebted scale.
Euclideon

UNLIMTED3D
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udCloud
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Used and trusted 
by over 2000 

companies globally

What can SLAM do?
Discover the latest, cutting edge 3D mapping technology from 
GeoSLAM and create 3D maps of your environment in minutes.

Contact Caroni for more information, and to arrange a demo.

+61 8 6189 8709 info@caroni.com.au www.caroni.com.au
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