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Disruption
Data science and machine learning could create a productivity revolution.  
Is Western Australia ready?

OUR PARTNERS – HELPING US SHAPE GREAT FOR THE STATE

The concept of disruption has 
been a major focus in recent 
years, but has taken on a whole 
new meaning in the wake of 
COVID-19. 

While organisations have 
adapted to unprecedented 
uncertainty by pivoting prod-
ucts and services to meet the 
changing needs of customers 
and remain relevant in order to 
survive, the pursuit of disrup-
tive innovation appears to be 
taking a back seat.

(See page 12)  

Ashley Brown
WA practice leader  
KPMG Digital Delta

Digital disruption affects 
all of us. For those studying 
computer science, it’s becom-
ing increasingly important 
to understand the ethical 
issues around the use of these 
technologies.

(See page 11)  
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POWER Supercomputers like this 
one at DUG Technology process 
huge amounts of data. Photo: 
Gabriel Oliveira

Automated vehicle technol-
ogy is rapidly advancing and 
is expected to be one of the 
biggest disruptions to mobility 
since cars were invented.

Around the world, including 
here in Western Australia, 
groundbreaking driverless 
vehicle trials are in motion, 
helping pave the way for this 
looming transport revolution.

As this and other advanced 
technology becomes more 
prolific across our trans-
port network, it will drive 
wide-ranging changes, reshap-
ing the way we live, socialise 
and travel, and forcing us to 
rethink how we design  
our cities.

(See page 10)  
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How should WA prepare for a productivity revolution 
driven by data science and machine learning? 

STRATEGY Liz Dallimore 
is heading up the WA Data 

Science Innovation Hub.

Story by Matt Mckenzie  Photos by Gabriel Oliveira

Autonomous vehicles will 
process about one giga-
byte of data per second, 

according to US tech com-

pany Intel, roughly equivalent to 

an hour of standard definition 

television.

The Square Kilometre Array 

radio telescope planned for the 

Murchison region will create 

many orders of magnitude more 

information.

That 132,000-antenna oper-

ation will produce 157 terabytes 

of data per second, the CSIRO 

has estimated.

The numbers give a glimpse 

into just how big the theme of 

‘big data’ can be.

As the information accumu-
lates, computing power is also 
improving to process it all.

Along with the data and pro-
cessing power comes machine 
learning, in the field of artificial 
intelligence, where computer al-
gorithms can be improved auto-
matically by running prodigious 
iterations.

Business News spoke to a 
number of organisations to ex-
plore how they are using the 
technology to solve problems.

From detecting heart disease 
(see page 10) to predictive ana-
lytics in resources (page 7), ma-
chine learning could unleash a 
wave of productivity and higher 
living standards.

Big data,
big potential, 
big challenges

It could sharpen-up provision 
of public services, make local 
industry more competitive, and 
earn export revenues.

But with every story of disrup-
tion there’s a need to ensure all 
of society can make the transi-
tion.

It’s easy to see why there’s 
some anxiety on this front.

In 2018, McKinsey Global In-
stitute estimated that up to 375 
million workers worldwide may 
need to change occupations by 
2030 because of artificial intel-
ligence.

Meanwhile, a 2015 paper by 
Australia’s Office of the Chief 

Continued on page 4

It’s still difficult to 
attract good people 
here - Liz Dallimore
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Economist predicted up to 44 
per cent of jobs could have tasks 
at risk of automation in coming 
decades.

McKinsey nonetheless be-
lieved full employment could be 
maintained to 2030 in most sce-
narios, as demand for other jobs 
grew, including creatives, tech 
professionals, builders, teachers 
and care providers.

There’s a further thread to 
consider: Western Australia will 
face growing pressure as com-
peting regions embrace tech-
nology, because automation 
used in Pilbara iron ore mines 
to cut down costs could equal-
ly find application in Guinea  
or Brazil.

Leading the charge
It’s often said that WA’s Pil-

bara region has more auton-
omous vehicles in operation 
than Silicon Valley, with trucks, 
trains and drill rigs on iron ore 
mines and through the supply  
chain.

While the scale attracts head-
lines, there are pockets of inno-
vation across the economy.

Big state-owned utilities Water 
Corporation and Western Power 
have used machine learning.

Picking out rooftop solar pan-
els from satellite images and 
predicting potential pole top 
fires has helped better target 
investment, maintenance and 
upgrade strategies for the power 
network.

Three Springs Technology is a 
smaller, private consulting busi-
ness developing its own prod-
ucts.

Co-founder Sherief Khorshid 
worked in quantitative finance in 
Hong Kong before returning to 
Perth in 2016.

His first move was to develop 
an automated currency trading 
system, and Three Springs then 
moved into computer vision ap-
plications, including in the med-
ical and mining sectors.

Computer vision trains al-
gorithms to detect content in 
images, such as a face or an  
object.

Three Springs consulted to 
ASX-listed Resonance Health, 
automating some of its medical 
products (see page 10).

Mr Khorshid said Three 
Springs shared its time between 
consulting work and developing 
its own products to scale-up.

One such development was a 
comment moderation product 
initially created by Mike Clark, 
who joined the business in a 
merger in November 2019.

The software is now being tri-
alled with a major media organ-
isation.

It’s in a branch of machine 
learning called natural language 
processing, where computers are 
trained to understand language.

Another computer vision use 
case was working with a convey-
or belt manufacturer, analysing 
video footage to detect wear.

It could shave significant time 
off the maintenance process, Mr 
Khorshid said, with analysts oth-
erwise needing to scroll through 
many hours of footage looking 
for defects and then finding the 

right place on the belt to make 
a repair.

“It’s all about saving time and 
making it easier for them to 
monitor the conveyor belt,” Mr 
Khorshid said.

Leederville-based Frontier 
Automation has used sensor 
equipment and machine learn-
ing to improve vessel safety 
when docking in ports.

“When [a vessel] is moored up 
… the technology ensures safe 
mooring, safe loading, you can 
have excessive movement even 
when moored,” chief executive 
Jochen Franke told Business 
News.

If a vessel damaged a fender 
in a port it could cost millions, 
he said.

Targeting a very different sec-

tor of the economy is U Group, 
using big data and machine 
learning for retail.

The startup has a panel of 
consumers who submit receipts 
into the company’s apps, Li-
quormate and ReceiptJar.

Founder Tyler Spooner told 
Business News computer vi-
sion could detect items on the 
receipt, and machine learning 
would crunch the data for retail-
ers to use.

The technology is intended to 
help brands build better prod-
ucts for consumers, and can tar-
get market research questions to 
users of a product.

Consumers participate in a 
rewards program and can keep 
an accessible record of their re-
ceipts electronically.

Big data, 
big potential, 
big challenges

375m  
Workers who may 
need to change 
jobs due to AI by 
2030
Source: McKinsey Global Institute
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U Group partnered with data 
giant Nielsen earlier this year 
and has worked to onboard 
some big retail brands.

The startup built its own tech-
nology to read receipts and ex-
tract data, Mr Spooner said, with 
about 2 million receipts in the 
system and more than 250,000 
coming in each month. 

Mr Spooner said while busi-
nesses had huge amounts of 
potential data, it was the quality 
that was important.

ASX-listed Imdex has used 
machine learning for geosci-
ence applications.

Speaking to Business News, 
chief executive Paul House 
highlighted the importance of 
data quality.

That’s because a machine can 

Ms Dallimore said WA had 
a comparative advantage in 
data analysis, but upskilling 
workers to understand and de-
rive meaning from data was  
critical.

Universities were playing a 
role developing local talent, she 
said, but businesses had often 
needed to search other juris-
dictions to find suitably skilled  
employees.

“It’s still difficult to attract 
good people here,” Ms Dalli-
more said.

“That’s the perpetual chal-
lenge in WA … to get people to 
realise there’s opportunities.

“It’s about promotion, telling 
those stories about things hap-
pening in WA.

“I was at a conference speak-
ing to a data scientist based 
in Sydney … he said he had 
no idea what was happening  
in WA.”

Competing with east coast 
businesses for employees was 
a big challenge, according to a 
number of industry figures.

“The talent pool is not that 
deep but there’s a lot of interest 
in the field,” Three Springs’ Mr 
Khorshid said.

“It’s difficult to get people who 
are good at AI and can code.

“To be commercially useful 
you need to [do both].

“The key is you need to have 
a supply of graduates that are 
studying the right things, that 
can already code really well.”

A spokesperson for health 
insurer HBF, which is using ma-
chine learning to prevent fraud 
and predict health trends, said 
the data science capacity in WA 
was improving but needed nur-
turing.

Organisations would need to 
invest in talent, the spokesper-
son said, which HBF was doing 
with universities.

“The other key is developing 
diverse teams of different ca-
pabilities to help deliver value … 
there needs to be a strong un-
derstanding of the business, and 
highly developed visualisation 
and storytelling skills to translate 
findings,” she said.

On the collaboration theme, 
WA Data Science Innovation 
Hub’s Ms Dallimore said knowl-
edge transfer across industries 
would be a priority, particularly 
to smaller businesses.

An example of an organisation 
hoping to drive that collabora-
tion is Ministry of Data, which 
has organised hackathons for 
startups and entrepreneurs to 
solve problems for state govern-
ment agencies.

Founder Tim Sondalini said 
Ministry planned to move be-
yond hackathons to broker 

only learn through the data fed 
into it.

Some major investments in 
computing power are in the 
pipeline in WA to support the 
huge requirements in data pro-
cessing.

DUG Technology listed on 
the ASX this year in a $26 million 
initial public offering, with the 
company flagging as much as 
$100 million of new capacity in 
computer rooms and machines 
in the years ahead.

In October, the Pawsey Su-
percomputing Centre awarded 
a contract to Hewlett Pack-
ard for a new supercomputer, 
which will have 30 times the 
processing power of its existing  
assets.

That $48 million deal will pre-

pare the centre for data from the 
Square Kilometre Array.

Change prep
In coming weeks, the state 

government is expected to re-
lease the WA Data Science Eco-
system Report, which will guide 
development of the industry in 
the state.

That has been developed by the 
WA Data Science Innovation Hub, 
based out of Curtin University.

Hub director Liz Dallimore 
said developing an adequately 
skilled workforce and sparking 
collaboration around data sci-
ence would be two key priorities 
for the industry.

The themes were echoed 
among many organisations that 
spoke to Business News.

relationships between tech 
businesses and government 
agencies.

Mr Sondalini said COVID-19 
had put some of WA’s devel-
opment on ice for the past few 
months.

“The feeling I’ve got when I 
talk to people … we’ve gone a 
little bit on pause,” he said.

“[But] there’s a lot of energy.
“There’s a real energy to start 

getting back to where we were.
“I’m optimistic, I believe in 

technology.”
Mr Sondalini highlighted two 

strengths in WA for data science, 
including the human capital at-
tracted and built by the resourc-
es industry.

“Having the big mining com-
panies in WA means we have 
brilliant minds, brilliant skills, we 
can adapt quickly to problems 
state agencies have,”Mr Sondali-
ni said.

The second was the open-da-
ta policy.

“An open-data policy exists in 
the state government, it’s very 
good,” he said.

“We should celebrate it more.”
Other jurisdictions are lobby-

ing for an open-data approach, 
which gives citizens increased 
access to government informa-
tion.

Examples of accessible data in 
WA include aerial imagery, her-
itage building plans, transport 
routes, car parks and utilities in-
frastructure.

Public sector agencies need-
ed to take the lead and articu-
late problems, Mr Sondalini said, 
with NSW a good model.

Three Springs’ Mr Khorshid 
said open-data policies had 
supported tech development 
and highlighted medical re-
search as an area with significant  
potential.

WA had world-leading data 
sets in medicine, he said, but 
enabling access was an exten-
sive process.

The other collaboration prior-
ity was around business culture.

The Three Springs team and 
U Group’s Mr Spooner agreed 
larger businesses needed a cul-
tural shift to become more will-
ing to work with startups.

Bigger companies might be 
more comfortable using bigger 
organisations, but that would 
not necessarily deliver the 
most value, industry members  
said.

However, there was a grow-
ing number of large businesses 
embracing startups, they said, 
a trend it was hoped would  
accelerate.

Continued on page 6

IN CHARGE James 
Telders (left), Sherief 

Khorshid, and Mike Clark 
are directors at Three 

Springs Technology.
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Creative  
destruction?

When asked about the con-
cerns in some segments of so-
ciety about job losses from au-
tomation, many in the industry 
acknowledged the challenge but 
were optimistic.

Ministry of Data’s Mr Sondalini 
said he was optimistic about the 
potential of technology.

But he acknowledged the need 
for empathy and support through 
the transition.

“There’s going to be a bit of 
friction out there,” Mr Sondalini 
said.

“You can’t be naive; not every-
one is going to learn how to be a 
Java/Python developer.

“With support, people can find 
new ways to adapt their skills.

“People tend to be quite re-
silient in finding new ways to 
adapt.”

WA Data Science Innovation 
Hub’s Ms Dallimore said AI could 
take some jobs and create new 
ones.

Disruption of jobs was already 
constant, she said.

“What I say to kids is that, ul-

Big data, 
big potential, 
big challenges

timately jobs will be taken, but if 
you’ve got an ability to use data, 
think critically, the things a ma-
chine can’t do, they’re the apti-
tudes you want,” she said.

Optimism
Data science’s potential has 

attracted interest from the gen-
eration that will be entering the 
workforce during a period of ac-
celerating change.

At the University of Western 
Australia, the Data Science club 
has grown to have 250 members 
in just 18 months.

President Claire Heffernan had 
previously completed degrees in 
arts and in marketing, and said 
she started studying data science 
to upskill, particularly analysing 
consumer behaviour and target 
markets.

“It opens a lot of doors … it can 
be implemented in any indus-
try,” Ms Heffernan told Business 
News.

“That’s why data science has 
really blown up in the last 10 
years. There’s a lot of data lying 
around, people may not know 
how to use it.”

She was confident students 
from an arts background would 
have potential in the data science 
space, because understanding 

and communicating the data 
were important skills.

UWA Young Engineers chair-
person Josephine Liantono also 
has an interest in data science, 
and interned in cognitive con-
sulting with a professional ser-
vices business.

She, too, was optimistic about 
the potential impact of machine 
learning.

“It allows us to do more excit-
ing work,” Ms Liantono said.

“The machines do more me-
nial tasks.

“It frees your time up to make 
more of an impact in the or-
ganisation and with the people 
around you.”

Ms Liantono highlighted po-
tential positives for workers, par-
ticularly around safety and work-
ing conditions.

Workers might want to move 
into something less intensive, she 
said, rather than operating heavy 
equipment on site in a high-pres-
sure environment.

“They can control the ma-
chines from elsewhere,” Ms Lian-
tono said.

Rachel Cardell-Oliver will play 
a particularly critical role in set-
ting up WA’s data science and 
tech future by preparing the 
workforce.

As UWA head of department of 
computer science and software 
engineering, Ms Cardell-Oliver 
said the university intended to 
give students an understanding 
of the fundamentals behind al-
gorithms and programming.

That was more important than 
specialising in any particular pro-
gramming language because it 
taught skills that would be appli-
cable in decades ahead.

“When training computer sci-
ence graduates, we always have 
the possibility that the future 
does not look like the present,” 
Ms Cardell-Oliver said.

“It’s really important students 
know [the fundamentals].

“We give them experience in 
lots of different industries; it’s a 
very applied field.

“Our graduates from 30 or 40 
years ago worked on autono-
mous rail in the Pilbara.”

Computer science students 
had to adapt their knowledge as 
the needs of society changed, 
she said.

“I’ve learned a new program-
ming language every year or 
two since I graduated,” Ms Car-
dell-Oliver said.

She highlighted two skills 
considered particularly import-
ant for tech students: the ability  

to work with others and ethics.
“[Coding] is a team activity,” Ms 

Cardell-Oliver said. 
“Most systems are too big for 

one person to understand.
“It’s much more collaborative 

than people think.
“There’s an image of a young 

man or woman in their bedroom 
… but most are teams.”

Team collaboration was part 
of the curriculum, while student 
clubs and mentoring programs 
supported students to develop 
those skills.

A degree specialising in AI at 
the university would include a 
minor in ethics, she said.

“Technology is not value neu-
tral,” Ms Cardell-Oliver told Busi-
ness News.

“You don’t build things in a 
box and give up responsibility for 
them.”

However, she said creators of 
new tech would need to think 
through consequences.

“There can be a danger of not 
doing so, you see that in some 
of the face recognition stuff,” Ms 
Cardell-Oliver said.

“It’s got some unacceptable 
uses.

“Education isn’t just about fill-
ing people with facts, it’s also 
about values.”  

Technology is not value 
neutral … you don’t build 
things in a box and give 
up responsibility for 
them - Rachel Cardell-Oliver

LEADER Rachel 
Cardell-Oliver is 
shaping the next 

generation of 
computer science 

experts.
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IT is often said that the one 
percenters can make all the 
difference on the football 

field, with a spoil, smother or 
shepherd often a game breaker.

The adoption of technology 
can be similar, giving proponents 
an edge in a highly competitive 
international market such as oil 
and gas.

But the benefits extend beyond 
the revenue generated.

The expertise can be exported 
around the world, while the 
research and innovation grows 
local human capital.

Autonomous subsea vehicles 
and predictive analytics are two of 
the fields where Western Australia 
is developing leadership.

The state also linked into an 
interesting internationally emerg-
ing field in November 2019, when 
Woodside Petroleum signed an 
agreement with IBM to partner in 
artificial intelligence development 
and quantum computing.

The Perth-based company 
became the first Australian busi-
ness to join IBM’s Q Network, 
focused on quantum computing 
research.

While commercial applications 
of quantum computing are still 
years away, Woodside’s embrace 
of the technology links WA into 
the science, with a small group 
of employees training in quantum 
computer coding.

Traditional computers use bits 
that are either on or off, repre-
senting a 0 or a 1.

Quantum computing uses 
qubits, which, thanks to some very 
high-level physics, can be in more 
than one position at any time, and 
so can calculate more rapidly.

It means a quantum com-
puter with a few hundred qubits 
could make calculations many 
times faster than an existing 
supercomputer.

That has huge implications, 
including in cryptography and 
machine learning, or for advanced 
modelling of a multibillion dollar 
processing facility.

The science has a long way to 
go, as the computers are more 
prone to errors and face other 
problems.

However, the small Woodside 
team developing skills in this area 
shows how major industries can 
build human capital and deliver 
broader results for the state.

Chief digital officer Shelley 
Kalms said the team was working 
nightshift, making collaboration 
with experts overseas easier.

More broadly, the IBM deal 
brought access to some of the 
world’s brightest researchers at 
the Massachusetts Institute of 
Technology, Ms Kalms said.

Autonomous  
Burrup

Back in the early 1980s, the LNG 
industry was still in its infancy.

New technology was developed 
as the North West Shelf Venture 
project was built in Karratha, 
including for temperature man-
agement at the facility.

Ms Kalms told Business News 
she had high ambitions for 
Woodside’s Burrup operations, 
which included the five North 
West Shelf LNG processing trains 
and neighbouring Pluto train.

The lofty long-term goal is an 
intelligent plant, Ms Kalms said, a 
facility that could operate like a 
self-driving Tesla car, managed by 
humans.

Adding a large number of sen-
sors onto equipment, tracking the 
data and applying algorithms to 
it could provide some big bene-
fits, particularly around predictive 
analytics.

Woodside has previously said 
that applying AI technology to 
plants could cut maintenance 
costs by $300 million annually, or 
about 30 per cent.

Ms Kalms uses a car analogy to 
explain the point.

A car might be scheduled for a 
service after a certain distance or 
time, which assumes similar use 
across all users.

Energy boosts 
smarter society
Ambitious technology development in oil 
and gas makes the industry competitive but 
brings broader benefits to WA.

BLUE Blue Ocean Monitoring 
is developing subsea drones. 
Photo: Blue Ocean Monitoring

Story by Matt Mckenzie

Perth is a great technical and development 
centre … [it is] well known to be developing 
some cutting edge technology, particularly 

oil and gas  - Simon Illingworth

Continued on page 8
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Predictive analytics would 
enable the owner to know in 
advance when a part needed to 
be maintained or replaced.

At the Burrup operations, the 
computing system would gener-
ate notifications for maintenance 
when needed.

“It’s how you actually run it that 
matters,” Ms Kalms said.

“We have enough data to see 
what the fail rate is, because we 
know how we run our equipment.”

All of this would add up to 
make Woodside a more efficient 
operator.

“It’s about lowering your unit 
production costs,” Ms Kalms said.

“It’s a real initiative … to remain 
competitive and be more so.”

To this end, Woodside has built 
a product using Amazon Web Ser-
vices, which can track equipment 
through the lifecycle.

That brings together data from 
design, engineering, construction, 
commissioning, operations and 
maintenance.

“Ten years down the track, [if] 
I’ve got a problem with my pump, 
I can check how it was installed, 
who installed it,” Ms Kalms said.

“Really insightful.”

Woodside has worked with 
IBM’s Watson AI system to speed 
up access to information in its 
systems, which IBM said had cut 
research times for decisions by 
75 per cent and saved Woodside 
$US10 million.

In addition to Amazon and IBM, 
Woodside has partnered with the 
National Aeronautics and Space 
Administration from the US, using 
a specialised anthropomorphic 
robot.

Ms Kalms said Woodside had 
strong relationships with its part-
ners and could influence product 
development.

“We stretch their technology, 
often in ways they don’t antici-
pate,” she said.

“It’s always about pushing the 
edge.”

Culture
There’s still much uncertainty in 

the community about the impact 
of big data and machine learning, 
however.

The business case is usually 
driven by increased competitive-
ness in global markets.

That also means WA will be able 
to monetise more marginal gas 
fields and keep the industry earn-
ing cash in a tight market.

Ms Kalms is optimistic about 
the potential for employees, and 
about the impact of data science 
on WA more generally.

“Woodside is about growing, 
we need more people as we go 
into our growth projects,” she 
said, adding that the focus was on 
upskilling and enabling staff, rather 
than replacing them.

“Culture comes into this.
“We [WA] could be a state that’s 

envied. That would be fabulous.
“We’re investing; it’s creating 

jobs and upskilling.
“The day you stop is the day you 

go backwards.
“We’re always pushing the 

boundaries.”

Ongoing  
development 

The Western Australian Energy 
Research Alliance operated for 17 
years until closing at the end of 
June 2020.

The alliance was an initiative of 
the CSIRO, Curtin University, and 
University of Western Australia, 
with oil and gas majors joining in 
later years.

The alliance secured about $50 
million in 2015 to fund the National 
Geosequestration Laboratory.

Energy boosts smarter society

ADVANCED Shelley 
Kalms says WA is a 
potential leader in 
data science. Photo: 
Woodside Petroleum

We stretch their technology, 
often in ways they don’t 
anticipate; it’s always  
about pushing the edge 

- Shelley Kalms

Continued from page 7
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Scientists from WA ERA par-
ticipated in carbon capture and 
storage projects overseas, an 
emerging technology used to 
reduce the impact of fossil fuels 
on climate change.

It also helped back research into 
floating LNG facilities.

Development of a new Future 
Energy Exports Cooperative 
Research Council, led by WA Sci-
entist of the Year finalist Eric May, 
is under way.

The CRC plans to build a micro-
LNG processing plant in Kwinana, 
which will be able to test improve-
ments at a smaller scale and then 
allow them to be replicated in the 
industry at large.

It will also research hydrogen, 
which is frequently touted as a 
future WA major export.

On this front, work will be 
needed to ensure renewable 
hydrogen can be competitive with 
gas, with its cost needing to be 
reduced by about three quarters 
for it to be a viable export option.

Subsea
Perhaps one of the reasons 

UWA is ranked fifth in the world in 
marine and ocean engineering has 
been the innovation and invest-
ment sparked by the offshore oil 
and gas industry.

A physical example is the Indian 
Ocean Marine Research Centre at 
the Crawley campus.

That has housed the Centre for 
Offshore Foundation Systems, 
National Geotechnical Centrifuge 
facility, Ocean Gliders group, and 
Wave Energy Research Centre.

In the private sector, there are 
also examples of expertise.

Blue Ocean Monitoring recently 
raised £10 million to spin-off its 
development of autonomous 
subsea drones, which will under-
take seismic surveying work.

BP Ventures and Woodside 
Petroleum participated in the 
funding round for Blue Ocean 
Seismic Services.

The vehicles would operate 
autonomously in fleets, moving 
to the seafloor to carry out seis-
mic work.

It’s hoped they will be ready for 
commercial deployment in 2022.

Chief executive Simon Illing-
worth told Business News this 
would be cheaper and improve 
accuracy.

“Right now, if you want to do 
seismic, you ... tow listeners or 
streamers behind a very large 
boat,” Mr Illingworth said.

“The advantage of [the auton-
omous vessels] is you get a really 
good image and you don’t need a 
really big vessel.

“Our technology you deploy 
thousands of nodes, which swim 
down to the seabed.

“Then when they’re told they get 
up and swim to the next place.”

The next stage will be prototype 
trials in the North Sea or North 
West Shelf.

He said Blue Ocean had worked 
with another Perth startup, 
Advanced Navigation, which spe-
cialised in positioning without 
using GPS.

Woodside’s robotics lab had also 
been a collaboration partner.

“Perth is a very good breeding 
ground for this type of technology,” 
Mr Illingworth said.

“Perth is a great technical and 
development centre … [it is] well 
known to be developing some cut-
ting edge technology, particularly 
oil and gas.

“In my travels around the world 
… everyone has recognised it.”

Advanced Navigation has part-
nered with Tesla, Lockheed Martin 
and BAE Systems among many 
others, using its positioning tech-
nology, which can track location 
without GPS satellites.

Telstra has opened a remote 
operations facility with Fugro at 
Gnangara, while the state and fed-
eral governments will chip in $18 
million through the Perth City Deal 
for a new Australian Space Robot-
ics, Automation, and AI Command 
Control Complex.

Remote vehicles helped earn 
GeoOceans an award at the Aus-
tralian Subsea Business Awards in 
October.

GeoOceans operations director 
Nick Veitch told Business News the 
company specialised in inspections 
using remote vehicles, including oil 
and gas assets and marine habitats.

The business was acquired by 
Vertech in 2016.

Mr Veitch said GeoOceans had 
developed its own algorithms for 
processing data, and had built 
robotic equipment to increase the 
capability of remote vehicles.

Meanwhile, the business has 
been making inroads overseas in 
Brunei and in the Gulf of Mexico, 
the latter a long-term stronghold 
for bigger businesses specialising in 
remote vehicle operations.

In the same Vertech stable is 
Sonomatic, which has worked with 
another local business, Petrotech, 
on its own research and develop-
ment project.

That uses CT scanning machines 
from the medical field for high-res-
olution imagery of subsea pipelines, 
particularly for concrete-enclosed 
pipelines.

Tying this all together, the federal 
government allocated $1.4 million 
in May for Subsea Energy Australia 
to develop an industry hub through 
which the skills developed in Aus-
tralia could be exported.

That would be following cities 
that have leveraged their oil and 
gas resources to develop other 
industries.

Cities servicing an industry 
frequently develop knowledge 
economies, attracting businesses 
and workers with similar skills.

The most obvious example is 
Silicon Valley, the tech and startup 
hub that was largely a mar-
ket-driven evolution, with investors 
and skilled workers drawn to the 
region.

Aberdeen, Houston and Calgary 
are among the examples of loca-
tions to have developed services 
and engineering sectors from their 
oil and gas industries.

But while those energy cities 
have been entrenched for dec-
ades, remote operations and data 
science perhaps give WA an oppor-
tunity to cut its own path.  

(Left)
TAKING POSITIONS 
Advanced Navigation’s 
technology is used for 
subsea positioning. 
Photo: Gabriel Oliveira

(Centre)
DROIDS Woodside has 
partnered with NASA. 
Photo: Attila Csaszar

(Right)
FORCE A centrifuge 
at the Centre for 
Offshore Foundation 
Systems.  
Photo: Attila Csaszar
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costs via AI application  
to plants  Source: Woodside 
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Machine learning could
enable major 
advances in 
healthcare, 
expanding the 
power of the 
medical sector 
to spot problems 
early.

today  keeps the doctor awayAIAI
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Each year, the cars we drive 
are becoming increasingly auto-
mated.

Many modern vehicles are fit-
ted with early-stage automation, 
such as Adaptive Cruise Control 
and Autonomous Emergency 
Braking — systems designed to 
assist the driver and reduce the 
likelihood and severity of a crash. 
These life-saving systems are a 
window into the future of trans-
port. A future with fewer crashes, 
quicker commutes and happier 
communities.

The development and adop-
tion of driverless technology is 
rapidly accelerating and over 
years to come will power the 
biggest mobility transformation 
we’ve experienced in a century — 
disrupting the way we travel, live 
and work.

Automated vehicles have the 
potential to alleviate congestion, 
cut harmful vehicle emissions, 
reduce the cost of transport, im-
prove mobility, and transform the 
very structure of our cities and 
urban designs.

Most importantly they will 

address the unacceptably high 

rate of deaths and serious injuries 

on our roads, many caused by 

ordinary people making everyday 

mistakes. 

RAC has been exploring the 

future of transport through our 

RAC Intellibus® trial since 2016, 

when the driverless shuttle first 

took to the streets of South Perth. 

Since then, more than 17,000 

passengers have been onboard 

and experienced driverless tech-

nology first-hand, including at 

regional demonstrations in Bus-

selton and Geraldton. 

The RAC Intellibus® has trav-

elled more than 25,000kms on 

public roads, teaching us much 

about the technology – how it 

works, how people feel about it 

and how we can prepare for it.

Having a robust understand-

ing of the technology is helping 

develop a roadmap for Western 

Australia’s transition to driverless 

technology – ensuring we are well 

positioned to realise the benefits.

Such profound technology 

does not come without its chal-

lenges. Privacy and data security 

will be paramount.  So too ensur-

ing the different forms of mobility 

— including traditional cars, driv-

erless vehicles, public transport, 

cycling and walking — can share 

our roads safely and  

seamlessly.

There is an enormous level of 

change coming to the way we 

move around. Accompanying it 

will be an unparalleled opportu-

nity to reimagine what’s possible 

for our transport system.

Rob Slocombe
Group CEO, RAC

Driven to disruption

The RAC Intellibus® has travelled more than 25,000kms on public roads. 
Pictured: The RAC Intellibus® visiting Geraldton.

ON POINT John Barrington 
(left) and Girish Dwivedi are 
leading Artrya. Photo: Gabriel 
Oliveira

The artificial intelligence 
does it in less than 10 
minutes … it’s orders of 
magnitude faster.” 
- John Barrington
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today  keeps the doctor away
Story by Matt Mckenzie

T ime is a valuable resource 
in medicine.

While the early detec-
tion of health conditions can 
lead to more effective treat-
ments and better prognoses, 
the nature of the health system 
and high demand for specialists’ 
services frequently stifles early  
intervention.

However, data science and 
machine learning could ease that 
pressure, rapidly analysing medi-
cal information to find problems 
and scale-up the capacity of re-
searchers.

Perth startup Artrya highlights 
the possibilities, speeding up the 
process of analysing heart dis-
ease testing.

The company is using machine 
learning to detect heart disease, 
which causes about 18 million 
deaths worldwide each year.

“We’re using machine learning 

would move towards checking 
blood flow and pressure through 
scans, which helped assess risk 
of heart disease.

Currently, specialists use an 
invasive coronary angiogram to 
detect arterial abnormalities.

“When you have an ICA, they 
put a wire in your leg, up through 
the artery into your heart,” Mr 
Barrington said.

“We’re doing that without the 
need for invasive procedures.”

That would benefit the patient 
and reduce the cost burden on 
the health system, he said.

The Artrya team includes chief 
technology officer Julien Flack 
and chief executive John Kon-
stantopoulos.

Chief medical officer Girish 
Dwivedi is the Wesfarmers chair 
in Cardiology at UWA (Harry 
Perkins Institute of Medical Re-
search) and consultant cardiolo-
gist at Fiona Stanley Hospital.

Continued on page 12
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understanding of these fundamentals: 
programs, data, algorithms and systems.  

Computer scientists make valuable 
contributions to many different dis-
ciplines and industries.  UWA gradu-
ates have contributed to WA’s economy 
through innovations such as driverless 
trains in the Pilbara, AI decision analyt-
ics and tele-health.  Working alongside 
industry mentors such as these, current 
UWA students are inspired to develop 
in-demand skills and leadership qualities.

Computer scientists also develop tech-
nologies that can impact all areas of life, 
which means graduates need to under-
stand and respond to ethical issues as-
sociated with their use.  Computer pro-
grams will be making decisions in areas 
that previously relied on human judge-
ment such as driverless cars, marketing, 
recruitment decisions and banking loan 
approvals. In our innovative and flexible 
courses students study computer science 
in its broader context.  Students in UWA’s 
new Bachelor of Advanced Computer Sci-
ence are required to study AI as well as 
philosophy and ethics while those study-
ing cybersecurity must also study inter-
national relations. 

Today’s university graduates face a 
world that is being disrupted in ways 
we could hardly imagine even a year 
ago.  UWA’s Computer Science graduates 
learn to solve problems collaboratively 
and embrace different views.  Students 
realise that while digital disruption 
creates jobs, it also removes jobs.  UWA 
student volunteers and clubs including 
Data Science, Computer Science, Coders 
for Causes and Ethical Hackers embody 
these values.  UWA’s goal is that every 
graduate is equipped to ensure that their 
work contributes to a more inclusive, 
better world, as creators of future com-
puting technologies.

Associate Professor Rachel Cardell-Oliver

UWA Computer Science and  
Software Engineeringfast-developing new computing technol-

ogies.  Technology pull and technology 
push are a constant feature in our work.  
So how should a university degree pre-
pare students for a lifelong career in this 
fast-changing field? Fortunately, despite 
many changes in the applications of com-
puting, the fundamentals of computation 
do not change.   Our graduates need a deep 

Computer science graduates for the digital age

In a year in which businesses and 
their employees have been doing a lot 
of rethinking about how we work, there 
has been a boom in studying computer 
science, particularly in the areas of ar-
tificial intelligence, data science and cy-
bersecurity.  

It is in the nature of being a comput-
er scientist that you need to adapt to 

and deep learning, algorithms, 
artificial intelligence, to analyse 
CT coronary angiograms,” exec-
utive chairman John Barrington 
told Business News.

“It’s like an X-ray machine, 
there are 500 images produced.

“Our deep learning reviews 
these 500 scans, creates a 3D 
model and then … looks for dis-
ease.”

This disease is seen as plaque, 
which can build up on artery 
walls and block the flow of blood 
to the heart.

Soft plaque, or vulnerable 
plaque, was particularly prob-
lematic Mr Barrington said, be-
cause it could rupture and cause 
a heart attack or stroke.

Usually, a clinical expert would 
review a CT scan, a process that 
may take up to three days.

Some potential problems are 
nearly undetectable to the na-
ked eye, and were perhaps only 
picked up by the most highly 
trained experts, he said.

“The artificial intelligence does 
it in less than 10 minutes,” Mr 
Barrington said. “It’s orders of 
magnitude faster. It’s highly ac-
curate, and it [sees] the stuff that 
kills you.

“In America alone, there’s a 
shortage of 18,000 [experts] this 
year … while imaging is growing 
year on year.”

Using machine learning opens 
up new frontiers.

Mr Barrington said a machine 
and a technician would be able 
to produce a scan, with the report 
generated in the cloud.

The ability to access that data 
means it can operate remotely 
for regional areas or other coun-
tries, where a machine is avail-
able but a cardio specialist is not.

“It extends the reach,” Mr Bar-
rington said.

The team is hoping to have a 
commercial product ready in the 
first half of 2021.

Artrya has moved through a se-
ries of funding rounds, including 

a May 2019 angel investment and 
then a seed capital raising during 
the COVID-19 crisis this year.

A series-A raising is planned 
next year, with a likely target of be-
tween $5 million and $10 million.

On top of that, the company 
received a $1 million accelerating 
commercialisation grant from the 
federal government in July 2019.

To build a machine learning 
product requires an enormous 
amount of data, Mr Barrington 
said.

Artrya has partnered with En-
vision Medical Imaging to source 
those volumes.

The next step will be securing 
regulatory approvals, particular-
ly from the US Food and Drug 
Administration and its European 
equivalent.

Approvals for the machine 
learning product will be faster 
than those for a drug or invasive 
procedure, Mr Barrington said.

Once the initial product was 
on the market, development 
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COVID-19 and the art of disruption
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One could be forgiven for thinking 
that the contemporary use of the 
term ‘disruption’ was bordering on 
overuse and beginning to lose its 
impact. In recent years, not a week 
would go by without another emerg-
ing technology or innovative business 
model concept being labelled as dis-
ruptive. Depending on your point of 
view, disruption was either a constant 
of modern life or complete hyperbole.

That is, until COVID-19.

The global pandemic that has 
brought entire countries and econo-
mies to a standstill has been a master 
class in disruption and response. 
Beyond management theory, we 
have all witnessed the real-world, 
real-time impact of disruption and 
have experienced it first hand. We 
have seen organisations respond to 
unprecedented challenges through 
innovation, agility and execution, 
by focussing on understanding the 
impacts on their customers and 

pivoting to meet rapidly changing 
needs.

Strategy is no longer possible 
without contemplating disruption, 
anticipating potential impacts, envis-
aging the critical capabilities required 
to survive and thrive …and then trans-
forming the organisation to inculcate 
those capabilities. The foundations of 
leading adaptive organisations have a 
number of common threads: an agile, 
innovative culture; an adaptable, digi-
tal backbone; and a customer centric 
organisation with deep insight into the 
needs of its key stakeholders. Through 
the current health and economic crisis, 
the organisations that have been most 
resilient are those that exhibit these 
foundational characteristics that have 
enabled them to adapt amidst uncer-
tainty and remain relevant.

Whilst disruption is most often 
seen as something that impacts upon 
us, something to which one responds, 
it can of course also be a competitive 

tool to be deployed, something one 
does, that creates new markets and 
forces others to respond. Rather than 
adapting to disruption, market lead-
ers harness it. They leverage it as an 
opportunity. They cause it.

Our recent KPMG Digital Delta 
Innovation Trends 2020 report found 
an unsurprising shift by a majority 
of organisations towards pivoting or 
adapting current products and ser-
vices to meet the changing needs of 
customers in these uncertain times. 
By contrast, the largest decline in 
organisational innovation activity was 
reported for the pursuit of disruptive 
products or services.

And thus the choice is… disrupt or 
be disrupted?

How are you harnessing disruption?

Ashley Brown
WA Practice Leader 
KPMG Digital Delta

“While current clinical practice 
is focused on the narrowing of 
the heart’s arteries, most heart 
attacks occur in patients with 
less than 50 per cent obstruc-
tion,” Professor Dwivedi said.

“To address this problem, we are 
developing an AI system to detect 
the non-obstructive plaques in the 
arteries that are the real cause of 
heart attack and death. 

“Our AI system gives physi-
cians the opportunity to treat 
these plaques before a heart at-
tack and to save lives”.

Mr Barrington said he hoped 
Artrya would become an export 
opportunity for the state.

“It’s important to us that we’re 
doing this in WA, in Perth, in the 
21st century,” he said.

Applications
At the other end of the spec-

trum, health insurer HBF is also 
using big data and machine 
learning.

“We can use our data to pre-
vent fraud and erroneous claims, 
as well as keeping claims costs 

down by understanding devel-
oping health trends and drivers 
of claims costs,” a spokesperson 
said. 

“This is of great benefit to mem-
bers if we can reduce out-of- 
pockets and keep premiums low.”

ASX-listed Resonance Health 
has used machine learning, part-
nering with tech consultancy 
Three Springs Technology.

Three Springs developed au-
tomated analysis of Resonance’s 
liver iron and fat concentration 
products.

This enabled measurements 
to be done within seconds, and 
produced substantially equiva-
lent results, the company said.

In 2018, the iron analysis tool 
was approved by the three ma-
jor regulatory bodies for medical 
products in the US, Australia and 
Europe.

It has since been integrated 
into a range of radiology plat-
forms produced by big brands 
such as Siemens Healthcare 
GmBH.

Regulatory approvals for the 
liver fat detection tool were sub-
mitted earlier this year.

Resonance told markets that 

non-alcoholic fatty liver disease 
affected between 10 per cent 
and 30 per cent of the world’s 
population.

“Of those affected people, it 
is estimated that around 25 per 
cent will develop liver inflamma-
tion, and around 5 per cent will 
develop cirrhosis,” the company 
said.

‘It is predicted that by 2020, 
NAFLD will be the leading cause 
of liver transplants globally.

“In these instances, the com-
pany’s new AI tool could be used 
by clinicians as an aid to diag-
nose and manage the treatment 
of these conditions.” 

Other uses of machine learn-
ing have included at Telethon 
Kids Institute, where research-
ers are using image recog-
nition to assess faces for the 
subtle signs of fetal alcohol  
syndrome.

Noisy Guts, an early-stage 
medtech company to emerge 
from research developed at the 
University of Western Australia, 
used machine learning to identify 
gastrointestinal problems via an 
acoustic belt.

A finalist for the 2015 Aus-
tralian of the Year WA, Yogesan 
Kanagasingam has also used 
machine learning, including re-
searching retinal images as a 
method for early detection of 
Alzheimer’s disease.

WA Data Science Innovation 
Hub director Liz Dallimore told 
Business News WA had some 
advantages for applying data 
science to medical research.

Among these is the WA Data 
Linkage System, which con-
nects health datasets from 
different branches of govern-
ment including the Registry 
of Births, Deaths and Mar-
riages and the State Electoral  
Commission.

Non-government datasets 

have also been connected, 
with St John Ambulance, Sil-
ver Chain Nursing Association 
and Brightwater Care Group  
contributing.

There are more than 130 million 
records in the system, accord-
ing to the Data Linkage Branch, 
across about 50 datasets.

Using statistics to predict 
which records are linked can 
then connect records between 
datasets, which are made avail-
able for research.

Large amounts of data is criti-
cal for training machine learning 
applications.

Ms Dallimore said WA’s data 
source was the first developed in 
Australia and set the state apart 
from other jurisdictions.  

Continued from page 11

AI today keeps the doctor away

18m  
Worldwide annual deaths 
from heart disease


