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After you’ve had a go at the activities, check out the answers

at mediaeducation.com.au/students to see how well you did!

STEM – a golden opportunity
Part 2: Smarter and safer

To understand what’s going on in the world of innovation, there are a few

concepts you’ll need to get your head around. Match each term to the

correct definition.

What’s what?
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data
a machine that can work independently
and respond to the real world, without
being controlled by a person

a machine that can carry out complex
actions automatically, often
pre-programmed for specific tasks

information that can be analysed,
including facts and statistics

an operator in another location
monitors and controls machinery,
often using a computer or joystick

creates a virtual, augmented or
simulated reality for users

a small watercraft that can operate
underwater, usually without people
on board

submersible

immersive technology

robot

remote operation

autonomous

Technology at work
Western Australia’s resources industry is world class – employing
over one hundred thousand people and paying billions of dollars
in royalties to the Government. But even the biggest and most
profitable projects are continuously looking to improve in two key
areas – safety and efciency. Innovation in technology is allowing
workers to stay out of danger, reducing human error and helping
mines, rigs and transport networks run at maximum efciency,
reduce costs and increase profits.

Learn all about the technology that is making our resources industry

smarter and safer, in the second of our three-part STEM – a golden

opportunity series.



But how?

Autonomous haul trucks work
thanks to a combination of
technologies including GPS,
Wi-Fi, radar, cameras and
sensors. GPS allows the truck
or operator to know where it is,
Wi-Fi enables the connection,
and the sensors, cameras
and radar allow the truck
or operator to detect other
objects and road conditions.
The truck is programmed to
follow a virtual model of the
mine site, so it knows how to
get around. However, not all
high-tech trucks use the same
technology – some are operated
remotely, while others are semi-
autonomous or fully autonomous.

The autonomous revolution
Trucks that drive themselves, bots that take care of the finances and autonomous
drills and dozers might sound like ideas from a sci-fi movie, but this technology
is already being used in WA’s resources industry. Some machines are controlled
by people or are pre-programmed to complete specific tasks, while the most
sophisticated machines use sensors, algorithms and data to work independently.
Although automation can be more eicient, safer and better for the environment,
some drawbacks are that the technology is expensive and some entry-level jobs will
be eliminated.
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Remote resources
By now, most people are familiar with the idea of working remotely – you may
have even done school work remotely during the COVID-19 pandemic. But
it’s not just oice workers and students in online classrooms – the resources
industry has engineers, technicians, scientists and even train operators
logging on for work. For example, at
Telstra’s Remote Operation Centre
(ROC) in Perth, Fugro engineers
operate a fleet of submersible
robots that inspect, repair and
maintain oil and gas infrastructure
4,000 meters below the ocean’s
surface – all without getting wet!
The submersibles send information
and videos to
engineers in the ROC,
who use a joystick to
control the remotely
operated vehicles
(ROVs). Thanks
to satellites, this
information instantly
travels over a
thousand kilometres
between the North
West Shelf and
Perth.

World-class training

The South West town of Collie is now home to WesTrac’s Technology
Training Centre, which teaches the technical skills required to
operate autonomous equipment. The facility is used to train people
in how to operate and maintain autonomous vehicles, as well as
how to convert regular haul trucks to become autonomous trucks.
WA has the highest number of automated haulage fleets anywhere
in the world and is
a global leader in
mining technology.
The facility is only the
second in the world —
when borders reopen
it will be used to train
people from all over
Australia and other
countries.

How do you think the Technology Training Centre
benefits the town of Collie?

STEM – a golden opportunity Part 2: Smarter and safer
Next week

Part 3: On the job

When fully operational later in 2021, Newmont’s Boddington will be the

world’s first open pit gold mine with an autonomous haul truck fleet.

Tick the true statements about the environmental
impacts of autonomous vehicles.

Autonomous vehicles use less fuel because they drive steadily.

Less employees traveling to and from site means lower carbon emissions.

Autonomous vehicles run on renewable energy.
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Remote operations can benefit a
resources project in a variety of
ways. Place ticks to show if you think
each idea is a safety, eiciency,
environmental or lifestyle benefit.
Some ideas may have benefits in
more than one category.E
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Record breaking robot

Rio Tinto’s Autohaul is the heaviest robot in the
world, and the world’s first heavy-haul, long distance
autonomous rail operation. The network includes 200
locomotives on 1,700 km of track and transports ore
between 16 mines and two ports. Each train in the
network includes a few gadgets to make sure it runs
safely — including a collision detection system, speed
controls and video cameras — so the Operations
Centre in Perth can keep an eye on everything.

In which region of WA

would you find Autohaul?
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people do not have to go to

dangerous locations like deep

underground or underwater

less travel to and from sites

means fewer emissions and less

transport costs

specialists can work on multiple

projects in diferent locations

workers can be based in a city,

instead of relocating or

working FIFO

there can be greater flexibility in

work arrangements, for example,

part-time work

teams from diferent areas can work

together and share information

more easily

remote operation centres can better

cater to people with diverse abilities,

for example wheelchair users



Gizmos and gadgets

Identify how these technologies are helping, or will help, people stay safe in the resources industry worldwide.
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Name:

Function:

Features:

Design:

Bat bot
Just like people have diferent jobs, so do robots! Rio Tinto’s

Biological Assessments team partnered with robotics experts to

create a ROV that is helping conserve Ghost Bat populations in

the Pilbara. Ghost Bats, a vulnerable and protected species, live

in caves and historic mine shafts, many which are unsafe for

scientists to enter. Using the ROV allows the team to monitor

the bats and their habitat from a safe distance, as well as

drawing out bats to be fitted with GPS transmitters.

Bringing ideas to life
With all the amazing innovation happening in WA, Australia and around the world, you may be wondering where new ideas come from and who brings them to life?
Because resource projects are complex and profitable, resource companies are often a driving force of innovation. Most large organisations will have a technology or
innovation team who identify how existing and new technologies can make improvements or help solve problems. To develop a new technology, they may use experts
within their company, or they may use a specialist ‘technology services business’ like Telstra Purple.

My machine

Most autonomous machines are designed
to do repetitive, physical, dirty or dangerous
work that humans can’t or don’t want to do.
Design an autonomous machine to take over
one of your chores or tasks.

Far, far away
Advanced remote operations are already being used in hard-to-reach locations like isolated deserts and deep seas, so what’s next? Space! While it’s not going to
happen tomorrow, the same satellite technology that is connecting today’s robots and operators could one day connect to mines on the Moon, planets or asteroids.
Some minerals which are rare here on Earth, like platinum and gold, are abundant in Space, along with carbon and water, which is already sparking the ultimate ‘gold
rush’. The materials won’t necessarily be brought back down to Earth, but could be processed in space and used as fuel, or to build machinery, tools and spacecraft – all
outside of the Earth’s orbit.

What do you think are the positives and negatives of mining in Space?
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Postives Negatives
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Thermal drone image

All-terrain robot

Technology What does it do? How does it keep people safe?

RFID (radio frequency
identification) tag

Tracks workers and equipment as
they move around a mine.

all-terrain robot
Tests oxygen levels, collects sam-
ples, inspects tunnels and looks for
hazards.

proximity detection
device

Sounds an alarm, or forces a stop,
when vehicles, equipment or people
get too close.

wearable health
technology

Captures data from the wearer,
such as heart rate and temperature.

unmanned aerial
vehicles (drones)

Capture images of a mine site,
including thermal and surveying
images.

wearable gas detector
Detects levels of gasses such as
hydrogen sulphide, carbon dioxide
and oxygen.

NASA’s Perseverance rover and Ingenuity helicopter touched down on the surface of Mars earlier

this year to search for ancient signs of life, collect rock samples and test technology.
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If you’ve ever tried to search online without an internet connection you wouldn’t have had much success. In the same way, much of the cutting‑
edge technology used by the resources industry is only successful with strong, reliable connectivity. A drone, submersible or land vehicle operated
remotely will not work if the connection is lost, an autonomous vehicle won’t run if it can’t communicate with its destination and data is useless if
lost. With many resource projects located in the far corners of our remote State, staying connected depends on using the right network.

Staying connected

For anyone born this century, it is hard to imagine just how much the internet
revolutionised the way most Australians learn, work and communicate. The invention of
the smartphone was another big step, as it allowed people to have the internet in their
hands at all times.

Now, we’re in the middle of another giant leap – the ‘Internet of Things’. This is the
concept of connecting physical devices to the internet and to other connected devices
– with each device sharing, collecting and analysing data. For example, in your home a
smart refrigerator connected to the Internet of Things could let you know when food has
expired, order items you run out of, recommend recipes and even monitor your dietary
choices.

In the resources industry, the Internet of Things means any devices with sensors,
software and an internet connection will be able to communicate and work together
seamlessly. As the technology continues to develop, mines, rigs and transport networks
will be able to integrate even more innovative technology.

A giant leap for mankind
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Do you have any ‘Internet of Things’ devices in your home?

E
x

p
lo

re
As technology advances, data is becoming a resource project’s most valuable
asset. Data refers to all the information a company gets from its smart devices,
sensors, monitors, tests, cameras, etc. It can also include information from
other companies and agencies, such as from the Bureau of Meteorology or
Ports Authority. This data can be collected and analysed by data scientists and
sophisticated computer programs to help improve eiciency, identify problems,
look for patterns and make predictions.

Smarter with data

Private network Cable network Satellite network

A network of optic fibre cables runs underground,
connecting most metropolitan and regional areas in
WA. Data is transferred along the cables at very
high speeds.

For remote locations which are not connected to the
cable network. Data is beamed up to satellites orbiting
Earth, then sent back down to large antennas.

Some operations prefer to have their own networks
for greater control, flexibility and speed. This network
uses its own equipment and is accessible only by the
organisation that owns it, as it is not connected to
other networks.

Write each network type next to the correct description below:

Get real
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Immersive technologies which blur the real and virtual worlds are also changing the way people learn, work and
communicate. The three main categories are virtual reality, augmented reality and mixed reality.

Match each image to the digital technology it demonstrates.

Virtual reality (VR): refers to technology that

simulates an artificial world. It can be similar or

diferent to the real world, but is completely virtual.

Augmented reality (AR): an interactive experience

where the real world is enhanced by computer

generated information, including images, text and

audio.

Mixed reality (MR): merges real and virtual worlds to

create new environments, in which physical and

digital objects interact.

Unreal world

Immersive technologies are making their
mark on how the resources industry
operates. For example, virtual mines have
been created, which allow people to walk
through scaled‑down, three dimensional
versions of mining facilities. This gives
people who have never stepped inside a
mine a sense of the operation, and helps to
recruit and train new staf.

Virtual reality is also being used to train
workers how to respond to emergency
situations. Scenarios like fires or rock falls
are created, providing a realistic experience
without putting anyone in danger. By
collecting data from a simulation, changes
can be made to improve training and
emergency response procedures.

STEM IN REAL LIFE!
See incredible robotics, jaw-dropping augmented reality,

and fly cutting-edge drones – and it’s completely FREE.

JUNE 21-22 PERTH CONVENTION

& EXHIBITION CENTRE

Visit rtsperth.com.au for more information


