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Back in March 2020, Eurocontrol released something called ‘The FLY Al Report - Demystifying and
Accelerating Al in Aviation/ATM'.

Now, the minute most aviation folk hear ‘Artificial Intelligence’ they generally start imagining either a
Matrix type world ruled by super computers, or they are a pilot and get angry at the thought of the most
‘knowe-it-all’ co-pilot possible sat next to them.

But Al has actually been used in aviation for a while now, and its integration into the aviation operations
environment might be rather disappointingly un sci-fi, but it is very NOT disappointingly impressive when
you start to see the clever ways it is improving the safety and efficiency in our industry.

The First Law of Robotics
First, let's establish what is actually meant by the term ‘Al’.

It is not so much Replicant as it is Roomba - ‘Artificial Intelligence’ is used to categorize systems that have
the ability to independently gather information, assess it, and (here comes the Al bit) make a decision
based on it.

So your Roomba with its camera sensors and ability to make the decision to turn around rather than smash
into the wall in front of it means it is categorized as an Al. A basic Al, but still, an Al.

Al is categorized into 6 levels, starting with your Level 0 - Low Automation stuff which just supports a
human operator by gathering info and analyzing it. Beef up its brain a little though, and it becomes a
Level 1 - Decision Support which not only gathers and analyses, but can also select certain actions in
relation to some basic tasks or functions. Like, don’t run into walls.

As the levels increase, so does the ability of the systems to analyse greater data inputs, and the
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independence of the system to “decide” and act without any human operator involvement at all. Highly
complex system are even able to determine what might happen based on data patterns, and so pre-empt
actions, making decisions based not on the direct data, but on forecasts and possible things that could
happen.

i d

Flying Roombas could help clear up the atmosphere from pollutants

We aren’t talking vacuuming though, we are talking flying...

Actually, for all you pilots out there, we aren’t really talking flying. Not yet. Some airplane manufacturers
are toying with automated takeoffs and that sort of thing, but no Al is currently capable of the level of
autonomy which would enable it to totally replace Captain McFleshy. What we are talking is systems that
support other areas of aviation operations in parallel to human operators - by providing data
acquisition, analysis, action selection and implementation.

That all suddenly sounds quite boring, but the functions of Al in aviation are anything but.

The Cat-Al-logue



AREA BENEFITS

Traffic predictions / 1. Improving predictions of aircraft trajectories, reducing uncertainty and
forecasts/modeling increasing capacity

Resource management / 1. Deploying the optimal configuration of sectors and thus optimising capacity
Optimisation with the available resources

2. Supporting ATM demand and capacity balancing

Workload / Automation/ 1. Reducing ATCO workload (e.g. using speech recognition models for
Autonomy controller assistance)

2. Reducing risks with safety intelligence tools™

—

Airport performance . Improving runway throughput (e.g. ROT prediction, improving spacing

buffers)
. Cutting airport delays
Passenger experience . Improving passenger transfer/ customer satisfaction

Infrastructure monitoring 1. Improving GNSS monitoring

2
1
2. Using biometrics to accelerate secure boarding
1
2. Cybersecurity monitoring
Airborne capabilities 1. Improving validation capabilities

2. Generating environmental improvements

3. Pilot and ATCO assistant through automatic speech recognition

4. Enhancing safety with automatic taxi, take-off and landing enabled by
computer vision

Airline performance 1. Optimising fuel usage

2. Proposing better and more routes

The cat-ai-logue of uses is impressive

Most of the Al currently implemented in aviation is the “detect and avoid” type - systems that focus
on precision navigation, or image detection. Sort of giant Roombas for the aviation world. Here are just a
few of the current technologies that might be helping your flight without you even knowing it.

Traffic Prediction

Eurocontrol in Maastricht already use what they call a “learning machine” which can predict 4D
trajectories - in other words aircraft position, altitude, speed and time. Being able to predict traffic flows
means they can optimize the use of ATCOs and put the people brains where they are most needed.

The clever Al algorithms have a “what if?” function which lets them “tentatively probe” (Eurocontrol’s
choice of phrase, not mine) the impact of certain airspace restrictions, or regulations, on traffic flow. It can
monitor workload, spot probable bunching points, and also predict traffic one or two hours in advance to
work out how the handover between different control sectors might affect the flow.

Maintenance Costs and Fuel Optimization

An Al system produced by Honeywell is being used to save airlines up to $200,000 per aircraft per year in
fuel costs, and up to $40,000 per aircraft per year in maintenance costs. The system has data gathered
from years and years of flight statistics, across a whole bunch of airlines, and it has swilled all this data
about in its big brain and can now take specific flight plans and review where fuel has been wasted before.



The system can not only determine better routes, but can help make strategic decisions on things like
flight path routings, the best direct path to landing to take, engine out taxi etc. While the pilot brain is
thinking “If I turn an engine off now, will | have to use loadsa thrust on the other one to get it up that hill
and around the corner? Maybe | should just keep ‘'em both running...” the Al brain is going “click, whirrr,
yeah, turn the engine off now and you're good!”

GNSS Monitoring

GNSS is great - it lets us operate the approach, landing, departure, ground stuff in low vis conditions. But
there is a big issue with it - propagation delay caused by the ionosphere. The current models for gathering
data on this are pretty limited, but a new Al system can monitor and gather so much more data, and
assess it so much more quickly because it has the ability to ‘learn’ - it is not just looking at data and
spitting out figures. It is constantly updating its analysis.

Image recognition to detect runway vacation

Yep, there is an Al system that is used in conjunction with digital, remote, tower operations. It can speedily
determine if the runway is clear, and calculate whether there is time for the next aircraft to land or not - it
can do this a lot more efficiently than person eyeballs and brain, meaning airports can be a lot more
efficient, and flight delays reduced, without reducing safety.

100 million actual flight hours of experience

A system developed by Thales - PureFlyt - has the ability to draw on aircraft and outside world data like
weather information. It works inside the FMS and can predict aircraft trajectory, and can offer optimized
flight paths to decrease fuel consumption and improve passenger comfort, as well as maintaining safe
separation from other aircraft.

Al technologies have simulated 2 billion test cases. So this system basically will have the brain of a Captain
who has flown 100 million flight hours (and all the knowledge that would go with that experience).

What are the risks?
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Supplementing not replacing



Well, automation and Al taking over and forcing humans into pots of jelly where they sap our energy
seems unlikely. But there is the risk of oversight, or rather lack thereof. An Al, no matter how “intelligent”,
is a system which people have programmed and inputted data into. Poor data in = poor data out.

So the quality and reliability of systems must always be closely monitored. And there’s a thin line between
it supplementing operations versus it becoming the single system that people rely on and no longer
control. The trick will lie in the training, and in how people interact with the systems - ensuring they
understand them, and that strong contingency procedures remain in place.

Al offers new safety and security indicators that can support the early detection and predictions of new
risks. It can improve performance by assisting people areas like data gathering and analysis where an Al
brain is far quicker than the human brain. But the purpose is not to remove the human operator from
the process, but to combine the best of computational methods and human intelligence to create
a collaborative service provision.

The full FLY Al report from Eurocontrol is available here.
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Wave at the ATC tower, and you might find there is no-one in to wave back. But that does not mean air
traffic controllers are not watching us anymore, they just might be doing it from somewhere a little more
remote.

The rise of the remote controller

In 2021, LEMH/Menorca airport will no longer have air traffic controllers in their tower. Instead, they will
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have a network of 360 degree panoramic and pan-tilt zoom cameras which will feed high resolution images
to a single, mighty control tower in Bodg, Norway.

Kongsberg (possibly a reference to King Kong who liked climbing up towers, but more likely just named
after the town in Norway where it was founded), is working with various airports on a program called
Ninox. The plan is to eventually have advanced Remote Tower Systems across 15 different airports.

The plan is to eventually have advanced Remote Tower Systems across 15 different airports. Two systems
are already fully operational, and the overall result of the project will be an ATC service that brings “new
capabilities to air traffic operations, enabling safe operation at reduced costs.”

They had me at “new capabilities”.
Is there anybody up there?

Rather than having controllers at the airport, able to look out the window, this system feeds images to a
remote control tower. The cameras are incredibly high resolution and can zoom in on the smallest details,
detecting movements from birds and drones. They also can have infra-red settings making it possible to
see in the dark.

The tools provide greater contingency as well as vision enhancement, and there are options for automated
object detection, virtual safety nets, and augmented reality features to be installed.

The real big advantage is that multiple towers can be managed with one all powerful air traffic controller
so even the smallest airports providing only AFIS will potentially be able to sign up and have a “controller”
over-seeing their traffic - increasing their services without a mega increase in costs.

What if the big ‘what if’ happens
A big “what if?” for this system is “what if the feed fails?”

This isn’t a problem though - each tower is connected to the Remote Towers Centre via networks with
huge amounts of redundancy. If one network fails, another can be used to connect again. It also means if
one controller gets stuck in traffic, another controller can control from a different spot on the network.

Rapunzel, Rapunzel, let down your air... craft

So far only Norwegian airports have been set up on the Bodg master network. Rgst airport has been
operating under remote tower conditions since October 2019, with 3 more coming online through October
and November of this year.

But actually...
The concept is already used across Europe, and there are multiple projects around the world.

EDDR/Saarbriicken Airport in Germany has had a remote tower since 2018. With 15,000 flight movements
a year it is one of the largest airports to have its operations controlled remotely.

They have projects worldwide including Brazil and New Zealand, and both civilian and military. EGJJ/Jersey
Airport in the UK has implemented a contingency system, Iceland is testing the technology for severe
weather conditions and LOWW/Vienna is already using their vision enhancement system.

EHAM/Amsterdam Schiphol Airport has also been involved in trials, in conjunction with the Single European
Sky ATM Research (SESAR) project and Air Traffic Control the Netherlands (LVNL). The trials tested how
controllers would use the cameras, as well as the screens for radar, weather and flight planing which were
integrated into their stations, and the results were pretty good.
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And then there is AIMEE

AIMEE is an Al developed by the company Searidge, and NATS and NAV Canada are pretty excited about it.

It receives inputs from different sensors, sources and scenarios, and uses an algorithm that learns patterns
and so can predict problems, and offer solutions quicker than a human brain can.

AIMEE is being trialled at EGLL/London Heathrow to see if it can improve capacity by as much as 20%. The
system will use ground level cameras to monitor aircraft positions in rubbish weather, and will be able to
see when aircraft have exited runways much quicker than people eyeballs through fog can.

AIMEE is also being installed at airports like KORD/Chicago O’Hare and CYYC/Calgary where its Al eyeballs
will monitor de-icing bays and provide a spacial marshalling system. In KFLL/Fort Lauderdale the system is
used on gates for remote apron management.

So the future is remote

People-less control towers are not a thing of the future, they are happening now. Anytime you fly across
London, you are probably being controlled by controllers in Swanwick.

For pilots, there is no change in procedures - they will still talk to personnel on the radio, but the actual
people looking after you are squirrelled away in their remote tower in Norway.

Are we going to have a Matrix type AI computers taking over situation?
No, don’t worry, it won't.

All this technology is there to supplement real people brains because it can process stuff faster. But it is
unable to make the decisions human ATC currently make, so we are more likely to get pilot-less airplanes
before we see entirely people-less control towers.
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