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The big talking point of the moment – Airbus and Cathay Pacific’s project to have only one pilot in the
cockpit during cruise.

So let’s take a look at what this might mean for safety, operations and pilots worldwide.

The headlines are misleading

Cathay and Airbus have not designed a new A350 which no longer needs pilots operating it. There is no
mega computer AI robot involved which is stealing our job.

The plan is to simply allow one pilot to go and rest during “quiet cruise” phases, while another pilot
remains in the cockpit vigilantly monitoring (and probably with toothpicks propping their eyes open). This
will allow them to potentially reduce the number of crew required on long haul flights, and while it means a
change to procedures it is not really, as many are reporting, a leap towards pilotless flight decks.

Maybe just a small step

So, what are the considerations here that people are talking about?

https://ops.group/blog/any-single-pilots-out-there/
https://www.reuters.com/business/aerospace-defense/exclusive-cathay-working-with-airbus-single-pilot-system-long-haul-2021-06-16/


Cathay Pacific are in talks with Airbus on this project

GermanWings

The GermanWings accident resulted in a rule that there must be two persons in the cockpit at anytime. So
if a pilot needed a bathroom break, a cabin crew member was required to come in. This was fairly
contentious at the time because, as many pointed out, what is a cabin crew member going to do if a
“situation” arises?

This rule was eventually revoked, in part because EASA and other authorities brought in new
regulations relating to pilot psychometric testing. However, with only one pilot in the flight deck, this does
raise various safety concerns – from events similar to the GermanWings accident, to the question of pilot
incapacitation or even, what do they do if they need the loo?

What about the AF447 accident?

AF447 was, in part, attributed to the experience levels of the two crew in the flight deck – both
First Officers while the Captain was out sleeping.

Using cruise relief pilots is not a new thing though, and in order to operate with a single pilot, that
pilot will presumably need to meet a minimum experience level. Additionally, the Captain will maintain the
decision as to when they leave the flight deck in their First Officer’s hands.

https://www.easa.europa.eu/newsroom-and-events/news/easa-welcomes-new-rules-mental-fitness-air-crew
https://www.easa.europa.eu/newsroom-and-events/news/easa-welcomes-new-rules-mental-fitness-air-crew


Big storms on the horizon? Maybe stay in for a bit longer.

The lonesome pilot can also recall their colleague to the flight deck should a situation require it. So the
question really comes down to whether a situation is likely to arise where, by having only a single pilot
the result is more critical or catastrophic than if two had been present and therein lies the problem –
because years of aviation safety studies have shown time again that there is a reason we operate with two
crew.

Safety in numbers

Modern aircraft, and the A350 in particular, have many levels of safety and redundancy to support the
crew. They can automatically fly TCAS maneuvers. They can carry out an emergency descent at the push
of a button. In addition, Airbus are working to demonstrate that their aircraft and systems are robust
enough to basically not really fail. They are also designing them to be able to autonomously handle any
situation without pilot input for 15 minutes.

This will be a big deal. It will mean, should something fail, and the single pilot be incapacitated, that
there is time for the second pilot to wake up and make it to the flight deck to solve the situation. However,
recent aviation accidents involving malfunctioning systems (designed to minimize pilot workload),
and ongoing concerns about automation complacency highlight the potential downside of such
advancements.

Can ETOPS can teach us something?

The A350 was certified for 370 minutes ETOPS. That’s a long time. It is over 6 hours. 6 hours on one engine
potentially. So what leads to this?

ETOPS is given to the operator, not the aircraft, and it is based on the operator’s ability to demonstrate
necessary airworthiness, maintenance and ops requirements. It is really a statistical thing. If an
operator hasn’t had an engine issue in a really long time then they are probably going to be able to get a
better ETOPS approval.

https://ops.group/blog/the-hidden-risks-of-automation/
https://www.airbus.com/newsroom/press-releases/en/2014/10/easa-certifies-a350-xwb-for-up-to-370-minute-etops.html


So what does this have to do with only one pilot in the flight deck?

Well, it boils down to the same thing – statistics and procedures:

How often does something go wrong in the cruise (which requires two pilots to handle it)?

What procedures will be in place for ensuring safety and redundancy levels are maintained?

The answer to Question 1 might be “hardly ever”, but aviation safety improvements are built on the fairly
simply idea that if there is a risk, find a way to mitigate it. 

Even if that risk is minute, if it can be removed it should be. This is why astronauts have their appendix out
before heading into space. This is why we have redundant systems onboard, or each pilot eats a different
meal. Statistics might suggest an event occurring which a single pilot cannot deal with and which then
results in a fatal accident or hull loss is tinier than a hair on a fleas back…

But if a risk exists that can be mitigates simply by retaining two pilots in the cockpit, then two
pilots should remain.

A Disco onboard

They gave the A380 a bar and showers, now the plan is to have Discos…

DISCO actually stands for Disruptive Cockpit (I am not sure that sounds any better). This is the Airbus
project looking at enhanced cockpit design to enable single-pilot operations on new aircraft.

The DISCO concept is looking to place core technologies into the flight deck in a ‘multi modal’ way. Things
like pilot monitoring systems which track eye movement, voice recognition for commands, improved
ground collision avoidance systems, new navigation sensors.

And of course pilot health monitoring systems.

An integral safety aspect of this concept lies in the monitoring of the sole pilot, and the availability of a
system to detect if they become incapacitated, and to alert the remaining crew member.

https://www.cleansky.eu/european-aviation-in-the-driving-seat-clean-skys-disruptive-cockpit-for-large-passenger-aircraft
https://www.cleansky.eu/european-aviation-in-the-driving-seat-clean-skys-disruptive-cockpit-for-large-passenger-aircraft


Not an entirely new concept

It is only happening in 2025

The plan is to implement this in 2025. That is 3 and a bit years of procedure writing, regulation
making, testing and trialling before it is put into action, and there are a fair few obstacles that stand
between now and that day :

Regulators will be looking at their procedures with a fine tooth comb

The pilot will probably need monitoring, particularly to ensure incapacitation does not occur
(or if it does, the other pilot can quick-foot it back)

There will need to be pilot training in place

Airbus need to hit that 15 minutes of safe autonomy.

And these systems will also need to deal with situations where ‘Black and White’ failures
do not occur. When you consider the multiple, varied and often “illogical” failures which
can arise from a lightning strike, a bomb onboard, or multiple computer failures this
does not look as simple as Airbus might say

The approvals for this do not just sit with the Hong Kong authorities. Any state that the airline
might overfly with only one pilot in the driving seat is going to have to be convinced as well

Passengers will need convincing…

And they still need to answer the question of the toilet. We all want a little more information on how that



‘specially designed unisex toilet’ to be used ‘in coordination with ATC’ will work.

A new flight deck concept?

If this happens, they won’t need pilots anymore

This is a contentious one to raise right now. Say ‘single pilot’ or ‘autonomous systems’ and a lot of pilots
break out in a sweat, seeing themselves replaced by AI computers. But aviation has always been very
innovative and those in it have always had to adapt to new technologies. Take a glance back to the 1980s
and flight engineers were still a relatively common site in flight.

Ignoring the rather decimating impact of Covid though, aviation was growing, and it was growing
fast.

Chances are it will again.

There are around 200,000 active pilots and forecasts suggested upwards of 500,000 would have to be
trained over the next two decades to meet forecast growth demands. Even if every (long haul) flight deck
sees the number of crew in it halved, it is still probably safe to say none of the current or new generation
of pilots will be out of work anytime soon.

But we still are not convinced

There are unresolved questions here. The main one being “Why?”

You see, there is already this rather marvelous thing in an airplane – it can watch the pilot, it can monitor
aircraft systems, and it can take over no matter what the failure or the complexity of that failure might
be…

It is called “the other pilot”.

https://www.airbus.com/innovation/autonomous-and-connected/autonomous-flight.html#projects


There is a good reason why aircraft are multi-crew machines. So why are Airbus and Cathay Pacific
investing millions into developing systems which can do this?

It isn’t for safety…

This is being driven, not by manufacturers looking to increase safety, but by an operator looking to
reduce costs. And for many, that appears an unwise and arguably unethical reason. Even if the statistical
impact on safety is a 0.0001% decrease, that is still an unacceptable decrease when it is made for
business reasons. There are also a great many places within an airline or operation where costs can be
cut, and when cuts are made these should never occur at the price of safety, even if that price does seem
negligible.

The main photo is of a pair of VietJet co-pilots who got married – because we think that’s nice, but also
because we liked the play on ‘single pilot’ in the flight deck idea. Congrats to them both for their lovely day!

There’s no “I” in team. But there might be an
“AI”…
OPSGROUP Team
22 June, 2021

Back in March 2020, Eurocontrol released something called ‘The FLY AI Report – Demystifying and
Accelerating AI 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
‘know-it-all’ co-pilot possible sat next to them. 

But AI 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

https://ops.group/blog/theres-no-i-in-team-but-there-might-be-an-ai/
https://ops.group/blog/theres-no-i-in-team-but-there-might-be-an-ai/
https://www.eurocontrol.int/publication/fly-ai-report
https://www.eurocontrol.int/publication/fly-ai-report
https://www.eurocontrol.int/publication/fly-ai-report


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 ‘AI’.

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 AI 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 AI. A basic AI, but still, an AI.

AI 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
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.

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 AI 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 AI in aviation are anything but.

The Cat-AI-logue

Most of the AI 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 AI 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 AI 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 I have to use loadsa thrust on the other one to get it up that hill
and around the corner? Maybe I should just keep ’em both running…” the AI 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 AI 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 AI 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.

AI 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?

Well, automation and AI 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 AI, 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.

AI 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 AI
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 AI report from Eurocontrol is available here.

https://www.eurocontrol.int/publication/fly-ai-report

