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* Introduction and Context

* What is Al?

* Al is not new...but...

* The aviation regulatory landscape is diverse

* The Regulatory Paradox? - Categories of impact from Al
» Opportunities

* Threats

* Next Steps

* Questions?
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* Machine Learning (ML) and Artificial Intelligence (Al)
* Perception vs Reality
* Role In safety critical environments?

* Direction of Aviation System

« Enabled for Performance Based Regulation
* Digital, Data Driven, e.g. SWIM
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at IS

Al?

There are no cross-sector agreed
definitions or taxonomy

EASA
Al as the cover-all term, including
ICAO 1. Machine learning approaches (data-driven Al)
Not yet any formal position 2. Logic- and knowledge-based approaches (symbolic
or taxonomy... Al)
“Ethics as the starting point. . 3. Statistical approaches EASA Al Roadmap v2
4.  Hybrid Al

Not a complete picture

European Commission B enkn
“Technology that can, for a given set of human-defined S
objectives, generate outputs such as content,

E.g. expert
systems

predictions, recommendations, or decisions influencing g e
i i ith” ural . neur:
the environments they interact with i g
(RNNs) reasoning
Artificial Intelligence Act, proposed in 2021,
approved in May 2023 Tradtiona! statstcat approscies whese a series o predetermined equations Eg. Bayesian
are used In order to find out how 10 fit the data. This includes Bayeslan estimation

estimation, search and optimisation methods.

The better question to ask may be, “What does Al mean to a regulator / the
CAA?”



NARROW Al
Route
optimisation
Online Eacel
advertising ghatbot Alex

Full Authority Digital

Predictive and preventative Engine Control (FADEC)

maintenance

Fly-by-wir

Autopilot o

Traffic Collision Avoidance

Glass Cockpit System (TCAS)

BROAD Al

Natural Language Exponential
Processin ; i
g Advanced medical Increase In
_ diagnosis computing
Generative Al performance

Whole-internet data
access

Digital cockpit
assistant

Advanced route
prediction and
guidance

Availability of
training data

Resulting in
complex a new
level of complexity
and uncertainty

ATC voice interpretation
and response
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What does the
CAA think of Al
In aviation?




e avialion reguiatory ianascape Is

Top Al Use Cases

/—g Predictive Analytics
Real-time Operations

S Management

e Customer Services

Risk Management
& Analytics

Aviation

Consumer Security

What we Regulate. Who we Regulate. How we regulate
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i.e. the tools we use within the
CAA to regulate and support our
customers across the aviation
ecosystem

e /‘% What we
N regulate

i.e. each component of the
aviation ecosystem, from
commercial to RPAS and
everything in between.

Alignment ‘

Military Airworthiness Authority
Other UK regulators directly related to aviation
Other NAAs

Strategy

for Al

How we
operate

Considerations as a result
- Scope — what should we regulate?
- Skills — what skills do we need in the CAA, and do we need

to promote in the aviation sector?

- Resourcing — what impact might there be on funding the

CAA in the future?

- Organisation — culture, design, leadership



* Increased safety ‘
» Greater exploitation of data and safety mtelllgence
* Tessellate with the benefits of Performance Based Regulation

» Enablers for capacity, efficiency, environmental protection, cost reduction

 Allow ANSPs and Airports to meet the capacity, demand and resource
challenges

« Smarter Training

« ATCO/Pilot/Engineering personnel, workload and work force benefits « &

 Controller/Pilot decision making support tools < |‘
 Catalyst for further Innovation, Improvement and Advancement <
* Role of the regulator Safe

. é:}i?r;]ment with the “outside” technology and innovation — removing barriers to

* Non-traditional aerospace



[ / ] =
4 ¢ :
m [ 2 ~ @ 7 |
* " 4 s
]

- Challenge to Safety status quo
» Safety Priority o
 Too much data”? Speed of reaction and regulatory intervent

* Removal of key recovery asset for unique failure situations

* Presence / Value of Human in the Loop (intelligence) in complex
socio-technical systems

 Legal Accountabilities resulting from increased automation
* Failures and Degradation

 Greater diversity of “aviation” actors and services
* New entrants
* Non traditional aviation
* Disruptive Innovation People Physical System
* More entities and activities to regulate ‘ ‘

Social System Technical System

» Cyber Security issues

Structure Tasks
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Considerations?:
Safety first - Safety by Design
National, European, International and cross-industry collaboration <:
Follow closely other domains and industries (horizon scanning)
 Cf digital technologies, automation, autonomy. Aviation “late to the party”?
* Focus on ML and Al development/integration in Safety Critical Systems
« Graceful Degradation
« Cyber Security imperative
Iterative approach
+ Levels of development. Core regulatory and legal framework for <:
aviation?
« Cf driverless cars / rail and extent of Human in the Loop
« Be prepared to expand or change traditional regulatory structures and
requirements
Aviation Regulatory community continues to offer specialist expertise that
IS required / demanded
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