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Demystifying and Accelerating Al
in Aviation/Air Traffic Management

EUROCONTROL

Scope : Aviation/Air Traffic Management
Focus : what we can do TODAY

Demystify Al

Promote Al based applications and its benefits

|dentify Business Challenges

Recommendations to accelerate Al uptake

EUROPEAN
IS FROM EDA MILITARY EXPERTS AND NATO ATTENDING IN AN OBSERVING CAPACITY - oaxT

https://www.eurocontrol.int/publication/fly-ai-report
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Based on a wider European foundation

EUROPEAN AVIATION ARTIFICIAL
INTELLIGENCE HIGH LEVEL GROUP

The FLY Al Report

nnnnn fying and Accelerating Al in Aviation/ATM

INDEPENDENT
HIGH-LEVEL EXPERT GROUP ON
ARTIFICIAL INTELLIGENCE

SET UP BY THE EUROPEAN COMMISSION Euro ean Trustworth : :
P . y ATM/Aviation Al framework
* X ** Human centric Al

* *
* *
* 5k
EU Al Coordinated action plan Digital European Sky

PoLICY AND INVESTMENT RECOMMENDATIONS HLEG on Al ATM Master Plan

FOR Human and ethics .
TRUSTWORTHY Al : . Automation strategy o oq
Al Policy/Regulation iabili . ATM/Aviation

V/Reg . SEiE DY ENCHEN Operations Excellence programme . / .
Policy/Regulation

Technology Human & Social Roadmap
Open Data EASA Al Roadmap

A, Gz, Sl ATM/aviation Data Infrastructure

The European Commission’s
Data infrastructure
B EOLEOY o ABEU. GAIAX ATM Cyber Digitalisation Capacity
ARTIFICIAL INTELLIGENCE Al Capacity Building (AI4EU, GAIA-X) ATM Safetv framework o
Digital Innovation Hubs ¥ building

ATM/Aviation Al Standards

* X ** (Validation and testing, Networking,
* * transfer of expertise)
*
* s K
DRAFT

ETHICS GUIDELINES
FOR TRUSTWORTHY Al

Al Ecosystem /

Partnerships Al, Data and robotics PPP.

SESAR JU . ATM/aviation
Partnership

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



MUAC Traffic prediction

Lateral Use Case

pa— "

The algorithm predicts clearances to fly direct routes
avolding the sector that was originally planned. Flow
is London-Berlin.

i tack = FBL pr .
Vertical Use Case Black = FPL predicted rajectory

Better prediction of Top Of Descent allows to
identify flights that leave MUAC airspace before
reaching the planned exit sector. Flow is Madrid-
Frankfurt

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

Al is

in the Sky
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Performances
(Safety, Capacity,
Efficiency, Environment,
Cybersecurity...)

Traffic predictions ‘

| Forecast

Resource
Management /
Optimisation

: \ J/ g

Al Opportunities

ATM/ANS Airport U-Space Avionics

Workload /
Automation /
Autonomy

Safety Critical and

n Safety Critical

Passenger’s
experience /
Multimodality

Spacing/
Separation

Infrastructure
Monitoring

13-DFs 13-DFS efbrig
final approach Climb trajectory 13-DFS
distance prediction

traffic prediction

16-SESAR/ approach flight time

11-DSNA
21-EDA Use of Al to optimise 1- Heathrow
22-EANS RPAS autonomous the sector ) 10-THALES A passenger transfer
23-SESAR BigDatadATM  Visual tracking in capability igurations Airspace P!
Passengers behaviours digital towers 15-ECTL/THALES
understanding Demand and capacity 9-THALES

2- ECTL MUAC
traffic prediction to
optimise ATCo usage

recommendation prediction
It §.THALES  3- HONEYWELL
20-H2020 Safecloud enhanced TBS o i
23-SESAR MALORCA e with ML FMS Validation Maintenance
Speech recognition VMBI 14-SESAR- cost & fuel
for ATCo iyccebancyicptineaticn) HONEYWELL optimisation
Airborne
23-SESAR DART 19-SESAR - computer vision et

data driven HONEYWELL AT Forecast 4ECTL

trajectory prediction TCAS evolution - improvement GNSS
A$t°'matl;cl Tasf’ off monitoring

axi and landing
18-ED, |
23-SESAR INTUIT Eaceol (1Z;ECTL 6-Heathrow
strategic trajectory rliai gt Runway Operational iti 5- ECTL
Image recognition to
N awareness Performance " i
planning S — i detect Rwy vacation Automated Flight
[IEEIEIETS Plan correction
Exploration R&D Deployment



Seven Key Recommendations

~~ N\

Data and Al-

infrastructure
framework
S

Research and
Innovation

Validation and
Standards

Communication and

Dissemination

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

B A federated data foundation and Al-infrastructure should be

established

Further exploration of the potential of Al in aviation/ATM
should be strengthened in areas of:

® high impact on aviation/ATM performance and environment
® human-machine collaboration

m safety-critical operations

m safety intelligence tools and cyber threat intelligence services

Appropriate Al validation methods and tools should be
developed as well as standards and guidelines

The rapid uptake of Al-based solution in operations should be
encouraged in the cybersecurity domain and non-safety critical
operations

European aviation/ATM actors should aim to reduce Al-
developments time to market.

Communication on Al should be enhanced

Dissemination of Al benefits and lessons learned should be
strengthened

Al aviatior/ATM applications developments and deployments
should be regularly scouted

An Al culture through training/re/upskilling and change
management should be developed

The aviation/ATM community should build-up an inclusive Al
aviation/ATM partnership
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At EUROCONTROL
More than 30 new Al-based applications

EUROCONTROL

* Al driven traffic flow management
* Al explainability LFP Lown
* Decentralised and secure Al infrastructure
* New Al-enhanced simulation tools

* Al driven capacity planning integrating Meteo

* Enhanced predictions e.g. airport curfew Autrian7” ~ AUNIKT

25/01/2020 13:00
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* CNS monitoring improvements

* Cyber resilience improvement

* Enhanced forecasts

Integrate the Developed
Past @ NM
to Predict the Available
Future everywhere

* Runway throughput improvements Aviation
in Network
Operation

enter your presentation title 6
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NM Use Cases

4D Trajectory Management EASA Al Roadmap timeframe and milestones
- Climb & descent Level 1

trajectory prediction
- Pre-Tactical Forecasting

*
o A
ot European Aviation Safety Agency

guidance for guidance for guidance for Finalized 2028
Level 1A|/M|- LeveleI/ML Level;AI/ML guidance for Fmal zed 2029

(human assistance/ (human/machine (more autonomous LevellandzAI/ Ad ptt f th
augmen H ) llb atio ] ma h e) I3AI/ML

NS

L eve I 2 Phase I: e ploratlo Phase II: AI/MLf ramework

and first guidan velopment con sol dation

Al ROADMAP
DELIVERABLES

- NOTAM Decoding
- TBS for airports

Phase lll: pushing barriers




Demystifying and Accelerating ~
Artificial Intelligence in Aviation/ATM Accelerate b

FLY A; = Togetrer Y
WEBINARS g

Join our Al community of practice for aviation !

What When Lead
Partnering for Al in aviation 24/02 - 15h-16h ECTL
Research and Innovation for Al in aviation 24/03 - 15h-16h SJU
Al enablers & ATM use cases 12/04 - 14h-16h CANSO
Safety : EASA Al level 1 Guidance Material | 28/04 - 15h-16h EASA
Sharing data for Al in aviation - Yes we can ! Mid May TBD
Al for cyber and cyber of Al 15/06 - 15h-16h ECTL
Al training for aviation/ATM managers 30/06 - 15h-16h TBD

! i ) e ¥ ELBOPE AN 4EASA
ARRBUS ASD :&o g_ Heathrow Honeywell SATA IFATCA 0} SESAR ¥ THALES .~ :
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GLOBAL SYMPQOSIUM ON
THE IMPLEMENTATION OF 08

/‘
INNOVATION |17 -
IN AVIATION |

EUROCONTROL

Thanks for your attention !
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Demystifying and Accelerating Al in Aviation/ATM

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