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v’ Global safety impact of artificial Intelligence, advanced automation, and digital
solution to Aviation.




Al 1n Aviation

Global transformation:

1. Technology

2. Development Challenges
3. Safety



1. Technology

Al I1n Aviation
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Al I1n Aviation

2. Developments Challenges
v' People & Culture
v" Roadmaps

RFEASA

Phase lll:
pushing
barriers

Al ROADMAP
DELIVERABLES

. 2021

First usable guidance
for Level 1 Al/ML
(assistance to human)

. 2023

Guidance for Level 2 Al/ML
(human/machine teaming)

. 2025

Guidance for Level 3 Al
(advanced automation)

. 2026

Finalized guidance
for Level 1 and 2 Al/ML

2028
Finalized guidance
for Level 3 Al/ML

. 2029

Adapt to further innovation
in Al

Level 3 Al:

Advanced
Automation

Level 1A:
Human
augmentation

Level 1B:
Cognitive assistance
in decision-making
& action selection

Level 2A:
Human-Al
cooperation

Level 2B:
Human-Al
collaboration

Level 3A:
Al decisions &
actions overridable
by human

Level 3B:

Al decisions &
actions non-
overridable by
human

EASA Al Roadmap timeline (adapted from EASA, 2023a)
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2. Development Challenges
v’ Legislation & Standardization

Domain-spedfic Part-Al

regulations Step 2 [AR [ OR [ TR)

AMC & GM Al AMC B GM

Joimt EUROCAE WiG-114
and SAE G-34 standards

G-34/WG-114 Leadership

INTERHATIOHAL.

EU Al Act

G-34WG-114 Executive Committee

G-34/WG-114 Virtual Plenary Meetings Cross Communication

5G1 - Airborne & Ground Applications
$G23 - ML Data Management & ML Design
5G4 - ML Implementation & Verification
SG57 - System & Safety Considerations for ML
- Process Considerations (Planning, Config. Mgmt., Quality,

Levelling, and Certification/Approval)
SG8 — Human Systems Integration

[ H Ercano

ARPG983 }' ED-324 nerospace Recommended Practices for Al in Futre

Aviation (Standard for Development and Certification / Approval) s
Publication 2025

AIRG6994 [ ER-xxx Al in Aeronautical Systemns: Use Cases
Publication 2025

AIRE9E7 / ER-027 Al in Aeronautical Systems: Taxonomy, Publication 2024

AIRGIER [ ER-022 Al in Aeronautical Systems: Statement of Concerns,
Published on 30 April 2022

SAE G-34/WG-114 focuses on implementation and certification related to Al

technologies for the safer operation of aerospace systems and
aerospace vehicles. O
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SMS

Al 1n Aviation

Al Trustworthiness
v Ethical
v" Robustness
v" Human factors
v" Collaborative

v’ Safety risk mitigation
v Governance




3. Safety for Al
v" ARP- Aerospace Recommended Practices (WIP — work in progress) ARP6983/ED-324

Airborne ARP4754x, ATM/ANS (EU) 2017/373

Knowledge-based Engineering —»  Data-Based (driven) engineering
(requirements, models, efc.)
. : 2. Software/Hardware design done »  The complex design of a ML model is not
Function 1 Function 2 by humans for humans T directly understandable by humans
(explainable, auditable, efc.)
3. Source code traceable to > The lew level design developped by the
. . machine iz not directly traceable to
functional requirements functional needs
System 2.1 System 2.2
Alin Avitation — Eurocae/ SAE
Video Series WG114/ SAE G-34 New ARP |

<'~

ML Constituent with

o <2 5
g SW/HW items

EUROCAE

INTERNATIONAL

Traditional SW/HW Items
without ML

Airbome: ED-12x/DO-178x + Suppl. |
ATM/ANS: ED-109x/D0O-278x/ED-153 |
|




v' Software Development

Aeronautical SW Development — Classical V Process

System architecture
development

System-level processes
ED-79B/ARP4754B

and verification

)

[ System integration

Subsystem architecture
development

Subsystem integration and
verification

Requirements at each lower level
can be traced back directly to

SW Item development

and implementation ]
Item-level processes

requirements
at upper levels

ED-12¢/D0O-178C



v" Machine Learning

v' W process 5,

System-level processes

development

: ED-79B/ARP4754B
[ System architecture ]

[ Subsystem architecture

development ]

Traceability gap

Requirements for item
implementation cannot be
directly traced

to upper-level requirements

SW Item development
and implementation

|

System integration
and verification

Subsystem integration and
verification

Item-level processes
ED-12C/D0O-178C

Guidance gap

No recommended practice
exists for development and
verification of ML models




ML Development — New W Process with ED-324/ARP6983
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< System-level processes
ED-79B/ARP4754B

|

System architecture
development

Subsystem architecture
development

Subsystem integration and
verification

J

System integration
and verification

MLC integration and
verification
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] Item-level processes
ED-12C/D0O-178C
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