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EUROCAE WG-114 /| G-34, Artificial Intelligence in Aviation

"EUROCAE

+ WG-114 focuses on the establishment of common standards to support the development

and certification/approval of aeronautical products based on Al technology Objective:

* Scope: Airborne & ATM/ANS domains (crewed & uncrewed Aircraft)

« WG-114/G-34 (comprised of 600+ participants)

Draft title

Statement of concerns

Taxonomy in Artificial Intelligence

Use Cases Considerations

Standard  for
Certification/Approval of Aeronautical
Implementing Al.

Process

Development  and

Products

Published in 2021

Q4 2024

Q4 2025

Q4 2025

WG-114 Leadership

INTERNATIONAL. HSIUAsi@JerN=

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

SG1 - Airborne & Ground Applications
SG23 - ML Data Management & ML Design
SG4 - ML Implementation & Verification
SG57 - System & Safety Considerations for ML
- Process Considerations (Planning, Config. Mgmt., Quality,
Levelling, and Certification/Approval)
SG8 — Human Systems Integration

Aircraft and UAS Certification
Solution

UTM, ATM and Air Traffic Solution

|
ED-324 for pture
Aircraft Certification and Air traffic
products / Approval of Al
Publication 2025

WG-114’s Global contributors: Boeing, Airbus, ATR, Embraer, Textron, Gulfstream,
Dassault, Mitsubishi, Lockheed, Northrop Grumman, GA-ASI, Hondalet, Daher, IAl,
ICAO, FAA, EASA, TCCA, ANAC, DGAC, CAA UK, CAA Nz, JCAB, ENAC, FOCA, DOD,
EDA, Lilium, Amazon, SAP, IBM, Joby, EUROCONTROL, NASA, EDA, Honeywell,

Collins, Thales, GE, P&W, RR, Safran, Raytheon, BAE, Elbit, L3Harris, Iridium, Japan

Manned Space Systems, etc

EUROCAE



High level methodology to build the standard

Identify the *

concerns

Define a modulation of
the Standard Objectives
according to Criteria

Capture regulatory
requirements and define
the scope of standard

ED-324

Define Engineering
processes with
Objectives and

Activities

Define a strategy to integrate
the new standard in the
Aviation ecosystem

Define High Level Build an End-to-End
Desired properties View

> EUROCAE
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Current Certification Approach In Aviation /7% EUROCAE

-

Airborne ED-79B, ATM/ANS (EU) 2017/373

1. Knowledge-based Engineering ——  Data-Based (driven) engineering
(requirements, models, etc.)
2. Softwa re/Hardwa re design done by The complex design of a ML model is not directly

Function 1 Function 2 understandable by humans

humans for humans (explainable,
auditable, etc.)

3 Source code traceable to functional The low level design developped by the machine
) is not directly traceable to functional needs
requwements

System 2.1 System 2.2

New Standard WG-114/G-34 £ =" T Toomom oo oo oo oo oo oooooooooooooooooooooooooooooooooos .

i W W Airborne: ED-12x/DO-178x + Suppl.
: : 5 ATM/ANS: ED-109x/D0-278x/ED-153
ML Constituent with SW/HW e
tems e e e e T T R e P E T P P e .

Traditional SW/HW ltems
without ML

INTERNATIONAL
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Capture applicable regulatory requirements to the aeronautic industry

EUROCAE

p AEASA

European Aviation Safety Agency

EU Al Act Al Concept Paper

___________________________________________________________________________________________________________________________

EUROPEAN COMMISSION

Brussels.

21.4.2021 E = e

— = EC Ethical Guidelines

o INTERNATIONAL
final

Human agency and oversight ~.
2021/0106(COD)

Technical robustness and safety
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REGULATION OF THE EUROPEAN i Privacy and data governance n i
PARLIAMENT AND OF THE — Al !
COUNCIL | : ~ f i
: T trustworthiness :
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LAYING DOWN HARMONISED analysis
RULES ON ARTIFICIAL SO S
Diversity, non-discrimination

INTELLIGENCE (ARTIFICIAL :
and fairness

INTELLIGENCE ACT) AND

New
ED-324
(Machine Learning)

AMENDING CERTAIN UNION
LEGISLATIVE ACTS Societal and environmental

well-being

final} - {SWD(2021) 85 final}

Accountability

Source:
eur-lex.europa.eu/legal-content/
EN/TXT/HTML/?uri=CELEX:52021

PC0206

1
1
1
1
1
1
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1
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1
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{SEC(2021) 167 final} - {SWD(2021) 84 :
1
1
1
1
1
1
1
1
1
1
1
1
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https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52021PC0206
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52021PC0206
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52021PC0206

, EU Al Act
EU regulations

Sectorial

regulations Domain-specific Part-Al
requlations (AR / OR / TR)

Acceptable Means AMC & GM Al AMC & GM

of Compliance

Joint EUROCAE WG-114

and SAE G-34 standards g CEN CENELEC

Industry : '
standards N ; v
<--» Liaison ISO/IEC SC42 standards
(cross-industry domains)

Source: EASA Roadmap 2.0

INTERNATIONAL
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/7% EUROCAE

Future certification framework (Airborne view) .

< CS 25/27/29.1301, 1302, 1309, 1319 or SC-VTOL.2500, 2505, 2510 o
£
= =
8_,0 EASA Al Concept AMC/AC 20-152A AMC/AC 20-115D <:E
o Paper(s) HW Dev. Assurance SW Dev. Assurance
0 . o

System/ M M =

SRR ED-135 ED-798B =
Q =
2 2
S <
= T
£ O
S L B
Y Constituent ] )
o New ED-324 (Machine Learning)
e
© (%]
% HW SW o

ro¥ (O] 5

Item

Level of Engineering

ED-80/D0O-254

ED-12C/DO-178C+ Suppl.
ED-109A/D0O-278A+ Suppl.

ED-153

INTERNATIONAL
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End-To-End view

EUROCAE

ED-324/ARP6983 Chapter 4 (System & safety considerations)

( Development of '
system architecture

Development of |

<ystem SYSTEM (ED-79B/ARP4754B, AMC (EU) 2017/373, ED-153)

and allocation to

requirements )
items

Safety
assessment and

System & safety DAL assignment |

System
Integration

ED-324/ARP6983 Chapter 6 (MLDL)

ED-324/ARP6983 Chapter 7 (ML Constituent implementation)

Requirement process|

ML Constituent ML CONSTITUENT (ED-324/ARP6983)

Integrated ML

(6.2)

ML Data
management
process (6.3)

ML Model Design / \
(6.4)

Constituent

ML Constituent
Integration &
Verification (7.3)

ML Verification (6.6)
ML Validation (6.5)

ML Model

ML Constituent
Architecture Design
(7.1)

ML-based item
Implementation and
verification (7.2)

ED-324/ARP6983
(] =g Process

| Existing Process
B Executable
O Eng. level standard

Iltem development

ITEM (ED-12C/DO-178C, ED-80/DO-254, ED-109/DO-278A)
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WG-114/G-34 Roadmap

“EUROCAE

Taxonomy of Al in Aviation

Statement of 1% Process Standard Publication

Kick-oft Concerns Use Cases Consideration
% 2019 2021 2024 -2025
EUROCAE
2021 2023 2025 2026 2028 2029
First usable Guidance for  Guidance Finalized Finalized  Adapt
guidance for  Level2 AI/ML forLevel 3 Al guidance guidance  to further
Level 1 AI/ML  (human/ (advanced for Level 1 for Level 3 innovation
(assistance machine automation) and2Al/ML  Al/ML in Al
to human)

teammg) / j//
Phase I: exploration and
E A SA first guidance development SR e
ko European Aviation Safety Agency

Phase II: Al/ML

framework
consolidation

WG-114/G-34 Deliverables

¥ ¥ ¥ ¥

SOC (Statement of Concerns) — ER-22
Taxonomy, and Use Cases — ER-27

Publication 1: ML (Offline Learning) — ED-324
Publication 2: Other Al Technologies — ED-324A

EASA Roadmap

2019 )()Z() )()71 )0)) )0?% 7071 )U)r >O)/ )07\ )O)Q )030 2035 )()10

EASA released the roadmap 2.0
EASA concept papers level 1 and 2, issue 02




~o

~

European Aviation Framework (EUROCAE’s view) ~ eurocat

-

EU regulations
* EUAIACct
EASA

* Part Al (AR/OR/TR)

EASA
* AIAMC &GM

ﬁEUROCAE Ecosystem \

ED-79B/ARP4754B Aircraft & Airborne System ED-135A/ARP4754A (Safety Assessment) System-level
ED-324 / ARP6983: Al/ML standard in aviation
e Model-level
ED-12C/ DO-178C Airborne System Software ED-109A/ DO-278A Ground Software Item-level

ED-80/ DO-254 Airborne Hardware ED-153 Ground Safety Assurance /




% EUROCAE

THANK YOU

Thuc NGUYEN TRI — Technical Programme Manager



