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EASA organisation to deal with innovation
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1. Support the Industry on

innovation through
partnerships (IPCs & MoCs)

2. Create a dynamic of
innovation in the Agency and
foster the sharing of innovation
knowledge and information
across domains

3. Manage & coordinate
changes necessary to adapt
the Agency activities and
processes to innovation
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EASA Al Roadmap timeframe and milestones

2021 2022 2024
First usable First usable First usable 2026
guidance for guidance for guidance for Finalized 2028
Level 1 Al/ML Level 2 Al/ML Level 3 Al/ML guidance for Finalized 2029
(human assistance/ (human/machine (more autonomous Level 1 and 2Al/ guidance for Adapt to further
augmentation) collaboration) machine) Level 3 Al/ML innovation in Al

Al ROADMAP
DELIVERABLES
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and first gm e deu elupment Phase llI: pushing barriers

mzo znn mzz zuz; zu14 EE 1015 mr.' 1013 1029 EEEI znn m;z m;; ZDEH m

= = _—

2019 2025 2030 2035
First EASA Al/ML First approvals Single-pilot Autonomous
IPCs & applications of Al/ML CAT operations* CAT operations*

7

EU INDUST
PROGNOSTIC

* For Large Aircrafts, based on roadmaps from major players
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Al Trustworthiness

A driving concept
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Building blocks towards “Al Trustworthiness”

— By nature, Al can be considered as a black-box

= Trusting a machine learning agent involves « opening the
box » to a degree commensurate with its intended use

—>To enable the conditions of approval of Al/ML, some
necessary building blocks have been identified.

EEASA



Al Roadmap building blocks

Bl cemicalGuidetines EEASA Trustworthy Al building-blocks

Toechnical robustnoss and safoty

Owersight
Al

Trustworthiness

Societal and environmental
well being
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W-Shaped Process

Requirements Requirements
management verification

LEiE Safety Assessment Process

management verification

Learning Learning Inference
model

verification

process process
management verification

Model Model

Training Implementation
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Focus on ‘CoDANN’ IPC

— The purpose of this IPC was to
1) Mature selected key aspect of the concept of Learning Assurance
2) Investigate the embodiment of Al performance in Safety analyses

— Timeline: June 2019 — February 2020 —

— Background:
=  First EASA IPC dealing specifically with Deep Learning (DL)
=  Daedalean brought expertise in computer vision and DL —_—
=  EASA brought expertise in safety, certification and ops

EEASA

https://www.easa.europa.eu/ai




Learning Assurance: ‘CODANN’ IPC use case

Tracking/ Runway

filtering I?l:mgz

Corners
coordinates

512 x 512px (Corners + Uncertainty)

|/ |/

Input RGB Image Convolution + Pooling + Convolution + Pooling + Convolution + Pooling + Softmax predictions Comer predichons +
(512x512x3) Activation Activation Activation (512 x 512 x num_classes) Uncertainty




Learning Assurance: focus on Data Management

— Data management is a key process when dealing with Machine Learning
applications

— Introduction of data quality attributes (accuracy, resolution, assurance level,
traceability, timeliness, completeness, formatting)

— Completeness has a major importance in the capability to give guarantees on
the generalizability of a NN
—  This IPC emphasize an approach using a distribution discriminator
— And to rely on mathematical theorems to garantee certain generalization bounds

Generalization guarantee is a crucial characteristic of NNs, to
ensure confidence that a ML model will perform as intended.
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Conclusic_)n and
perspective
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Conclusion and perspective

—> We made a first major step in the definition of the “Learning
Assurance” process with the publication of the CoDANN report.

— Next steps will focus on two other major building-blocks : Al
Trustworthiness Analysis and Al Explainability.

— EASA is also involved in the joint EUROCAE/SAE working group
WG-114/G-34 and in several research projects.

All of this will contribute to meeting our first essential Roadmap 1.0
milestone: first usable guidance for ML applications in Q1/2021!
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Thank you for your :

Any quéstion?

Please contact us:

easa.europa.eu/connect

flinlv]olaje

Your safety is our mission.
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