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Airbus Amber

Leading the journey 
towards clean 
aerospace

Helping 
customers defend 
their values

Connecting and uniting 
people across the 
globe

We pioneer sustainable 
aerospace for a safe 
and united world

Airbus Amber



Safety first, in everything we do
Airbus Amber

Safe 
Aircraft 

Safe
Air Transport 

System

Safety
Operated

Safety is the foundation of our business at Airbus, and encompasses all activities to prevent 
incidents and accidents involving Airbus products and services, to manage such events when they 
occur, to draw lessons learned and implement change as appropriate. 

Safety first, in everything we do
Airbus Amber
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● Offer up to 100% SAF 
capability on our 
commercial aircraft

Leading sustainable aviation

●  Be the 1st major manufacturer 
to offer a hydrogen-powered 
aircraft

Reach ‘net-zero carbon 
emissions’ by 2050

2030

Airbus Amber

2035 2050



Fuel management

Embedded Systems are bringing Aircraft Differentiation

Electrical system

Environmental 
control

Flight controls Cockpit operations & Systems

Landing gears

Airbus Amber



Avionics Example : 4 Generations have converged on A350 
standard

Airbus Amber

1 Early Commercial Jets 2 More auto-flight 
systems

3 Glass Cockpit

4 Fly-by-Wire



Towards a fully Software Defined Aircraft for Smart automation 
and Optimized Operations : Safety and Decarbonation

Airbus Amber

Software brings product DIFFERENTIATION ! 



Airbus Amber

And Tomorrow… : Certifiable & Embedded AI
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Embedded AI

Improve 
Safety

Extend
Operational domain

Ensure 
Certification

❏ AI used as a safety net
❏ AI improves sensors techno

❏ Demonstrate the intended 
behavior 

❏ Keep the semantics of the 
trained model

Airbus Amber

https://docs.google.com/file/d/10VDeaSivIuDwVmuolRFtKwEaKJPxDG0y/preview
https://docs.google.com/file/d/1rP1Xf0PJXoBnvTtvR1fW6FndJIcdBNVt/preview


Airbus AmberAccelerate AI to Increase Airbus' Competitive Advantage
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AutolandAuto-take-off

Assisted taxi Obstacle detection Runway incursion detection

Pilot monitoring

ATC speech-to-text

Many vision applications …

… but also natural 
language processing

… and more to come !

https://docs.google.com/file/d/10VDeaSivIuDwVmuolRFtKwEaKJPxDG0y/preview
https://docs.google.com/file/d/1u9hftFRWNwiRjuKZp6HyI-gQTgUM2CDZ/preview


Airbus Amber
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https://docs.google.com/file/d/1u9hftFRWNwiRjuKZp6HyI-gQTgUM2CDZ/preview


Airbus Amber
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IA DATA center Aircraft Data Center

What are at stakes ?
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 IMPACT ON CURRENT SYSTEM DEVELOPMENT

The ML function design process

The  BIG change will come from

The Data management process

The ability to learn without being 
explicitly programmed

Systems based on 
Machine Learning 

technologies

Towards a new 
development paradigm

Systems based on 
imperative software



ARP6983/ED-324 : W development cycle

Subsystem

Item

Subsystem 
Reqs (incl. 
Op. Env.)

HLR/LLR

ML Data management

ML Model 
Design

ML Model 
verification

Datasets

MLMD

Requirement 
process

SW or HW 
Item

HW/SW item

ML model

MLMID requirements & 
derived architecture reqs

Transform.
Integration

Integrated ML 
Constituent

ML 
constituent 

integration & 
verification

ML Constituent

MLC Architecture 
(incl.optimisation)

HW/SW 
integration and 

verification

Subsystem

Subsystem 
integration

ARP6983/ED-324

Existing standard

MLMD: ML Model Description
MLMID: ML Model Item Description

ML Constituent Reqs

MLC Requirement 
Process

MLC: ML Constituent
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We need to express mapping between 
Neural Networks logics and HW resources

ARP6983/ED-324 : W development cycle

+

=
Inference Model on target

YoloNAS Neural Network
Architecture

Typical GPU architecture



Airbus AmberWhat we would like to express

Offloading of layers

Parallelization inside layers

Pipelining



Airbus Amber

Neural Networks semantics with PetriNet

● Split the initial neural network
● Demonstrate that the union of splits is equal to the initial function

Expression of all possible execution 
orders



Airbus AmberMulti-Items with colored Petri-Nets

● ERTS 2024 publication

● ONNX working group - Safety 
Critical profile

Paper
Formal description of ML models for unambiguous 
implementation
Adrien Gauffriau, Iryna De Albuquerque Silva, Claire Pagetti
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[ Airbus Amber ]

Convolution is “just” a matrix multiplication

24



[ Airbus Amber ]

Develop a certifiable code intensive and efficient computation

Rationale for the PhD of Iryna De albuquerque

ACETONE is a solution for CPU implementation based on blocked 
matrix multiplication

Extension to more complex hardware in progress

• Plenty of BLAS library
BUT

• Worst case execution time is mandatory
• Efficient utilization of resources

Papers
A Predictable SIMD Library for GEMM Routines.RTAS 2024: 55-67
Iryna De Albuquerque Silva, Thomas Carle, Adrien Gauffriau, Victor Jégu, Claire Pagetti

ACETONE: Predictable Programming Framework for ML Applications in Safety-Critical Systems. 
ECRTS 2022: 3:1-3:19
Iryna De Albuquerque Silva, Thomas Carle, Adrien Gauffriau, Claire Pagetti::



[ Airbus Amber ]

Computation needed

Typical Use case for aeronautics requires 1 Tera Floating Point Operation per second (1 TFLOPS)

4 FPUs => 4 GFLOPS 1,0 GHz
Increase of the frequency is not possible

Integration/Aggregation of the ALUs/FPUs is the crux

Chip Makers increase number of ALUs/FPUs



80 Deep Learning Unit (DPU) -  Each DPU has 16 FPU  => 1280 FPUs 

Example of the Kalray MPPA

Matrix Multiplier

1,280 TFLOPs @1GHz



[ Airbus Amber ]Design space exploration
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BUT critical avionics consideration remains
● HW failure and impact on Neural Networks
● Sensitivity to SEU / MBU
● WhiteBox with capabilities to handle 

software Low Layer

Allocation of compute units 
to part of the CNN

Tenstorrent company

Paper on HW failures
Methodology for formal verification of hardware safety strategies 
using SMT.
To appear LB EMSOFT IEEE Embedded Systems Letters (ESL) 2024
Anthony Faure-Gignoux, Kevin Delmas, Adrien Gauffriau, Claire Pagetti.



● Artificial Intelligence is mandatory to support Airbus ambitions
● Certification will be in place BEFORE first application
● Maturity of hardware and associated toolchain remains low

CONCLUSION



Thanks for your attention

Q&A


