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GNC CHALLENGES - 1ST STAGE RETURN & LANDING

• Dissipate energy

• Minimize consumption

• Control dispersions

• Achieve precision landing 

with low velocity

and low maneuverability
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WHAT IS
AUTONOMY ?
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AUTOMATED                   AUTONOMOUS

ATV (Automated Transfer Vehicle)BEYOND ATV 
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GNC AUTONOMY IN SPACE

LESS

Mission preparation

Ground support

Constraining robustness

MORE

Perceive/Decide/Plan 

Learn

FDIR

Ability to succeed given complexity

Combination of knowledge based and learning capacities
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LEARN FROM LEARNING



THIS DOCUMENT AND ITS CONTENTS ARE PROPERTY OF ARIANEGROUP.

IT SHALL NOT BE COMMUNICATED TO ANY THIRD PARTY WITHOUT THE OWNER’S

WRITTEN CONSENT | ARIANEGROUP SAS – ALL RIGHTS RESERVED. -
14

-

MACHINE 
LEARNING

NEED DEDICATED GPU 
CCOMPUTERS

DATA ANALYSIS

GNC

ADAPTIVE/ NON LINEAR 
CONTROL

ESTIMATION

PLANIFICATION

MODELING/FDIR MULTI ENGINE BAY

SPECIFICATION/VALIDATION

HOW TO USE AI 
TO DESIGN 
AND ANALYZE
GNC SYSTEMS?



THIS DOCUMENT AND ITS CONTENTS ARE PROPERTY OF ARIANEGROUP.

IT SHALL NOT BE COMMUNICATED TO ANY THIRD PARTY WITHOUT THE OWNER’S

WRITTEN CONSENT | ARIANEGROUP SAS – ALL RIGHTS RESERVED. -
15

-

MACHINE LEARNING FOR GNC

EVOLUTIONARY 

ALGORITHMS
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GENETIC ALGORITHM EXAMPLE FOR LANDING GUIDANCE

1
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REINFORCEMENT LEARNING GENERAL PRINCIPLE 



THIS DOCUMENT AND ITS CONTENTS ARE PROPERTY OF ARIANEGROUP.

IT SHALL NOT BE COMMUNICATED TO ANY THIRD PARTY WITHOUT THE OWNER’S

WRITTEN CONSENT | ARIANEGROUP SAS – ALL RIGHTS RESERVED. -
19

-

THIS DOCUMENT AND ITS CONTENTS ARE PROPERTY OF ARIANEGROUP.

IT SHALL NOT BE COMMUNICATED TO ANY THIRD PARTY WITHOUT THE OWNER’S

WRITTEN CONSENT | ARIANEGROUP SAS – ALL RIGHTS RESERVED. -

ARIANEGROUP

RESTRICTED

LINK WITH CONTROL THEORY

The most important feature distinguishing RL from other types of learning is that it uses

information that evaluates in real time the actions taken rather than instructs by

giving the correct actions.

RL Control

Agent Controller (K)

Environment Controlled system (simulator G)

Action Control signal (U)

State/Observations State (X) /Measurements (Y)
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KERAS-RL ALGORITHMS
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NON LINEAR CONTROL – QUICK WINS EXAMPLE

Acknowledgments for AIRBUS group fruitful exchanges
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AND USE THEM WELL?

WE SHALL USE ALL NEW TECHNOLOGIES

GAIN

DEVELOP

USELIMITS

TRUST


