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Aerospace Use-cases

We are involved in a wide diversity of aeronautics and space projects based on Deep Learning

techniques.

AI DevelopmentWorkflow for Critical Applications

This work is divided into different stages:

Operational Design Domain: How do you specify the operational scenarios to be resolved ?

Data Management: What characterises a high quality dataset ?

ML Constituent Design: What should be taken into account during the model design phase

in critical context ?

ML Deployment: How to carry out an ML deployment pipeline in accordance with safety

standards ?

On-board constituent requirements verifications: What attributes should be checked once

the model is deployed and how should they be measured ?

AI Certification

In order to meet aeronautical (EASA / DO) and space (ECSS) certification standards, several

projects are working to improve the operational safety of AI-based systems.

SONNX: Safe Open Neural Network Exchange (ONNX)

AIxIA: Artificial Intelligence for Interference Analysis

DEEL (see respective section)

Evaluating AI Model for On-Board Applications

We propose an evaluation bench (mltestbench [4]) that (i) integrates the necessary software and

hardware resources (tools, boards) to deploy a variety of ML models, and (ii) provides a uniform

and abstract API to exercise and evaluate multiple deployment solutions.

BIRD Project

BIRD is the name of a small two-wheeled robot that serves as a demonstrator of some of the

technologies developed at IRT. The technological building blocks in development include:

Robust Reinforcement Learning for Object Grasping using myArm C650 from Elephant

Robotics

IHM: Text-to-Speech, LLM and Speech-to-Text on NVIDIA Jetson AGX Orin

Object Detection

DEEL Project

Dependable, Certifiable & Explainable Artificial Intelligence for Critical Systems

Explainability

Xplique [1] is a Python toolkit dedicated to explainability. The goal of this library is to gather the

state of the art of Explainable AI to help you understand your complex neural network models.

Originally built for Tensorflow’s model it also works for PyTorch models partially.

Conformal Prediction

Puncc [6] (short for Predictive uncertainty calibration and conformalization) is an open-source

Python library. It seamlessly integrates a collection of state-of-the-art conformal prediction

algorithms

Lipschitz Neural Network

deel-lip [7] provides an efficient implementation of k-Lispchitz layers for keras. It has many

applications ranging from adversarial robustness to Wasserstein distance estimation.

||f (x1) − f (x2)|| ≤ L||x1 − x2||

Open questions

1. What future challenges in robotics can AI address?

2. How can we ensure the dependability of robots based on foundation models?

3. How to deal with autonomy (local vs remote computing) ?
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