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CEA and autonomous, connected mobility

Research and technology
for industry
• Trustworthy AI
• Perception, connectivity, 

cybersecurity
• Trajectory optimization
• Road, rail, air, water, 

logistics, agriculture
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1. Automation vs. Autonomy vs. AI

MissionPerception Behavior Motion TrajectoryPrediction

Auto-mation : 
moving on its own

Level 0       Level 1        Level 2       Level 3       Level 4        Level 5

Auto-nomy :   
using its own laws

• AI is not 
needed for 
automation

• AI is needed
for autonomy

• The AI bricks 
for autonomy
exist

• But they
cannot handle
all situations
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2. AI technology for autonomous vehicles

MissionPerception Behavior Motion TrajectoryPrediction

Typical equipment

2 – 3 front cameras

1 rear camera

2 – 4 side cameras

Radar (short/long)

Ultrasound sensors

LIDAR

ConvolutionalNNs

Support vector
machines

Recurrent NNs
Random forests

Reinforcement learning

Graph models

Behavior trees Kalman
filters

Generative adversarial networks

Hybrid
controllers
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• AI used today relies 
heavily on 
unexplainable
techniques
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3. Trustworthiness, interpretability, explainability

Machine Learning

≠ common sense
Data integrity, 

bias, completeness

Explainability

AI: a few trustworthiness-related issues

Interpretability

Robustness to new 
situations, attacks
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4. Connected autonomous vehicles

One LIDAR to guide 

them all…

• Increase safety (see hidden dangers)

• Connectivity required for remote operation

• Cost of vehicles vs. cost of infrastructure

Peachtree Corners, GA (Forbes)
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5. Implications for validation and certification

Level 4 with

limitations

- Geographic

- Speed

- Weather

- …

Test for every possibility?             With Sim? Robustify and expand envelope progressively?

Trust the data?
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DISCUSSION

AI techniques

Data

Vehicle systems
and functions

Simulation

Validation & certification

Infrastructure

Transport 
system

• Trustworthiness

• Ethics

• Safety

• Robustness

• Transparency

• Explainability

• Interpretability

Legal

Standards

Agency & 
Oversight

System 
properties


