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Introduction




What is Artificial Intelligence ?

Al is another way to use computers

Implementation of reasoning (and not just computing) on computers

Specific Technics

* Symbolic Al (rule based)
* Connectionist Al (data based)

Principles asold as computers
* Need of computing power: thanks to the Moore's law
* Need of data: thanksto Internet

Unreachable applications without Al
* Combinatorialexplosion
* Computer vision
* Naturallanguage processing

A powerful tool to solve well-posed problems without algorithmic solution

RG



Connectionist Al

Learning by example

Examples of the first class

Renault
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Connectionist Al

Learning by example

Examples of the second class

Not Renault
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Connectionist Al

When learning is finished, the inference starts

RG
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Al @ Renault Group

142 data scientists and Symbolic Al developers
24 PhD students

94 data engineers
150 managers and project maagers

138 data analysts

Digitized Vehicle Development
Efficient Industry & Quality
Sales & Customer Care

After-sales Retail & Indep After market

Optimized end-to-end supply chain

Support
(finance & purchasing, IS/IT & Cyber, HR)

Services development & delivery

Business & services operation

Smarter together y

* 8 experts
* 10 specialists

* Google * ANITI

* IBM * Telecom ParisTech
* Qualcomm * Mines de Paris

*  Microsoft * Ponts et chaussées
. * |IRT SystemX

Renault
SAS

Future is
neutral
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Two aspects of Al @ Renault RG

* Better and faster engineering, manufacturing, sales, supply chain, after-sales
* A dozen of high-priority projects selected by Al@scale

+ dessia

Use Al and other advanced technologies to improve the quality of the relationship between the users and the car
My car knows me - My car protects me - My car enhances my sensations - My car surprises me - My car learns.

* Role of Al
* Connectionist Al to understand the outside context and the inside situation

e Symbolic Al to decide the relevant action
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Some Applications




Model Reduction

e Training on 200 snapshots from a single physical simulation

* Reproduction of the taught model
* Good results on different models

 Crash
* Aerodynamics

Strategic Expertise Area - Artificial Intelligence

RG
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ASSISTANCE TO VISUAL INSPECTION
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PREDICT : Delivery time prediction

* Gradient boosting

* 15 key features

* Training on 500000 events / 18 months
* Testing on 110000 events / 6 months

* Deployment on Vertex Al
* Golive: November 2022
* Retraining every 2 weeks

* 0,5 M€/year
* Prediction improvement : 10%

RG

test evaluation :

test data size : 156752
RMSE: 1.5222
MAE: 1.1588
accuracy with corridor +/- 1 days : 96.24 %
accuracy with corrider +/- 2 days : 93.51 %
accuracy with corridor +/- 3 days : 94.9 %
MADT Get-Out Get-In Get-Out Get-In Get-Out MADP
CLE I cl PDC PDC
PLANT TCDMPDUND D)
Plant CLE TRANSIT Cl TRANSIT time PDC TRANSIT
TRANSIT time|  time model model time model
model 3 Transport time 3 Transport time ? Transport time
model from CLE models from CLE model from PDC
or Cl to CI. or C to PDC. to MADF.
1 per mode: 1 per mode: 1 per mode:
Road, Maritime, Road, Maritime, Road, Maritime
Railway Railway
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Road trip design for ADAS validation
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Natural Language Processing

* Source code accessible
* Based on generic corpus

| have a Renault Captur, what is the hands-free card ?

* Accurate knowledge of a technical domain
* No totally wrong answers

The hands-free card for Renault Captur is a keyless entry system that allows you to lock and 04

unlock the car without physically inserting a key into the door lock. The card uses radio-
frequency identification (RFID) technology to communicate with the car's locking system
when you are in close proximity, usually within a few feet. You can also start and stop the

* Analysis of customer feedback

engine using the hands-free card.

There is a red exclamation mark with a circle around it inside a parenthesis on my vehicle's

* Simplified access to the user manual with ChatGPT dashboard, what does it mean ?

The red exclamation mark with a circle around it inside a parenthesis on your Renault
dashboard indicates a critical warning related to your vehicle's braking system. It usually
means there is a problem with the brake system, such as low brake fluid level, a brake
system malfunction, or the parking brake is engaged. You should stop driving the car

immediately and seek assistance fi ter.

‘> Regenerate response

Strategic Expertise Area - Artificial Intelligence 16



Al inthe Car

Driving assistances

Scene understanding

e Reconstruct the scene around the vehicle
* Provide an accurate representation to the driver
* Anticipate the movements of other vehicles

Adjust the behavior of the vehicle

* Emergency braking
* Adaptative cruise control
e Lane following

Coaching

* Hybrid vehicle journey optimization
* Electric Road planner

» Safety coach

* (Car use optimization

Strategic Expertise Area - Artificial Intelligence

RG
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Al inthe Car

Improved user experience

Hyper personalized and contextualized content

e Center of interest
* Driving conditions

New kind of interaction

* Tone of voice
 Message style

Knowledge of the driver

* Preference setting Under
* Preference collecting (social networks...) Driver's decision
* Preference guessing (driver habit learning)

Strategic Expertise Area - Artificial Intelligence

RG
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So many other applications RG

All professions, current and future, are concerned
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Towards a trustworthy Al




Canwetrust Al?

Al is famous for some weaknesses

Unknown
unknown

Data

Lackof
robustness

RG
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Al Act: a European regulation RG

Ensuring that Al developed and/or used in Europe is risk-free

First works: 02/2020

Guarantees x X %

+ Basic HumanRights LS e
Intelligence

* Personal safety * ac *x

* *

* Infrastructure security

Final text validated: 01/2024

Risk classification
* Prohibited Al
* High-risk Al

* Low-risk or no-risk Al

Sanctions
* Enterprises

* 3to7% ofturnover
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The Confiance.ai project

Industry driven — Multi domain - Multi technology

Confiance @

Distributed &
Embedded Al

Human Factors

AIRBUS :
Data driven Al Hybrid Al
@airLiquide Knowledge
AteS
NAVAL A :
- S 7\
GROUP 0 e
~d, VAR
o \\ IIN:I.,§~ \\ N
" RENAULT Data Eng. \\“\J’, SsOn
Algorithm Eng.
o Knowledge Eng. SystemEng. Safety/Security Eng.
S SAFRAN

Al Engineerin
sopra S steria H
Others
THALES :
Building a future we can all trust Defense ManUfaCtU”ng

Automotive

Aeronautics Energy

\Va’eo Industrial Domains

Health
Railway...




Example of production RG

All along the development process
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Out of Distribution Detection

Out of distribution

@ Lipschitz neural network
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un-constrained 1-lipschitz constraint

Robustness
assessment
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Conclusion RG

Some solutions exist, industry must validate and deploy them

Lipschitz neural network
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Conclusion




Learning comes at a price

Sources of cost
Data

* To becollected
* Respecting privacy

* To berecollected regularly

Humanbeings
* Tocleanthedata
* Tolabel the data
* Todesignand tune algorithms

Energy
* 1GPUcard: 200W (20W human brain)

* Digital technology consumes 4.2% of the world's primary energy
* By 2040,14% of CO2 will be emitted by computer servers(MIT study)

RG

Digital Footprint

RESOURCES

Réseau
16%

Equipements
76%

PRIMARY ENERGY CONSUMED

Réseau
23% Equipement

60%

27




Conclusion

Al is a tool that everyone mustlearn to master

UI:?EL Legal

9

Security &
Robustness

The
5 RAI

themes

Q

Transparency &
Accountability

A8

Social Fairness
& Equity

£

Environmental
impact

Atthe company level

Like every tool, it can be misused

Law must frame its usages
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