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Agenda

* Introduction / issues / societal stakes

« AD ADAS what is it? Operation principle
« AD ADAS systems roadmap & regulation
* Safety & Validation stakes

* Simulation stakes
* Testing stakes

e Conclusion

e Questions & answers
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Les aides a la conduite: une

préoccupation déja ancienne!
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Prototype de poste de conduite Renault (projet Véhicule d'essai Renault 41 embarquant
Prometheus) une maquette de radar anti collision.
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Une vision partagee: a I'avenir nos vehicules seront de plus
en plus...

Electriques

Connectés




Qu’est-ce qu’un véhicule autonome?
Capter Analyser




A
Peu a peu, le systeme d’aide a la conduit prend en charge les taches habituellement

Huge number of scenario

dévolues au conducteur

Action : Ol d
- Brake :
tryptic

- Steer yp
Sense :
Huge number of 1/O
Sensor characterisation

Decision :

Detect :

- Longitudinal Control
- Lateral Control
- Path Planning

Not always needed or available
Machine Learning. Corner cases.
Need large amount of data.

Not always needed.
Needs large quantity of test to test & verify



En 2012 : les ADAS proches du déeploiement...les VA sont vus a 5-10 ans

expectations Genivi Alliance
LBSs in Automotive
] HTMLS 2 00q vehicie Information Hub
Electro Mobility
Car-Sharing Services
" Big Data @ Augmented Reality
Mobile Applications in Automobiles O O Mobile Device Integration Into Automobiles
e = Navigation Solutions
Mood Recognition Eye Tracking Automotive Commercial Telematics
Intermet RadioC Q NFC : A
: CRM in Automotive
Autonomous Vehicles Q Cloud Computing Bluetooth in Automobiles
Y Gesture Control Fleet Vehicle Tracking AyeelOC
Car Connectivity Consortium Automobile eCall
Head-Up Displays O Consumer Telematics
Car-to-Infrastructure_) Wi-Fi in Automobiles 2 Satellite Digital Radio
Communications - Hybrid Electric Vehicles
. N Hydrogen Fuel Y Terrestrial Digital Radio
Individual Mobility Services Automotive HMI Cell Vehicles AL Mobile Advertising
Technologies %5 \ O Usage-Based Insurance Technologies
Real-Time Parking NGTP A@O-C TRr;f:: :;m&s
In-Vehicle Health Monitoring Car-to-Car Communications E PuDIC Telemancs
e Electric Vehicles Long Term Evolution
n-Vehicle Ethernet i il B : :
Vehicle-Integrated Solar Panels
| i | Advanced Dnver Assislance Syslems
Haptics in Automotive (ADASS) As of July 2012
Peak of
Technology Trough of : Plateau of
Inflated 3 Slope of Enlightenment
Trigger Expectations Disillusionment Productivity
time v
Plateau will be reached in: obsolete

Olessthan2years O2toS5years @ 5to10years A morethan 10 years ® before plateau

iource: Gartner (July 2012)
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En 2017:les ADAS sont deployées...mais les VA sont vus a plus de 10 ans!

Gartner Hype Cycle for Emerging Technologies, 2017

‘ Virtual Assistants
loT Piatform
Smart Robots

Edge Computing

Augmented Data
Discovery

Smart Workspace
Brain-Computer
Interface

Quantum
Computing

Neuromorphic
Hardware

Expectations

Innovation
Trigger

Augmentation

Deep Reinforcement
Learning

Artificial General
Intelligence

Software-Defined
Security

Expectations

Connected Home

Deep Leaming Plateau will be reached in:
—— @© less than 2 years
Autonomous Vemcie_s ' 2105 years
51010 years
Cognitive utin ‘
AR St Z\ more than 10 years

Blockchain
Commercial UAVS (Drones)

Cognitive Expert Advisors

Enterprise Taxonomy

and Ontology Management Virtual Reality

As of July 2017

- Plateau of
Slope of Enlightenment Productivity

Trough of
Disillusionment

—

Time

“when you are 90% (achieved)... you still have 90% to go...” (Arnoud / Waymo)



Continuteé de technologies mais rupture d’'usage
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ADAS

DRIVER TRAINING 2 &
+ EXPERIENCE

A
Le systeme niveau 4 est le derni€r recours...

f

& A

o
ST E SN EES

o >
& b{"“-&-\@ PR ST,

/

,3@*% ‘be
' o @ Lo AP,
DR
System reliability proof
TPt
PSRRI
L T 2a 3NNy
0 WA Ty A r, -
R
ROAD DATA ACCUMULATION
+ MASSIVE SIMULATION
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Hands off lane centering applicable en 2019

UN-ECE R79 « Steering » : ACSF road-map (official until B2)

DECIDED
A 4 HANDS-ON Lane Centering

DECIDED
v HANDS-ON Lane Change

DECIDED

in 201& " HANDS-OFF Lane Centering on Highways

FORECAST
“after 2019" HANDS-OFF Lane Change on Highways

v

2017 2018 2019



Enjeu safety

Le systeme doit étre sir méme en cas d’atteinte de ses limites
* Le taux de défaillance yc fonctionnel sir doit étre minimal
* Le systeme doit assurer un mode backup en cas de besoin
* Besoin de concevoir un concept safety en rupture inédit dans I'automobile
« Redondances nécessaires (capteurs, calculateurs, chaine d’actionnement)

Validation : les méthodes classiques (preuve par I'usage) ne sont pas
envisageables :
« 250 ans de roulage avec une flotte de 300 veh ou 150000 véh en 6 mois
« Besoin : méthodologie en rupture basée en partie sur des outils numeériques
« Besoin de flottes de validation a difféerentes stades du développement




Compromis safety

Test negatif Test positif

Mon-malades Malades

Seuil



Expérimentations ”i\

= >200000 KM EN MODE AUTONOME EN EUROPE

= >20 PROTOTYPES TESTES

= PAYS : FRANCE, ALLEMAGNE, ESPAGNE, UK, PAYS-BAS...

= DIFFICULTES RENCONTREES



Le cycle de conception classique ne suffit plus
pour atteindre la cible fiabilite...

State of the Art

Circuit of relevant Scenarios “

proposed by the German PEGASUS PROJECT (DAIMLER, BMW, AUDI, VW, OPEL, BOSCH, CONTINENTAL)

Database of
Relevant Traffic
Scenarios

Recnrding of

situations & criteria

>

generation of new accident
constellations i i e-constructio

Mntiuatinn

Extra ctions

ldea \ _ _
Dynamic Driving | P V2X / Connectivity / FOTA
Mandatory

This could become Horduare . 0 .
the state of the art process i T inthe-loop Testlevels Recording into the DB
ot A y 4
for AD level 3+ validation e G Extracting from the DB



La collecte des données est clé, chaque marcheé a ses spécificités

ADAS tuning — Europe course
ZONE 3
7 CIRCUITS
ZQNE'4
14 CIRCUITS
Maidston “Breda |
- P ZONE 6
@ Nauhei 8 CIRCUITS
CT Aubevoye! L -5 .CT Titu
ZONE 1 e
15 CIRCUITS PUC
ZONB?2
20 CIRCUITS

Mountain roads
with critical curves

18

Tunnel entrance




Se donner une vision Commdﬁe et construire ensemble la
base des use cases

PAONRS] 20207

_ IliAD Base Simulation base World Standard AD (Format + Cases)

Fraunhofer German PEGASUS AD origin cases EURONCAP?

INFRA -
Ifsttar CEESAR SDF NFI Europe base

NHTSA base V2

SYSTEMX (def et | LAB—VEDECOM — >
format bdd) U-DRIVE - MOOVE

French base

Gopan ] AMAIARIGSIP) WG
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La charge essais et simulation explose!

v s oa

Nombre de kms

1MKm 5 M Km 10 M Km 20 M Km
en testing
Nombre de kms
en resimulation MR _ 7 M Km 35 M Km 70 M Km 140 M Km
Nombre de kms en 10 000 Km 500 M Km 4000 M Km 8 700 M Km
simulation
Volume de données lié a la 9 Po 24 Po 55 Po %00 Po??

resim

Répartition des kilomeétres
testés, simulés et
resimulés

v Charge testing décroit en % mais croit en absolue
v Charge calcul qui explose
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Assurer la non-régression a l'aide de re-simulation — yc apres
vente |

System Tuning Events
or Evolution ( L @ E Database

*Event =

- Lack of pcrf()rmzmcc

- False positive

z False Neoative A New Event
RESIMulation - alse Negative \

\ Analysis + Decision
A on the intended behaviour

- New Situation

Open Road }
Testing




Les essais montent en comﬁ“étence et avancent avec
le design

Saturation of :
Test tracks ( number / dimensions )

Test tools ( driving robot / target )

Test people

Target
Balloon
Huge shift in :

Robotised Platform Tested Vehicle

the number (SW release + test + people/test)

( drone) (Synchronised
the competencies /drone)




A
Le défi des compétences...

Autonomous System Engineering
Vehicle Artificial Intelligence
 Machine learning
« Data fusion
 Image processing (RN)

= BRAKETHROUGH _
E (infinity of scenarios) SW safety and security
_g- (safety levels) Simulation & big data
S () EE Architecture

Connectivity : FOTA, V2X
Onboard/Offboard SW
EMC

High Speed

Partnerships management

O
O
O
O
O
O
O
O
O

Time

...et des partenariats: Essais, Simulation, Safety
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