AUTONOMOUS DRIVING

A MAJOR DISRUPTION FOR
AUTOMOTIVE INDUSTRY
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AUTONOMOUS DRIVING MORE AND MORE ON STAGE

CONFIDENTIAL
REMI BASTIEN DECEMBER 2017 PROPERTY OF GROUPE RENAULT RENAU LT




FOUR HIGH STAKES FOR MOBILITY

90%accidents due to human errors

78 minutes each day in car, in lle de France

45% of French population with access to public transport
30% to 60% delivery time for driving in urban city
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TRUE AUTOMATION STARTS FROM LEVEL 3 (SAE)

Authorised by Vienna convention

Driver Driver

continuously continuously
performs the performs the
longitudinal and
lateral dynamic

driving task driving task

task is
performed by
the system

Automation €=>» Driver

No intervening
vehicle system
active

Level 1
Assisted

Level O
Driver Only
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longitudinal or
lateral dynamic

The other driving

Driver must
monitor the
dynamic driving
task and the
driving
environment at
all times

—

System
performs

longitudinal and

lateral driving

task in a defined

use case

Level 2
Partial

Automation
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Not yet authorised by Vienna convention

Driver does not need to
monitor the dynamic
driving task nor the
driving environment at
all times; however he
must be attentive to and

follow system’s requests
/ warnings to resume the

dynamic driving task.

System performs
longitudinal and
lateral driving task in
a defined use case.
Recognizes its
performance limits
and requests driver
to resume the
dynamic driving task
with sufficient time
margin.

Level 3

Conditional
Automation

CONFIDENTIAL

defined use

Driver is not
required during

System
performs the
lateral and
case longitudinal
dynamic driving
task in all
situations
encountered
during the entire

journey. No
driver required.

System
performs the
lateral and
longitudinal
dynamic driving
task in all
situations in a
defined use
case.

Level 4
High

Automation Automation
*terms acc. to SAE J3016

Level 5
Full
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TWO MAJOR FIELDS FOR AUTOMOTIVE CAR MAKERS

Big Data Collection + Deep Learning

<

RENAULT NISSAN

user | O
Value
tele-
o
Long ” Com-
run / mutin

Traffic
\j am

Level 2 : assistance to the driver @
Level 3 : conditional automation ¢
Level 4 : high automation

Level 5 : full automation @)

Highway City Driving }

Incl. City highway Technical & Legal Complexity
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RENAULT VISION FOR AUTONOMOUS DRIVING

AUTONOMOUS DRIVE “ MANUAL DRIVE

SAFETY
BENEFIT

DRIVING PLEASURE

STRESS-FREE
BENEFIT

FREE TIME
BENEFIT
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AUTONOMOUS DRIVING BEYOND ADAS

EMERGENCY / SAFETY Continuously active
Without driver intervention

ASSISTANCE

STRESS FREE .

ABS ACC /FREE TIME: Only active under
driver’s request

ESP LKA AUTONOMOUS q

AEB DRIVING

Active only in limited
conditions and
vehicle proposal

Parking
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THE NECESSARY TECHNOLOGY FOR AD

Core technologies Redundacy

& Sensing Y4 Steering &
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SENSING COGNITION

4 Navigation . Y 2 Brake
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SUCCESS CONDITIONS

Regulations

Product Liability
Infrastructure
Insurance

Consumer awareness

Driver Education

REMI BASTIEN

Sweden

Term : 2013-2018

: SOCIAL ACCEPTANCE

Proof by FOT on certified roads

,,,,,,

Term : 2015-2020

France |
Germany
. .Kn..H.n.'F“
\Aj\ 1 00
Vate BOSCH

Term :2015-2018
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US Automation
Program
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THE MAJOR STAKE IS

SAFETY
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SYSTEM OF SYSTEM & LOCALIZATION

Front View Smart Camera Rear -
Camera System Remote Park Assist
(LDW, TSR, PP, Obj det) Park AssistSelf-Parking
Night Vision/
Surround View
Camera

Decision Fusion

Interior Camera
Center Driver Monitoring
Evasion
Assistance
Side Camera
High Beam Blind spot
/Surround View
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MDTiver rellablllty proof ¢
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ADAS

(L1, L2, L3)
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AD IS A MAJOR DISRUPTION

f
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(1) Emerging German
L3 standard (Audi,
Y BMW, Daimler)
' | (2) Tentative
consensus among

f European OEM
&

AD objective: 1082

§
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(L3+@, L4, L5)

System reliability proof
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SAFETY DEVELOPMENT AND VALIDATION | l

2. Management of functional safety

¥ Gureg the concept prisse 2-7 Safety managament duning production

-----

ISO 26262 defines how to assess a risk and the necessary
activities to perform for each step:

% System

12. Adaptation of ISO 26262
{01 mot 2
12 e

+» Software
+» Hardware

nan

*¢* Production...

ASiL-oriented and safety-
o,

10. Guideline on ISO 26262

Redundancy for Autonomous Driving: Additional Safety Stakes:
*** Redundant Sensors & Actuators

% For Autonomous Driving, Automotive EE

<* Redundant Communication Networks Architecture has to switch from Fail Safe design
» Redundant Power supply Networks to Fail Operational.
| e % Safety has also to consider SOTIF (Safety of
! = K i |. the Intended Functionality)
) — e — > e
s Battery 3 2 pu Battery
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SAFETY & SOTIF

Does a camera can
identify a target in a
_very large roundabout

>>> -.z-\uu\uuu-_.. _ , b e AT without lane 7
. ‘ . ).'.- ; -

r'i

Does a radar will
be accurate on a
metallic bridge ?

Does an ultrasound
sensor can detect a
child with a wool

SOTIF: uuiMIT OF THE SYSTEM sweater?
-—'I

ISO 26262 Standard is necessary but not sufficient !
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FIRST CONDITION : E/E ARCHITECTURE BASED ON 4 LAYERS TO ENSURE ASILD
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Layer Function Safety ASIL Arbitration
Smooth & May manage
Neural fuzzy : 5
. unexpected am Favorite action
ayer Network human-like
. . scenes
drlvmg (not proven)
Dlscrt-ete-,- & Stay inside Apply LO action
Command deterministic S . 1
: safe operating | ASIL A if consistent
ayer SoftWare robot-like < . :
gt domain with L1 action
driving
Monitorin Consistenc Check $io 1o safastate
9 y SoftWare ASIL C if L1 action
SoftWare check A p : :
integrity inconsistent
Eiveviiome & Check Go to safe state
I 3 Autotest HardWare ASIL D if HardWare
ayer HardWare 2 S 5
integrity failure
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SECOND CONDITION :THE VALIDATION STRATEGY TO DEMONSTRATE ASIL D

| Statistical safety threshold

Order of magnitude for validation :
20 Billions of kms

Il Reduction :
Experience plan + Simulation

lll Road sections criticity inductors

For each road section, calculate the « criticity cube »

Targetted, iterative physical | : Nb incoming lanes x Nb exits x Strong Curvature ...
. . test drlve B “inzyes-Moulnesux .4 .
Non affordable by physical test drive o T s R a.
0,40 ) ) ) Ve - oy hry-sur-Seine
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IV Map of road sections with criticity

Each road section is ranked by its criticity ratio =
criticity cube volume / average criticity

V Clustered road tests

Distribution of clusters is proportional to the criticity
ratio of the road sections
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VI Final proof of reliability

Reliable and efficient validation
<<< 20 Billions km
e
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JOINT PRECOMPETITIVE
WORKS IN

FRANCE
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SCENARIO IDENTIFICATION (MOOVE PROJECT)
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DIGITAL SCENARIO LIBRARY & TEST CASE GENERATION (SVA PROJECT)

VA

?)) PSA PEUGEOT crmoé“ '52"’“

@ntinental 3 Vale

1. Simulation platform e N oan

ggggg

2. Digital Scenarios library .

® é @ @ (.? ‘Générer { ‘l_\

\

Générer
—

Outil de tirage de 4 Paramétres contenant
différentes valeurs tirées

 ...parametre § ‘ Ensemble des scénarios générés;
@ | Moteur de génération
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: Variabilité : s@®e Dcvelopper = I

: |

é : s | ~Y s CA N e R
i @ enario_ ‘ ' L‘ Q Scenario template

g el P :

¢ Donnée de Source @" - X L
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DIGITAL SCENARIO LIBRARY IMPLEMENTATION

____Network

'vahdatlon by MIL ‘
simulation

< . Descnptlon formats
'« Implementation
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CONCLUSION
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AUTONOMOUS & CONNECTED OFFER BY 2022

CONNECTED SERVICES AUTONOMOUS VEHICLES MOBILITY SERVICES

m n
marcev Ym“
PDeNA KARHOO

MOBILITY

100% connected cars 15 models with autonomous
driving technologies Robot —vehicles operations
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