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Autonomous Driving: more and more on stage
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ADAS- AD : already a long story!
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Renault HMI 86

(vertical screen) _ _
PrometheUS Project Test Vehicle Renault 4L with

anti collision prototype radar

RENAULT
CONFIDENTIAL

ERIC LANDEL JUNE 2019 PROPERTY OF GROUPE RENAULT 3 Confidential C

HEH S sd @




"o
N TR TS
AR A LT
Wttt
ROt
O LA

TN __.




RENAULT VISION FOR AUTONOMOUS DRIVING (Passenger Car)

AUTONOMOUS DRIVE “ MANUAL DRIVE

SAFETY

BENEFIT DRIVING PLEASURE

STRESS-FREE
BENEFIT

FREE TIME
BENEFIT
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TRUE AUTOMATION STARTS FROM LEVEL 3 (SAE)

Hands on

Foot off

Longitudinal OR

Nothlng off

~ Longitudinal AND
‘ Lawudmim_

eontml posaiue-.
Level 0 Level 1 Level 2
Driver Only Assisted Partially
Automated

Authorised by Vienna convention
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Eyes On Eyes Off
Hands Off Hands Off Driver off
A v \ | NO MORE
) DRIVER
Mind off
ENJOY
Hands off FREE TIME
Driver will respond Driver not Robot Taxi
if a requestto required during
intervene defined use case

Level 3 Level 4 Level 5
Conditionally Highly Fully
Automated Automated Automated

Not yet authorised by Vienna convention
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Reliable perception is key for AD & ADAS...
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Camera .
|
Laser scanner  Loser scanner.
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Understand & Decide
(all situations, human like behaviour)
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..and leads to numerous sensors integration!
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AD
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Up to 8 Cameras Upto 6 Lidars Up to 8 Radars

B
ADAS

Sensors

MAP High Definition
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GNSS IMU Road DNA or REM
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Validation
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AD IS A MAJOR DISRUPTION

ADAS

(L1, L2, L3)

AD

(L3+O, L4, L5)

(1) Emerging German
L3 “standard”

o

[

.1} (2) Tentative
;(.

consensus among
European OEM

f"‘

System reliability proof
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Alliance has developed a validation chain of autonomous
vehicles

Capitalization

Massive Simulation 3

Scenario catalog Scenario Factory Platform
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Driving Simulator

Use cases

+ Expert Knowledge (sensor/interpretation)
+ Accident database (relevance due to outcome)
* Field test (critical traffic scenario)

Tests Track

‘1____#-'
Open driving
database
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Interesting scene are digitalized and parametrized

"SIMULATED Scene” in SCANeR

Vision of "fusion algorithm” REAL Scene” from recorded video
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Scenario are various with many parameters
and can be very complex

Variation 1: “Gentleman”

Variation 2: “in a hurry”
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Sensors is a key point :key point for validation and modeling‘

 Wheather conditions perturbations

 Integration on the vehicle

 Life cycle reliability (cleaning, moisture, ...)
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Rising sun _~ ~ BHADOW
Spray (false pesitive)
Heavy rain
Show

Fog

Night
Shadow

SHADOW

false negative

Rising sun
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Verification & Validation Process involves several steps with XIL tools
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Test Level Specifications  Model granularity & S & S A
S L LS
IL & TF
SE LSS
CdCPF § Sg <

X N & Vehicle
G Tuning ) Motd? . SIL Prestation Prototype
Euro-NCAP restation ' VIL

STR Model multi- SIL intersystem HIL Intersystem
DAS System + DEIPF + EIPF
STR Model HIL
SIL m
DAS System syste System
SW req. Model
Model Technical Req. Function
----------------------------- EE archi o Qgmmmmmmm s m s m oo
Components STRComp Model

SIL ECU

ECU
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Resimulation: powerfull tool during & after development
Ensure control SW update with no-regression through “RESIMulation”

Events :
B % » False positive
| v I v Events - False negative
» Lack of performances
. Software
RESIMulation I
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CONCLUSION

The technology is promising

But strong increase of complexity
Validation by a mix of tests and simulation

Sensors modeling is a critical point
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Thank You
for your attention
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