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Autonomous Driving

Validation

Eric Landel

Numerical Modeling & simulation
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Autonomous Driving: more and more on stage 
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ADAS- AD :  a l ready a  long story!

Test Vehicle Renault 4L with 

anti collision prototype radar

Renault HMI 86 

(vertical screen)

PrometheUS Project
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RENAULT VISION FOR AUTONOMOUS DRIVING (Passenger Car)

STRESS-FREE

BENEFIT

FREE TIME

BENEFIT

SAFETY

BENEFIT

AUTONOMOUS DRIVE MANUAL DRIVE

DRIVING PLEASURE
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TRUE AUTOMATION STARTS FROM LEVEL 3 (SAE)

Authorised by Vienna convention Not yet authorised by Vienna convention

Nothing off

Foot off

Hands on

Driver off

Mind off

Hands off
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Rel iab le  percept ion is  key for  AD & ADAS…

Detect
Understand & Decide

(all situations, human like behaviour) 

Act &

inform
Detect
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…and leads  to  numerous  sensors  in tegra t ion !  

1 to 6 sensors

Ca. 25 sensors

Up to 8 Cameras Up to 8 RadarsUp to 6 Lidars

MAP High Definition

Road DNA or REM

Z
X Y

GNSS IMU
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Validation
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ADAS
(L1, L2, L3)

AD
(L3+(1), L4, L5)

Driver is the last resort System is the last resort

Driver reliability proof System reliability proof

Driver training + experience
Massive 

mile accumulation + simulation

AD IS A MAJOR DISRUPTION

(1) Emerging German 

L3 “standard”

(2) Tentative 

consensus among 

European OEM
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Al l iance has developed a  va l idat ion chain  of  autonomous 

vehic les

Open road tests
Tests Track
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In terest ing scene are  d ig i ta l i zed and parametr ized
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Scenar io  are  var ious w i th  many parameters  
and  can be  very complex

Variation 1: “Gentleman” Variation 2: “in a hurry”

Variation 3: “Gentleman in a hurry” Variation 4: “cautious gentleman”
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Sensors  is  a  key point  :key point  for  va l idat ion and model ing

• Wheather conditions perturbations

• Rising sun

• Spray

• Heavy rain

• Snow

• Fog

• Night

• Shadow

• …

• Integration on the vehicle

• Life cycle reliability (cleaning, moisture, …)

14

rFPRO courtesy

SNOW

SHADOW
(false positive)

SHADOW
(false negative)

SPRAY

Rising sun Night
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STR

DAS

SW req.

Model Technical Req.

STRCompComponents

Algo

System

Cross 

System

Functional

STR

DAS
SIL system

SIL intersystem

+ DEIPF

Vehicle

Prototype

VIL

SIL Prestation

Specifications

Ve r i f i c a t i o n &  Va l i d a t i o n  P r o c e s s  i n vo l ve s s e ve r a l s t e p s w i t h X I L  t o o l s

Time

EE archi

HIL  

System

Model 

Prestation

Model multi-

System

Model 

System

Model 

Function

ECUSIL ECUModel 

ECU

HIL  Intersystem

+ EIPF

CdCPF

CdC Tuning

Euro-NCAP

Test Level Model granularity
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Resimulat ion :  power fu l l too l  dur ing & af ter  development
Ensure control SW update with no-regression through “RESIMulation” 

Open road tests Events
Capsule 

database

Software 

change
RESIMulation

Events :

• False positive

• False negative

• Lack of performances
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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


