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* Why:

. COMPLEXITY: SYSTEM OF SYSTEM

. HOMOLOGATION: AD ADAS DESIGN, VALIDATION AND APPROVAL

. LEAD TIME REDUCTION
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Complexity: System of System

» Automobile is facing not one but 4 disruptions

> Lead time reduction

Tomorrow's mobility will be

O

SHARED AUTOMATED

ELECTRIC
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Complexity: Software Defined Vehicle
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AD ADAS Design, Validation and Approval

v

DESIGN & validation
Approval

I'..lllllll = e — . I I I —
( ADAS and AD L2, 3 & 4 validation / safety proof \
through scenarios mandatory I
= o CIHEI
I 21448 Mubigallar UNR 152 EUALS FR law LCM I
2020 approach UN R157 ACT 2022 2022 }
\ A1) NATM 2021
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Lead time Reduction

Increase in the number of ADAS in vehicles

Increased number of validation scenarios ( 201 GSRIlI & Ncap logic scenarios)
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Complexity and danger of certain scenarios on runways (LSS: On coming, AEB multi-target ...)

MULTIPILLARAPPROACH

‘ Scenario ‘

Library

Track
testing

Real world
testing

SIMULATION IN THE
REGLEMENTATION :

J Credibility assessment (L2 +)
- Amendment de ’'UN R152 (AEBS ) :

application 2025

ECOSYSTEM OF SCENARIOS DATABASE FOR DESIGN, VALIDATION AND APPROVAL

ADSCene

SN
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e What:

‘ DIGITAL VEHICLE AT ALL STEPS
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Verification & Validation process

Specifications

Fuctionnal Models & SW ECU ECU
models incl. archi EE on test beds on vehicles

Customer feature
subjective specificatio

<
—
o
Customer feature
objective specification

Inter System

System

Component
Model Technical Req.

FE architecture

MSEaIN

SW req. _
q Time

» Validation by CAE can start before reaching the bottom of V-cycle

» High level test plans can be run at any step

» MBSE (model based system engineering) is mandatory for continuity / tracability
» Interoperability for simulation tools



[@ DSC 2024 Europe VR

il

2{C

Simulation workflow: continuity / interoperability / tracability

CATALOGS MBSI
R Simulation PLATFORM

| = Digital Vehicle (SUT)
“ £ K,
-. 4 i
: e, o -t
- Configuration : ' '
aa OD/1D /3D
Models (sources)  Compiled models S
- Driver model
Scenario "q:':;
=
@
——
: : | . ° |
= Simulation Environment
oc
5 Testing plan
7
BASELINE DESIGN simulation

Managed in configuration and tracability with 3D Experience
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Execute on simulation MEANS

SCANeR as
simulation
orchestrator

AVSIMULATION

| (Massive) simulation

RUN simulation

9.75 DASSAKAULT

SUSTEMES
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* How:

. SIMULATION PLATFORM WITH CONSTRAINT CONTINUITY AND
INTEROPERABILITY AND TRACABILITY

’ DIGITAL VEHICLE TOWARDS DIGITAL TWIN AND IMMERSIVE TWIN
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What is a Simulation platform?

Terrains

Models Assembly
(runnable)

Scenarios
Digital Simulation
Vehicle environment
S Simulation
Requirements MBI T Bt
(binarics) Platform

Simulators

]
0'))
NS

XR simulation

“=NVP=% ¥
Constraint: INTEROPERABILITY and TRACABILITY NVP-CAE / SCANeR

Quantify of
Interest
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SCANeR as an orchestrator of various simulation means for various use-cases

NVP-CAE
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Virtual Reality ptimization by massive simulation
Animated mockup
Design review immersive visualisation of
product (Perceived Quality)
Ergonomics assessment i |
Vehicle architecture validation ' ,‘ 7 ) - Analysis Dashboerd
Upstream architecture " | s

Renault Optimization Autonemeus Driving Simaiwr

with constraint: INTEROPERABILITY and TRACABILITY

Driver In the Loop

- _ Early validation and Tire requirements writing ,
Vehicle In the Loop S ”’ Ride & Handling subjective evaluation &

Tuning and Certification activities (“Dangerous” UC) O — optimization
AD/ADAS design and validation using VIL on track Lighting design and validation

HMI design and validation

Hardware In the Loop
Validation of Physical part
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D 1L : Real driver, Immersive environment & Vehicle Virtual twin

Renault
Cigell]e

L]

e s I

%ER'ﬁault \
w11 ! .\
O‘B}eratlon‘fl
‘ I&Q&anced‘;\i"'
Dri'ving
Simulator

T Vehicle
High performance dynamic DS : Virtual Twin

+  Motion system : 1G in X&Y / 15x15m / At < 30ms / Yaw table MIL/SIL/HIL
Projection system : 360° / 3D (15 projectors)
» Immersive quality

»  Quick mockup echange system

Virtual terrain
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VIL : Real car, real driver, real ground and virtual environment

Simulation Embedded HMI
orchestrator $ Evomario control Example of LSS NCAP test

@)

— -

Vehicle status / feedback

Control Commands

\ 4
P Real Vehicle

Virtual
S Y
Sensors

VIL SCaNeR

VIL HMI allowing to follow and
operate scenario

Vehicle E/E Architecture
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Immersive Virtual Twin (IVT): paradigm reality / realism

Continuously updated
visualidation mock up

Partial physical modeling System functional models

Platform Phygital

RAFALE - Phygital simulation platform

* Simulate the user experience in a contextualized  RERTOV - Decamber 13, 2083
environment

* Converge functional requirements right from the <()>
upstream phases

» Vehicle-level simulation (synthesis)

Immersive Virtual
Twin
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Some on-going challenges / opn topics

 Manage configuration (requirements, scenario catalogs, functionnal architecture, models...)

* Manage requirements , env. catalogs and models and calibration
 MBSE / MBSI

* Manage interoperability and continuity

 adaptable and scalable simulation architecture and address all « layers »

* Manage Simulation models assembly/ distribution & realtime constraints

* Model optimization & reduction versus precision / correlation
* Realtime needed for DIL / VIL platforms
* Distribution of computing on cloud / HPC versus co-simulation and time synchronization

Manage simulation process and tools for regulation compliance & credibility assessment

 Simulation correlation and credibility
* Transparency files / Audit / Q&A
* Traceability
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