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Current Applications

Today, there are two possibilities to replace physical TA tests with simulation results

1. Application at European level of the ‘virtual testing’ annex to the
framework type-approval regulation (2018/858 Annex VIII).

ANNEX VIII 1.2.3. Simulated impact testing
CONDITIONS FOR THE USE OF VIRTUAL Th f ts of the t ted by the d family described i h 1.2.1. above shall be i tigated
e sequence of movements of the occupants, represented by the dummy family described in paragraph 1.2.1. above shall be investigated as
TESTING METHODS BY A MANUFACTURER OR A described in paragraphs 1.2.1. or 1.2.2. above. The simulation method shall be validated by at least three of the impact conditions as prescribed
TECHNICAL SERVICE in paragraphs 1.2.1. or 1.2.2. above.

2. The dynamically determined head impact zone includes all areas of the instrument panel that may be contacted by the head of restraint
occupants using the protective system installed in the vehicle type.

Manufacturer

3. If the vehicle type can be fitted with different protective systems it is sufficient to investigate the protective system with the minimum
performance. However, protective systems that can be deactivated by the driver or the occupant have to be set as recommended and indicated by
the manufacturer in the owners handbook.

Mathematical model

If the manufacturer provide for permanent deactivation of a part of the protective system, then this part has to be set to the deactivated

| Approval process | configuration.
4. The manufacturer or his representative is entitled to present calculations, simulations, test data or test results which sufficiently prove the

| Virtual Prototypes I, 11, ... | dynamically determined head impact zone.

Validation process

Physical prototype

Physical Computer Computer
Test Simulation Simulation

: Tochmica ll{, 2. Use of the virtual testing possibilities envisaged directly in

Validation Report to EC Directive

T I the regulations by technical field.

Agreement
Approval Authority

[

Approval Authority’
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Current Applications

Differentiate well the numerical approaches used in the context of a certification

1. Relative approach to determine the worst-case cases within an application
scope that will be assessed through physical testing.

2. ‘Virtual testing’ to replace physical certification results with results from tools
and simulation methods that have been previously correlated evaluated.
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Current Applications

Virtual testing: UTAC procedure for validating a virtual testing methodology

CORRELATION SVC;?%?tOf Pre- Processing Post-
y processing processing
Condition Parameters Object
de validation d'une méthods 'essai virtuel Solicitation Settings Structure Model Software Version
suivant la Directive cadre 2018/858/CE, Annexe VIl ou
les processus réglementaires UNECE
Structural Settings Limit conditions Bill of Material Initial Assessment
— e o] Fixed or variable parameters Load Assumptions Repeatability and stability Optimized evaluation
— 10
max(0,|£(,)|*|e, —— CORRELATION
max(0,7; ., *T, ) > max{|f(,)} g(*‘»)”'{l—((w)] s | = 90,99%
I = — 2 — 2 P:l— n max (‘).,f(f”) "g(f}?) g A - Q0,000A)
max(7T; ., T, oy ) > max(|/(1,)} () o e P=0511%
! ) E =82,33%
G = 89,61% (sans pondération)
4= max(0, £, * &o) o1 J(I—E1)2+(1—E2)2 . C = 88,63% (sans pondération)
2 2 =1i=
max( fo"s 8o ) 2 .
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ADAS & ADS applications

Advanced Driver Assistance Systems (ADAS)

Systems in which a function controlled by an electronic system or by the driver can be neutralized by
a higher electronic control system/function.

Function to assist the human driver in performing dynamic control through sustained assistance in
controlling lateral and/or longitudinal movements.

="
Automated Driving Systems E E E

You are not driving when these automated driving
features are engaged - even if you are seated in
“the driver’s seat™

When the feature These automated driving features
requests, will not require you to take
you must drive over driving

All hardware and software that are collectively capable of performing i

These are automated driving features
i i 1vi i These feat drive the vehicl This feat
the entire dynamic driving task continuously, whether or not gl These features can drive the vehicle il This feature.
o = = = - not operate unless all required vehicle under
restricted to a specific operational design domain. ; conditions are met ail conditions
=traffic jam =local driverless *same as
chauffeur taxi :,evle: d.t .
u catur
’:(id:':f‘/g can drive
wheel may or ie:gwwhere
- 7, T 4 instatied conditions
installed
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ADAS & ADS applications

Differentiate well the numerical approaches used in the context of a certification

1. An assessment of the security concept of the system, operating as Virtual o Real
expected by the user and free from unreasonable risks. >

/ \/ N ( N ( N ( \/Provin\
SIL HIL DIL VIL I

Traffic / Environment

Driver In
the Loop

Vehicle Dynamics

Road

Driver

Driving Expérience

Vehicle In
the Loop

Control Unit

AN /

\\ Virtual IS

Virtual testing
activity

2. Carrying out “massive” simulations making it possible to cover a large
number of driving situations and in particular the most dangerous or
difficult to carry out in a real environment. n



ADAS & ADS applications

Assessment and validation approach: credibility assessment

v Demonstration of simulation tool scope:

- validity for the relevant scenario . -
- validation performed for the simulation tool chain -
(simulation/physical correlation). I
 Model and . Model and . Model and  Model and
Simulaion Sirmeu ot Sirmulason | ‘ Simulation
hianagement ~ Analyis ~ verficanon Validatan
. . . . 3 i
v" Simulation should not be a substitute for the physical ! !
. . Balaawm Caviim | aHan S i B by Intngia bod
teStS reqU|red by regU|at|on. Iana gement Threshold malyis Swiem -
& L3 & 4
Team 1-url:1 ] Caloulation
Exgpa i nim l:: L.i-r:::hnr. 'ullrirkj::n- '-r::i::::;
* & & 3
v' The ‘credibility as_sessment’ !n_tr_oduces a way to R ST — = sensar, vehicle
assess and formalize the credibility of modeling and s v swtesns)
simulation on the basis of quality assurance criteria ey !
for which confidence levels in the results can be ¥
indicated. el
¥
Test Objpecivee 00D Analysis SvitEm Analyvais
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ADAS & ADS applications

Assessment and validation approach: credibility assessment

v’ Dynamic process with frequent modifications /
releases that need to be monitored, documented and
traced.

v’ The completeness, accuracy, consistency and
traceability of data must be ensured throughout the
distributions and the lifespan of a tool chain.

v’ Ensure the governance, maintenance and skills of the
teams involved through an organizational plan.

" wodel and

Simulafion
hianagement

Baleate

Felana gement
&

Team
Exgpa tlnge
&

Cafka Pedigres

Test Objpecivee

Madel and
Shrmeula thon
Anabwis
i

Eurrl-lll'l-nrl
Threshold
i
Barumphars
amd Lmitarans
X
Toalchain Scape
[ D ycri p boen
&
Crificslity

AR R IV
£

Liogical
Seenarios
¥

00D Analysis

 Model and . Model and
Sirmulason | ‘ Simulation |
el fatian ‘| idathan
i [
S i B by Intngia bod
dmalysis Symdem
“ i
Cabaska ticm Relewnt
'nllnF'El'rllﬂ-I'l- systamadg.
sansor, wehide
Code ar other sub
e ri Fica Boin Lyabems)

&

SvitEm Analyvais
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ADAS & ADS applications

Assessment and validation approach: credibility assessment

v’ Identify the parameter space that can be evaluated

via simulation. Define the scope and limitations of the '
models and the sources of uncertainty that may affect - ' ]
the results. .
 Model and . Model and . Model and  Model and
v’ Describe the objectives and how the simulation data M— . nmhuts — g
will be used to support the ADS validation strategy. r— Corelanion Sensitivty a— -
Iana gement Threshold malyis Sy tem
& L3 & 4
Team l.l-1-url:1|:|1'rnr': Caloulaton P T——
. . . . . . Exgafignds and Lmdtarons W ri Fcaran i~y
v’ Justification of assumptions taken, limitations of ! ! i e ealh
application and sources of uncertainty. Data Pedigres '}“;:';;;",,::;,F‘ —— oot s
Critical ity 1
AR R 8RR T
&
v’ Determine model responsibilities in the event of a P
safety error in the final product (similar approach to e
SOTIF).
Test Objpecivee 00D Analysis SvitEm Analyvais
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ADAS & ADS applications

Assessment and validation approach: credibility assessment

v’ Procedure based on a multi-stage approach.

v’ Code check: no logical defect, convergence, %
instability. — . . _ i ]
Mdocle| and Model and Model and Radel snd
Simul adion Shrmeula thon Lirmulason | ‘ Simulation |
flanagement  Analysis el fatian ‘| idathan
Y i i i
v’ Verification of calculation: estimation of numerical Ralvais Correlation S il by Imtegiated -
Mama gement Thireshold ma sl Syaiem
errors. ! 1 ! 1
Team T s Caloulaton
E g vl ri O l:: L.i-r:::hnr. 'ul-rirh::n- -
] & s ayatemad .
P . Toalchain Scape Coide !n-!l'l;;rl.h!ﬂ:h
v’ Sensitivity analysis: How model output values are Dets Fudigmes / Description Ve ifica tion " el
affected by changes in input values. - ‘
‘uli#ill‘l‘lﬂ'f‘l‘t
&
Liogical
Leenarlos
¥
Test Objpecivee 00D Analysis SvitEm Analyvais
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ADAS & ADS applications

Assessment and validation approach: credibility assessment

v’ The quantitative process of determining the degree to

which a model or simulation is an accurate '
representation of the real world. - '
A
v : -  wlodel and . Model and . Model and  Model and
Correlation performance indicators. Simulation Simulation sirmulation | ‘ Simulation
hianagement ~ Analyis ~ verficanon Validatan
& i i i
Balaawm Eurrl-lll'l-nrl S i B by Intngia bod -
. L] d Iymi
v’ Adjustment measures based on key performance E— By - — —
. . . . . . ) . H Team LT ] Caloulation
indicators (Kpi) indicating statistical comparability e o pronseprindl e  Iebonsi
between datasets. 1 y |||.:| = . L:H L@ R%ar, Eﬂl-l:lf
11f=1E= 2] :ﬂF
Cata Pedipres [ Dn:nphuq verifloa tion ﬂ:.::::;::h
. . . Crimcal ity
v' Definition of logical scenarios allowing validation in Assetsment
the target parameter space and at different model P
levels. el
Test Objpecivee 00D Analysis SvitEm Analyvais
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