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Why Virtual Testing?

Complement physical testing
with simulations to improve real-
world benefit

69 Allow a more

IER|EIERS holistic

Cleielg”  gssessment of
safety

Add diversity w

Diversity

Key Drivers
Overcome Behind $ Improve
hardware Virtual Testing Test Cost B
Limitations Gl efficiency
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Current Status - Virtual Testing
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First Virtual Testing in Euro NCAP

First loadcases where Human

Body Models are used in Euro
NCAP:

» Assessment of active bonnets
(deployable pedestrian
protection systems]

= 2018
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Technical Bulletin 024 - Updated for 2024+

50th percentile male 6yo child 5th percentile female
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Virtual assessment of Far side Protection

Euro NCAP expanded use of virtual testing

= Far side testing at Euro NCAP will be 1 dm\(\
supplemented by Virtual Testing ‘fﬁL‘~-»ﬁ
(Crashwaorthiness - VIC] « ==

;J
i !
Euro NCAP

5 TRAFIKVERKET

* Phase 1. Improve robustness = Simulations with
WorldSID [commenced 2019]

* Phase 2: Improve biofidelity and consider -
diversity = Use HBMs "':;‘\A;f'
“# UTAC CERAM
Ol @R

@ ‘Faurecia HONDA
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VTC Assessment Approach
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WorldSID Bummy Model Qualification - OEM

Technical Bulletin

Qualification Procedure for Virtual
Dummy Models

k 15 8 30 Part 1: WorldSID AMS0
’  Stage 2: Component Tests s

e neck

* Stage 1: normative requirements: ISO

* |umbar spine

e Stage 3: Full-Scale Sled Test

https://cdn.euroncap.com/media/77237/tb-043-1-worldsid-model-qualification-
procedure-v10.pdf
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VTC Assessment Approach

WorldSID Bummy Model Qualification =>
Simulations performed by the vehicle manufacturer

on-[=l

2. Simulations at CM
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VTC Assessment Approach

Simulations performed by the vehicle manufacturer

Only virtual

1. Dummy Model Qualification L I

VT LCs
. > S mulation Results

2. Simulations at CM

2 Validation LCs

To be compared with laboratory tests
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VTC Assessment Approach

Vehicle manufacturer simulations - quality checked

1. Dummy Model Qualification l

VTLCs
Sm lation Results VT[; )
Web Application
Quality Checks

2. Simulations at CM

2 Validation LCs
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VTC Assessment Approach

OEM performs physical sled tests - validation

1. Dummy Model Qualification L I

VT LCs
S mulation Results VT[.: -
Web Application
Quality Checks

2. Simulations at CM

2 Validation LCs

ﬂ' --—->\|_l|

2 Validation LCs

3.Laboratory Tests
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VTC Assessment Approach

Validation check between simulation and tests

1. Dummy Model Qualification L I

VT LCs
S mulation Results vic
> Web Application
; ; Quality Checks

2. Simulations at CM
2 Validation LCs 5

o

2 Validation LCs

Web Appllcatmn

Validation Check

.L Ti
3.Laboratory Tests 1SO 18571
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VTC Assessment Approach

All ok => assessment of robustness simulations

1. Dummy Model Qualification L I

VT LCs
b S mulation Results viC
“‘“‘> Web Application
o o :: J Quality Checks

2. Simulations at CM
2 Validation LCs E

-

2 Validation LCs

ViC
> Web Application
150 scores

Validation Check

3.Laboratory Tests ’

V

4. Assessment & Scoring

2080 0 ¢
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VTC Data Process

OEM completes
type approval

)
Caris
nominated for Nomination is
Euro NCAP .I approved by
rating (by OEM Euro NCAP
or member]

TJ

Car appears in
VIC
dashboard

Data Assessment Trial Assessment About

Assessments
2021

TUG Herbie
Status: Test data upload is completed

TUG Kitt

Status: Simulation data missing




VTC Data Process

|atest at the time of vehicle selection

OEM completes
type approval

]

) e ™ 4 ) / OEM performs
OEM uploads : dfar—sid[e .
simulation data sledtests (using
Caris via VTC Web Euro NCAP in-house pulse

Result of \/ Manual shares Euro

nominated for Nomination is App (MME data : . . e and intrusion
B .I approved by +p5u[mmy sort automatic . Simulation . NCAP Validation . data)-
rating [by OEM EUro NCAP report). Link to plausibility Data Check by Test Reference Euro NCAP
or member) ulier] s checks Euro NCAP Number with L]
p OEM via e-mail Validation Test
tlotc;ata Reference
platiorm Number needs
L 2 weeks J L J \__to bevisible! /

TJ

Car appears in Euro NCAP informs OEM if

VIC checks are not fulfilled
dashboard

Simulation D

MAIN FOLDER NAME
J

P search this ieary

) Document
) Movie

S :
Euﬁc@wcw Operations

Home |2 Share @ Copylink {3 Sync L Download  E51 Add shartcut to OneDrive

LC.zip

Return to diassle SharePoint Jata Platform > Sharing

n o 0 &

MME-file
) Channel

ata

Simulation Load Cases

Assessment
Protocol

1 FS
2 FS
3 ES
4 FS
5 FS
6 FS
7 ES
8 FS
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AEMDB
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AEMDB
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16}
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90

Seat
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X

x-ref
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x-ref

x-ref

x-ref

x-ref

x-ref

x-ref

Seat

Position

z

z-ref

z-ref

z-high

z-ref

z-high

z-ref

z-high

z-ref

Anthropometry

50M

S50M

50M

50M

50M

S50M

50M

50M
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VTC Data Process
very latest: 2 weeks before

[iEM completels inspection / 6 weeks before
Ul latest at the time of vehicle selection publication date (whatever is earlier)

]

M) r N \  (OEMperforms )
TR far-side

W= W el sledtests [using OEM uploads

Caris s!mulatlon data Euro NCAP in-hause pulse Test Dgta i
nominated for Nomination is v T Ay T \/ iange] \/ shares Euro and intrusion VTC Web App
Euro NCAP .I AT [(MME data + automatic Simulation NCAP Validation data)- (MME data to

. pp Y dummy cert plausibility Data Check by Test Reference :
ieiding) oy O] ELie EA report). Link to checks Euro NCAP Number with Euro NCAP UL ELE Ui
or member) portJ. ; : Validation Test data to data
upload videos to OEM via e-mail atf
data platform Reference platform
~2 weeks Number needs
\. y, \. y, \__to bevisible!

TJ

)

MAIN FOLDER NAME

Car appears in Euro .
i chec /. Far Side test number
dashboard
J FS AEMDB_75 x-ref z-ref 50M Test_1
) FS_Pole 75 x-ref z-ref 50M_Test 1
Data plot report .pdf

MME-file
] Channel FS_Pole 75 x-ref z-ref 50M_Test 1.zip
. Document MME-file

J Report l Channel

P search this library

@ Rl 1
@ zuag@}cw Operations : MOVIe
] Photo
® Home \& Share @ Copylink (2 Sync L Download B Add shortcut to OneDrive
a ) AE-MDB reference pulse
Return to diasslc SharePoint Data Platform > Sharin uro NG/ ata Uplo
& ’ ) Pole reference pulse SE e
Homepage
J Channel e

J Document Lsginnes
Far side summary report .pdf




VTC Data Process

|atest at the time of vehicle selection

OEM completes
type approval

¢

)

OEM uploads
simulation data
via VTC Web App

[(MME data +

dummy cert

report). Link to
upload videos to
data platform

Caris
nominated for Nomination is
Eura NCAP .I approved by
rating (by OEM Euro NCAP
or member)

\TJ

Car appears in

dashboard

Result of
automatic
plausibility

checks

Euro NCAP informs OEM if
VIC checks are not fulfilled

Manual
Simulation
Data Check by
Euro NCAP

~2 weeks

J

Euro NCAP
shares Euro
NCAP Validation
Test Reference
Number with
OEM via e-mail

»

very latest: 2 weeks before
inspection / 6 weeks before

publication date (whatever is earlier)

( DEcpEI' orms

far-side

sledtests [using

in-house pulse
and intrusion
data)-

Euro NCAP
Validation Test
Reference
Number needs

\__to bevisible!

J

OEM uploads
Test Data via
VTC Web App
(MME data to
VTC; rest of the
data to data
platform)

Result of
automatic
Validation

Checks on VTC
Server

validation

NCAP

)

Euro NCAP
informs OEM if
validation is not
fulfilled and
enables
reupload

Manual Check of \/

results by Euro _

Scores are
transferred into
spreadsheet

OEM can upload
2" and 3 trial

Simulation

(In discussion
with secretariat)

\

J

A 4

Scores from
sled test halved
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VTC Approach with HBM?

1.1.Human Body Model Qualification

o2

1.2. Dummy Model Qualification \I‘ \

Simulation Re

ViC
Web Application 4. Assessment & Scoring

;'- ; Quality Checks
2. Simulations at CM
2 Validation LCs 5

Sy —s bl

2 Validation LCs
3.Laboratory Tests }
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Thank you!

Contact:
corina.klug@tugraz.at

Vehicle Safety Institute
TU Graz

lames ellway@euroncap.com
Euro NCAP
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This information is for guidance purposes only. No rights can be
derived from this publication.

This work is the intellectual property of Euro NCAP. Permission is
granted for this material to be shared for non-commercial, educational
purposes, provided that this copyright statement appears on the
reproduced materials and notice is given that the copying is by
permission of Euro NCAP.

To disseminate otherwise, to republish or to copy parts requires written
permission from Euro NCAP.
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