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Preface

Euro NCAP contracts a number of different test laboratories in Europe to perform the official Euro
NCAP tests. This Technical Bulletin describes how the test data is to be acquired and supplied to Euro
NCAP to ensure consistency throughout all laboratories.
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TEST DATA

A complete Euro NCAP assessment consists of many tests. To ensure consistency in the general
folder structure, this chapter details the required folder structure. For each (sub)test where
measurements are performed on dummies, vehicles or other test equipment, all test data needs to
be provided in ISO-MME 1.6 format and needs to be fully compliant with the ISO/TS 13499
standard. It should be noted that some filenames are also prescribed in this document. All data
shall be provided using Sl units unless specified otherwise.

General test series folder structure

The following folder structure, generated automatically in the Euro NCAP sharing platform, is to
be used for all test series where the name of the main folder containing all tests consists of:

- The year of test

- OEM abbreviation

- Euro NCAP internal number (4 digits)

- Make and Model

Where Euro NCAP tests contain a humber of sub-tests, the next paragraph details the folder
structure, names of the sub-system test folders and where applicable the filenames.

On the highest level, the folder structure is as follows with on the right an example using the VVolvo
XC90 that is assumed to be tested in 2022 with a Euro NCAP internal number of 9999.

MAIN FOLDER NAME e 22-VOL-9999-Volvo XC90 Uploaded by:
<Frontal MPDB test number> I 22-VOL-9999-MP1 Laboratory
<Frontal FW test number> I 22-VOL-9999-FW1 Laboratory
<Side MDB test number> I 22-VOL-9999-MD1 Laboratory
<Side Pole test number> I 22-VOL-9999-PO1 Laboratory
<Side Pole 020 test number> I 22-VOL-9999-0201 Laboratory
<Far side test number> I 22-VOL-9999-FAR OEM
<Knee mapping> I 22-VOL-9999-KNE OEM
Whiplash tests folder I 22-VOL-9999-WHL Laboratory
Child Occupant Protection folder I 22-VOL-9999-COP Laboratory
VRU tests folder I 22-VOL-9999-VRU Laboratory
AEB Pedestrian test folder I 22-VOL-9999-AEBP Laboratory
AEB Bicyclist test folder I 22-VOL-9999-AEBB Laboratory
AEB Motorcyclist test folder I 22-VOL-9999-AEBM Laboratory
AEB Car-to-Car tests folder I 22-VOL-9999-AEBC Laboratory
SAS tests folder I. 22-VOL-9999-SAS Laboratory
LSS tests folder I 22-VOL-9999-LSS Laboratory
OSM information I 22-VOL-9999-OSM Laboratory
Inspection — Lab name I. 22-VOL-9999-INS-lab name  Laboratory

Note: The term PO1 shall be applied to pole test using one WorldSID. The term O20 shall be
applied to pole test using two WorldSIDs.
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1.1.1 MPDB sub-test folders

e MAIN FOLDER NAME

Frontal MPDB test number
I, Channel
Document
Movie
Photo
Report
Static
MME-file

1.1.2 FWT sub-test folders............

e MAIN FOLDER NAME

Frontal FW test number
! Channel

Document

Movie

Photo

Report

Static

MME-file

1.1.3 Side MDB sub-test folders... ...... ...

e MAIN FOLDER NAME

Side MDB test number
. Channel

Document

Movie

Photo

Report

Static

MME-file

Version 4.1
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22-VOL-9999-Volvo XC90

22-VOL-9999-MP1
Channel
Document
Movie
Photo
Report
Static
22-VOL-9999-MP1.mme

22-VOL-9999-Volvo XC90

22-VOL-9999-FW1
I. Channel

Document
Movie
Photo
Report
Static
22-VOL-9999-FW1.mme

22-VOL-9999-Volvo XC90

22-VVOL-9999-MD1
I. Channel

Document
Movie
Photo
Report
Static
22-VOL-9999-MD1.mme
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Side Pole sub-test folders... ...... ...

e MAIN FOLDER NAME

Side pole test number
I, Channel

Document
Movie

Photo

Report

Static

MME-file

Far side sub-test folders

e 22-VOL-9999-Volvo XC90

22-VOL-9999-PO1

Channel

Document

Movie

Photo

Report

Static
22-VOL-9999-PO1.mme

The Far side sled test data folder contains four sub-test folders. This is data provided to Euro
NCAP by the OEM. Note: In accordance with the VTC protocol, Euro NCAP will assign a unique
test number that must be used in the physical far side sled tests, XXX in the example below.

e MAIN FOLDER NAME

Far Side test number
| AE-MDB

Pole

I Channel

I Document

I. Report

I. Movie

I Photo
MME-file
Data plot report .pdf
AE-MDB reference pulse
Pole reference pulse

I Channel

I Document

Far side summary report .pdf

November 2023

e 22-VOL-9999-Volvo XC90

22-VOL-9999-FAR

22-VOL-9999-FARXXX-1
22-VOL-9999-FARXXX-2
Channel
Document
Report
Movie
Photo
22-VVOL-9999-FARXXX-2.mme
Data plot report.pdf
22-VOL-9999-FAR-AE
22-VOL-9999-FAR-PO
I. Channel
I. Document
Far side summary report .pdf



1.1.6

Knee mapping sub-test folders

The Knee mapping test folder contains a number of sub-test folders, one for each knee mapping
test. This is data provided to Euro NCAP by the OEM.

e MAIN FOLDER NAME

Knee mapping
I <Test number>
<Test number>
I Channel
I. Movie
I Photo
MME-file
Data plot report .pdf
Knee mapping summary report .pdf

1.1.7 Whiplash sub-test folders

e 22-VOL-9999-Volvo XC90

22-VOL-9999-KNE
22-VOL-9999-KNE-1
22-VOL-9999-KNE-2
I. Channel
Movie
Photo
22-VOL-9999-KNE-2.mme
Data plot report.pdf
Knee mapping summary report .pdf

The Whiplash test folder contains 3 sub-test folders. Two contain the dynamic data from the two
dynamic pulses tested; Medium and High. In addition, the static whiplash data is contained in a
separate folder, which also contains the static measurement file. The whiplash test report and the
summary data plot report will be filed in the main Whiplash folder.

e MAIN FOLDER NAME

Whiplash tests folder
I, <Whiplash Medium test number>
xCrash summary data plot report .pdf
<Whiplash High test number>
xCrash summary data plot report .pdf
<Whiplash Static test number>
Static measurement file .xIsx
Whiplash test report .pdf
<Whiplash Rear test number>
Static measurement file .xlsx
Rear whiplash test report .pdf
I Photo

Version 4.1
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e 22-VOL-9999-Volvo XC90

22-VOL-9999-WHL
I 22-VOL-9999-WM1
22-VOL-9999-WM1 .pdf
22-VOL-9999-WH1
22-VOL-9999-WH1 .pdf
22-VOL-9999-WHS
22-VOL-9999-WHLStatic .xls
22-VOL-9999-WHL .pdf
22-VOL-9999-WHR
22-VOL-9999-WHRStatic .xls
22-VOL-9999-WHR .pdf
I Photo



1.18 COP sub-test folders
The COP test folder contains 3 sub-test folders. They contain pictures and documents from both
vehicle based assessment and the CRS installation checks as well as the vehicle manual (COP
section) and CRS vehicle lists. The COP test report will be filed in the main COP folder.
¢ MAIN FOLDER NAME e 22-VOL-9999-Volvo XC90
COP tests folder 22-VOL-9999-COP
I, CRS installation I. CRS installation
Vehicle based assessment Vehicle based assessment
Manual - CRS vehicle lists Manual-CRS vehicle lists
COP test report .pdf 22-VOL-9999-COP .pdf
119 Vulnerable road user sub-test folders
The Vulnerable Road User test folder contains five sub-test folders. The document, photo, report
and static folders containing general files from all tests including certification documents, test
temperatures and grid/test point 3D measurements. The folder test data contains a folder for every
tested point. For each of these tests there will be a separate sub-test folder (e.g. A10-5 folder),
which needs to contain the channel and picture folders and the MME-file. The movie folder is
needed where filming has been performed as defined in the film and photo protocol.
The test numbers for each sub-test consists of the Euro NCAP test number followed by the GRID
point label.
The test report and the summary data plot report should be in the main report folder where the
summary data plot report should contain all plots of all tests combined in one file called (20-VOL-
9999-VRU.pdf).
¢ MAIN FOLDER NAME o 22-VOL-9999-Volvo XC90
VRU tests folder I 22-VOL-9999-VRU
. Document I. Document
Photo — grid and selected points Photo
Report Report
VRU test report .pdf 22-VOL-9999-VRU .pdf
Static Static
Test data Test data
‘ <Adult Headform test number> I 22-VOL-9999-VRU-A10-5
<Child Headform test number> I 22-VOL-9999-VRU-C3+1
<Upper Legform test number> I, 22-VOL-9999-VRU-U+2
<Legform test number> I, 22-VOL-9999-VRU-L-4
I Channel I, Channel
. Movie Movie
I Photo Photo
I Report Report
xCrash data plot report .pdf 22-VOL-9999-VRU xCrash
Summary .pdf
Version 4.1 9
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MME-file 22-VOL-9999-VRU-L-4.mme

1.1.10 AEB Pedestrian sub-test folders

The number of sub-test folders in the AEB Pedestrian test folder is depending on the AEB
Pedestrian performance of the vehicle under test. For each of the test combinations, there will be
a separate sub-test folder. The AEB Pedestrian test report will be filed in the main AEB Pedestrian
folder in .pdf format, and it must follow the requirements of 1SO 17025:2005.

MAIN FOLDER NAME 22-VOL-9999-Volvo XC90

AEB Pedestrian tests folder '2'2‘-VOL-9999-AEBP

I. <AEB-P CPFA50 35km/h test number> 9999-CPFa50_35VUT-01
;AEB-P CPNCO50 30km/h test number> éégg-CPNcOSO_SOVUT-Ol
;AEB-P CPLAS50 45km/h night test number> QQQQ—CPLaSOn_45VUT—01
A“EB Pedestrian test report “2.2-VOL-9999-AEBP Test Report.pdf

The test naming format for each sub-test has the following structure:

Scenario_ _TestSpeed
e.g. CPTa50_Nv_10VUT

Where:
Scenario = Scenario acronym, without spacing, hyphens or underscores. In order:
1. VUT type:
= C=Car
= V=Van
= H = Heavy Vehicle / Truck
2. Scenario type (e.g. longitudinal ‘PL’, crossing ‘PN/PF’, turning ‘PT” ...)
3. Pedestrian type:
= a=adult
= c=child
4. Impact location, i.e. 25, 50, 75.
5. Obscuration vehicle present (if applicable): ‘O’.
6. Specific scenario information (if applicable) i.e.:
= 5 =static target
* N =nighttesting
= [ =entry (pre-requisite test)
Specifies VUT and Test Target direction in turning scenarios (if applicable), i.e.:
o : VUT turning to nearside, Test Target crossing on versus direction
o : VUT turning to nearside, Test Target crossing on equal direction

Version 4.1 10
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o : VUT turning to farside, Test Target crossing on versus direction
o : VUT turning to farside, Test Target crossing on equal direction

TestSpeed = Speed of VUT (e.g. 10VUT).
Test run number.

For reference, some examples are listed below

Format

CPFa50_35VUT-01

CPNcO50_30vVUT-01
CPLa25_50vUT-01
CPLa25_50vUT-02
CPLa50n_45VUT-01
CPNa25_50VvUT-01
CPNa25n_50VvUT-02
CPNa75nE_20VvVUT-01

CPNa75E_20VUT-01

CPRa50_4VUT-01
CPRa50_8VUT-01
CPRc50_8VUT-01
CPRa50s_4VUT-01
CPRc75s_4VUT 01
CPTa50 Nv_10VUT-01

CPTa50_Fv_15VUT-01
CPTa50 Ne_10VUT-01

CPTa50_Fe_20VUT-01

November 2023

Remarks

xXVUT = VUT Speed
(km/h)

-02 = Test run number
n = night

n = night; E = entry (pre-
requisite test)

E = entry (pre-requisite
test)

Rear Child [moving]
S = static

Nv = Nearside Turn,
VRU in versus direction
Fv = Farside Turn, VRU
in versus direction

Ne = Nearside Turn,
VRU in equal direction
Fe = Farside Turn, VRU
in equal direction

11



1111 AEB Bicyclist sub-test folders

The number of sub-test folders in the AEB Bicyclist test folder is depending on the AEB Bicyclist
performance of the vehicle under test. For each of the test combinations, there will be a separate
sub-test folder. The AEB Bicyclist test report will be filed in the main AEB Bicyclist folder in .pdf
format, and it must follow the requirements of 1SO 17025:2005.

MAIN FOLDER NAME 22-VOL-9999-Volvo XC90

AEB Bicyclist tests folder '2'2.-VOL-9999-AEBB

I. <AEB-B CBNa50 30km/h test number> I 9999-CBNa50_30vUT-01
.<',.AEB-B CBNa050 40km/h test number> éégg-CBNa050_4OVUT-Ol
.<',.AEB-B CBDaO INFO test number> QQQQ—CBDaO_INFO—Ol
A“EB Pedestrian test report “2.2-VOL-9999-AEBB Test Report.pdf

The test naming format for each sub-test has the following structure:

Scenario_ _TestSpeed
e.g. CBNA50_Nv_10VUT

Where:
Scenario = Scenario acronym, without spacing, hyphens or underscores. In order:
1. VUT type:
= C=Car
= V=Van

= H=Heavy Vehicle / Truck

2. Scenario type (e.g. longitudinal ‘BLA’, crossing ‘BNA/BFA’, turning ‘BTA’ ...)
3. Impact location, i.e. 25, 50.
4. Obscuration vehicle present (if applicable): ‘O’.
Specifies VUT and Test Target direction in turning scenarios (if applicable), i.e.:
o : VUT turning to nearside, Test Target crossing on versus direction
o : VUT turning to nearside, Test Target crossing on equal direction
o : VUT turning to farside, Test Target crossing on versus direction
o : VUT turning to farside, Test Target crossing on equal direction

TestSpeed = Speed of VUT (e.g. 10VUT).
Test run number.

Version 4.1 12
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The dooring scenario (CBDA) reserves a special structure, as follows

Scenario_Event
e.g. CBDAO_INFO

Where:
Scenario > Scenario acronym, without spacing, hyphens or underscores. In order:
1. VUT type:
= C=Car
= V=Van

= H = Heavy Vehicle / Truck
2. Scenario type (i.e. ‘BDAO’)
Event = Specifies the test event in the dooring scenario, i.e.:

o INFO: Contains the files to assess the information given by VUT when the EBT
passes the VUT without opening the door

o WARN: Contains the files to assess the warning given by VUT when attempting
to open the door

o RET: Contains the files to assess the door operation retention when attempting to
open the door.

For reference, some examples are listed below

Format Remarks
CBNa50_30VUT-01

CBFa50_45VvUT-01

CBNaO50_40vUT-01

CBLa25_60VvUT-01

CBLa50 _50vUT-01

CBTab0_Nv_10vUT-01 Nv = Nearside Turn, versus
direction

CBTab0 Fv_15VUT-01 Fv = Farside Turn, versus
direction

CBDaO_INFO-01 Information

CBDaO_WARN-02 Warning

CBDaO _RET-01 Retention

Version 4.1 13
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1.1.12 AEB Motorcycle sub-test folders

The number of sub-test folders in the AEB Motorcycle test folder is depending on the AEB
Motorcycle performance of the vehicle under test. For each of the test combinations, there will be
a separate sub-test folder. The AEB Motorcycle test report will be filed in the main AEB
Motorcycle folder in .pdf format, and it must follow the requirements of 1ISO 17025:2005.

MAIN FOLDER NAME 22-VOL-9999-Volvo XC90
! e e
I. AEB Motorcycle tests folder 22-VOL-9999-AEBM
I. <AEB-M CMRs50 30km/h test number> I. 9999-CMRs50_AEB_30VUT-01
;AEB—M CMRb25 12m. -4m/s? test number> éégg_CMRb25_ch_12_4_01
.<.;°\EB-M ELK oncoming0.6m/s 72kmv/h test number> 55.999-ELK_ONC_06 D_72EMT-01
<AEB-M CMFt 20km/h S5km/h test number> 9999-CMFt_20VUT 55EMT-01

22-VOL-9999-AEBM Test Report.pdf
AEB Motorcycle test report

The test naming format for each sub-test has the following structure:

a) For CMR tests:

Scenario_ AEB/FCW _ _TestSpeed
e.g.CMRs50_AEB_30VUT-

Where:
Scenario = Scenario acronym, without spacing, hyphens or underscores. In order:
1. VUT type:
= C=Car
= V=Van

= H = Heavy Vehicle / Truck
2. Scenario type (i.e. stationary ‘MFs’, braking ‘MFb’)
3. Impact location: 25, 50.
AEB/FCW - Specifies whether it is an AEB or FCW assessment
Specifies the headway and EMT deceleration (if applicable) e.g..:
. = 12 m. headway, 4m/s2 EMT deceleration
" = 40m. headway, 4m/s2 EMT deceleration
TestSpeed = Speed of VUT (if applicable) —e.qg.:
= 30VUT = VUT speed 30km/h
Test run number.

Version 4.1 14
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b) For CMoncoming and CMovertaking tests:

Scenario_ _TestSpeed
e.g. ELK_ONC_06D_72EMT
Where:

Scenario > CMoncoming and CMovertaking scenarios reserve a special structure to
differentiate them from AEB tests, as these are essentially LSS tests (but part of AEB
VRU assessment protocol). In order:

1. Scenario type (i.e. ELK).

[

2. Underscore ©_
3. Oncoming / Overtaking Intentional / Unintentional
= ONC = Oncoming
= OVI = Overtaking intentional
=  OVU = Overtaking unintentional
Specifies the VUT lateral speed and the heading direction i.e.:
. = 0.6 m/s, driver side
TestSpeed = Speed of EMT —i.e.:
= 72EMT = EMT speed 72km/h

Test run number.

c) For CMFtap tests:

Scenario_ TestSpeed
e.g. CMFt_20VUT_72EMT

Where:
Scenario - Scenario acronym, without spacing, hyphens or underscores. (i.e. CMFt).
1. VUT type:
= C=Car
= V=Van

= H = Heavy Vehicle / Truck
2. Scenario type (i.e. ‘MFt’)
TestSpeed - Speed of VUT and Speed of EMT, separated by underscore ¢’ —i.e.:
= 20VUT_72EMT = VUT speed 20km/h, EMT speed 72km/h
Test run number.

For reference, some examples are listed below:

Format Remarks

CMRs50 AEB_30VUT-01 AEB
FCW, 25% impact location,
12m distance, 4m/s2

CMRDb25 FCW_12 4-01 deceleration
AEB, 25% impact location, 40m
CMRDb25 AEB 40 4-01 distance, 4m/s? deceleration

CMFt_20VUT _55EMT-01
06D = 0,6m/s lateral velocity to

ELK _ONC 06D_72EMT-02 Driver Side _Oncoming
OVU = Overtaking
ELK_OVU_06D_72EMT-01 unintentional
Version 4.1 15
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ELK_OVU_05D_80EMT-01
ELK_OVI 06D _72EMT-01 OVI = Overtaking intentional
ELK_OVI_06D_80EMT-01

1.1.13 AEB Car-to-Car sub-test folders

The number of sub-test folders in the AEB Car-to-Car test folder is depending on the AEB Car-
to-Car performance of the vehicle under test. For each of the test combinations, there will be a
separate sub-test folder. The AEB Car-to-Car test report will be filed in the main AEB Car-to-Car
folder in .pdf format, and it must follow the requirements of 1SO 17025:2005.

MAIN FOLDER NAME 22-VOL-9999-Volvo XC90
! e e

AEB Car-to-Car tests folder 22-VVOL-9999-AEBC

I. <AEB-C CCRs 30km/h AEB test number> I 9999-CCRs_AEB_30VUT _075-01
;AEB-C CCRm 50km/h FCW test number> é.s.)gg-ccRm_FCW_SOVUT_175-01
;AEB—C CCRDb 40km/h AEB test number > ééQQ-CCRb_AEB_40_6-01
<AEB-C CCFt 10km/h 20kmh test number> 9999-CCFt_10VUT 20GVT-01
AEB Car-to-ca tet report 22-VOL-9999-AEBC Test Report.pdf

The test naming format for each sub-test has the following structure:

a) For CCR tests:

Scenario_ AEB/FCW _ _TestSpeed_Overlap
e.0.CCRs_AEB_30VUT-075-

Where:
Scenario = Scenario acronym, without spacing, hyphens or underscores. In order:
1. VUT type:
= C=Car
= V=Van

= H = Heavy Vehicle / Truck
2. Scenario type (i.e. stationary ‘CRs’, moving ‘CRm’ , braking ‘CRb’)

AEB/FCW - Specifies whether it is an AEB or FCW assessment
Specifies the headway and GVT deceleration (if applicable) e.g..:
" = 40 m. headway, 6m/s2 EMT deceleration
. = 12m. headway, 2m/s? EMT deceleration
TestSpeed - Speed of VUT (if applicable) —e.g.:
= 30VUT = VUT speed 30km/h
Overlap = Overlap (VUT vs GVT), with the following structure:
‘ Overlap ‘ -50% | -75% | 100 ‘ +75% | +50%

Version 4.1 16
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Reference‘ 150 ‘ 175 ‘ 100 ‘ 075 ‘ 050 ‘

Test run number.

b) For CCFtap, CCFhol, CCFhos and CCCscp tests:

Scenario_ TestSpeed
e.g.CCFt_10VUT_20GVT-

Where:
Scenario = Scenario acronym, without spacing, hyphens or underscores. In order:
1. VUT type:
= C=Car
= V=Van

= H = Heavy Vehicle / Truck
2. Scenario type —i.e.:

= CFt = turn across path

= CFhs = head-on, straight

= CFhl = head-on, lane change

= CC =straight crossing path
TestSpeed - Speed of VUT and GVT-i.e..

= 10VUT = VUT speed 10km/h

= Underscore © ’
= 20GVT = GVT speed 20km/h

Test run number.

For reference, some examples are listed below:

Format Remarks
CCRs_AEB_30VUT_075-01 Overlap 075 = +75%
CCRm_FCW _50VUT _175-01  Overlap 175 =-75%

CCRb_AEB 40 6-01 40m headway, 6 m/s2 deceleration
CCRb_FCW _12 2-01 12m headway, 2 m/s2 deceleration
CCFt_10VUT_20GVT-01

CCFt_20VUT_55GVT-01

CCC_20VUT_30GVT-01

CCC_0VUT _30GVT-01 OVUT = Start from Stop
CCFhs_80VUT_80GVT-01 hs = Straight Path GVT head on straight
CCFhl_80VUT_80GVT-01 hl = Lane Change GVT
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1.1.14 Speed Assist Systems sub-test folders
The Speed Assist Systems test folder contains 3 sub-test folders for the three speed limitation
function tests. The Speed Assist Systems test report will be filed in the main Speed Assist
Systems folder in .pdf format, and it must follow the requirements of 1SO 17025:2005.

22-VOL-9999-Volvo XC90

e MAIN FOLDER NAME

Speed Assist Systems tests folder 22-VOL-9999-SAS
I, <Speed limitation 50km/h test number> 9999-SLD 50VUT-01
<Speed limitation 80km/h test number> 0999-SLD 80VUT-01
<Speed limitation 120km/h test number> 9999—SLD_120VUT—01
Speed Assist Systems test report .pdf 22-VOL-9999-SAS Test Report .pdf
Version 4.1 18
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Lane Support Systems sub-test folders

The number of sub-test folders in the Lane Support Systems test folder is depending on the LSS
performance of the vehicle under test. For each of the test combinations, there will be a separate
sub-test folder. The Lane Support Systems test report will be filed in the main Lane Support
Systems folder in .pdf format, and it must follow the requirements of 1ISO 17025:2005.

The test numbers for each sub-test consists of the Lane Support Systems scenarios (ELK-REN,
ELK-RED, ELK-RES, ELK-SL, ELK-ON, ELK-OV, LKA-SL, LKA-DL), the lateral velocity
and finally followed by the letter indicating left or right.

MAIN FOLDER NAME 22-VOL-9999-Volvo XC90

Lz;lne Support Systems tests folder '2'2.—VOL—9999—LSS

I, < LSS ELK-REN 0.3 right test number > 9999-ELK-REN-03R
.<“LSS ELK-OV 0.3 left test number > éégg-ELK-OV-O3L
.<“LSS LKA-SL 0.1 left test number > §é99—LKA—SL—01L
.<“LSS LKA-SL 0.6 left test number > é.$.399—LKA—SL—06L

< LSS LKA-SL 1.0 right test number > 9999-1 KA-SL-10R

LSS test report.pdf 22-V/OL-9999-AEBC Test Report.pdf

The test naming format for each sub-test has the following structure:

a) For LKA and LDW tests:

Scenario_ _TestSpeed
e.g. LKA SSL

Where:
Scenario = Scenario acronym. In order::
4. Scenario type (i.e. LKA or LDW).
5. Underscore *_’
6. Lane marking
= SSL = Single solid line
= SDL = Single dashed line

Specifies the VUT lateral speed and the heading direction i.e.:
" = 0.6 m/s, driver side
. 0.7 m/s, passenger side

Test run number.
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b) For ELK road edge/solid line tests:

Scenario_ _TestSpeed
e.g. ELK_REN_

Where:
Scenario > Scenario acronym. In order::
1. Scenario type (i.e. ELK).

[

2. Underscore ©_
3. Road edge type
= REN = Road edge, no line
= REC = Road edge with centre line
=  FMS = Solid line (on Fully Marked Lane)
Specifies the VUT lateral speed and the heading direction i.e.:
= = 0.3 m/s, driver side
= 0.4 m/s, passenger side

Test run number.

¢) For ELK oncoming/overtaking & Blind Spot Monitoring tests:

Scenario_ _TestSpeed
e.g. ELK_ONC _06D_72GVT
Where:

Scenario = Scenario acronym. In order::
1. Scenario type (i.e. ELK).
2. Underscore “ ’
3. Oncoming / Overtaking
= ONC = Oncoming
= OVI = Overtaking intentional
= OVU = Overtaking unintentional
Specifies the VUT lateral speed and the heading direction i.e.:
= = 0.6 m/s, driver side
. = 0.0 m/s, driver side (Blind Spot Monitoring)
TestSpeed - Speed of GVT-i.e..
= 80GVT = GVT speed 80km/h
= NVT =0Oncoming, no GVT
Test run number.
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For reference, some examples are listed below:

Format Remarks

LKA SSL_03D-01 Single solid line

LKA _SDL_05P-01 Single dashed line

LDW_SSL_07D-01 Single solid line

LDW_SDL_07P-01 Single dashed line

ELK_REN_03D-01 Road Edge NO line

ELK _REC _04P-01 Road Edge with Center Line

ELK _RED 03P-01 Road Edge with Center Line
& Dashed Line

ELK_RES 02P-01 Road Edge with Center Line
& Solid Line

ELK_ONC_06D_NVT-01 Oncoming no vehicle Target

ELK_ONC_06D_72GVT-01 Oncoming with GVT

ELK _OVU 06D _72GVT-01 Overtaking unintentional
GVT@72kph

ELK _OVU 05D 80GVT-01 Overtaking unintentional
GVT@80kph

ELK OVI 06D 72GVT-01 Overtaking intentional
GVT@72kph

ELK OVI 06D 80GVT-01 Overtaking intentional
GVT@80kph
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1.1.16 Occupant Status Monitoring sub-test folders

The number of sub-test folders in the Occupant Status Monitoring folder is depending on the equipment
available and the Driver Status Monitoring performance of the vehicle under test. For DSM, each of the driver
status types (long distraction, short distraction, phone use, fatigue) there will be a separate sub-test folder.
The Driver Status Monitoring test report will be filed in the main Driver Status Monitoring folder
in .pdf format, and it must follow the requirements of 1ISO 17025:2005.

MAIN FOLDER NAME 22-VOL-9999-Volvo XC90
Occupant Status Monitoring tests folder 22-VOL-9999-OSM
22-VOL-9999-SBR 22-VOL-9999-SBR
Seatbelt reminder test report.pdf 9999-SBR Test Report.pdf
22-VOL-9999-DSM 22-VOL-9999-DSM
< OSM Long distraction test number > [ 9999- LD 01
< OSM Short distraction test number > [ 9999- SD 01
< OSM Phone use test number > . éégg_ PU 01
< OSM Fatigue test number > . éégg_ FAT 01

Driver Status Monitoring test report.pdf ;2—VOL—9999-DSM Test

Report.pdf

The test naming format for each sub-test has the following structure:
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a) Distraction

Long
Distraction

Away from
forward

road / Non-
driving task

Driving task

Short
distraction
(VATS)

Away from
forward

road / Non-
driving task

Driving task

Away from
road (multi-
location
Phone Use
Detection -
Basic

Phone use

Version 4.1
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owl

Lizard
Body lean

owl

Lizard

owl

Lizard

owl

Lizard

Lizard

owl

Lizard

Driver Side Window
Passenger Side Window
Passenger Footwell

Passenger Face

In-Vehicle infotainment System
In-Vehicle infotainment System
Glovebox

Passenger Footwell

Rear Passenger

Rear view mirror

Passenger Side Mirror

Driver Side Mirror

Instrument Cluster

Driver Side Mirror

In vehicle infotainment system
Passenger Side Window
Passenger Footwell

Driver side Window

In vehicle infotainment system
Passenger Footwell

Rear view Mirror

Passenger side Mirror

Driver Side Mirror

Instrument Cluster

Driver Side mirror

Rear view Mirror

Any combination of non-
driving task locations

Driver knee driver side

Driver knee passenger side
Driver lap

Phone mounted on dashboard
driver side

Phone in OEM designed charge
port or dedicated phone
holding position

Driver knee driver side

Driver knee passenger side
Driver lap

Phone mounted on dashboard
driver side

Phone held in 9-11 or 13-15
o'clock region on wheel
(uppermost position below

LD_NDT_OW._DSW._01
LD_NDT_OW._PSW_01
LD_NDT_OW._PAF_01
LD_NDT_OW_PFA 01
LD_NDT_OW._IIS_01
LD_NDT _LI_lIS_01
LD_NDT_LI_GLB_01
LD_NDT_BL_PAF_01
LD_NDT_BL_RPA_01
LD_DRT_OW_RVM_01
LD_DRT_OW._PSM_01
LD_DRT_OW_DSM_01
LD_DRT _LI_ISC 01
LD_DRT_LI_DSM_01
SD_NDT_OW_IS_01
SD_NDT_OW_PSW_01
SD_NDT_OW_PAF 01
SD_NDT_LI_DSW_01
SD_NDT_LI_lIS_01
SD_NDT_LI_PAF 01
SD_DRT_OW_RVM_01
SD_DRT_OW_PSM_01
SD_DRT_OW_DSM_01
SD_DRT_LI_ICL_01
SD_DRT_LI_DSM_01
SD_DRT_RVM_01
SD_AFR_LI_RVM_ICL_01

PU_PUB_OW_DKD_01
PU_PUB_OW_DKP_01
PU_PUB_OW_DLA_01
PU_PUB_OW_PDD_01

PU_PUB_OW_DCP_01
PU_PUB_LI_DKD_01
PU_PUB_LI_DKP_01
PU_PUB_LI_DLA_01

PU_PUB_LI_PDD_01

PU_PUB_LI_PHS_01

23



windscreen view and outside

of cluster view)

Phone held center of steering PU_PUB_LI_PHC 01
wheel (below cluster view)

Phone in charge port or PU_PUB_LI_DCP_01
dedicated phone holding

position within vehicle

Phone Use Lizard Phone held in view of PU_PUA LI PHW_01
Detection - windscreen
Advanced Phone held in view of PU_PUA_LI_PHI_01
instrument cluster
Phone mounted in forward PU_PUA_LI_PFV_01

view of windscreen

Occlusions:
Cap = CA
Hat = HA
Sunglasses = SU LD_NDT_OW_SU_DSW_01
Facemask = M
b) Fatigue and Unresponsiveness
Fatigue Drowsy FAT_DRO_01
Microsleep FAT_MSL_01
Sleep FAT_SLE_01

Unresponsiveness Unresponsive driver = URSP_DR 01
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1.1.17 Assisted Driving sub-test folders
The Assisted Driving test folder contains 3 folders with 3 sub-folders each, according to the
structure in below diagram:

[ i i i i i R e e e e e i B e B i e e T T e e -
g !
21 : . I
3 1. Driver 2. Vehicle 3. Safety I
201
Q
sz | Drivi Dri ACC Speed Steeri Collisi ; u i :
8 1 Collaz\cglrr;%ion ‘ Mor:ilt\,:rzng SN SIS Performance Ass?sisnce Ass?setz:se AincliSalzze Sy il nrgsr’i)\?etSIve :

I e ey gy S e e sy e

: ACCOnly | | 80kmh | CCRb ‘ :

I e ' ‘ I

[

I AD L2 On CCRb | 100kmh | CCRm ‘ :

I e ' ‘ I
@ : CCRm | 120kmh | CCRs Curve ‘ :
e 1 S | | I
(1}
=R |
& I CCRs Curve | CCRs Straight | I
2 R R !
©

I
: I CCRs Straight | Cut-In | :
= S S I

I [

I Cut-In | Cut-Out | I

I e S I

[ I

| cuout | Finertons) | |

I e e [

| Lateral 1

| Control |

L o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = = = = = = = I

The files must follow below naming convention:
ACC Performance and Collision Avoidance tests
Scenari | Test name Example
0
CCRs- | XXXX- 0835-
straight | AD_CCRs_Straight <VUTSPEED>_<TARGETSPEED>_<OVERLAP>_< | AD_CCRs_Straight_90VUT_00GVT_0
road RUN> 50-01
CCRs - XXXX- 0835-
curved AD_CCRs_Curved_<VUTSPEED>_<TARGETSPEED>_<OVERLAP> < | AD_CCRs_Curved_90VUT_00GVT_15
road RUN> 0-01
CCRm - | XXXX- 0835-
straight | AD_CCRm_<VUTSPEED> <TARGETSPEED> <OVERLAP>_<RUN> AD_CCRm_Straight 090VUT_20GVT_
road 050-01
CCRb- | XXXX-AD_CCRb_<TARGETDECEL> <RUN> 0835-
straight AD_CCRb_50VUT_50GVT_DECEL-
road 4 Gap-Middle-01
Cut-in XXXX-AD_Cutln_<VUTSPEED> <TARGETSPEED> <TTC> <RUN> 0835-
AD_Cutln_50VUT_10GVT1_1.5TTC 0
1
Cut-out | XXXX- 0835-
AD_CutOut_<VUTSPEED>_<SOVSPEED> <TARGETSPEED> <TTC> | AD_CutOut_90VUT_70GVT1_00GVT2
_<RUN> _3TTC 01
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ACC Auto-resume

Scenario

Test name

Example

Auto-resume test less
hold time

XXXX-AD_ACC-Auto-resume-less

0835-AD_ACC-Auto-resume-less

Auto-resume test longer
hold time

XXXX-AD_ACC-Auto-resume-longer

0835-AD_ACC-Auto-resume-longer

Auto-resume test
external sensor

XXXX-AD_ACC-Auto-resume-surround

0835-AD_ACC-Auto-resume-
surround

Auto-resume test driver
monitoring sensor

XXXX-AD_ACC-Auto-resume-DM

0835-AD_ACC-Auto-resume-DM

Driver Monitoring

Scenario

Test name

Example

Driver monitoring
("hands-off / R79 test™)

XXXX-AD_DM_<VUTSPEED>

0835-AD_DM_80

Driving Collaboration

Scenario

Test name

Example

Pothole test - system off

XXXX-AD_POT_<VUTSPEED> SYSTEM-
OFF-R_<RUN>

0835-AD_POT-72-SYSTEM-
OFF 01

Pothole test - system on

XXXX-AD_POT_<VUTSPEED> SYSTEM-
ON-R_<RUN>

0835-AD_POT-72-SYSTEM-ON_01

Steering Assistance

Scenario

Test name

Example

Steering assistance - LSS
OFF

XXXX-AD_SAC-LSS-OFF_<VUTSPEED>

0835-AD_SAC-LSS-OFF_80

Steering assistance - LSS
ON

XXXX-AD_SAC-LSS-ON_<VUTSPEED>

0835-AD_SAC-LSS-ON_120

System Failure

Scenario Test name Example
Camera blocked at start- | XXXX-AD_SF_Camera-blocked-at-Start-up 0835-AD_SF_Camera-blocked-at-
up Start-up

Camera blocked in
Motion System Inactive

XXXX-AD_SF_Camera-blocked-in-Motion-
System-inactive

0835-AD_SF_Camera-blocked-in-
Motion-System-inactive

Camera blocked in
Motion System Active

XXXX-AD_SF_Camera-blocked-in-Motion-
System-active

0835-AD_SF_Camera-blocked-in-
Motion-System-active

Radar blocked at start-up

XXXX-AD_SF_Radar-blocked-at-Start-up

0835-AD_SF_Radar-blocked-at-
Start-up

Radar blocked in Motion
System Inactive

XXXX-AD_SF_Radar-blocked-in-Motion-
System-inactive

0835-AD_SF_Radar-blocked-in-
Motion-System-inactive

Radar blocked in Motion
System Active

XXXX-AD_SF_Radar-blocked-in-Motion-
System-active

0835-AD_SF_Radar-blocked-in-
Motion-System-active
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1.2 Assisted Driving folder structure
The following structure, generated automatically in the Euro NCAP sharing platform, is to be used
for all test series where the name of the main folder containing all tests consists of:
- The year of test
- OEM abbreviation
- Euro NCAP internal AD number (4 digits )beginning with A
- Make and Model

Where Euro NCAP tests contain a number of sub-tests, the next paragraph details the folder
structure, names of the sub-system test folders and where applicable the filenames.

On the highest level, the folder structure is as follows with on the right an example using the VVolvo
XC90 that is assumed to be tested in 2022 with a Euro NCAP internal number of 9999.

¢ MAIN FOLDER NAME e 22-VOL-A999-Volvo XC90

I <ACC test number> I 22-VOL-A999-ACC
<Driver collaboration test number> 22-VOL-A999-DRV_COL
< Driver monitoring test number > 22-VOL-A999-DRV_MON
<Lane support test number> 22-VOL-A999-LSS
<Speed assist test number> 22-VOL-A999-SA
<Steering assistance test number> 22-VOL-A999-STR_ASSIST
Media files 22-VOL-A999-MEDIA

e Euro NCAP Spreadsheet.xIsm e 22-VOL-9999-Volvo XC90 Spreadsheet.xIsm

1.2.1 ACC sub-test folders

The ACCP test folder contains 3 sub-test folders. They contain pictures and documents from both
vehicle based assessment and the CRS installation checks as well as the vehicle manual (COP
section) and CRS vebhicle lists. The COP test report will be filed in the main COP folder.

¢ MAIN FOLDER NAME e 22-VOL-A999-Volvo XC90
ACC tests folder 22-VOL-A999-ACC
ACC test report .pdf 22-VOL-A999-ACC .pdf
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1.2.2 Inspection folder structure
The Inspection test folder contains one sub-test folder for each crash test.

e MAIN FOLDER NAME e 22-VOL-9999-Volvo XC90

22-VOL-9999-INS
22-VOL-9999-MP1
22-VOL-9999-FW1
22-VOL-9999-MD1
22-VOL-9999-PO1

Inspection

MPDB inspection photos
FW inspection photos
AE-MDB inspection photos
Pole inspection photos
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1.3 ISO MME folder structure

The ISO MME folder structure is to be applied to all applicable tests and the files contained in
these folders follow the ISO/TS 13499 standard. The main directory contains six folders and two
files. The following folders and files (comment files when needed) need to be provided for every
test performed, where the test number is the one as specified in the previous section.

For each file and folder (where necessary) the required contents are specified in detail in the
paragraphs below.

e TEST NUMBER
I. Channel
I. Document
I. Movie
I Photo
I Report
I Static
e <test number>.mme
o <test number>.txt

1.3.1 Channel folder

The channel folder contains all channels from the vehicle, impactors and dummies used in the
test as defined in section 2.

e TEST NUMBER
I Channel
e <test number>.xxx
e <test number>.chn

1.3.2 Document folder

The document folder contains the calibration documents and temperature log files for the test
dummies used in the test.

e TEST NUMBER

I- Document
e < test number _name of document file 1>
e <test number _name of document file d>
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133

134

1.35

1.3.6

Version 4.1

Movie folder

The movie folder contains the inspection quality films, using the exact names as specified in the
Euro NCAP Film and Photo protocol.

e TEST NUMBER

|

I. Movie
e < test number _name of movie file 1>
e < test number _name of movie file m>

Photo folder

The photo folder contains the inspection quality photos in two folders “Before” and “After”,
where the name of the photo file consists of the test number followed by a number as specified
in the Euro NCAP Film and Photo protocol.

e TEST NUMBER

I Photo
I Before
e < test number _name of photo file 1>
e < test number _name of photo file p>
I After
e < test number _name of photo file 1>
e < test number _name of photo file p>

Report folder

The report folder contains the test report containing the assessment data as described in the
different test protocols and the data plots.

e TEST NUMBER

I Report
e < test number _name of test report>
e < test number _name of data plots>
e < test number _ Belt buckle force report>
e <test number _ Door opening force report>
e < test number _ High voltage report>

Static folder

The static folder contains the static measurements file where applicable containing the data as
described in the different test protocols. In the MPDB test, this folder shall also contain the data
required for the compatibility assessment and details of barrier reconstruction where applicable.
Please note, the raw data file of the MPDB face scan is not required. In AE-MDB and pole impacts,
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this folder shall contain the post test door intrusion measurements. Where applicable, HPD and
HCz reports shall be provided in the static folder for the relevant side or pole impact test.

e TEST NUMBER
I. Frontal MPDB test number

I Static

e <test number _name of static measurement file>
e < test number _ Compatibility assessment .xIsx>

I. Side MDB and Side Pole test number

Static

e < test number _ Door intrusion measurements file
e <test number _ HPD report file> (pole test only)
e <test number HCz report file> (pole test only)

1.3.7 MME-file

The mme-file contains the information of the test where the type of test and subtype of test shall
be selected from the table below.

e TEST NUMBER

e <test number>.mme

The mme-file shall contain at least the following header:

Item Header Remarks
Data format edition number 1.6

Laboratory name :<lab name>

Customer name :Euro NCAP

Customer test ref. number

:<test number>

Full file name (Reference-Extension-
Run)

Customer project ref. number

:<test series number>

4 digits number

Title :Euro NCAP <year of test>
Timestamp <date> <time>
Type of the test :<see table>
Subtype of the test :<see table>
Regulation :<test protocol version>
Date of the test <date>
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Name of test object 1

:<make and model>

Ref. number of test object 1

:<VIN >

Velocity test object 1 lon.

:<VUT longitudinal velocity>

Desired (scenario) velocity

Velocity test object 1 lat.

:<VUT lateral velocity>

Desired (scenario) velocity

Mass test object 1 :<VUT mass>
Driver position object 1 <1/3> LHD=1, RHD=3
Impact side test object 1 :<LE,RI> LHD=RI, RHD=LE

.Dimensions test object 1

:<length>, <width>

Dimensions as defined in protocol

.Profile-X test object 1

X1, X2, X3, X4, X5, X6, X7

.Profile-Y test object 1

'Y1,Y2,Y3,Y4,Y5,Y6, Y7

Name of test object 2

:<MPDB/GVT/PEDa/PEDc/EBT/EMT/...>

Velocity test object 2

:<target velocity>

Desired (scenario) velocity

Type of data source

<type>

Simulation or Hardware

Note: the non-standard attributes need to be preceded by a point “.xxx”

Additional mandatory lines for Virtual tests:

Virtual Testing reference ID:

: <Virtual Testing reference ID>

Identifier according to Table 3&4
e.g. FS_Pole_75_x-ref_z-
ref 50M_Test 1

Euro NCAP Validation Test
Reference Number

NCAP>

:<FS reference number provided by Euro

Only included in hardware tests used
for validation of virtual tests. Empty
for simulations.

Dummy Simulation Model
Specification

:<dummy simulation model type>
<name> <version> (<supplier>)

e.g. WSID 50 M v3.4.1.
(Humanetics)

Reference to Dummy Model
Qualification Documentation

:<name of pdf>.pdf

Document name e.g. WSID-
v3_2022-11-03.pdf

Solver Name

: <FE software name>

e.g. LS-Dyna

Solver Version

:<FE software solver version>

e.g. Is-dyna_mpp_s R9 3 1 x64_

centos65_ifort131 sse2_openmpil83

Solver Precision

:<Solver precision>

SP or DP

Platform Name

:<name of platform on which
simulations have been run>

e.g. centos78_openmpi2.1.3

Number of CPUs

:<cores X CPUs>

e.g. 2x32

Time step setting

:<min. time step size in seconds>

e.g. min. time step 1-e7 s

Contact Type between dummy and
seat

:<contact documentation>

S2S SOFT2 nu=0.2

Contact Type between dummy and
seatbelt

:<contact documentation>

S2S SOFT2 nu=0.

Version 4.1
November 2023

32




Number of contacts used in the : <total number of contacts> e.g. 10
overall simulation setup
Number of elements : <total number of contacts> e.g. 20000

checks)

Mass of total setup (used for quality

: <total mass in kg>

Fill in in kg e.g. 1500

Mass of dummy in kg

: <total mass in kg>

Fillininkge.g. 75

Mass of seat in kg

: <total mass in kg>

Fill inin kg e.g. 50

Mass of sled in kg

: <total mass in kg>

Fill in in kg e.g. 500

Mass of centre console in kg

: <total mass in kg>

Fill in in kg e.g. 500

Distance between head CoG and
green line

: <distance in meters>

Fill in in meters e.g. 0.2.

Distance between head CoG and
yellow line

: <distance in meters>

Fill in in meters e.g. 0.3.

Distance between head CoG and
orange line

: <distance in meters>

Fill in in meters e.g. 0.4.

Distance between head CoG and
red line

: <distance in meters>

Fill in in meters e.g. 0.5.

Note: the non-standard attributes need to be preceded by a point “.xxx”

The type and subtype of tests is summarised below:

Euro NCAP test Type of Test Subtype of test
Frontal MPDB Frontal Impact MPDB
Frontal FW Frontal Impact FW
Side MDB Side Impact AE-MDB
Side Pole Side Impact Pole 75 degree - single occupancy*
Side 020 Side Impact Pole 75 degree 020 - dual occupancy ?
. Whiplash-Medium
Whiplash Rear Sled Test - -
Whiplash-High
Adult / Child Headform
VRU VRU
Upper Legform / Legform
CPFA-50
CPNA-25 / CPNA-75 (day or night)
AEB CPNCO-50
AEB Pedestrian ESS CPLA-25/ CPLA-50 (day or night)
FCW CPTA
CPRAmM-50 / CPRCm-50
CPRAs / CPRCs
CBDA
AEB CBFA
AEB Bicyclist ESS CBNA-50 / CBNAO-50
FCW CBLA-25 / CBLA-50
CBTA-50
AEB Power Two Wheeler AEB CMRs
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LSS CMRb

FCW CMFtap
CMoncoming
CMovertaking
CCRs

CCRm

AEB CCRb

AEB Car-to-Car ESS CCFtap

FCW CCCscp

CCFhos

CCFhol

ELK

LKA

LDW

BSM

1. PO1 folder is NOT required where only a dual occupancy tests is performed.
2. Two separate folders are required where an additional dual occupancy test is performed, 0201 and PO1.

Lane Support Systems LSS

1.3.8 Txt file

The text file contains details of any test artefacts, errors or warnings associated with the test and
how they should be considered.

e TEST NUMBER

e <test number>.txt
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CHANNEL NAMES AND FILTERS

For each dummy, impactors and test objects used in the different Euro NCAP tests the following
channel names shall be used. All channels shall be supplied either unfiltered or prefiltered. The
appropriate filters for calculation of injury criteria and plotting of these channels will be performed
by the analysis software used.

2.1 Hybrid 111 50% Male
Location Parameter ISO code CFC | Injury Calculation
Head Accelerations, Ax Ay A; | ??HEADO000OH3ACIX,Y,Z]P 1000 | Peak Resultant
acceleration
HIC1s
Resultant 3ms cumulative
exceedence
Neck Forces, Fx Fy F, ??NECKUPOOH3FO[X,Y,Z]P 1000 | Tension (+F;) continuous
exceedence
Moments, Mx My M, ??NECKUPOOH3MO[X,Y,Z]P 600 Shear (+Fx & -Fy)
continuous exceedence
Peak Extension (My)
Chest Accelerations, Ax Ay A; | ??CHSTO000H3AC[X,Y,Z]P 180 Peak resultant
- acceleration
Deflection, Dehest ??CHST0003H3DSXP 180 Resultant 3ms cumulative
exceedence
Peak deflection
Viscous Criterion
Pelvis Accelerations, Ax Ay A, | ??PELV0000H3AC[X,Y,Z]P 600
Lumbar Spine | Forces, Fx F, ??LUSPO000H3FO[X,Z]P 600
Moments, My ??LUSPO000H3MOYP 600
Femurs Forces, F, ??FEMR[LE,RIJO0H3FOZP 600 Compressive Axial Force
(L &R) (-F2)
continuous exceedence
Knees Displacements, Dinee ??KNSL[LE,RIJOOH3DSXP 180 Peak displacement (-D)
(L&R)
Upper Tibia Forces, Fx F; ??TIBI[LE,RIJUPH3FO[X,Z]P 600 Peak Tibia Compression
L&R -F,
( ) Moments, My My 2?TIBI[LE,RIJUPH3MO[X,Y]P 600 (Tibi)a Index
Lower Tibia Forces, Fx F; (Fy) ??TIBI[LE,RI]LOH3FO[X,Y,Z]P 600 Peak Tibia Compression
L&R -F,
( ) Moments, My My 2?TIBI[LE,RI]LOH3MO[X,Y]P 600 (Tibi)a Index
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2.2

THOR 50% Male

Location Parameter ISO code CFC | Injury calculation

Head Acceleration, Ax Ay A, ??HEADOQOO0T3AC[X,Y,Z]P 1000 | Peak Res_ultant
Angular rate sensor ??HEADOOO0T3AV[X,Y,Z]P 60 chIcglI:)ratlon
Tilt sensor, X Y ??HEADPROOT3AN[X,Y]P Resultant 3ms

DAMAGE

Neck Cable Force, Z ??NECK[FR,RE]O00T3FOZP 1000

Upper Neck Force Fx FyF; ??NECKUPOOT3FO[X,Y,Z]P 1000 | Tension (+F;)
Moment, My My M, 22NECKUPOOT3MO[X,Y,Z]P 600 ﬁsgﬁré;tinf:o: X()My)

T1 Acceleration, Ax Ay A, ??THSP0100T3AC[X,Y,Z]P 600 Peak acceleration

T4 Acceleration, Ax Ay A; ??THSP0400T3AC[X,Y,Z]P 600 Peak acceleration

Clavicle Inner & Outer Force, FxF; | 7?2CLAVLE[IN,OU]T3FO[X,Z]P 600 Peak force

(L&R)

Thorax Distance, DCO ??CHST[LE,RIJ[UP,LO]T3DCOP 180 Pe_ak displqcer_nent
Angle, Y Z 72CHST[LERIJ[UP.LOJT3AN[Y.Z]P | 180 | " 'scouscriterion

Mid Sternum | Acceleration, A ??STRNOOOOT3ACXP 600 Peak acceleration

Abdomen Distance, DCO ??ABDOI[LE,RIJ00T3DCOP 180 Pe_ak displgcer_nent
Angle, Y Z 22ABDOILE,RIJO0T3AN[Y,Z]P 1g0 | Viscouscriterion
Acceleration, Ay ??2ABDO0000T3AC[X,Y,Z]P 600 Peak acceleration

T12 Acceleration, Ax Ay A; ??THSP1200T3AC[X,Y,Z]P 180 Peak acceleration
Force, Fx Fy F, 22LUSPO000T3FO[X,Y,Z]P 600 | Peak force
Moment, Mx My ??LUSP0000T3MO[X,Y]P 600 Peak moment

Pelvis Acceleration, Ax Ay A; ??PELVO000T3AC[X,Y,Z]P 600 Peak acceleration
Tilt sensor, X Y ??PELVPROOT3AN[X,Y]P -

ASIS (L & R) | Force, Fy, ??ILAC[LE,RIJ00T3FOXP 600
Moment, My ??ILAC[LE,RIJO0T3MOYP 600

Acetabulum (L | Force, Fx Fy F; ??ACTB[LE,RIJ00T3FO[X,Y,Z]P 600 Compressive Force

&R)

Femurs Force, Fx Fy F; ??FEMR[LE,RIJO0T3FO[X,Y,Z]P 600 Compressive Axial

(L&R) Force (-F;)
Moment, Mx My M, 2?FEMR[LE,RIJ00T3MO[X,Y,Z]P

Knees (L & R) | Displacement, Dinee ??KNSL[LE,RIJO0T3DSXP 180 Peak displacement (-D)

Upper Tibia Force, Fx F; 2?TIBI[LE,RITUPT3FO[X,Z]P 600 Peak Tibia

L&R) Moment, My M, 22TIBI[LE,RIJUPT3MO[X,Y]P 600 ?fbrrap{ﬁzse'f n(F)

Lower Tibia Force, Fx F;, 2?TIBI[LE,RIILOT3FO[X,Y,Z]P 600 Peak Tibia_l

(L&R) Moment, My M, 22TIBI[LE,RIJLOT3MO[X,Y]P 600 | Sompression (F)
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2.3 Hybrid 111 5% Female
Location Parameter ISO code CFC | Injury Calculation
Head Accelerations, Ax Ay A, | ??HEADO00OHFAC[X,Y,Z]P 1000 | Peak Resultant acceleration
HIC1s
Resultant 3ms cumulative
exceedence
Neck Forces, Fx Fy F; ??NECKUPOOHFFO[X,Y,Z]P 1000 | Tension (+F;) continuous
exceedence
Moments, Mx My M, ??NECKUPOOHFMOI[X,Y,Z]P 600 | ghear (+Fx & -Fy)
continuous exceedence
Peak Extension (My)
Chest Accelerations, Ax Ay A, | ??CHSTO000HFAC[X,Y,Z]P 180 | Peak resultant acceleration
- Resultant 3 ms cumulative
Deflection, Dchest ??CHSTO003HFDSXP 180 | exceedence
Peak deflection
Viscous Criterion
Pelvis Accelerations, Ax Ay A, | ??PELVO000HFAC[X,Y,Z]P 600
lliac Forces, Fx ?2?ILAC[LE,RIJOOHFFOXP 600
(L&R) Moments, M, 2ILAC[LE,RIJOOHFMOYP 600
Lumbar Spine | Forces, Fx F; ??LUSPO000HFFO[X,Z]P 600
Moments, My ??LUSPO000OHFMOYP 600
Femurs Forces, F, ??FEMR[LE,RIJO0HFFOZP 600 | Compressive Axial Force
(L &R) (-F2)
Continuous exceedence
Knees Displacements, Dinee ??KNSL[LE,RIJOOHFDSXP 180 | Peak displacement (-D)
(L&R)
Upper Tibia Forces, Fx F; 27?TIBI[LE,RIJUPHFFO[X,Z]P 600 | Peak Tibia Compression
L&R -F,
( ) Moments, Mx My ?2?TIBI[LE,RIJUPHFMOI[X,Y,Z]P 600 (Tibi)a Index
Lower Tibia Forces, Fx F; (Fy) ?2?TIBI[LE,RI]LOHFFO[X,Y,Z]P 600 | Peak Tibia Compression
L&R -F,
( ) Moments, Mx My ?2?TIBI[LE,RI]LOHFMO[X,Y,Z]P 600 (Tibi)a Index
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24 WorldSID 50% Male
Location Parameter CFC | Injury Calculation
Head Accelerations, Ax Ay ??HEADOO0OWSAC[X,Y,Z]P 1000 | HICys
A, Peak acceleration
Angular rate sensor | ??HEADOO0OWSAV[X,Y,Z]P 60 | oMs exceedence
(cumulative)
DAMAGE
Upper Neck | Forces, Fx Fy F; ??NECKUPQOOWSFO[X,Y,Z]P 1000
Moments, Mx My M, | 2?NECKUPOOWSMO[X,Y,Z]P 600
Lower Neck | Forces, Fx Fy F, ??NECKLOO00WSFO[X,Y,Z]P 1000
Moments, Mx My M, | 2?NECKLO00WSMOI[X,Y,Z]P 600
Shoulder Forces, Fx, Fy, Fz ??SHLDI[LE,RIJOOWSFO[X,Y,Z]P 600 | Peak lateral force
Distance, R ??SHRI[LE,RIJ00WSDCOP 180 | Peak lateral
Rotation, a 29SHRI[LE,RIJ0OOWSANZP 180 | displacement (Y)
Viscous criterion
Thorax Distance, R ??TRRI[LE,RI][01,02,03]WSDCOP 180 | Peak lateral
Rotation, a 27TRRI[LE,RIJ[01,02,03]WSANZP | 180 | displacement (¥)
Viscous criterion
T4 Accelerations, Ax Ay ?2?THSP0400WSAC[X,Y,Z]P 180
A;
Abdomen Distance, R ??ABRI[LE,RI][01,02]WSDCOP 180 | Peak lateral
Rotation, a 22ABRI[LE,RI][01,02] WSANZP 180 | displacement (Y)
Viscous criterion
T12 Accelerations, Ax Ay ??THSP1200WSACI[X,Y,Z]P 180
A;
Lumbar Spine | Forces, Fx Fy F; ??LUSPO000WSFO[X,Y,Z]P 600
Moments, Mx My M, | 2?2LUSPO000WSMOIX,Y,Z]P 600
Pelvis Accelerations, Ax Ay ??PELVO000WSAC[X,Y,Z]P 600 | Pubic Symphysis Force
A,
Forces, Fy ?2?PUBCO0000WSFOYP 600
Femoral Neck | Forces, Fx Fy F; ??FEAC[LE,RIJOOWSFOI[X,Y,Z]P 600
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2.5 BioRID UN
Location Parameter CFC | Injury Calculation
Head Accelerations, Ax Ay A; | ??HEADO000BRACI[X,Y,Z]P 60 NIC
Velocity, Vx ??HEADOO0OBRVEXV 30 Head rebound velocity
Contact ??HEREO000000EV00 Head contact time
Cervical Spine | Accelerations, Ax A, ??CESPO400BRAC[X,Z]P 60
Neck Upper Forces, Fx Fy F; ??NECKUPOOBRFO[X,Y,Z]P Nkm
1000 | Neck shear (+Fx & -F)
Neck tension (+Fz)
Moments, Mx My M, ??NECKUPOOBRMO[X,Y,Z]P 600 | Nkm
Neck Lower Forces, Fx Fy F, ??NECKLO00BRFO[X,Y,Z]P 1000
Moments, Mx My M, ??NECKLO00BRMO[X,Y,Z]P 600
Thoracic Spine | Accelerations, Ax A; ??THSPO1[LE,RI]BRAC[X,Z]P 60 T1- X-acceleration (avg)
T1(L&R) NIC
Thoracic Spine | Accelerations, Ax A; ??THSPO800BRACI[X,Z]P 60
T8
Lumbar Spine | Accelerations, Ax A, ??LUSP0100BRACI[X,Z]P 60
Pelvis Accelerations, Ax Ay A; | ??PELV0O000BRACI[X,Y,Z]P 60
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2.6 Q6
Location Parameter ISO code CFC |Injury Calculation
Head Accelerations, Ax Ay A; | ??HEADO0000Q6AC[X,Y,Z]P 1000 |HICys
Resultant 3ms exceedence
(cumulative)
Neck Upper Forces, Fx FyF, ??NECKUPO0Q6FO[X,Y,Z]P 1000 |Peak Tensile Force F,
Resultant Force (side)
Moments, Mx My M, ??NECKUPO00Q6MO[X,Y,Z]P 600
Thorax Accelerations, Ax Ay A; | ??THSPO000Q6AC[X,Y,Z]P 180 |Resultant 3ms exceedence
(cumulative)
Displacement, D ??CHST0000Q6DSXP 180 |Peak deflection
2.7 Q10
Location Parameter ISO code CFC |Injury Calculation
Head Accelerations, Ax Ay A; |??HEADO000QBAC[X,Y,Z]P 1000 |HICss
Resultant 3ms exceedence
(cumulative)
Neck Upper Forces, Fx FyF; ?7?NECKUPO0QBFO[X,Y,Z]P 1000 |Peak Tensile Force F,
Resultant Force (side)
Moments, My My M, ??NECKUP0O0QBMOI[X,Y,Z]P 600
Shoulder Forces, Fx FyF; ??SHLDI[LE,RIJ00QBFO[X,Y,Z]P 1000
(side only)
T1 (side only) |Accelerations, Ay ??THSPO1[LE,RIJQBACYP 1000
Chest (T4) Accelerations, Ax Ay A; | ??THSP0400QBACI[X,Y,Z]P 180 |Resultant 3ms exceedence
(cumulative)
Chest Distance, R ??CHST[LO,UP]00QBDCOP 180 |Peak deflection
frontal onl
( ) Rotation, a ??CHST[LO,UP]J00QBANZP 180
Chest Distance, R ??CHST[LE,RI][LO,UP]QBDCOP 180
ide onl
(sideonly) IR otation, o 22CHST[LE,RI][LO,UP]QBANZP 180
Lumbar Spine | Forces, Fx FyF; ??LUSP0000QBFO[X,Y,Z]P 1000
Moments, My My M, ??LUSP0000QBMO[X,Y,Z]P 600
Pelvis-Sacrum | Accelerations, Ax Ay A; |??PELVO0000QBACI[X,Y,Z]P 180
Pelvis-Pubis Forces, Fy ??PUBCO0000QBFOYP 1000
(side only)
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2.8 Adult Headform
Location Parameter ISO code CFC |Injury Calculation
Head Accelerations, Ax Ay A, | DOHEADOOOOPJAC[X,Y,Z]P 1000 |HICss
2.9 Small Adult / Child Headform
Location Parameter ISO code CFC |Injury Calculation
Head Accelerations, Ax Ay A; | DOHEADOOOOPSAC[X,Y,Z]P 1000 |HICys
2.10 Upper Legform
Location Parameter ISO code CFC |Injury Calculation
Femur Forces, Fy« DOFEMR[UP,LO]J00PUFOXP 180 |Sum of Forces
Moments, My DOFEMR[UP,MI,LO]J00PUMOYP 180 |Bending Moment
211 Legform (aPLlI)
Location Parameter ISO code CFC |Injury Calculation
Upper Mass Accelerations, Ax Ay A; | ??PELV0000PMAC[X,Y,Z]P
Femur Moments, My ??FEMR[UP,MI,LO]00PMMOXP Bending Moment
Knee Displacement, DmcL ?7?KNEEMCO00PMDSOP MCL Elongation
Displacement, Dpc ??KNEEPCOOPMDSOP PCL Elongation
Displacement, DacL ?7?KNEEACO00PMDSOP ACL Elongation
Tibia Moments, My 2?TIBI[UP,LO]JOOPMMOXP Bending Moment
2?TIBIMI[UP,LO]JPMMOXP
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212 Vehicle for Passive Safety tests
Location Parameter ISO code CFC Injury Calculation
B-Pillar Accelerations, Ax Ay [14,16]BPILLO0000ACIX,Y]P 60
Seatbelt Force, Fseatvelt ??SEBEO003B3FO0P 60 | Seat belt force modifier
Vehicle trunk | Angular rate sensor 18TUNNOOOOOOAV[X,Y,Z]P 60

2.13 Trolley
Location Parameter ISO code CFC | Injury Calculation
CoG Accelerations, Ax MOMBARCGO0000ACXP 60

180 | For velocity integration

2.14 Sled
Location Parameter ISO code CFC | Injury Calculation
Sled Accelerations, Ay SOSLEDOOOOOOACXP 60
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2.15 Vehicle for Active Safety tests
Location Parameter ISO code Unit | RefSys CFC |Assessment Calculation
Time (AEB) | Time-to- 10TTTC000000TI00 S - FCW Time-to-Collision
Collision
AEB activation | 10TAEB0O00000EV00 1 -
time
FCW 10TFCWO000000EV00 1 - FCW Time-to-Collision
activation time
Impact time 10TIMPFROOO0EV00 1 - Relative impact speed, Speed
reduction
Time where 10TECS000000EV00 1 -
VUT enters in
curve segment
Time (LSS) | LKA activation | 10TLKAO00000EV00 1 -
time
LDW 10TLDWO00000EV00 1 - Distance to Line Crossing for
activation time LDW
Line crossing | 10TLCRFR[LE,RIJ00EV00 1 -
time
Time Time where T_door_operation 1 - Contact sensor / door operation
(Dooring) VUT driver 10TDOPO00000EV00 channel / video [optional]
door opening
interface
Time when the | T_open 1 - Contact sensor / door operation
door opens 10TDOP010000EV00 channel / video [optional]
Vehicle Position Xvur, | 10VEHCO000000DS[X,Y]P m TST
Front Yvur
Speed Vvurx, | 10VEHCOO00000VE[X,Y]P m/s 1DY Relative impact speed, Speed
VvuTty reduction
Acceleration 10VEHCO000000ACXS m/s? | 1DY |*
Avur
Yaw velocity | 10VEHCO00000AVZP rad/s | 1DY |*
Yvur
Yaw angle 10VEHCO00000ANZP rad TST
Lateral path 10VEHCO0DIOODCYP m LOC
error Ywvur.error
Relative 10VEHCO0DIOODS[X,Y]P m 1DY Impact / no impact and BSM
distance VUT (Define target reference point
— Target for each scenario)
Vehicle front Position 1[1,3]WHELO00000DS[X,Y]P m | TST** DTLE for LKA
wheel XVUT,wheel,
(outer edge) YVUT,wheel DTLE for LDW
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Steering Steering wheel | 10STWL00O0000AV1P rad/s | LOC
wheel angle velocity
Steering wheel | 10STWL00OO000AN1P rad LOC
angle
Accelerator | Pedal position 10PEAC000000DS0P m LOC
pedal (robot output)
Brake pedal | Pedal position | 10PEBR000000DSOP m LOC
(robot output)
Pedal Force 10PEBRO0O0000FOO0P N LOC

*Driving dynamics filter, 10Hz, 12 pole butterworth, phase compensated
**Qrigin on the lane marking (before the bend)

2.16 Euro NCAP Vehicle Target
Location Parameter ISO code Unit | RefSys | CFC | Assessment Calculation
GVT Position Xevr, | 20VEHC000000DS[X,Y]P m TST
Yovr
Speed Vovryx, 20VEHCO000000VE[X,Y]P m/s 2DY Relative impact speed
VaevTy
Acceleration Ax | 20VEHCO000000ACXS m/s? | 2DY |*
Yaw velocity 20VEHCO000000AVZS rad/s | 2DY |*
Yovr
Yaw angle 20VEHCO000000ANZP rad TST
Lateral path 20VEHCO00DIOODCYP m LOC

error Yevr.error

*Driving dynamics filter, 10Hz, 12 pole butterworth, phase compensated

217 Euro NCAP Pedestrian Target
Location Parameter ISO code Unit RefSys | CFC | Assessment Calculation
EPT adult | Position Xerr, | 20PED[A,C]000000DS[X,Y]P m TST
& child Yept
Speed 20PED[A,C]000000VE[X,YIP | mls 2DY
VEeprTx, VEPTY
Acceleration Ax | 20PED[A,C]000000ACXS m/s? | 2DY |*
Yaw angle 20PED[A,C]000000ANZS rad/s TST
Yaw velocity 20PEDI[A,C]000000AVZP rad 2DY |*
Wepr
Lateral path 20PED[A,C]00DIOODCYP m LOC

error YEpT,error

*Driving dynamics filter, 10Hz, 12 pole butterworth, phase compensated

**Moving moving direction is always "X" according to ISO TF MME Active Safety
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2.18 Euro NCAP Bicyclist Target

Location Parameter ISO code Unit | RefSys | CFC | Assessment Calculation

EBT adult | Position Xesr, 20CYCLO000000DS[X,Y]P m TST
Yest
Speed 20CYCLO00000VE[X,Y]P m/s 2DY
VesTx,VEBTY
Acceleration Ay | 20CYCL0O00000ACXS m/s? | 2DY |*
Yaw angle 20CYCLOOO000ANZS rad/s | TST
Yaw velocity 20CYCLO00000AVZP rad 2DY | *
West
Lateral path error | 20CYCLOODIOODCYP m LOC

YEBT,error

*Driving dynamics filter, 10Hz, 12 pole butterworth, phase compensated

2.19 Euro NCAP Motorcycle Target
Location Parameter ISO code Unit RefSys | CFC | Assessment Calculation
EMT Position Xemr, | 20TWMBO000000DS[X,Y]P m TST
Yemt
Speed 20TWMBOO0O0000OVE[X,Y]P m/s 2DY
VEMT x , VEMTy
Acceleration Ax | 20TWMBO000000ACXS rad/s | 2DY |*
Yaw angle 20TWMBO00000ANZS rad TST
Yaw velocity 20TWMBO000000AVZP m/s? | 2DY** | *
Yemt
Lateral path error | 20TWMBOODIOODCYP m LOC

YEMT,error

*Driving dynamics filter, 10Hz, 12 pole butterworth, phase compensated
**Moving direction is always "X" according to ISO TF MME Active Safety
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3 INJURY CRITERIA CALCULATION

This chapter describes the calculation for each injury criterion used within Euro NCAP, including
the filters that are applied to each channel used in these calculations. The analysis software used
by the Euro NCAP labs will follow these calculations in detail.

Euro NCAP’s calculation spreadsheet expects only positive values for the injury criteria used.
Therefore, negative values such as chest compression, the criterion is calculated as the absolute
value of the minimum.

For all of the calculations and for all of the dummies used, only the loading phase of the crash is
considered. Usually, the loading phase for all dummies in the frontal tests will end at the point in
time where the filtered head acceleration Ay crosses zero g after the minimum acceleration peak
value. This does not apply to the farside occupant-to-occupant test, the loading phase to evaluate
occupant-to-occupant interaction will end when all parts of both dummies are moving outboard.

It is up to the testing authority to confirm and determine the actual end of the loading phase.

3.1 Head criteria

3.1.1 Head Resultant Acceleration
The Head Resultant Acceleration is calculated with the following formula:

Ag = \/sz + 4,7+ 4,7

with:

Ay Filtered Head Acceleration Ay ?7?HEADO000??ACXA

Ay Filtered Head Acceleration Ay ??HEADO000??ACYA

A, Filtered Head Acceleration A, ?7?HEADO000??ACZA
3.1.2 HICis

The HIC;5 value is calculated with the following formula:

t, 2.5

1
HIC15 = (tz - tl) m f ARdt
ty

with:
Ar Head Resultant Acceleration
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3.1.3 Diffuse Axonal Multi-Axis General Evaluation (DAMAGE)
The DAMAGE criterion is calculated in accordance with TB 035 and the following formula:

my 0 0 6x Cxx T Cxy t Cxz —Cxy —Cxz 8x
0 my, 0]{4,:+ —Cyy Cyy t Cyy + Cyz —Cyz 8y ¢+
0 0 m, 5’2 ~Cxz —Cyz Cxz T Cyz T Czz é"z
kxx + kxy + kxz _kxy _kxz 8x m, 0 0] iy
Ky Ky + Ky + Ky ~ky, s,t=0 m, o [{i,
—ky, —ky, kyy +ky, +kzz| 6, 0 0 my| (i,

DAMAGE = Bmax,{|5(¢t)|}
8(6) = [6:(®) 8y(t) 8,(D]T, B = scale factor

m = mass, ¢;; = damping, k;; = stiffness

5,8,8 = acceleration, velocity, displacement

i = applied angular acceleration

m, =1kg,m, =1kg,m, =1kg

kyx = 32142 N/m, k,,, = 23493 N/m, k,, = 16935 N/m,

kyy, =0N/m,ky, =0N/m, ky, = 1636.3 N/m, a1=5.9148 ms, =2.9903 1/m
[c] = a1 x [k]

3.14 Head Restraint Contact Time
The Head Restraint Contact Time is calculated with the following formula:

Thre = THRC,end - THRC,start

with:
Threstart  Time of first contact of head and HR after T=0 ??HEREO000000EV00
Thre,end Time where contact is lost ??HEREO00000EV00

Head Restraint Contact Time Thrcstarty 1S defined as the time (calculated from T=0) of
first contact between the rear of the ATD head and the head restraint, where the subsequent
continuous contact duration exceeds 40ms. For the purposes of assessment, Trrc(start) Shall
be rounded to the nearest millisecond. Gaps up to 1ms are ignored if proven to be the result of
poor electrical contact. THRC(end) is defined as the time at which the head first loses contact

with the head restraint, where the subsequent continuous loss of contact duration exceeds
40ms.

3.15 Head Rebound Velocity

The head rebound velocity (in the horizontal/X direction) shall be determined using
dummy head CoG target tracking from camera footage. Head rebound velocity shall be
calculated as follows:

VRebound = VHead CoG (abs) — VSled (abs)
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Where:

V ooung = INStantaneous rebound X-velocity of the head c-of-g, relative to the sled

V ead coc (@bs) — Instantaneous X-velocity of head centre of gravity, absolute.

V e (ebs) = Instantaneous X-velocity of sled, absolute.

3.1.6 T1 x-acceleration
The T1 x-acceleration value is calculated with the following formula:

T1 = Tlleft + Tlright

2
with:
TLiett Filtered left T1 acceleration ??THSPO1LEBRACXD
T Lright Filtered right T1 acceleration ??THSPO1RIBRACXD

The maximum, T1,,,,, should be generated from this average T1 channel, considering
only the portion of data from T-zero until T-HRCeng) as follows:

T1lpax = T_le[e;génd) [T1(t)]

3.2 Neck criteria

3.2.1 Neck extension bending moment @ OC
The Neck extension bending moment is calculated with the following formula:

Mocy=My_Fx'd

with:
My Filtered Bending Moment ??NECKUP00??MOYB
Fx Filtered Shear Force ??NECKUP00??FOXB
d 0.01778m for HIII-50M & HI11-05F and 0.0195m for WorldSID

3.2.2 Neck lateral flexion bending moment @ OC

The Neck lateral flexion bending moment is calculated with the following formula:

MOCx:Mx+Fy'd

with:
Mx Filtered Bending Moment ?7?NECKUPOOWSMOXB
Fy Filtered Shear Force ?7?NECKUPOOWSFOYB
d 0.0195m WorldSID

3.2.3 Neck extension bending moment

The Neck extension bending moment is calculated with the following formula:
M, = abs(min (My))

with:
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My Filtered Bending Moment for THOR ?7?NECKUP00??MOYB
My Filtered Bending Moment for WorldSID ?7?NECKLO007?MOYB

3.24 Neck lateral flexion bending moment @ Neck base

Mx(base of neck) — max( abS(MxM —Fy, X DZ) )

with:

Mxm = Filtered Bending Moment ?7?NECKLO00WSMOXB
Fym = Filtered Shear Force ?7?NECKLO00WSFOYB
Dz= 0.0145m for WorldSID (I1SO 15830)

My(base of neck) = |min(MYM + Foy * DZ)|

with:
Mym = Filtered Bending Moment ?7?NECKLO00WSMOYB
Fxm = Filtered Shear Force ?7?NECKLOO00WSFOXB
Dz = 0.0145m for WorldSID (ISO 15830)

3.25 Upper and lower neck shear force and tension

Positive shear shall indicate head-rearwards motion and positive tension should be associated with
pulling the head upwards, generating a tensile force in the neck. Firstly, the Fx and Fz channels
shall be filtered as defined in Section 2.5. Peak values shall be determined for each of the forces,
considering only the portion of data from T-zero until T-HRC(end), as follows:

FXpax = T_%%énd)[Fx(t)]
Fzyax = T—I-II\;[?%énd) [Fz(t)]

3.2.6 NIC
The NIC value is calculated with the following formula:

NIC = 0.2 Ayep + Vye

with:
Aret = T1 — Ay heqa

Urel = JArel

T1 Average T1 acceleration
Ax head Filtered Head Acceleration Ax ??HEADOO0OBRACXD
3.2.7 Nkm

The Nkm value is calculated with the following formula:
Nkm(t) = Nep(t) + Neqo () + Npp (£) + Nego ()

with:
Mocye (t) Fxp (t)
—475Nm —845N
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Mocye (t) an (t)

N, (t) =

ea(t) —475Nm 845N
Mocyf (t) Fxp (t)

N, (t) =

(®) = g 1Nm T “sasn
M t E.,(t

Nfa(t) _ ocyf( ) + xa( )

88.1Nm 845N

MOCy(t) = My(t) —D-FE.(t)

Fx(1) Filtered Upper Neck Shear Force Fy ?7?NECKUPOOBRFOXB
My(t) Filtered Upper Neck Moment My ?7?NECKUPOOBRMOYB
D 0.01778m

Fxp(t) negative portion of Fx(t)
Fa(t) positive portion of Fx(t)
Mye(t) negative portion of Mocy(t)
My(t) positive portion of Mocy(t)

When the 4 criteria are calculated, particular forces and moments must be set to 0. This is an AND
condition. That is if one of the summands is zero, the condition is also zero. Consider only the
portion of data from T-zero until T-Hrc(end).

3.3 Shoulder criteria

3.3.1 Lateral Shoulder Force
The Lateral Shoulder Force is calculated with the following formula:

FYshoutdger = abs (min (Fy (t)))

with:
Fy Filtered Shoulder Force Fy ??SHLDI[LE,RIJ0O0OWSFOYB
3.3.2 Lateral Shoulder Rib Displacement

The Lateral Shoulder Rib Displacement is calculated with the following formula:

Dyshoutder = maX(Dy () _Dy (O))

with:

D, (t) = R(t) - sin(P(t))

R(t) Filtered Shoulder sensor length ?7?SHRI[LE,RI]00WSDCOC
D(t) Filtered Shoulder sensor rotation ??SHRI[LE,RIJOOWSANZC

Dy(0) Lateral Shoulder Rib Displacement @ t=0

Further details regarding definitions for measurement coordinate system, sensor offsets and
polarities, and post-processing can be found in 1SO/TS21002.

3.4 Chest criteria

34.1 Chest Deflection
The Chest Deflection value is calculated with the following formula:
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3.4.2

34.3

3.4.4

Version 4.1

Dcpest = max (Dchest (t))

with:
Dehest(t)  Filtered Chest Deflection Denest ??CHST0003??DSXC

Chest Rib Displacement
The Chest Rib Displacement is calculated with the following formula:

D, = max (JDx(t)z +D,(0)? + Dz(t)2>

with:

D, (t) = & - sin(@y (1)) + R(©) - cos(®,(1)) - cos(P,(t)) — Dy (0)
Dy (t) = R(t) - sin(®,(£)) — Dy (0)

D,(t)=6" cos(d)y(t)) — R(t) - cos(@,(t)) -sin(cby(t)) - D,(0)

R(t) Filtered Chest Rib sensor length ??CHST[LE,RI]J[UP,LO]T3DCOC
Dy(t) Filtered Chest Rib sensor rotation ??CHST[LE,RIJ[UP,LO]T3ANYC
D,(1) Filtered Chest Rib sensor rotation ??CHST[LE,RIJ[UP,LO]JT3ANZC
Dixy.7(0)  Chest Rib Displacement in x,y,z direction @ t=0

3 +15.65mm for Upper Chest Rib and -15.65mm for Lower Chest Rib

Definitions regarding measurement coordinate system, sensor offsets and polarities, and post-
processing can be found in 1ISO/TS21002. Where a vehicle is equipped with pretensioners that
activate before TO, the displacement prior to activation shall be used for Dy .(0).

Chest Displacement

The Q10 Chest Displacement in the MPDB test is calculated for the upper and lower measurement
system with the following formula:

Dy, = max (\/Dx(t)2 + Dy(t)z)

with:

Dy (t) = R(t) - cos(P,(t)) — Dx(0)

Dy, (t) = R(t) - sin(P,(t)) — Dy,(0)

R(t) Filtered sensor length ??CHST[LO,UP]00QBDCOC
D,(1) Filtered sensor rotation ??CHST[LO,UP]JO0QBANZC
Dixy(0)  Chest Displacement @ t=0

Definitions regarding measurement coordinate system, sensor offsets and polarities, and post-
processing can be found in 1ISO/TS21002. Where a vehicle is equipped with pretensioners that
activate before TO, the displacement prior to activation shall be used for Diy,;(0).

Seatbelt force modifier
The Seatbelt force modifier is calculated with the following formula:
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3.4.5

3.4.6

35
351

Version 4.1

Fseatberr = max (Fseatbelt(t))
with:

Fseatbelt Filtered Seatbelt Force 22SEBE0003B3FO0D

Lateral Thoracic Rib Displacement
The Lateral Thoracic Rib Displacement is calculated with the following formula:

Dythorax = maX(Dy ) -D, (0))

with:

D, (t) = R(t) - sin(®(1))

R(t) Filtered Thoracic sensor length ??TRRI[LE,RI]01??DCOC
D (1) Filtered Thoracic sensor rotation ??TRRI[LE,RI]J01??ANZC

Dy(0) Lateral Thoracic Rib Displacement @ t=0

Definitions regarding measurement coordinate system, sensor offsets and polarities, and post-
processing can be found in ISO/TS21002.

Viscous Criterion
The VC is calculated with the following formula:

VC =sf-V(t) X C(t)

With:
sf 1.3 for HINI-50M, 1.3 for HII1-05F and 1.0 for WorldSID
_ 8(Dchest(t + 1) B Dchest(t — 1)) — (Dchest(t + 2) — Dchest(t B 2))
V() =
12At

D t
C(t) — chest( )

Dconstant

for WorldSID use calculated Lateral Thoracic Rib Displacement Dyinorax

At Time step

Dconstant 0.229 for HIII-50M, 0.187 for HIII1-05F and 0.170 for WorldSID

Abdomen criteria

T12 Resultant Acceleration
The T12 Resultant Acceleration is calculated with the following formula:

Ag = \/sz +A4,° +A,°

with:
Ax Filtered T12 Acceleration Ax ??THSP1200WSACXC
Ay Filtered T12 Acceleration Ay ?7?THSP1200WSACYC
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3.5.2

3.5.3

3.54

Version 4.1

A; Filtered T12 Acceleration A, ??THSP1200WSACZC

Abdominal Rib Displacement (THOR)
The Abdominal Rib Displacement is calculated with the following formula:

Dyip = max(Dy(t))

with:
D,(t) = R(t) - cos(@,(t)) - cos(dJy(t)) —D,(0)

R(t) Filtered Abdominal Rib sensor length ??ABDO[LE,RI]00T3DCOC
Dy(1) Filtered Abdominal Rib sensor rotation ??ABDO[LE,RIJO0T3ANYC
D,(t) Filtered Abdominal Rib sensor rotation ??ABDO[LE,RIJO0T3ANZC

Dixy.2(0)  Abdominal Rib Displacement in X,y,z direction @ t=0

Definitions regarding measurement coordinate system, sensor offsets and polarities, and post-
processing can be found in 1ISO/TS21002. Where a vehicle is equipped with pretensioners that
activate before TO, the displacement prior to activation shall be used for Dy .(0).

Lateral Abdominal Rib Displacement
The Lateral Abdominal Rib Displacement is calculated with the following formula:

Dyabaomen = maX(Dy ®) _Dy (0))
with:

D, (t) = R(t) - sin(P(1))

R(t) Filtered Abdominal sensor length ??ABRI[LE,RI]J01WSDCOC
D(t) Filtered Abdominal sensor rotation ??ABRI[LE,RIJOIWSANZC
Dy(0) Lateral Abdominal Rib Displacement @ t=0

Definitions regarding measurement coordinate system, sensor offsets and polarities, and post-
processing can be found in ISO/TS21002.

Viscous Criterion
The VC is calculated with the following formula:

VC = sf-V(t) x C(t)

With:
sf 1.0 for WorldSID
_ 8(Dy,abdomen(t + At) - Dy,abdomen(t —At)) — (Dy,abdomen (t + 2At) - Dy,abdomen (t — 2At))
o= 12A¢
C(t) — Dy,abdomen (t)
Dconstant

DYandomen(t) Calculated Lateral Abdominal Rib Displacement
At Time step
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Dconstant 0.170 for WorldSID

3.6 Lower extremities criteria

3.6.1 Iliac Force Drop
The lliac Force Drop value is calculated with the following formula:

IFD = max (IFD(t))

With:

IFD(t) = Filiac(t + 0-0015) - Filiac(t)

Filiac (t) Filtered Iliac Force Fijiac ??ILAC[LE,RI]00??FOXB
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3.6.2 Acetabulum Force

The Resultant Acetabulum Force value is calculated with the following formula for time intervals
where Facetabuumx 1S in compressive load:

— 2 2 2
Facetabulum = max <\/Facetabulum,x + Facetabulum,Y + Facetabulum,Z )

With:

Facetabulumlx Fl|tel’ed Femur FOI‘CG Facetabulum’X 7’7ACTB[LE,RI]OOT3FOXB

Facetabulum,Y Fl|tel’ed Femur FOI‘CG Facetabulum’Y 7’7ACTB[LE,RI]OOT3FOYB

Facetabulum,z Flltered Femur FOFCE Facetabulum,z 7')ACTB[LE,RI]OOT3FOZB
3.6.3 Knee Displacement

The Knee Displacement value is calculated with the following formula:

Dinee = |min (Dypee (1))

With:
Dines(t) Filtered Knee Displacement Dinee ??KNSL[LE,RI]00??DSXC
3.64 Femur Force

The Femur Force value is calculated with the following formula:

Ffemur = abs (min (Ffemur (t)))

With:
Fremu(t)  Filtered Femur Force Fremur ??FEMR[LE,RI]00??FOZB
3.6.5 Tibia Index
The Tibia Index is calculated with the following formula:
Mg (t E,(t
Tl(t) — R( ) z( )
(Mp)c! ()¢
with:
Ma(®) = (ML + M,y (07
My Filtered Bending Moment My 7?TIBI[LE,RI][UP,LO]??MOXB
F, Filtered Force F, 2?TIBI[LE,RI][UP,LO]??FOZB

(Mg)c 225Nm for HII-50M & THOR and 115Nm for HIII-05F
(F2)c 35.9kN for HIII-50M & THOR and 22.9N for HIII-05F
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3.7

Criteria summary

3.1 Head Criteria THOR | HIII 50" | HIlI 5% | WorldSID | BioRID Q10 Q6
50th
3.1.1 Resultant acceleration X X X X X X X
3.1.2 HIC15 X X X X X X X
3.1.3 DAMAGE X X
3.1.4 T HRC X
3.1.6 T1 acceleration X
3.2 Neck Criteria THOR | HINI 50" | HIlI 5% | WorldSID | BioRID Q10 Q6
50th
321 Upper neck Mocy X X X
3.2.2 Upper neck Mocx X
3.2.3 Upper neck My X X
3.2.4 Lower neck Mx X
3.24 Lower neck My X
3.2.6 NIC X
3.2.7 Nkm X
3.3 Shoulder Criteria THOR | HIlI 50 | HIII 5" | WorldSID BioRID Q10 Q6
50th
3.3.1 Fy shoulder X
3.3.2 Dy shoulder rib X
3.4 Chest Criteria THOR | HIII50M | HINI 5™ | WorldSID | BioRID Q10 Q6
50th
3.4.1 Chest deflection HIII X
3.4.2 Chest rib THOR X
3.4.3 Chest displacement X
3.4.4 Seatbelt force X X X
345 Dy thorax rib X
3.4.6 V*C X
35 Abdomen Criteria THOR | HII501" | HIlI 5™ | WorldSID | BioRID Q10 Q6
50th
35.1 T12 Resultant accel X
3.5.2 Dx abdomen rib X
3.5.3 Dy abdomen rib X
354 V*C X
3.6 Lower extremities THOR | HINNI 501" | HINI 5™ | WorldSID | BioRID Q10 Q6
50th
3.6.1 Iliac force drop X X
3.6.2 Acetabulum force X
3.6.3 Knee displacement X X X
3.6.4 Femur force X X X
3.6.5 Tibia index X X X
3.8 VTC Required Channels
Head CoG Angular velocities X 1?HEADOOOOWSAVX0
y 1?HEADOOOOWSAVYO
z 1?HEADOOOOWSAVZO
Accelerations X 1?HEADOOOOWSACXO
y 1?HEADOOOOWSACYO
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1?HEADOOOOWSACZO

November 2023

z

Upper neck Forces X 1?NECKUPOOWSFOXO0

y 1?NECKUPOOWSFOYO

z 1?NECKUPOOWSFOZO0

Moments X 1?NECKUPOOWSMOXO0

y 1?NECKUPOOWSMOYO

z 1?NECKUPOOWSMOZO0

Lower neck Forces X 1?NECKLOOOWSFOXO0

y 1?NECKLOOOWSFOYO

z 1?NECKLOOOWSFOZO0

Moments X 1?NECKUPOOWSMOXO0

y 1?NECKUPOOWSMOYO

z 1?NECKUPOOWSMOYO

Spine — T4 Accelerations X 1?THSPO400WSACXO0

y 1?THSP0400WSACYO

z 1?THSPO400WSACZO

Spine — T12 Accelerations X 1?THSP1200WSACXO0

y 1?THSP1200WSACY0

z 1?THSP1200WSACZO

Lumbar spine Forces X 1?LUSPO000OWSFOXO0

y 1?LUSPO000WSFOYO

z 1?LUSPOOOOWSFOZO

Moments X 1?LUSPO000WSMOXO0

y 1?LUSPO000WSMOYO

z 1?LUSPO000OWSMOZO

Shoulder joint Forces X 1?SHLD??00WSFOXO0

y 1?SHLD??00WSFOYO0

z 1?SHLD??00WSFOZ0

Shoulder —rib Displacement 1D 1?SHRI??00WSDCOO0

Angular displacement 1?SHRI??00WSANOO

Thorax - Upper rib Displacement 1D 1?TRRI??01WSDCOO

Angular displacement 1?TRRI??01WSANOO

Thorax - Mid rib Displacement 1D 1?TRRI??02WSDCO0

Angular displacement 1?TRRI??02WSANOO

Thorax - Lower rib Displacement 1D 1?TRRI??03WSDCOO

Angular displacement 1?TRRI??03WSANOO

Abdomen — Upper rib Displacement 1D 1?ABRI??01WSDCOO0

Angular displacement 1?ABRI??01WSANOO

Abdomen — Lower rib Displacement 1D 1?ABRI??02WSDCO0

Angular displacement 1?ABRI??02WSANOQO

Pelvis accelerometer Accelerations X 1?PELV000000ACX0

y 1?PELV000000ACY0

z 1?PELV000000ACZ0

Pubic Symphysis Force y 1?PUBCO000WSFOYO

B-Pillar (non-struck side) Accelerations X 1?BPILLO0000ACXO

y 1?BPILLO0000ACX0

z 1?BPILLOO0O0OACXO

Lap Belt (B6) Force 1D 1?SEBE0O003B6F000

Shoulder Belt (B3) Force 1D 1?SEBE0003B3F000

CALCULATED CHANNELS

Shoulder —rib Displacement corrected 1?SHRI??00WSDS00

Thorax - Upper rib Displacement corrected 1?TRRI??01WSDS00

Thorax - Mid rib Displacement corrected 1?TRRI??02WSDS00
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Thorax - Lower rib

Displacement corrected

1?TRRI??03WSDS00

Abdomen — Upper rib Displacement corrected 1?ABRI??01WSDS00
Abdomen — Lower rib Displacement corrected 1?ABRI??02WSDS00
B-Pillar (non-struck side) Calculated global velocities X 1?BPILLO0000OVEXO
y 1?BPILLO0000OVEYO
z 1?BPILLO0000VEZO

Version 4.1 58

November 2023




4.1

411

41.2

4.1.3

414

415

4.2

VEHICLE & SLED CRITERIA CALCULATION

This chapter describes the calculation for each vehicle criteria used within Euro NCAP, including
the filters that are applied (where applicable) to each channel used in these calculations. The
analysis software used by the Euro NCAP labs will follow these calculations in detail.

Occupant Load Criterion (OLC)
The calculation for the test vehicle and trolley OLC in the MPDB test is as follows.

The filtered acceleration pulse shall be integrated with the following equation to derive the velocity
course of the barrier:

Vt = fo(t) dt + VO

Where V, is the initial velocity at t = Os.

OLCs;_ynit» t1 and t, can be calculated with solving the following equation system:

( t=t1 t=t1
| j V, dt — f V(t) dt = 0.065
t t

=0 =0

{ t=t, t=t,

f (Vo = OLCsj—ymie X (t — t;)) dt —f V(t) dt = 0.235
L t=t1 t=t1

Vo = OLCsi—ynie X (t2 — t1) = V(t2)

Where:

t, is end of the free-flight-phase of a virtual dummy in vehicle or on the barrier along a
displacement of 0.065m, and

t, is end of the restraining-phase of a virtual dummy in vehicle or on the barrier along a
displacement of 0.235m after the free-flight-phase (i.e. in total 0.300m displacement for the
virtual dummy).

OLC shall be converted from Sl units into g (standard gravity) with the conversion factor of 1g =
9.81m/s?

Whiplash Seatback Dynamic Deflection

The Seatback Dynamic Opening is defined as the maximum change in angle achieved at any
time during the test between the T zero position and T-Hrc(end). Measure the seatback dynamic
opening from the targets defined in the Euro NCAP Film and Photo protocol as follows:

Version 4.1

Define a line between the upper and lower seatback targets, ST2 and ST3.

Define a second line between the forward and rearward sled base targets, B1 and B2.
Calculate the angle between these two lines at the T-zero position. The instantaneous
seatback deflection is defined as the instantaneous difference in angle between the T-zero
position and the deflected position. Track the change in instantaneous angle between these
two lines, throughout the dynamic test.
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4.3 Compatibility

43.1 Compatibility modifier

Cmodifier = OLCmodifier + SDmodifier + BOmodifier

with:
0 OLC < 259
OLCmodifier = {OLC% *2 25g < OLC < 40g
2 OLC > 40g
SD% x 2 OLC < 259
SDmoaifier = {SD% x ([2 4+ OLC% * 6] — [OLC% * 2]) 25g < OLC < 40g
SD% * 6 OLC > 40g
OLCY% — OLC — 25
°~ 40— 25
SDo — SD —50
®~150-50
where:

Cmodifier ~ Compatibility modifier in points (capped to a maximum of 8 points)
OLCpoaifier Occupant Load Criterion modifier based on the OLC of the MPDB trolley in g
SDpmoaifier Standard Deviation modifier based on the deformation of the PDB element
BOmoaifier Bottoming-Out modifier based on the deformation of the PDB element

Please note, for the purposes of the compatibility modifier, data is required at a sampling rate of
20kHz. The calculation of velocity change (dV), a CFC of 180 shall be used.
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5 Active Safety ASSESSMENT CRITERIA CALCULATION

This chapter describes the calculation for assessment criteria used within Euro NCAP active safety
tests, including the filters that are applied to each channel used in these calculations. The analysis
software used by the Euro NCAP labs will follow these calculations in detail.

5.1 Autonomous Emergency Braking

51.1 Relative impact speed
The (relative) impact speed is calculated with the following formula:

1jrel,impactt = UVUT(timpact) - VGVT(timpact)

with:

VvuTx Speed of VUT 10VEHCO000000VEXP

VevTx Speed of GVT 20VEHCO00000VEXP

timpact Time of impact 10TIMPFROO00OEV00
5.1.2 Speed reduction

The speed reduction is calculated with the following formula:

Vyeauction = Vyur(to) — vVUT(timpact)

with:

VvuTx Speed of VUT 10VEHCO000000VEXP

to Time of start of test

timpact Time of impact 10TIMPFROO00OEV00
5.1.3 FCW Time-to-Collision

The Time-to-Collision of FCW is calculated with the following formula:
TTCpew = TTC(trew)

with:
TTC Time-to-Collision 10TTTC000000TI00
trew Time of FCW initiation 10TFCWO0O00000EV00
5.2 Lane Support Systems
5.2.1 Distance to Line Crossing for LKA

The Distance-to-Line Crossing for LKA is calculated with the following formula:

DTLCy k4 = max(yVUT,wheel) — Yiine

with:
Yvutwheel  Lateral position of the outer edge of wheel 1[1,3]WHELO00000DSYP
Yiine Lateral position coordinate of inner edge of line
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5.2.2 Distance to Line Crossing for LDW
The Distance-to-Line Crossing for LDW is calculated with the following formula:

DTLC pw = Yvurwheet(tLow) — Yiine

with:
Yvutwheet  Lateral position of the outer edge of wheel 1[1,3]WHELO000000DSYP
tLow Time of LDW initiation 10TLDWO00000EV00
Yiine Lateral position coordinate of inner edge of line

5.2.3 TLKA

Tika means the time where the LKA system of the vehicle intervenes. Activation time is
determined by the following sequence, based on Yaw Rate during the LSS manoeuvre:

1. Steering robot release is triggered by X position of VUT (green vertical line)
2. ldentify when Yaw Rate > 0,4%s

3. From point 2., start searching backwards until Yaw Rate < 0,1%s = T.ka (red vertical
line)

N

Robot Release

N

'\ Yaw Rate >0.4Ys

Yaw velocity [°/s]
o

-1 Yaw Rate < 0.1 Ys
ot
0 2 4 6 8
Time [s]
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ANNEX I: Active Safety Test Report
Cover Example [ISO 17025:2005]

Test lab logo

AFER
SR

ko

8@
EURO NCAP

[AEBP/AEBB/AEBM/AEBC/LSS]
TEST REPORT

[22-BMW-9999-AEBP]

According to protocol: Version 2.0, November 2017

[Vehicle brand and model]

Tests conducted at
[Test laboratory name]

Test Executed by Report reviewed by
[Name and signature] [Name and signature]

BMW iX Euro NCAP — AEBP Test Report Page 10of 5

Requirements

e Title: Test Report

e Logo: Euro NCAP

e Test method reference (Euro NCAP Protocol Nr.)
e Name and address of lab
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e Name of customer

e Date of Report

e Version of Report (updates need to be obvious)

e Date or period of tests

e Reference of the test object (VIN + Software Version)

e Reference to measurement and test equipment (Serial Nr. Calibration Date)
e Reference to environmental conditions

e A statement or overview on the results

e Where appropriate or needed, opinions or interpretations
e Each page should be identified individually (page x of y)
e Validated in 4-eyes principle
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