Harmonization of qualification data

Instructions to generate standardized ISO-MME data sets

Update — version 1.4
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> Version 1.4 (Jul 2025)
> THOR-50M (TH, T3)

* All subtypes of the test, section 2.1.5: changed reference for channel sorting order from 'ISO/TS 13499 - RED B : 2021
E' to the wording 'latest version of ISO/TS 13499 - RED B'

* All subtypes of the test, section 2.1.7: corrected sign of search level to minus and changed wording from 'signal
exceeds' to 'signal falls below' the level

»  WorldSID-50M

* All subtypes of the test, section 2.1.5: changed reference for channel sorting order from 'ISO/TS 13499 - RED B : 2021
E' to the wording 'latest version of ISO/TS 13499 - RED B'

* All subtypes of the test except HEDF, HEDL, HEDR, section 2.1.7: corrected sign of search level to minus and changed
wording from 'signal exceeds' to 'signal falls below' the level
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> Version 1.3.1 (Mar 2024)
> THOR-50M (TH, T3)
* 1SO code of pendulum updated
— Only neck tests and only instructions affected
— Examples ok but version number set to 1.3.1
»  WorldSID-50M
* ISO code of pendulum updated
— Only neck tests and only instructions affected
— Examples ok but version number set to 1.3.1

> Version 1.3 (Jan 2024)

» THOR-50M

* Update to be compliant with “THOR-50M Quialification Procedures and Requirements, April 2023”, NHTSA
>  WorldSID-50M

* Update to be compliant with ISO 15830:2022
» General

* Examples

— Raw and processed data to verify the process of t, definition and bias removal
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General problem

>

>
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)

Analysis (comparison of time-history curves) of qualification data coming from different sources is complicated
e ISO TS 13499 (ISO-MME) describes the general format of the data only
* Data sets may vary in detail (e.g., ISO codes, t,, bias removal)
Time-consuming data processing necessary
* Harmonizing of the relevant parameters (even if it is not required to calculate performance criteria)
— Headers
— Descriptors
— 1SO codes
— Sign convention
— Definition of t,
— Biasing removal
— etc.

Vision

)

Harmonizing/standardizing of all important parameters to enable plug & play data analysis without time consuming data
processing
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Pilot applications ot s [
> THOR 50t Percentile Male (THOR-50M)
» Reference

e THOR 50t Percentile Male (THOR-50M), Qualification Procedures and Requirements, April 2023, National Highway
Traffic Safety Administration, U. S. Department of Transportation

* EuroNCAP TB 026
THOR Specification and Certification, Version 1.3, TB 026, 13t February 2023, B. Been & J. Ellway

» Improvement compared to other protocols because of some essential pre-definitions
* Definition ISO codes of the measured signals
* Bias removal procedures
* Usage of a sign convention and its implementation in the post-processing routines

> WorldSID 50t Percentile Male Side Impact Dummy
» References

* [SO 15830-2:2022(E), Road vehicles — Design and performance specifications for the WorldSID 50t percentile male
side impact dummy — Part 2: Mechanical subsystems

* THOR 50t Percentile Male (THOR-50M) Qualification Procedures Manual, September 2018, National Highway Traffic
Safety Administration, U. S. Department of Transportation

» Link to similar THOR procedures to get a dummy-wide harmonization
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» Definition of instructions to generate standardized ISO-MME data sets
» Boundary conditions
* Based on and not in conflict with existing instructions (e.g., users manuals)
* If new items needed, then use of existing procedures (if possible)
» Deliverables
* Instructions for every qualification test (pdf document) — harmonized for all qualification procedures

* Sample data sets
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» Information is available on PDB’s website

»  https://pdb-org.com/en/information/36-qualification-procedures-en.html =

>  Terms of use
»  Download without registration

Objectives

* Blocking of some countries because of restrictions of the German
government

Qualification procedures

» Usage free of charge and without any registration
» License agreement
* Isincluded in the downloaded packages

WorldSID
provided w

* Is accepted automatically by using the instructions
* Agreement limits the liability of PDB

ed to limit PDB's
epted when usin

* Requests to use the instructions not against general laws (e.g., human
rights etc.)

» The user is responsible to check PDB’s website for updates

» Packages
» General information
»  WorldSID 50% instructions incl. examples (ISO-MME data)
» THOR-50M instructions incl. examples (ISO-MME data)
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> Document of 4 pages

> Same structure for all qualification tests

>

Instructions for

» Data organization (ISO MME version, storage of additional information etc.)

» Data preparation (channel codes, channel sorting, physical units, sign convention, t,, bias removal etc.)

» 1SO MME test descriptor file (general information, test objects etc.)

Neck Qualification - Neck Torsion Left V1.0

Static i sensors should be given in the unit “deg’” (degrees).

217 Offset Correction and TO (Time Zero) Dafinition

3 1SO MME Test Descriptor File (*.mme)

The S1units mast ba wrtten a6 thown inthe fllowing tabe ( The folowing sequance ofsteps has ta b apped: -
1 Generat Information
Physical Dmension 150 Code unit o proshi
This document describes the recuirements forthe data set preparation for the Neck Qualification o . e The folowing mformation must be inchuded:
ek Torson Lef scording ta T8 026 Version 1.2 Kowember 2020, Euro NCA ceteration ac wis"s) prsbishidnty i e
Argle Ay o aver the period between {0.05 5 t0 (001 5 prior 0 TO. Tine of thas ochtu Ao bl
1 Data Organization . b Subtype ofthe test NETL
Argular Acceeration M wdilsts) SexTOtothe fist data sample, X
The data set has 10 b delivered in IS0 MVE 16 ot gven by 1SO/TS 13499 [respectvely 15O ool delpieraiont sndteaitemmiotr Repulation Euro NCAP TRO26 2000-11
MAMEL Tt st ot e * i Bl ety ramed “OUMNIEL”, i oz Argular Velocity av s s
<l v in G Laboratorytes ref.cumber | A nique test ref. mumber must be pranided heve
~ A . Distance o m
Seetos EPORT 1 the e “CHNEL 2ok e vl e th o bt (003l (001 tr 0T Cutorer s e suber | RO e, s e o et
Displacemen: 0s ™ o . angle, vt . compl ta the est nome;
2 Data Preparation or MTRAC chanrels. e cie of 3 et st IR
Energy o ! Date of the test formot PYYCAAIADD.
21 Channels o ™ 1 Time information i not necessory
[subtvpe ot thetess [ raterciass [ search eve s | Data fomat edivon number | 16
211 Required Measurement Channels force o [
[crcio00 I st P | PR The ceference temperature io Kehnn must be provided.
9 : inthe data s Humdity H B tere.
P T — premroy s m = Retatve airhumidiy The reape aie ity st be provided here
eck Upper Angulir Vlocky 7 DONECKLPOOTIAVZP ass ™ ™ 32 e bjecis
Neck Upper Momen: 2 DONECKUPOOT3NOZP Moment mo N . Oummy, L
+ or the dumany, the ollowing information must bé inchded
Impacior Accaleration X TaINPADIOEOAACHP Coum—y e «
Name of et object 1 Ouenm,
Impocior Arge 2 TOIMPADIOERONZP veloaty e m - .
Oriverpostonabject1 | 0
Voage vo v
212 Optionsl Channels Impoct side test ovject 1| LE
o All hesd s reck charmels shallbe included inthe data set. # avadable 215 Channel Sorting Type of estabiect 1 [
o Calukatad channels can be inciuded inthe dara sec The pure dumry 10 st be provied here or
The channel have to b sarted nthe folowing arder:
g Ref. rumber of test obiect 1| NOVACUEfor o companens test without durmrny
213 Further Channel Requirements o Oummychannels reerence.
o N fiterng s plied o the charaes i R Toe o o e oo e o NOVALLE
* Atime range of at least 200 ms before contact (expacted TO) and 300 ms after corsact # Cibaydismnsla [ olousn
(expecied TO| has to be xludd in each chanmel. e b 12021 Ehas o Forthe pendulim/iest rg the
1obe respected, = . =
394 ko vk Name o test object PendulunTest B
Al dynamic messurements have ta be gven in 1 unis. 216 Sign Convention Velodiy tastbject2 TSRSt W oy P ATt
with respect to ottt
SAE 11733 November 2018, be spectied Masstest object 2 THE panRimNesc i BT et e i
1 THOR SO Catlcion roced e Ml Septamos 018, e codeuid s the M kit IndCrmabiont e f7.rha). = » S
ormendition of e S0 MMAE witing roup ' fllwed by aing e o The angular veloicy of a5t ol towands: Ntves pustori oject 2
ENAMCCOGACHS 5 TOMPAGOCONAT],
2018, v sngeis Impac sidetestobject2 | PR
I the 50 MME working vt i cation SUBF i cde Type o test abject2 T
- 3

000CONNZP)
VL0, 20211206, ©P08

20211206, ©708

* Asamping rae of at lesst 10 e 5 assumed.

VL0, 20211206, ©P08

VL0, 20211206, 08
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General requirements

» Filtering
* Pre-filtered signals only

» Recording time
* At least 200 ms before the expected t, to make use of the algorithms of finding t,, required for bias removal
* At least 300 ms after the expected t, to a allow the t, finding algorithms a time shift

Definitions
» Acronym for every sub type of test
* E.g., Head impact — HEIP, Neck torsion left — NETL
» Naming of the channels
* According to an expert group of DIN NA 052-00-36-03 AK

Data processing
» Definition of t,
> Bias removal



Instructions /00/6
PARTNERSHIP FOR ﬂﬂ’

Supporting information and general workflow e ugy

>

>

>

Naming convention of the qualification tests

)

)

THOR-50M: THOR_Abbreviations.pdf
WorldSID-50M: WorldSID_Abbreviations.pdf

Summary of information required to define t, and to remove bias

)

)

THOR-50M: THOR_Subtypes.pdf
WorldSID-50M: WorldSID_Subtype.pdf

General workflow
(see test-specific instructions for all details or THOR_Subtypes.pdf/WorldSID _Subtypes.pdf for a brief overview)

1.

N o vk whN

Identify the reference channel

Filter the reference channel

Identify the time of the first contact (ty yrefiminary)

Apply a bias removal of the reference channel

Time zero t, is defined as the time when the first data sample of the reference channel exceeds the search level
Apply a test specific final time shift to all measured channels

Apply a test specific bias removal of all signals except the reference channel
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»  Examples for every qualification test provided

> Raw data
» Correct naming of the channels (ISO code)
» Correct signs of the channels
> t, not corrected
> No bias removal

» Processed data (=final data according to described instructions)
> Raw data but fully processed (definition of t, and bias removal)

» The data shall help to verify the user’s routines to process qualification data
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