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2. Workflows

Workflows 22.1 (released with Oasys Suite
22.1)

Many pre- and post-processors offer a range of tools that can be used to configure and
interrogate Ansys LS-DYNA models. However:
1. The basic tools are not always customised for Ansys LS-DYNA, or for specific
loadcases
2. You may need to perform many manual steps to process your results, which can
be time-consuming and prone to error
3. Scripting APIs can be used to create tools to automate tasks, but this requires
time, resource and knowledge, which is not always available
To address these issues, we introduced Workflows. Workflows is a powerful framework
that provides you with customised tools that work seamlessly from pre-processing
through to post-processing, providing results quickly and reliably.

Workflow Tools

Learn how to use the latest Workflow tools here.

Learn about Workflow User Data.

In addition to the tools provided, you can create your own bespoke tools. Please contact
us if you have an idea for a tool and would like some help creating it.

Releases

The Workflows tools are constantly being improved and enhanced. If you have any
requests for new features or experience issues using Workflows, please contact us and
we will aim to address your requests in future releases. This documentation is for 22.1
(released with Oasys Suite 22.1). Arecord of all releases is listed below.

Workflows Releases

Minimu
Dat | Releas s Documentatio m Downloa | Changelo
Description :
e e n required d g
version
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Workflows Releases

Many significant
updates. Highlights
include:

e Support for
new
Automotive
Assessments
and SimVT
for protocols
including
Euro NCAP
2026 Front,
C-NCAP 2024
Front and
Side

e Addeda
"Use dv/dt"
option to
derive
accelerations
from velocity Version

921 curves Workflow Tools 291 22.1
(instead of 22.1 Changelo
raw g
acceleration
output) for
usein
Automotive
assessments,
SimVT and
LS-DYNA to
ISO-MME

e New SimVT
diagnostic
tools to help
you quickly
pinpoint the
causes of
poor
correlation

e Head offset
curves from
C-NCAP test
video data
can now be
imported
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Workflows Releases

from CSV in
SimvT

e The LS-DYNA
to ISO-MME
tool can now
get mass
information
from the
d3hsp/OTF
file without
the need of
the d3thdt
file

e VTCVideos is
now
combined
into a single
Workflow
tool for all
protocols

Many significant
updates. Highlights
include:

e Chinese
language
supportin C-
NCAP
REPORTER

templates Version

e Easily Oasys PO

22.0 configure the \ZNzorkﬂow Tools | 55 suite 22.0 | 222

units, 220 download Changelo

polarity and &
scale of
imported
ISO-MME or
CSV data

e Better
handling of
time offsets
between
simulation
and test data

18
June
202
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Workflows Releases

e Support for
new
Automotive
Assessments
protocols,
including UN
ECE and
Global NCAP

e Anupgraded
Pulse Index
Workflow
with better
usability

e Enhancemen
tsto VTC
Videos
including
target video
file size

e VTC Quality
Criteria
Workflows
with support
for draft
Euro NCAP
Frontal and
HBM
protocols

e Added
support for
C-NCAP Far
Side
Occupant
Protection
Protocol

21 (2024 Version

Nov Edition) Workflow Tools O_a.SLS 21.1

21.1 . 21.1 Suite 21.1

202 e Migrated the | 21.1 Changelo

download

4 [IHS and US g

NCAP

automotive

library
templates
from

REPORTER to

the

9/468 LAST UPDATED 15 DECEMBER 2025


https://help.oasys-software.com/articles/workflows-21-1/workflow-tools
https://help.oasys-software.com/articles/workflows-21-1/workflow-tools
https://help.oasys-software.com/articles/workflows-21-1/workflow-tools
https://help.oasys-software.com/articles/workflows-21-1/workflow-tools
https://help.oasys-software.com/articles/workflows-21-1/workflow-tools
https://www.oasys-software.com/dyna/downloads/oasys-suite/
https://www.oasys-software.com/dyna/downloads/oasys-suite/
https://www.oasys-software.com/dyna/downloads/oasys-suite/
https://www.oasys-software.com/dyna/downloads/oasys-suite/
https://www.oasys-software.com/dyna/downloads/oasys-suite/
https://www.oasys-software.com/dyna/downloads/oasys-suite/
https://www.oasys-software.com/dyna/downloads/oasys-suite/

Workflows Releases

Workflows
framework

e Several bug
fixes

21.0 Workflows

27 Update 1 - Oasys Version
Aug | 21.0 Comprehensive Workflow Tools 210 21.0 W1 21.0 W1
202 | W1 support for Euro 21.0 W1 ' Workflow | Changelo
4 NCAP Virtual Far sBundle | g

Side Protocol v1.0

15 First version Workflow Tools Oasys
May o . 21.0 No longer | 21.0
21.0 containing Virtual 21.0 .
202 Testing tools available Release
4 & Notes
08 Oasys
Nov ) Workflow Tools No longer | 20.1
202 201 Bug fix release 20.1 201 available Release
3 Notes
17 Oasys
Workflow Tools No longer

Apr 20.0 First release of 20.0 20.0 availabgle 20.0
202 ‘ Workflows ’ Release
3 Notes
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3. Workflow User Data

Saving user data

Workflows enable you to tag your models in PRIMER with user data which can be
utilised in D3PLOT, T/HIS, and REPORTER to provide relevant post-processing analysis
tools.

The user data can either be saved in a JSON file or as post *END data in the model keyword
file.

In PRIMER, each Workflow Tool will have buttons in the main window for saving either to a
file or to a model, e.g. for the Automotive Assessments workflow:

B=0CXx
(® LHD Flip occupants <Steering Column=

Regulation O RHD

EuroNCAP
= HII-SF HII-5F
{fl'l'lpql'? {Empr’.;
L |

=

Model Units
None k

Hil-5F not required
Time of first sample i

[ s SEETEE

not required
<empty=

Save To Fie

User data saved to JSON files

If the data is saved to a JSON file, the file either needs to be saved in the same directory as

the model or in a parent directory for it to be found when loading model results in D3PLOT,
T/HIS and REPORTER.

The name of the file can be anything you want, although it must have the .json extension.

Saving JSON files in parent directories means that you only have to setup the user data once
and it can be used by multiple models.

For example, in the folder structure below, the parent_user_data.json file in dir_1 will be

used for the results in dir_3 and dir_4 and the user_data.json file in dir_2 will be used for the
model in dir_2:
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- dir_1
|- parent_user_data.json

|
|- dir_2
|- model1.key
|- d3thdt
|- d3plot
|- user_data.json

|

|

|

|

|

|- dir_3

| |- model2.key
| |- d3thdt

| |- d3plot

|

|- dir_4

| |- model3.key
|

|

|- d3thdt
|- d3plot

Maximum number of directories to search up

The maximum number of directories up from a model/results directory that will be
searched is set to 4 by default, but it can be changed by setting the
preference oasys*workflow_max_upward_folder search_depth.

For example, in the following folder structure, the grandparent_user_data.json file is 2
directories up from the model in dir_3 and will be found when reading the results into
D3PLOT, T/HIS and REPORTER.

-dir_1
|- grandparent _user_data.json

|

|- dir_2

| |- dir_3

| |- modell.key
| |- d3thdt

| |- d3plot

Search in workflow_user_data directory

The search for user data JSON files will also look in a folder named workflow_user_data in
the model folder and its parent folders.

For example in the below folder structure, the parent_user_data.json file in
dir_1/workflow_user_data will be used for the models in dir_3 and dir_4, and the
user_data.json file in dir_2 will be used for the model in dir_2:

-dir_1

| - workflow_user_data
| |- parent_user _data.json
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dir 2
|- model1.key
|- user_data.json

dir_3
|- model2.key

|
|_
|

|

|
|_
|

|
|-dir_4

| |- model3.key

The name of the directory to search can be changed by setting the

preference oasys*workflow_user_data_directory_name. This allows you to store your
user data files in a helpfully named directory in your Ansys LS-DYNA analysis area.

Writing user data for multiple Workflows
When writing user data for multiple Workflows, you have two options:
1. Write the user data for each Workflow to a separate JSON file:

-dir_1
|- model1.key
|- d3thdt
|- d3plot
|- user_data_workflow_1.json
|- user_data_workflow_2.json
|- user_data_workflow_3.json

2. Write the user data for each Workflow to a single JSON file:

-dir_1
|- model1.key
|- d3thdt
|- d3plot
|- user_data.json < Contains user data for Workflows 1, 2 and 3

The option you chose will depend on how you want to organise your files, but in terms
of how the data is read in D3PLOT, T/HIS and REPORTER, there is no difference.

To write multiple Workflows, you need to select an existing user data JSON file when
saving the file.

e If user data for the workflow already exists in the file it will overwrite that data,
but preserve the user data for any other workflows that already exist in the file.

o If user data for the workflow doesn't exist in the file it will append it to the
existing user data for any other workflows in the file.
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User data saved in keyword files

If the data is saved to a model it is stored as post *END data in the master keyword file,
e.g.

$

*END

*PRIMER_USER_DATA

WORKFLOW_START

{"workflows":[{"program":"PRIMER", "major_version":21,"minor_version":0,"bu
ild +

number" :34854, "workflow_definition":{"filename":"$0A_ WORKFLOW\\automotive_
asse +
ssments.json"},"data":{"user_data_version":"21.0","regulations”:["EuroNCAP
"L+
crash_test":"FFB","version":"2017","drive_side":"LHD","occupants"”:[],"stru
ctur +
es":[],"b_pillar":null,"head_excursion":null,"head_intrusion":null}, "model
_uni +

t_system":"U2"}]}

WORKFLOW_END

When you click Save To Model in the Workflow window, it is important to note that this
adds the data to the model, but it doesn't automatically write the model to disk. You
need to manually use Model — Write to save the data to the keyword file.
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4. Workflow Tools

Workflow Tools

The Workflow Tools currently available are listed below (or use the topics navigator on
the left). Please contact us if you have an idea for a tool and would like some help
creating it.

Automotive Assessments
Process crash and occupant safety simulations according to
legal regulations and consumer safety NCAP protocols

Energy Check
Plot total, kinetic, internal and hourglass energy, and perform

various checks to highlight possible issues

Entities of Interest
Perform actions on predefined groups of parts

Eroded Elements
Visualise deleted elements at different states

Intrusion Contour Plot
Produce a front intrusion contour plot (e.g. for vehicle cockpit
intrusion) for selected parts

Pulse Index Tool
Perform a vehicle pulse index calculation for a virtual occupant

Storey Drift
Extract storey drift data from a seismic response time history

analysis
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Storey Force
Extract storey force data from a seismic response time history

analysis

Strength Check
Identify and visualise yielding parts

Virtual Testing

C-NCAP VTC Quality Criteria

Quality Criteria check according to Section Appendix
H1.1(f) of the C-NCAP FAR-SIDE OCCUPANT PROTECTION
PROTOCOL

C-NCAP VTC Videos
Create the videos specified in Section Appendix H2.8 of the
C-NCAP FAR-SIDE OCCUPANT PROTECTION PROTOCOL

Euro NCAP VTC Quality Criteria
Quiality Criteria check according to Section 6.1 of the Euro NCAP
Virtual Far Side Simulation & Assessment Protocol

Euro NCAP HBM Quality Criteria
Quality Criteria check according to Section 7.1 of the Euro
NCAP VTC HBM Frontal Protocol

VTC Videos
Create the videos specified in various EuroNCAP and C-NCAP
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LS-DYNA to ISO-MME
Automatically export ISO-MME channels from Ansys LS-DYNA
results

Curve to ISO-MME
Export T/HIS curves in ISO-MME data format without the need of
config file

SimVT

Compare simulation versus test curves, or indeed any
combination of: Ansys LS-DYNA models, ISO-MME data and CSV
data.

Supports the ISO/TS 18571 rating method.
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4.1. Automotive Assessments

Automotive Assessments

Tools — Workflows — Automotive Assessments

The Automotive Assessments workflow tool is used to post-process analyses
according to various crash test regulations.

— Workflows 0%
Create Workflow Definition Manage Moedel Workflows

Expand all Collapse all  Clear
] Action
Manual
=] Sector
! Automotive
_______ Virtual Testing
Any LS-0NA to 1ISO-MME
Seismic
= o
D3PLOT
C-NCAPWTC Quality Criteria

SimvVT Euro NCAP WTC Videos C-NCAPWTC Videos

In PRIMER you select the crash test type and the occupants and structures to be
assessed.

Automotive Assessments 2 =X

e

o A e

Euoicas
HU-S0M HI-SOM

(=)

200 Y Edt Delete Edit Delete Steering Column
U2 (mm, t, s) v
not requred not requlred
\ Nt
not required
<empty>

Save To File Save To Model
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In D3PLOT, T/HIS and REPORTER this data is used to carry out assessments according to

the crash test type and regulation.

Chest Compression
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§ 200
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4.1.1. Supported Protocols

Supported Protocols

The following table shows the current protocols supported by Automotive Assessments
and shows the migration status of REPORTER templates from the standard library to the
Workflows framework:

Legend

Automotive Assessments
Workflow

@ | Available for some time
® |New in Version 22.1
@® | New in Version 22.0
Supported Protocols
REPORTER | REPORTER
Regulation | Year | Loadcase/Workflow | PRIMER | T/HIs | p3pLoT | (Migrated | (standard
to template
workflows) | library)
C-NCAP |2021 |Head Impact ([
C-NCAP |2021 |Leg Impact ([
C-NCAP |2023 [ MPDB Compatibility o
C-NCAP [2024
C-NCAP | 2024
C-NCAP [2024
C-NCAP | 2024
C-NCAP |2024 |VTC Quality Criteria o o o
C-NCAP | 2024 [VTC Videos { ( [
Ansys LS-DYNA to
C-NCAP | 2024 ISO-MME { [ [
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Supported Protocols

C-NCAP

2024

SimVT

C-NCAP

2024

C-NCAP

2024

C-NCAP

2024

C-NCAP

2024

C-NCAP

2024

020 VTC Quality
Criteria

C-NCAP

2024

020 VTC Videos

C-NCAP

2024

C-NCAP

2024

Front AEB OOP
Quiality Criteria

Part of
(] Official
Format

C-NCAP

2024

Front AEB OOP VTC
Videos

Euro NCAP

2017

Euro NCAP

2017

Euro NCAP

2020

Euro NCAP

2020

Euro NCAP

2020

Euro NCAP

2022

Euro NCAP

2022

Euro NCAP

2022

Euro NCAP

2023

MPDB Compatibility

Part of
Official
Format

Euro NCAP

2023

Head Impact

Euro NCAP

2023

Leg Impact

Euro NCAP

2024

Euro NCAP

2024

2117468
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Supported Protocols

221468

Euro NCAP | 2024 | VTC Quality Criteria ] ] o
Euro NCAP | 2024 | VTC Videos o o o
Euro NCAP | 2024 | LS-DYNA to ISO-MME [ [ ]
Euro NCAP [ 2024 | SimVT o
Euro NCAP | 2026
Euro NCAP | 2026
Euro NCAP | 2026 | VTC Quality Criteria o o [
Euro NCAP | 2026 | 1< HBM Quality o | o o
Criteria

Euro NCAP | 2026 |SimVT [ ]

FMVSS 2024

oz

oz

o2 [

GTR 2019 | Leg Impact

GTR 2020 |Head Impact

IIHS 2017

[IHS 2017

IIHS 2017

[IHS 2021

IIHS 2021

[IHS 2021

[IHS 2021

IIHS 2021

[IHS 2021
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IIHS  |2024
IIHS  |2024
IIHS  |2024
IIHS  |2024

INCAP | 2018

INCAP  |2023

JNCAP | 2023

JNCAP | 2023

KNCAP [2019

KNCAP | 2024

KNCAP | 2024

KNCAP | 2024

UNECE |2015

UNECE  |2022

UNECE |2023

UNECE |2023

Supported Protocols

TS N I N N

|||

We are continuously adding support for new protocols. If you would like support for a
particular protocol please contact us.
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4.1.2. Automotive Assessments PRIMER

When Automotive Assessments is launched in PRIMER you are presented with this

window. This is where you specify the crash test type and the occupants and structures
you want to assess:

Automotive Assessments =[x
FFB ¥ =" Ty =Steering Column:= Time of first sample:
@ LHD "= Flip occupants
Regulation O RHD Accelerations from dvidt: I:‘

EuroNCAP

HI-SF HI-SF

<empty= <empty:=
2 M H B
Model Units.

None .

HI-SF not reqmre-d

=empty: \ ’

ﬂ :I:I
not required
=empty>

Save To Model

Automotive Assessments steps:

Specify the Protocol (Crash Test, Regulation and Version)
Specify the Model Units

Specify the Vehicle Drive Side and add Occupants

Define Structures

Configure Options

A wN =

Saving the workflow user data

o

Step 1: Specify the Protocol (Crash Test,
Regulation and Version)

Use the dropdown menus to select the protocol Crash Test, Regulation and Version of
the occupants and vehicle structures being assessed. Select them top to bottom order

in the gui as the regulation dropdown update based on the crash test selection and the
protocol version update based on the crash test and regulation selection
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Crash Test

OoDB v
FFB

Far Side Pole

Far Side Sled

MDB

MPDB
MPDB_Compatibility
ODB

SOB

Side Pole Regulation

UN_R135 EuroNCAP b

UN_R137 CNCAP
UN_R94 EuroNCAP 2017 v
UN_R95 IHS 2017

Step 2: Specify Model Units

Select the unit system of your model from the Model Units dropdown. This will be used
to ensure the LS-DYNA results are post-processed with the correct units.

Model Units

2 {mm,T,=) ¥
Mone

U1 {m,kg,s})

U2 {mm,T,5)

U3 {mm, kg,ms)

L4 {mm,gm,ms}

LS (ft,=lug,=)

US (mT,s) |

Step 3: Specify the Vehicle Drive Side and add
Occupants

The Occupants section is used to select which occupants are in the vehicle, their
positions in the vehicle and the IDs of the entities from which data can be read from.
This section updates automatically to show the required occupants for the selected
crash test type and regulation. In the image below it shows that two HIII-50M occupants
are expected in the driver and front passenger positions.

The first thing to do is select whether the vehicle is left hand or right hand drive (LHD or
RHD). The vehicle image will update to show the steering wheel on the correct side and
the occupant positions will also update:
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Occupants

..u

nntrequred Ig?f not required

not required
<empty>

For each occupant, click Add. Note that if your model does not have an occupant (or
you don't want to carry out an assessment on it) you can leave it empty. T/HIS and
D3PLOT will only attempt to process results for occupants that have been added.

Occupants

s II .

e N e

not required

<empty>

Clicking Add opens a window where you can set the occupant type and select the IDs of
entities:
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[

Occupant 2 —[Ix

Occupant Filters

A

Supplier all ¥ Product HIll ¥ Anthropometry 50M
Occupant

Occupant Name ATD-MODELS HIll 50M D01.08

Position Driver
Entity IDs

Offset for IDs |0 | Get offset from include transform

Entity Reference Option Use ID numbers + offset Use Database History Titles First

<

<

<

HEAD

Head: Acceleration (X) node
Head: Acceleration (Y) node

Head: Acceleration (Z) node

Neck Upper: Force, Moment (X,Y,Z) beam basic Jlolek|

Neck Lower: Force, Moment (X,Y,Z) beam basic L6}

CHEST
Chest: Angle (0) spring rot 10501
Chest: Acceleration (X) node 10021
Chest: Acceleration (Y) node 10022
Chest: Acceleration (Z) node 10023

SHOULDER

Shoulder Left: Force, Moment (X,Y,Z) beam basic

Shoulder Right: Force, Moment (X,Y,Z) beam basic

Clavicle Left: Force, Moment (X,Y,Z) beam basic

Clavicle Right: Force, Moment (X,Y,Z) beam basic
ARM

Upper Arm Left Upper: Force, Moment (X,Y,Z) beam basic

Upper Arm Left Lower: Force, Moment (X,Y .7) beam basic

Upper Arm Right Upper: Force, Moment (X,Y,Z) beam basic

Upper Arm Right Lower: Force, Moment (X,Y,Z) beam basic

LUMBAR

Lumbar Spine: Force, Moment (XY ,Z) beam basic KL

PELVIS

" Pelvis: Acceleration (X) node 004
The occupant type can be selected from the Occupant Name dropdown menu.

The options shown in this dropdown are filtered by the values in the Supplier, Product
and Physiology dropdown menus. When the window is first opened these are
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automatically set so only occupant types that are relevant for the selected crash test
type, regulation and occupant position are shown.

In this example the selected occupant is expected to be a HIII-50M occupant so the
Product filter is set to HIIl and the Physiology filter is set to 50M

Occupant ?2 =X
Occupant Filters
Supplier all ¥ Product HIll ¥ Anthropometry 50M v
Occupant

Occupant Name LSTC HIll 50M Detailed 190217 Beta v
Position ATD-MODELS HIll 50M D01.08
_ ATD-MODELS HIll 50M D01.07

Offset for IDs Humanetics HIll 50M 1.7 (Harmonized)

Humanetics HIll 50M 1.5.1 (Harmonized)
Humanetics HIll 50M 1.5 (Harmonized)

LSTC HIll 50M Detailed 190217 Beta
Head: Acceleration (X,Y,Z) LSTC HIll 50M 130528 Beta
LSTC HIll 50M Fast 2.0

Entity Reference Option

If for some reason you wish to select an occupant of a different type to the one
expected, you can change the values of the filters to list other occupant types. A table of
the currently supported occupant types can be found here. If you would like to request
support for a new occupant type please reach out to us via our support channels.

The position of the occupant in the vehicle will be set automatically, but you can change
this with the Position dropdown menu if required:

Occupant

Occupant Filters

Supplier all ¥ Product HII ¥ Anthropometry
Occupant Name LSTC HIll 50M Detailed 190217 Beta v
Position Driver v
Offset for IDs Front passenger

] ] Rear driver side
Entity Reference Option

Rear middle passenger

Rear passenger side

Entity IDs can be specified either by their numerical labels or DATABASE_HISTORY titles
(for entities that have them defined) or DATABASE_CROSS_SECTION titles for X-Sections.
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The tool knows what the default numerical labels are for each entity in each occupant
type and will automatically fill the textboxes in with those values. If they do not exist in

the model, for example if the model has been renumbered, the textboxes are coloured
red, e.g.

Head: Acceleration (X% Z) node

If they do exist the textboxes will change colour to indicate that (the colour will depend
on the Ul Theme), e.g.

HEAD

Head: Acceleration (Y,Z) node |s2s50001 >

If the occupant has been renumbered so the labels are offset from the default ones, the
Offset for IDs option can be used to apply the offset. This is useful when you have two

or more occupants of the same type in the model as they both can't have the same
entity labels.

Q
o
®
~
I
o

Entity ID=

Offset for Ds o | Getoffset from include transform

Entity Reference Option ze I numbers + offzet Uze Databaze History Titles First
HEAD

Head: Acceleration (XY Z) node |52560001 |

Offset = 10000:

Entity ID=
Offset for Ds [10000 | Getoffset from include transform
Entity Reference Option ze I numbers + offzet Uze Databaze History Titles First
HEAD
Head: Acceleration (XY Z) node 152570001 |

Alternatively, the entity IDs can be specified using DATABASE_HISTORY and
DATABASE_CROSS_SECTION titles instead of their numerical labels. To automatically

switch to use titles where they exist you can click on the Use Database History Titles
button:
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Entity Reference Option Use I numbers + offset

HEAD

Head: Acceleration (X, ,Z) node |HeaMccel_GLDEAL_ﬁ.KES Ir|

Note that a mix of defining some entities using numerical labels and others with titles is
perfectly valid, they don't all have to be defined the same way.

You can manually select entities by right clicking on a textbox. This opens a popup
window which allows you to Pick or Select the entity interactively on the screen or
select it from a list of DATABASE_HISTORY / DATABASE_CROSS_SECTION entities (ones
with titles are listed first and ones without at the bottom).

HeadAccel_GLOBAL_AXES  » PICK .

SKETCH (HeadAccel_GLOBAL_AXES)
EDIT (HeadAccel_GLOBAL_ANES)

B-Fillar-accelerometer: 5500004
ChestAccel_GLOBAL_AXES
ChestAccel_INJURY
HeadAccel GLOBAL_AXES
HeadAccel_INJURY
PebisAccel_GLOBAL_ANES
PehisAccel_INJURY
10175835
10180679
10375590
10964862
45011535
50115398
50357868
50358120
50358123
50358124

Once the entities have been defined you can press Add at the top of the window to add
the occupant definition.

- Occupant 2 —[X
Supplier all v Product HIll v Anthropometry 50M v

This will close the window and the Occupants section will update to show that an
occupant has been defined in the selected position. If all the entity IDs are defined and
valid the occupant will be shown like this:
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() LHD Flip occupants

@ RHD Delete all
HIS0M HIlFS0M
HIIS0M =empty:=

Edit Delete .. l

not required not required
<empty= k || <empty=

not required
<empty=

If there are any undefined or invalid entity IDs it will look like this, i.e. enclosed in
angular brackets "< >":

HIl-30M

<HIlIF50M=

Edit Delete

If the occupant is a different type to the one expected it will look like this:

HIIL50M

THOR-50M

Edit Delete

T/HIS and D3PLOT will cope with any undefined or invalid, but obviously won't be able
to carry out any assessments that require them.

If you want to edit or delete the occupant, you can click on the Edit or Delete buttons.

Step 4: Define Structures

Structures are additional entities (typically on the vehicle structure) which are required
to conduct the full protocol assessment. Some protocols do not have any required
structures:

Structures

no structures defined for this protocol

Where structures are applicable for the selected protocol, they will appear in the
Structures column on the main Automotive Assessments GUI.
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In the image below it shows that an A-Pillar, Accelerator Pedal, Brake Pedal and Steering
Column structures are to be assessed.

<A-Pillar=
=Accelerator Pedal-
=Brake Pedal=

<3teering Column:=

To define a structure, simply click on it to open the structure window to see the entities
which need to be defined for that structure (shown for the "Steering Column" structure
below).

You can then enter the ID or history title for the entities or alternatively right click to
open the popup to allow you to pick/select/create the entity. This works in the same
way as the occupants window where IDs can be specified either by their numerical
labels or DATABASE_HISTORY titles (for entities that have them defined).

For convenience, a list of the existing entities (e.g.

*DATABASE_HISTORY_[NODE | BEAM | DISCRETE], *DATABASE_CROSS_SECTION etc.) are
listed in the popup which is especially useful you have given the entities have
meaningful titles.

— Structure =Ox
Update All JESET LT Reset

Structure

Steering Column

-

Entities

(X} Steering Column Intrusion Spring spring tr _ PICK...

() Steering Column Intrusion Spring spring tr _ SELECT...

(Z) Steering Column Intrusion Spring spring tr CREATE...
SKETCH (0)

EDIT (0)

DATABASE HISTORY DISCRETE
Steering Column X

Steering Column
Steering Column £

If the specified entity do not exist in the model, the corresponding textbox is coloured
red. If they do exist they change colour (the colour will depend on the Ul Theme:
white for the light theme as shown in the image below).

Note how in the image below a mixture of history titles and numeric ids have been used
to demonstrate both options. If the ID has a corresponding history title then it will also
appear in the hover text.
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— Structure =[x

Mrd) Remove  Reset

Structure
Steering Column ¥
Entities
(X} Steering Column Intrusion Spring spring tr |Steering Column X I*|
(7"} Steering Column Intrusion Spring spring tr |5teering Column " I*|
(Z) Steering Column Intrusion Spring spring tr 1500153 I'{

Steering Column £

You can use the structure drop-down to select the next structure you would like to
define.

Structure

Steering Column ¥
A-Pillar
Accelerator Pedal
Brake Pedal
Steering Column

Note that if your model does not have a structure (or you don't want to carry out an
assessment on it) you can leave it empty. T/HIS and D3PLOT will only attempt to process
results for structures that have been added.

Once you have selected all the entity IDs click on Update All to save them and close the
window.

— Structure =[x

Mrd) Remove  Reset

The Remove button sets all the entity IDs of the current structure to 0, effectively
removing it from the assessment.

The Reset button sets the entity IDs back to what they were before any edits were
made.

The Cancel button closes the window, without saving the selected entity IDs.

After you have selected entity IDs the structures section will update with different
colours to show what is defined and what is not, e.g
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Structures

A-Pillar

<Accelerator Pedal=

<Brake Pedal=

Steering Column

Structures that are coloured like this mean they have all the required entity IDs defined
and the exist in the model:

A-Pillar

Structures that are coloured like this and enclosed in < >'s mean some of the required
entity IDs are defined and exist in the model, but there are others that are either
undefined or don't exist in the model:

=Accelerator Pedal=

Structures coloured like this and enclosed in < >'s mean none of the required entity IDs
are defined or exist in the model:

<Brake Pedal=

Non-standard Structures:

There are some structures which require additional inputs (i.e. not just entities). One
such structure is the "Head Excursion" structure

Note that some structures may relate the particular occupants sat in the vehicle e.g. the
Head Excursion structure must be defined to enable the post processing of the driver
occupant head excursion relative to the vehicle.

Step 5: Configure Options

The options column allows you to configure options of how the LS-DYNA data will be
post-processed. Some options have general applicability and some are specific to
particular protocols.

Time of first sample: 5

Accelerations from dv/dt:

Time of first sample

To accommodate the pre-crash (settling) phase in a simulation, a “Time of first sample”
input is present. In accordance with ISO-MME convention, a negative time value is used
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to shift the start time of the output curves when post-processing using the Automotive
Assessments, SImVT and LS-DYNA to ISO-MME workflows in T/HIS.

For example, if your analysis begins with 200 milliseconds of set-up (e.g. seat squash
etc.) before the crash test load case commences then you would enter -0.2 in the “Time
of first sample” input to shift the curves so that the crash test will effectively start at t=0.

Accelerations from dv/dt

If ticked then accelerations will be derived from differentiated velocities when post
processing in T/HIS

Duration of OOP braking

This option is specific to the CNCAP Front AEB OOP 2024 protocol.

Enter a positive value to define the out of position (OOP) braking phase (e.g. 0.5 for a
500 ms braking phase). When post-processing with Automotive Assessments, the curve
will be split in to two curves: one ends at "Time of OOP braking" and the other starts at
"Time of OOP braking".

Duration of OOP braking: 5

Step 6: Saving workflow user data

You can choose to save the data to a .JSON file or directly to the model. The user data
from the file will then be picked up when the workflow is selected in T/HIS or D3PLOT.
Note if you choose to save the data to the model then you will need to save the model
in PRIMER to ensure that the data is written to the master keyword file.

Save To File Save To Model

Supported Dummies

The following table lists all the occupants supported in the Automotive Assessment
Workflows, along with the corresponding supplier documentation filename that was
referenced in creating the respective occupant JSON files.
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Sup ::l Anthr
plie uc | °Pom Version | JSON Manual
r ¢ etry
DYN DYNAmMo
Amo | WV va0LHs | '&PDB
SI | 50M N WSID wsid50_pdb_v4.0_manual_v0.0.pdf
re- ribs
PDB D 50M v4.0
LHS ribs
DYN DYNAmMo
amo | WV V4.0 RHS | "&PDB
Sl 50M N WSID wsid50_pdb_v4.0_manual_v0.0.pdf
re- ribs
PDB D 50M v4.0
RHS ribs
DYN DYNAmMo
amo | v6.0LHSs | "&PDB
SI | 50M o WSID wsid50_pdb_v6.0_manual_v0.0.pdf
re- ribs
PDB D 50M v6.0
LHS ribs
DYN DYNAmMo
Amo w v6.0 RHS re-PDB
Sl 50M N WSID wsid50_pdb_v6.0_manual_v0.0.pdf
re- ribs
PDB D 50M v6.0
RHS ribs
DYN DYNAmMo
Amo | WV v7.61LHs | '&PDB
SI | 50M o WSID wsid50_pdb_v7.6.1_manual_vO0.pdf
re- ribs
PDB D 50M v7.6
LHS ribs
DYN DYNAmMo
amo | WV Vv7.6RHs | "&PDB
Sl 50M . WSID wsid50_pdb_v7.6.1_manual_v0.pdf
re- ribs
PDB D 50M v7.6
RHS ribs
DYN DYNAmMo
amo | v8.0LHSs | "&PDB
SI | 50M o WSID wsid50_pdb_v8.0_manual.pdf
re- ribs
PDB D 50M v8.0
LHS ribs
w DYNAmMo
2;’:‘) si | s0m ‘r’i%g RHS | re-PDB | wsid50_pdb_v8.0_manual.pdf
D WSID
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Sup ::l Anthr
plie uc opom | Version | JSON Manual
r ¢ etry
re- 50M v8.0
PDB RHS ribs
DYN DYNAmMo
Amo | WV v8.1 LHs | &PDB
SI | 50M o WSID wsid50_pdb_v8.1_manual.pdf
re- ribs
PDB D 50M v8.1
LHS ribs
DYN DYNAmMo
amo | WV v8.1RHs | "e-PDB
Sl 50M o WSID wsid50_pdb_v8.1_manual.pdf
re- ribs
PDB D 50M v8.1
RHS ribs
DYN DYNAmMo
Amo | WV V9.0 LHs | &PDB
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Creating missing *DATABASE_HISTORY_XXX
keywords

Any entity which exists in the model but which does not have the associated
*DATABASE_HISTORY_XXX keyword defined will appear with a latent colour in the ID

textbox:
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Occupant

A Update
Occupant Filters
Supplier Product WSID v Anthropometry ‘ 50M V‘

Occupant
Occupant Name | PDB WSID 50M 7.6 RHD v
Position Driver v
Entity IDs
Offset for IDs |0 | Get offset from include transform
Entity Reference Option Use ID numbers + offset Use Database History Titles First
HEAD
Head: Global Coordinates (X,Y,Z) node 10123 .
Head: Acceleration, Velocity (X.Y,Z) node 110001 .

Head: Angular Accel., Angular Velocity, Angle (X,Y,Z)

Head Oiffset (for C-NCAP calculation)

Neck Upper: Force, Moment (X,Y,Z) beam basic |10000 >|

Neck Lower: Force, Moment (X,Y,Z) beam basic |10001 >|

Clicking on the textbox and pressing ENTER will open a window which can help you
create the *DATABASE_HISTORY_XXX keyword:

- Create *DATABASE_HISTORY_NODE? = D X

*DATABASE_HISTORY _MODE not present for 32158. Do you wish to create it?

Create in Include: master. key v

Update Current Layer Include
Title: [WS_HEAD_TOP

Create Cancel

You can choose which include the new keyword is added to (it will default to the Current
Layer) and can optionally provide a title for the history data too. In the example window
above, a new *DATABASE_HISTORY_NODE_TITLE keyword will be created in the

master. key file when Create is pressed. You must remember to save the keyword files
that have been modified or any new *DATABASE_HISTORY outputs will not be present
when the model is run.
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4.1.3. Automotive Assessments T/HIS

When the tool is launched in T/HIS you are presented with this window (below). This is
where you select what assessments you want to carry out.

The dropdown menus on the left hand side show the regulation being used to carry out
the assessments and the version. The model unit system is also shown along with

any "Time of first sample" offset that will applied if it was defined in Automotive
Assessments PRIMER. Curves will be shifted to start at "Time of first sample" and then
any data before t=0 will be discarded.

— Automotive Workflow POST 2 =[x
.
TN I v % I v X
EuroNCAP ¥ Driver HEAD = LEFT_KNEE_COMPRESSION
Front-passenger NECIK RIGHT_KNEE_COMPRESSION
2017 S CHEST

KNEE v

M1 -U2 (mm, t, s)tofe*=-02s

v X Structure Assessment Types
A-Fillar

Accelerator Pedal

Brake Pedal

Clutch Pedal

Steering Column

|

@ Graphs on same page @ Overwrite existing graphs
O ‘Graphs on separate pages O Append to existing graphs

i Test Model

Import a test model  Import ISO-MME/CSY...

& Output
Tag

To select what assessments to carry out, you first need to select which occupant(s) you
want to assess.

To select a single occupant, left-click on the one you want to assess. Use shift and left-
click or ctrl and left-click to select multiple occupants. If you want to select all the
occupants you can press the tick button and to deselect them all press the cross.
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BTN v X

Driver

Front-passenger

You can then select the body part(s) you want to assess.

BTN v %

MNECK
CHEST
FEMUR
KNEE
TIBLA

This will populate the Occupant Assessment Types list with the assessments that can be
carried out for the selected body parts and occupants. By default they will all be

selected, but you can chose to select only a subset of the list if you don't want to do
them all.

Occupant Assessment Types

CHEST_COMPRESSION
CHEST_VISCOUS_CRITERION
LEFT_FEMUR_COMPRESSION_EXCEEDENCE
RIGHT_FEMUR_COMPRESSION_EXCEEDENCE

You can also select which structure(s) which you want to assess

Structures W X

A-Pillar
Accelerator Pedal

Steering Column

This will populate the Structure Assessment Types list with the assessments that can be
carried out for the selected structures.
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Structure Assessment Types

A_PILLAR_FORE_AFT_INTRUSION
STEERING_COLUMN_ALL_INTRUSION

You can then chose how the graphs for each assessment should be displayed. By
default they will all be put on one page and overwrite any existing graphs, but you can
also chose to put each one on a separate page and append them to existing graphs.

@ Graphs on same page @ Owerwrite existing graphs

{:} Graphs on separate pages {:} Append to existing graphs

Once you are happy with your choices, click Plot to carry out the assessments. T/HIS will
extract the data required for each assessment, process it according to the rules set out
in the regulation and plot the results on a graph with datums showing allowable limits
(where they are defined by the regulation), e.g. the CHEST_COMPRESSION assessment
for the driver:

Chest Compression

450

400

350

300

Compression {mm)

0.00 0.02 0.04 0.06 0.08 010 0.12 014
Time ()

Driver Chest Compression

If you have selected multiple occupants the curves for each occupant will be plotted on
the same graph if the datum values are the same. If the datum values are different they
will be plotted on separate graphs.
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Chest Compression

45.0
40.0

350

250

200

Compression (mm)

15.0

100

50

00

0.00 0.02 0.04 0.06 0.08 0.10 012 0.14
Time (s)

Driver Chest Compression
Front- ger Chest Co on

The output box at the bottom of the window lists the values and scores from the
assessments carried out. Clicking on the '->' for each assessment will highlight the curve
used for the assessment (and select the page if it's not on the current page) to make it
easy to locate:

“

Driver CHEST_COMPRESSION 40.0235 mm
M1 Front passenger CHEST_COMPRESSION Max 37.7502 mm

Multiple Models

It is also possible to plot results from multiple models on the same graphs. This is useful
when you want to compare results between different runs.

First you'll need to load the results from the models you want to compare into T/HIS
and then on the workflow menu, select Multiple Models, pick the models you want to
compare and press Run. Note that the models need to be of the same crash test type
and regulation. If they're not the tool will refuse to run.
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 Dismiss

Expand all Collapse all  Clear

Workflows 2 =x
Open Menu Automatically D

Available Workflows

Single Model
Multiple Models

-

Any

[=] Program
D3PLOT

[E] User Data Required ‘ e |
True -
[=] Action ;
Manual
[=] Sector
Automotive Automotive Assessments
THIS
\J

The window will then be populated with the occupants and structures from all the
selected models, pre-pending them with the model number (M1, M2, etc)

- Automotive Workflow POST 2O
Crash Test: ODB
Regulation v M Body Parts v Occupant Assezsment Types
EuraNCAP ¥ K1 - Driver HEAD -
Rating Version W1 - Front-passenger NECK

2017 ¥ N2 - Driver CHEST
- N2 - Front-passenger FEMUR

KMEE v

M1 - U2 {mm,T,5)
M2 - U2 (mm,T,5)
v X Structure Assessment Types
M1 - A-Pillar
M1 - Accelerator Pedal
M1 - Steering Column

If you wanted to compare the results for a CHEST_COMPRESSION assessment of the
driver you would select the occupants in both models, select the chest body part and
the CHEST_COMPRESSION assessment type.

Occupants w M Body Parts v
HEAD

COccupant Assessment Types

M1 - Driver EA = CHEST_COMPRESSION
M1 - Front-passenger MECK CHEST_VISCOUS_CRTERION
M2 - Driver CHEST
M2 - Front-passenger FEMUR I
KMEE v
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Chest Compression

450
400
350
300
250

200

Compression (mm)

15.0

10.0

50

0.0

0.00 0.02 0.04 0.06 0.08 0.10 012 0.14
Time (s)

{M1) : Driver Chest Compression
{M2) : Driver Chest Compression

Euro NCAP Virtual Far Side Protocol Validation
Criterion 2

Automotive Assessments can be used to check Validation Criterion 2, according to
Section 6.3 of the Euro NCAP Virtual Far Side Simulation & Assessment Protocol. The
Assessment Criteria ratios and differences are calculated and presented in the output
table.

If you selected the crash test: Far Side Pole and Version: 2024, in PRIMER, then when
you open Automotive Assessments in T/HIS, you will be presented with the window
below. Here, you can import and select a test model and choose the assessments you
want to carry out.

You can import a test model using the Import ISO-MME/CSV... button. You are given
control over the Import Configuration to correct any inconsistencies with ISO-MME
channel names and units. Once imported, you can choose which model to use as a test
model from the Select a test model combo box.
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- Automotive Workflow POST 2 =0OX

A Crash Test: Far Side Sled
Occupants v % Body Parts x Occupant Assessment Types v X
EuroNCAP Y (M1) Driver HEAD -
(T1) Driver NECK !
2024 SHOULDER
ABDOMEN -

M1 -U2 (mm, t, s)
T1 - UC (Import Config)
v % Structure Assessment Types v X
(M1) B-Pillar (non-struck side) —
(M1) Centre Console
(M1) Contact Dummy-Centre Cons
(M1) Contact Dummy-Seat
(M1) Contact Dummy-Seatbelt v

.
@ Graphs on same page @ Overwrite existing graphs
QO Graphs on separate pages QO Append to existing graphs

A Test Model

Import a test mode  Import ISO-MME/CSV... Select a test model: T A/

Output

The output table at the bottom of the window lists the injury values, Validation Criteria 2
ratios and differences (\(r_{AC_{sim}}\), \(r_{AC_{test}}\) and \(d_{AC}\) from Equation 4
of the Euro NCAP VTC protocol) and scores for the assessments carried out.

The following example below explains how \(r_{AC_{sim}}\), \(r_{AC_{test}}\) and
\(d_{AC}\) are represented in the output table.

If you select simulation (M1) Driver and test data (T1) Driver in the Occupants selection
and click Plot, assessments will be carried out for both M1 and T1, with T1 used as the
test model (reference) for both.

According to equation 4, the \(r_{AC_{sim}}\) value is calculated as \(r_{AC_{sim}}
=\frac{AC_{sim}}HAC_{limit}}\), for all occupants selected, except for those where
the assessment model is the same as the selected test model. In this example, it
is only calculated for M1. Appropriate hover text is available for cells where
\(r_{AC_{sim}}\) was not calculated, and 'N/A" is displayed for such cells.
According to equation 4, the \(r_{AC_{test}}\) value is calculated as \(r_{AC_{test}}
= \frac{AC_{test}}{AC_{limit}}\), for all occupants. The model selected in the Select
test model combo box will be used as the test model. The \(r_{AC_{test}}\) cells
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will have hover text displaying the Assessment Criteria Limit value for that
particular assessment, as specified in Table 7 of the Euro NCAP VTC protocol.

e According to equation 5, the \(d_{AC}\) value is calculated as \(d_{AC} = \left|
r_{AC\text{ test}} - r_{AC\text{ sim}} \right| \). The \(d_{AC}\) values will only be
calculated if the \(r_{AC_{sim}}\) is calculated and \(r_{AC\text{ test}} \geq 50\%\).
If calculated, appropriate hover text will be added to the cell, and the cell will be
colour-coded to indicate if that assessment meets Validation Criterion 2.

The deviations between the ratios must be < 30% for each considered assessment
criteria to fulfill the validation criterion 2.

\(\text{Validation Criterion 2 (Assessment Criteria): } d_{AC} < 30\%\)

— Automotive Workflow POST 2 =0OX
Crash Test: Far Side Sled

Regulation Occupants Body Parts v X Occupant Assessment Types v X
A
EuroNCAP vi(M1) Driver SHOULDER LUMBAR_SHEAR
Rating Version HEST LUMBAR_AXIAL
2024 v 'ABDOMEN LUMBAR_TORSION
Unit Systems COMBAR
PELVIS -

M1 -U2 (mm, t, s)
T1 - UC (Import Config)

s — 1%

%X Structure Assessment Types v X
A
(M1) B-Pillar (non-struck side)
(M1) Centre Console
(M1) Contact Dummy-Centre Cons
(M1) Contact Dummy-Seat
v

(M1) Contact Dummy-Seatbelt

A Options
@ Graphs on same page @ Overwrite existing graphs
QO Graphs on separate pages QO Append to existing graphs

Test Model

Import a test mode  Import ISO-MME/CSV... Select a test model: T A

Output
-—-
Driver LUMBAR_SHEAR Max 0.897713kN 0256489  0.228751 [N
T Driver LUMBAR_SHEAR Max 0.800628 kN N/A 0.228751 N/A >
M1 Driver LUMBAR_AXIAL Max 130978 kN 0699800 120242 | IUEEERN >
T Driver LUMBAR_AXIAL Max 2.40483 kN N/A 1.20242 N/A >
M1 Driver LUMBAR_TORSION Max e63s7eonNm 0520824 0447048 [N >
T Driver LUMBAR_TORSION Max 53.7537 Nm N/A 0.447948 N/A >

Table 7 of the Euro NCAP Virtual Far Side Simulation & Assessment Protocol lists all the
assessment types which must be fulfilled for VC2, along with their respective lower
performance limit (\({AC_{limit}}\)) values.
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Table 7: List of analysed assessment criteria and lower performance limits applied to decide for
which of the assessment criteria the validation criterion must be fulfilled.

Assessment criterion Limit

AC ACy i

HIC15 700

aims B0 o

Upper Neck Fz 3. T4 kN

Upper Meck MxOC 248 Nm

Upper Neck MyOC 50 Nm

Lower Neck Fz JT4EkN

Lower Meck Mxibase of neck) 248 Nm

Lower Meck Mvibase of neck) Monitored only

Chest compression 50 mm

Abdomen compression 65 mm

Pubic Symphysis Force 28 kN

Lumbar Fy 2kN

Lumbar Fz IS5 kN

Lumbar Mx 120 Nm

Head excursion Lateral distance between original head CoG and orange
ling — (0 mm

Head excursion

One of the assessment types required for Validation Criterion 2 is head excursion, as
specified in Table 7.

To plot the head excursion curve, select the DRIVER_HEAD_EXCURSION assessment type
as shown in the image below.

A few inputs are required for this assessment:

e Distance between head CoG and Orange line (mm): This is pre-filled with
value equal to (2 * abs(head y coordinate)), based on simulation model data, with
the assumption that seats are positioned symmetrically along the vehicle
centreline. If the default values are not correct, then you can edit them.

o Distance between head Cog and Red line (mm): The red line marks the
maximum post-physical-test intrusion of the interior door panel. We have
arbitrarily pre-filled a default value of (2 * abs(head y coordinate) + 125), based
on simulation model data. Please adjust the value to match the intrusion from
your physical tests.

¢ Countermeasure: The maximum head excursion score that can be obtained
when in the red zone depends upon whether the vehicle is equipped with a
countermeasure or not. The default state of the checkbox is set based on
whether an Airbag structure (countermeasure) is defined in user data.

Calculation of Validation Criterion 2 ratios is a bit different for the
DRIVER_HEAD_EXCURSION assessment compared to other assessment types described
above.
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DRIVER_HEAD_EXCURSION curves for Euro NCAP start with an 80 mm offset, as can be
seen in the graph below, to account for the distance between the head CoG and the
outer part of the head, to obtain the maximum head excursion. For example,
considering this 80 mm offset, the maximum head excursion \(d_{Hmax}\) for models
M1 and T1 is 639.97 mm and 794.576 mm, respectively, as shown in the graph below.

To calculate the \(r_{AC_{sim}}\) and \(r_{AC_{test}}\), we internally reduce the head
excursion value by 80 mm, then divide the result by the \({AC_{limit}}\) value. This differs
from the approach used for other assessment types, where the assessment value is
simply divided by the limit. This adjustment is necessary because the calculation of
the\({AC_{limit}}\) for head excursion requires subtracting 80 mm from the distance
between the head CoG and the orange line (770.34 mm for this case), as specified in
Table 7. To ensure consistency and to work with comparable quantities, we also
subtract 80 mm from the head excursion value before dividing it with the
\(AC_{limit}}\).

Thus, the \(r_{AC_{sim}}\) for the M1 model will be:
\(\frac{d_{Hmax} - 80}{AC_{limit}} = \frac{639.97 - 80}{770.34 - 80} = 0.811151\)
And the \(r_{AC_{test}}\) for the M1 model will be:

\(\frac{d_{Hmax} - 80HAC_{limit}} = \frac{794.576 - 80}{770.34 - 80} = 1.03511\)
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- Automotive Workflow POST 2 =X
Crash Test: Far Side Sled

Regulation v X Body Parts v X Occupant Assessment Types v X

A

EuroNCAP Y (M1) Driver HEAD HEAD_HIC
Rating Version (T1) Driver NECK HEAD_THREE_MS_EXCEEDENCE
2024 SHOULDER DRIVER_HEAD_EXCURSION
Unit Systems CHEST
ABDOMEN v
M1 -U2 (mm, t, s)
T1 - UC (Import Config)
Structures v % Structure Assessment Types v X
A

(M1) B-Pillar (non-struck side)

(M1) Centre Console

(M1) Contact Dummy-Centre Cons
(M1) Contact Dummy-Seat

(M1) Contact Dummy-Seatbelt v

@ Graphs on same page @ Overwrite existing graphs

QO Graphs on separate pages O Append to existing graphs

Import a test mode  Import ISO-MME/CSV... Select a test model: T
Distance between head CoG and Orange line (mm): ? Reset All
Distance between head CoG and Red line (mm): ? Countermeasure: l:‘ ?

Output

Driver DRIVER_HEAD_EXCURSION Max 630.970mm  0.811151  1.03511 YELLOW ->
T Driver DRIVER_HEAD_EXCURSION Max 794,576 mm N/A 1.03511 N/A N -

Head Excursion

Z Displacement (mm)

100 200 300 400 500 600 700 800 900
Head excursion (mm)

= (M1) Driver Head Excursion
= (T1) Driver Head Excursion
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Head excursion/offset curve for C-NCAP Far Side

Occupant Protection

The head offset curve for C-NCAP Far Side Occupant Protection is extracted from the
position at the front endpoint of the circular hole at the top of the head, as specified in
Appendix H.1.2.1.3.3 of the C-NCAP Management Regulation (2024 Edition).
Consequently, the DRIVER_HEAD_EXCURSION curve starts at an offset, as shown in the

graph below:

150 =

100

50 —

-50 T

-100

Z Displacement (mm)

-150

-200 —

-250

-300

Head Excursion

500
Head excursion (mm)

Driver Head Excursion

An option to specify which node to use for extracting the curve is provided in the
Automotive Assessments Occupant panel in PRIMER. You may need to create the
*DATABASE_HISTORY_NODE keyword as it is not defined as standard in the DYNAmore

PDB WorldSID dummies.
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4.1.4. Automotive Assessments D3PLOT

Some structural assessments involve more than just plotting curves on graphs - for
example, taking cut sections through the model to measure intrusion. These
assessments are carried out in D3PLOT.

When the tool is launched in D3PLOT you are presented with this window. This is where
you select what assessments you want to carry out.

— Automotive Azzezzment =[x

Crash Test: Far Side

Regulation v M Structure Assessment Types

EuroMNCAP ¥ Head Excursion

Rating Yer=sion

2022 ¥

Output

Model image: ¥

Select the structure you want to assess

EEETTT v X

Head Excursion

This will populate the Structure Assessment Types list with the assessments that can be
carried out for the selected structures.

Structure Assessment Types

HEAD_EXCURSION
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Click Run to carry out the assessment. D3PLOT will extract the data required for the
assessment and process it according to the rules set out in the regulation. Depending

on the assessment, this may involve starting other programs like PRIMER or REPORTER
to carry out parts of the assessment.

It will eventually produce an image which it will display in the window and a list of
output values in the Output window:

Cutput
M1 Head Excursion max_excursion: §56.9527790863327
M1 Head Excursion excursion: -33.04722091351725
M1 Head Excursion excursion_zone: ORANGE

M1 Head Excursion peak_state: 2

Model image: M1 ¥
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4.1.5. Automotive Assessments REPORTER

Standard Templates

The list of standard library templates that have been updated so they work with
workflow data saved from PRIMER can be found here

Running the templates interactively

As an example of how to use the templates we'll use the EuroNCAP Side Pole Impact
2022 template, but they all follow the same process:

e In PRIMER specify and save the required data using the Automotive Assessments
workflow
e In REPORTER use File — Open Library Template to select the relevant template.

Templates that use workflow data are indicated by the “l icon:

Library Templates

Al Automotive General ICFD Seismic Standard
~ Page size
[ a4
[ PowerPoint (16:9)
——— | e, —m
[ PowerPoint (Widescreen) EJ . / — =
Pf
~ Page orientation = [ Tital Pole Par Side Scers | T
[ Landscape s * - - - mlll
[ Portrait
~ Regulation Euro NCAP Far Side Impact 2022 Euro NCAP Side Pole 2022
Euro NCAP

¢ On opening the template you will be prompted to select the keyword file of the
job you want to post-process

m Select keyword file x

Select the L5-DYMA keyword file of the job you wish to post-process.

Cancel

e After pressing OK a file selector is mapped for you to select the keyword file.

e After selecting the keyword file a prompt will ask if you want to proceed with
some default directories to search for model results and for writing images and
other files. The defaults assume:

1. The results are in the same directory as the keyword file
2. REPORTER will use a subdirectory in the keyword file directory named
"EuroNCAP_Side_Pole_Impact_2022" to write images and other files to (the
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name will differ depending on the template). If the directory doesn't exist
REPORTER will create it.

m Results and output directories s

By default, REPORTER will search for results in the same directory as the keyword
file, and write images and other files to a subdirectory named
"EuroMCAP_Side_Pole_Impact_2022",

Proceed with these defaults (Yes)? Or configure directories in PRIMER [Ma).

Yes Mo

e Ifyou are happy with the defaults press Yes and you can skip the next steps.
T/HIS will start to post-process the results according to the protocol, generating

the required graphs.
e If you want to change the directories press No. This will open PRIMER with a
window where you can select the directories (and the model keyword file if you

want to change this):

— Automotive Assessments =%
Keyword file: |C:;"side_pcn|efmcndel_l-ce',.r | =]
Results directory: |C:fside_pu|efmy_results | =]
Output directory: |C:fside_pu|efmy_nutput | —
Run Cancel

e Once selected, press Run. This will close PRIMER and start T/HIS to post-process
the results according to the protocol, generating the required graphs
e Once finished, T/HIS will close and the template will be generated:
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Euro NCAP Side Pole

Body Region

Head
Chest
Abdomen
Pelvis

Door Opening 0.000
.

*Capping limit exceeded

The sub total score is the sum of each body region + door apening modifier

The final score is the sub total score scaled down to 6 points

If any measurements exceed capping limits, no awarded and an asterisk (*) is displayed
nextto

the zero poi

Total score

*
B oo Adequate Marginal [ wex N roo 0

Running the templates in batch

The templates can also be run in batch mode, specifying the required information
through command line arguments.

If your results are in the same directory as the keyword file then you only need to
specify the keyword file on the command line:

<reporter_exe> -batch -file=<template_name> -
varKEYWORD_FILE=<keyword_file> -exit

[Add the -pdf, -html, -pptx command line arguments to write the report out in the
format you want]

Where:

reporter_exe [The full path and filename to the REPORTER executable

The full path and filename of the template you want to use.

femplate_namelry e \orkflow templates can be found in

$OA_INSTALL/workflows/templates/automotive_assessments

keyword_file  [The full path and filename of the keyword file
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If the results are in a different folder to the keyword file, you will need to add an extra
argument to specify it:

<reporter_exe> -batch -file=<template name> -
varKEYWORD_FILE=<keyword file> -varRESULTS_DIR=<results_dir> -exit

Where:

|results_dir |The full path to the results directory|

Similarly if you want to output the images and other files generated by REPORTER to a
different folder than the default, you will need to add an extra argument:

<reporter_exe> -batch -file=<template_name> -
varKEYWORD_FILE=<keyword_file> -varOUTPUT_DIR=<output_dir> -exit

Where:

|output_dir IThe full path to the output directory|

Reasons for migrating the templates to the
workflow framework

Migrating the standard templates to use data saved from the Automotive Assessment
workflow has the following benefits:

e Setting up the data and generating the templates is simpler with fewer steps
required

e The same data can be used in the Automotive Assessment workflow in T/HIS to
interactively plot and interrogate results

e It makes it easier to add templates for new protocol versions and protocols not
currently supported
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4.2. Energy Check

Energy Check

Tools — Workflows — Energy Check

The Energy Check Workflow is a quick tool to help plot global energies for your model
and perform checks.

In PRIMER we can set the tool up, by selecting the model unit system, selecting the
desired time and energy units and selecting the thresholds and percentages allowed for
the energy checks.

In T/HIS, this tool displays the Kinetic Energy, Internal Energy, Hourglass Energy, Total
Energy, Absolute Total Contact Energy, External Work and Total System Energy. Multiple
checks are completed on these energies such as the percentage of Hourglass Energy
compared to Total Energy, the Absolute Total Contact Energy compared to Internal
Energy and Energy Ratio (Total System Energy).

Setup in PRIMER

When this tool is initially launched, PRIMER will ask you to select which model you want

to use to configure for Energy Check. You can only configure a single model at a time.

— Energy Check l—[1X
Model Unit System U6 (m, t, s) v
Display Time Unit Milliseconds [ms] v
Display Energy Unit Foot-Pounds [ft-1bf] v

Hourglass Energy Warning

Contact Energy Warning %

Energy Ratio Tolerance

Save To File Save To Model

Model Unit System

You can select the unit system used for the model from the drop-down menu.
Once you have selected the unit system, the Display Time Unit and Display Energy Unit
will automatically update to match the model unit system.
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Display Time Unit

You can select the display time unit to use: Seconds or Milliseconds.

Display Energy Unit

You can select the display energy unit to use: Joules, Millijoules, Kilojoules or Foot-
Pounds.

Hourglass Energy Warning

You can change the warning value of which Hourglass Energy as a percentage of Total
Energy will be flagged.

Hourglass Energy should be less than 5% of Total Energy, therefore the default for this
check is 5%.

Contact Energy Warning

You can change the warning value of which absolute Total Contact Energy as a
percentage of Internal Energy will be flagged.

Contact Energy should be less than 5% of Internal Energy, therefore the default for this
check is 5%.

Energy Ratio Tolerance

You can change the warning value of which Energy Ratio (Total Energy minus External
Work or Total System Energy) will be flagged at if the curve has exceeded the
threshold. Total System Energy should remain constant (Energy Ratio should stay at
1.0), although this is not realistic therefore the default for this check is 19%.

Saving

Save the Workflow data to a .json file or save it to your model and then write the
keyword file from PRIMER.

Use in T/HIS

When this tool is initially launched, the tool will complete a first run of the script by
producing the aforementioned energies and checks. Once the run has completed the
GUI will look something like this by default:
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- Energy Check 2 =X

2 Hourglass Energy as a Percentage of Total Energy % 5 4.6496924

3 Contact Energy as a Percentage of Internal Energy % 5 15.991018

4 Energy Ratio (Total System Energy) - max 1.01 - min 0.99 1.0939938
Model Units U6 (m, t, s) Hourglass Energy Warning %

Display Time Units Milliseconds [ms] ¥ Contact Energy Warning %
Display Energy Units Foot-Pounds [ft-Ibf] ¥ Energy Ratio Tolerance % Recalculate

Plot Parts with Greatest Total Energy (Max6) | 6 | Plot Parts

Energy Checks

The first check determines if Hourglass Energy is below the percentage you specified of
Total Energy. If this check is a fail, the maximum percentage will be displayed in the
GUI.

On its graph, the Hourglass Energy as a percentage of Total Energy is displayed with
datums used to visualise the warning threshold. If Hourglass Energy does not exist in
the model or have the same number of points on the graph as Total Energy, the check
will not be displayed.

The second check determines if absolute Total Contact Energy is below the percentage
you specified of Internal Energy. If this check is a fail, the maximum percentage will be
displayed in the GUI.

On its graph, the Contact Energy as a percentage of Internal Energy is displayed with
datums used to visualise the warning threshold. If time intervals for contacts are not
consistent with other energies, the check will not be displayed. Please edit the DT field
for GLSTAT within the \*DATABASE_ASCII card to enable fill accuracy of this check.

The third check is Energy Ratio, which determines if the Total System Energy (Total
Energy minus External Work) is constant. The threshold is now shown as a range
instead of a single value. This represents the acceptable deviation from a perfect energy
ratio of 1.0 and flags both energy losses and gains. If this check is a fail, the energy ratio
value will be displayed in the GUI.

On its graph, if TER - total/initial (Energy Ratio) is available as a curve in your model then
it is displayed with datums to visualise the tolerance threshold.

If it is not available then (Total Energy - External Work) / Initial Total Energy is displayed,
please note this check is calculated manually so may not be as accurate. Please request
GLSTAT in your model to enable full accuracy of this check. If External Work is not
available in your model, the check will not be displayed.

The graphs for all checks now ensure datum lines (representing warning thresholds) are
always visible. The plot automatically scales to include both the energy curve and its

associated datum line, allowing for clearer visual representation of whether the
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thresholds are being exceeded.
The Energy Checks results table now includes two additional columns:
e Graph ID: Identifies the curve used in the check (in the corresponding numbered

format)
e Units: Displays the unit used in each check (e.g. "%", ")")

Model Unit System

The unit system that has been selected in PRIMER for this model.

Setup

You have the option to change the Display Time Unit, Display Energy Unit, Hourglass
Energy Warning, Contact Energy Warning and Energy Ratio Tolerance just like in
PRIMER, however any adjustments made here won't be saved upon re-load of the
workflow, unlike in PRIMER if it was saved to a .json or to the model. Press 'Recalculate’
to reproduce the graphs and energies with the updated setup options.

Recalculate

You can recalculate the energies and checks with the any changes made to the display
time/energy units and warning thresholds taken into effect.

Plot Parts with Greatest Total Energy

Plots the Kinetic, Internal, Hourglass and Total Energies of the biggest N parts in the
users model calculated by their greatest Total Energies. N is a value specified by the
user, from 1 to 6.
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4.3. Entities of Interest

Entities of Interest

Tools — Workflows — Entities of Interest

The Entities of Interest tool allows you to visualise specific groups of entities quickly in
D3PLOT and action them. Actions include:

e Only

e ZoomlIn

e GLB Export

e Mixed-Mode Plot
e Highlight

e Colour By

Setup in PRIMER

In PRIMER, open Entities of Interest from the Workflows menu (Tools — Workflows —
Entities of Interest). In the menu that appears, you can a dd groups of entities to a list,
and save it to a Workflows .json file or add the data to your model in PRIMER and then

write the keyword file.
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= Entities of Interest B0

MName |

Type Partz ¥ Select...

Unblank all

Front Suspension | Parts | 300000, 300004 300002 300003,3000
frontdoors | Parts by Include | 12

backdoors | Pars by Include | 13

grouptest | Parts by Group | 200000

Sawve To File Sawve To Model

Adding Entries to the List

For each group of entities, make sure that you complete the following steps:

1. Name
You must give your entry a name so it can be identitfied

2. Type
Select the entity type for your entry. Current options are Parts, Parts by Set,
Parts by Include or Parts by Group

3. Select...
Select the entities for your entry by using the menu that appears on the right-
hand side.

4. Add

Once you have completed the above steps, Add your entry to the list.

Only and Unblank all

You can select as many entries from the list as you want and then click Only to show
only the selected entries. You can click Unblank all at any time to unblank the entire

model.
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Edit

You can only have one entry selected to Edit an entry. Much like adding an entry to the

list, you then update its name and/or the entities in the entry. You can not change entity

type.

Delete
Select one or more entries from the list and click Delete to delete them.
Saving

You can either save your list of Entities of Interest to a .json file or directly to the model.
The user data from the file will then be picked up when the Workflow is selected in
D3PLOT.

Use in D3PLOT

When you open Entities of Interest in D3PLOT, your list of entries will be displayed,

along with action buttons:

= Entities of Interest B0

M1 | Front Suspenszion | Parts | 300000, 300001, 300002, 300003,
M1 | frontdoors | Parts by Include | 12

M1 | backdoors | Partz by Include | 13

M1 | grouptest | Partz by Group | 200000

Reset Cinby Zoom In GLB Export
Mixed-mode plot (CT} ¥ Transparency Yo
Highlight (Red} v Colour (Red) v

Reset
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You can Reset the selected models to default.
Only
Select one or more entries and Only them.

Zoom In

Select one or more entries and Zoom In on them.
GLB Export

Select one or more entries and GLB Export them for use in D3PLOT Viewer. This will

open the GLB Export Options window, which has the following options:

e Directory
Provide a valid directory location for saving GLB files
e Output
Select the output type - either Current Frame or Animation
e Frame Rate
If Animation is chosen for output, select the default Frame Rate
e Export
Once the above options are all valid, click Export to export one GLB file for each
of the selected entries. The exported GLB filenames will correspond to the entry

names.

Mixed-Mode Plot

Select one or more entries and perform a Mixed-mode plot on them.

The selected entities will be plotted by a method of the users choice. The default is CT
however you can select from the following options using the dropdown menu:
Continous tone solid contour (CT), colour contours with lightning model (SI), line
contour plot (LC), cloud points plot (CL), Iso-surface contour plot (ISO), velocity arrows
plot (VEL) and interface stresses and forces (INT).

Any entities that are not selected will turn transparent and grey. The transparency can
be set by the user using the transparency textbox, the default is 75%.

Highlight

Select one or more entries and Highlight them.
The highlighted entities will turn opaque and a colour of your choice from the
dropdown menu, the default is red.
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The non-highlighted entities will turn grey and transparent of which the value can be set
the user using the transparency textbox, the default is 75%.

Transparency

The Transparency textbox is used to control the transparency value used in Mixed-
Mode Plotting and Highlighting. The default is 75%.

Colour

Select one or more entries and Colour them.
The selected entities will become opaque and turn a colour of your choice from the
dropdown menu, the default is red.

69 /468 LAST UPDATED 15 DECEMBER 2025



4.4. Eroded Elements

Eroded Elements

Tools — Workflows — Eroded Elements

The Eroded Elements tool allows you to visualise eroded (deleted) elements in your
Ansys LS-DYNA simulation.
Note that while using this tool, elements are drawn as they appear at state 1.

Use in D3PLOT

You don't need to set up anything in PRIMER to use the Eroded Elements Workflow.
Simply open it in D3PLOT (Tools — Workflows — Eroded Elements) to visualise Eroded
Elements for any set of results.

When you open Eroded Elements, the elements deleted in the final state are displayed.
The following menu will appear:

— Display Eroded Elements =[x

Show the elements that will be deleted in:
Plot state: M4 |4 | 102 [7102 M pH

Display mode: 1) Eroded elements only

Only show elements deleted since state: III

Mote: Elements are drawn as they appear at state 1

The menu provides several options to control the visualisation of eroded elements.

Plot state

You can choose to display the elements deleted at any plot state. Use the controls in the
menu to change plot state, rather than D3PLOT's main controls. Only elements deleted
between the comparison state and the plot state will be displayed. Note that the plot
state cannot be before the comparison state.

Display mode
There are three display modes:

1. Eroded elements only (default)

Only the elements deleted between the comparison state and the plot state are
shown (all other elements are blanked)
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—[WA] s b I KO KM W L HLSH CT LC Sl CL ISOVEL -0
D3PLOT: ACCORD_50KPH_MPDB

.000000000

2. Eroded elements in red

Displays the elements deleted between the comparison state and the plot state in
red and all other elements in transparent-grey.

—[Wi] " > I MO M M U HSH CT LC Sl CL ISOVEL

=0
D3PLOT: ACCORD_50KPH_MPDB

.000000000

3. Parts with eroded elements

Only the parts with elements deleted between the comparison state and the plot

state are shown (all other parts are blanked). Elements on these parts that are not
deleted will be shown in transparent-grey.
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—[w1] P I Me [ M MM LI HI OSH CT LC SI CL ISOVEL =0
D3PLOT: ACCORD_50KPH_MPDB

.000000000

Comparison state

You can choose to display the elements deleted between the comparison state and the
main selected state. The comparison state can be modified via the textbox. Only
elements deleted after the comparison state will be displayed. Note that the
comparison state cannot exceed the plot state.

Properties

When Eroded Elements is opened, a temporary properties file is saved. When you exit
the tool, you can choose to restore the model properties (view, blanking, colours, etc.)
to their appearance before you opened the tool.

721468 LAST UPDATED 15 DECEMBER 2025



4.5. Intrusion Contour Plot

Intrusion Contour Plot

Tools — Workflows — Intrusion Contour Plot

The Intrusion Contour Plot tool creates a contour plot of intrusion displacements for
selected parts, relative to specified reference coordinates:

REF LOCAL Resultant Displacement

—  Inrusion Contour Pt 12 =[] X (Rel N10779055 10779082 10759491)

Potstate: 144 M 21| M1 pM o4
Reference State | |

24.92

State

34.43
Keep View Updated

43.94

53.45

62.96

72.47

81.98

91.49

101.00

110.51

120.02

129.53

139.04

Setup in PRIMER

In PRIMER, open Intrusion Contour Plot from the Workflows menu (Tools — Workflows
— Intrusion Contour Plot). In the menu that appears, select intrusion parts and
reference nodes, and then save the data to a Workflows .json file or add the data to

your model in PRIMER and then write the keyword file:

— Intrusion Contour Plot =[x
Intrusion Parts: |100166 260000 260001 260002 600028 | Select Parts
RefNode 1: 10762435 | Pick Node 1
RefNode 2: 10762431 | Pick Node 2
RefNode 3: 10762432 | Pick Node 3

Save To File Save To Model

Intrusion Parts
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Select which parts you wish to include in the intrusion plot. The specified parts will be
unblanked in D3PLOT by default, and the camera will adjust to point at the selected

parts.
Reference Nodes

Select three reference nodes that will be used to define a reference coordinate system
and for setting up the camera in D3PLOT. The intrusion contours are calculated relative

to this reference system.
Saving

You can either save the setup data to a .json file or directly to the model. The user data

from the file will then be picked up when the Workflow is selected in D3PLOT.
Use in D3PLOT

When you open Intrusion Contour Plot in D3PLOT, the plot will appear immediately. A

menu will appear giving you further controls:

e Plot State
You can display the intrusion contour plot at any state. Use the controls in the
menu to change plot state, rather than D3PLOT's main controls.

o Reference State
You can adjust the plot to show intrusion relative to a reference state (and, when
using with multiple models, from a specified model rather than from the model
itself).

e Keep View Updated
If the checkbox is ticked then each time a state or reference state change is
made, the camera resets. Uncheck this option if you wish to control the view
manually.
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— Intrusion Contour Plot 2 =[] X

Plot State: |44 |4 M i

Reference State |:|

Keep View Updated
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4.6. Pulse Index Tool

Pulse Index

Tools — Workflows — Pulse Index

During the early stages of vehicle development, it can be useful to understand occupant
acceleration without needing to include a complex and computationally expensive
occupant model.

The Pulse Index Workflow allows you to estimate the acceleration that would be
experienced by a vehicle occupant in a crash test scenario.

The tool assumes a virtual single-degree-of-freedom mass-spring system in which the
occupant is represented by a mass and the seatbelt is represented by a spring. See
below for more details of the pulse index calculation.

This virtual mass-spring system is effectively attached to a selected node moving with a
set initial velocity.

The tool optionally takes a slack input to account for seatbelt engagement.
How to use the Pulse Index tool in PRIMER

Access the Pulse Index tool from the Workflows menu in PRIMER. Upon selecting the

Pulse Index tool, the following menu will appear:

— Pulse Index ? =X

<

Units: U1 (m, kg, s)

Parameters

Initial velocity (m/s): |15.6

Restraint stifiness (per unit mass): @ Constant ‘2000

(N'm/kg) > variable T- 01405
Slack (m): [0 |
Measurement node:  X-Axis v | >|
Time Units:  Seconds [s] v Acceleration Units: @ g
Displacement Units: Metres [m] v QO Display Units
Acceleration Filter: C60 v Read Velocity:|:|
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Units System

Select the appropriate units system for your model. All of the input Parameters will be
expecting an input in the selected units system. When the selected unit system is

changed, all existing inputs are automatically converted to the new units system.
Initial velocity
Enter the initial velocity of the vehicle.

Restraint stiffness

The Pulse Index can either be calculated with constant or variable restraint stiffness
(must be a non-zero positive value). The model assumes a unit mass therefore the
restraint stiffness must be scaled accordingly based on the expected mass of the
occupant. For Constant stiffness, enter a non-zero stiffness value. For Variable
stiffness, select a *DEFINE_CURVE keyword that defines the variable stiffness in terms of
the model units (you may need to create a new keyword before making the selection). If
a constant stiffness is provided, the time period \(T\) for the mass spring system will be
displayed to the right of the Select Curve button (this allows the user to ensure the

given stiffness is reasonable).
Slack (optional)

You can choose to add slack to the seatbelt. This option allows the virtual vehicle
occupant to move freely for a specified distance before the restraint stiffness begins to

take effect. Slack works with both constant and variable stiffness options.

Measurement node

Select a *DATABASE_HISTORY_NODE that will be used as the node on the vehicle
structure to which the virtual single-degree-of-freedom mass-spring system will be
attached.

Display Units
Select time (Seconds or Milliseconds) and displacement units (Metres, Millimetres or
Feet) to use on the graphs using the dropdowns. For the acceleration graph use the

radio buttons to calculate in g or the display units. Please note if the Unit System is
changed, the Time and Displacement Units will default to the matching ones for the Unit
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System, for example changing to U5 would default the Time units to Seconds and the
Displacement units to Feet.

Acceleration Filter

Select the filter which is applied to the vehicle acceleration data before calculation. You
can choose from three options, C60, C180, and C600.

Read Velocity

If desired, vehicle velocity can be used in the calculation rather than vehicle
acceleration. This is done by differentiating the velocity curve with respect to time and
using the resulting curve in place of direct vehicle acceleration data.

Save

You can save the Workflow Definition to a .json file or to the model (as post-*END data).
When saving to the model, you will need to write the model from PRIMER in order to
save the changes to the keyword file.

How to use the Pulse Index tool in T/HIS

Access the Pulse Index tool from the Workflows menu in T/HIS. Upon selecting the Pulse

Index tool, the same menu appears as in PRIMER. This allows you to adjust some of the
input parameters when performing the pulse index calculation. The Measurement Node

and Variable Stiffness settings can only be modified in PRIMER.
Calculate

If the input parameters are valid, the Calculate button will become active. Clicking
Calculate executes the pulse index calculation and produces a four-graph layout
comparing Vehicle and Virtual Occupant results, such as in this example:
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Pulse Index Calculation

Initial Conditions
The vehicle and virtual occupant both start with zero initial displacement:
\(s_tMveh} =s_tNocc} =0\)

The vehicle and the virtual occupant are both given the same initial velocity, defined by
you in PRIMER. In PRIMER, you also specify the restraint system stiffness \(k\) and the
measurement node for the vehicle acceleration \(a_t"{veh}\).

Iterative Calculation

The Pulse Index Workflow performs an iterative calculation to determine the
displacement \(s_tMocc}\), velocity \(v_t*{occ}\) and acceleration \(a_tMocc}\)
experienced by the virtual occupant over time. First, the vehicle's velocity
\(v_{t+1}{veh}\) and displacement \(s_{t+1}{veh}\) at time \(t+1\) are calculated from
its acceleration \(a_tAveh}\):

\(v_{t+1Mveh} = v_tMveh} + a_tAveh} * dt\)
\(s_{t+1}veh} = s_tNveh} + v_tNveh} * dt\)

Then the displacement \(x\) between the vehicle and virtual occupant is calculated and
the effective spring displacement \(x_{eff}\) is found:

\(X = s_tMNocc} - s_tNveh}\)
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\(x_{eff} = (| x| - slack) \ge 0\)

The occupant acceleration is then calculated from the spring displacement, and the
restraint stiffness \(k\). Occupant mass \(m\) has been included in the below equation
for clarity, however, since a unit mass is taken it can effectively be ignored:

\(a_tMocc} = \frac{k}{m}x_{eff}\)

Finally, the occupant's resultant velocity and displacement are calculated, ready for the
next time iteration:

\(v_{t+1}Mocc} = v_tMocc} + a_tMocc} * dt))

\(s_{t+1}occ} = s_tNocc} + v_tMocc} * dt\)
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4.7. Seismic

Seismic Workflows

These are a collection of workflows catered to help you interrogate the results of

your seismic analysis and generate automated reports.

Currently, there are two workflows available for generating global structural

results:
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4.7.1. Storey Drift

Storey Drift

Tools — Workflows — Storey Drift

The Storey Drift workflow tool is used to post-process building drifts on various
locations in the structure which can be used to check compliance against
relevant building standards.

Create Workflow Definition

Expandal Collapseall  Clear A
] Action
Manual
=] Sector
Automotive
Virtual Testing
Any

Seismic
[=] Program

D3PLOT

THIS

In PRIMER, you can setup drift locations, defining nodes for each storey of the
building.

= STOREY DRIFT SETUP

_save | Charal

Selectunts: U2 (mm,t, s} ¥

z=0Ox

Create *DATABASE_HISTORY_NODE cards

Include: M1 <Master file= Select
2 Setup Drift Nodes

Import  Reset View

Add Location

Storey Elevation

Level§ 18000 15887 V| 15800 ¥
Level5 15000 14722 V| 14735 V|
Level 4 12000 13557 V| 13570 ¥
Level3 9000 12382 V| 12405 V|
Level2 6000 11227 V| 11240 V|
Level 1 3000 10027 V| 10040 V|
Base L] 10000 v 10017 |
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In T/HIS, storey drifts are calculated for each of the locations you defined in
PRIMER and then storey curves are generated - plotted on graphs.

This allows you to interrogate the global behaviour of the structure and make
changes to member designs or structural layout if necessary.

=[G1# Poting Disply Auto_Blank =0
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——— SW (Ave of -DRX) - == SW(Ave of -DRY)

Finally, you can generate automated reports with the REPORTER templates
provided.

In the report, corresponding D3PLOT views are paired with each T/HIS plot to
visually locate the drifts in the model.
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4,7.1.1. Storey Drift PRIMER

Storey Drift Setup

When the tool is launched in PRIMER, a window appears for you to set up the
drift definitions you wish to process:

— STOREY DRIFT SETUP 7 =[x
Select units: U1 (m, kg, s} ¥ Create *DATABASE_HISTORY _MODE cards
Include: |M1 <Master file= Select
1 Setup Story Data 2 Setup Drift Nodes
Create Import Add Nedes Re=set View
Storey Elewation Height

First, you need to choose the appropriate unit system from the dropdown menu:

Select unitz: U1 {m, kg, =) ¥
None
U1 {m, kg, s}

_ U2 (mm, t, 2}
U3 (mm, kg, ms)

U4 {mm, g, ms}
S
UG (m, t, 5)

Defining Storey Data

You can define the storey data for the structure either by clicking the Create
button or the Import button under the Setup Storey Data section. Import allows
you to import previously saved storey definitions (e.g. those created for the
Storey Force workflow). When you click Create, the Storey Data window
appears:
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—_ CREATE STOREY DATA =[] %
Cancel
Auto-Create Storey Data from Selected Nodes

Generate

Name Elevation Height

Each storey can be defined manually by populating Name and Elevation
textboxes and then clicking the Add button which will be activated if the inputs
are valid.

Alternatively, you can define multiple storeys automatically by

clicking Generate. You will be prompted to select nodes in the model. This will
then generate storeys for each unique elevation (z-coordinate) among the nodes
you have selected. Finally, you can then modify the labels of each generated
storey to be more informative for your project.
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Select NODE

— SCREENPI |2 =[] X — selectNODE 2 &[]

(bmnsl) (ep) €D (D @ o o

Fiter Vis Key_In Sk

Picked 42 NODE(s)

Cancel
Scr_Area Al Vis
(ML} NODE(s} (in M1}
Serfie  SerPoly o000
wooot
nooz
Feat_Line | An 10003
- N10004
Em ||
MAMN16315 N10008
MAM16127 N10007
M1/N15842 RO
N10009
MAMN15931 S
M1/N15930 T
M1/N15896 N10012
M1MN15150 N10013
M1/M 14862 N10014
MAMN14TTT N10015
M1/MN14766 L
N10017
N10018 4

1 model. Only t'his results found.

M1 Plotting data not found Find results

Time history data available Start T/HIS

Click Apply to import the storey data back to the main setup window.

You can optionally save this data by clicking Save. This will write it to a separate
JSON file, which you can Import when you are starting a new setup. Normally,
storey data would be applicable to multiple Seismic workflows, so saving this
data will be useful to those other workflows too.
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- CREATE STOREY DATA =[] %
Apphy Cancel Save
Auto-Create Storey Data from Selected Nodes

[ Generate LI

Name Elevation Height

Lewvel & 18000 3000
Lewvel 5 15000 3000
Lewel 4 12000 3000
Lewel 3 9000 3000
Lewel 2 G000 3000
Lewvel 1 3000 3000
-| Base 0 0

Defining Drift Locations

There are two ways to define drift locations.

1. Create several at once using Add Nodes.
2. Create one at a time by defining the drift label in the column header text
box and then clicking Add Location.

You can define multiple drift nodes at once by clicking Add Nodes. You will then
be prompted to select nodes in the model. It is recommended to select nodes in
plan view to do this quickly:
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Select NODE

— SCREENPI 2 =[] ¥ — selectNODE 7 &[]
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Cancel ST
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oo | R | Wooos
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N10018 4

The drifts will be assigned with default labels. By right-clicking the drift header,
you can rename the drift with a more informative label, as shown below. You
can click Sketch in this popup menu to locate the drift nodes in the model,
helping you to define an appropriate drift label. You can also redefine new drift
nodes for an existing drift via Select, and even delete a current drift via Delete.
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Clear all

Selectunits: U2 (mm, t 8} ¥ Create *DATABASE_HISTORY_NODE cards

Include: M1 <Master file= Select

etup Drift Nodes
Import  Reset View

Add Location

Storey Elevation Height

To add drift locations individually, define the drift label in the column header
text box and click Add Location. A new blank drift column will be added to the
table. You can then add nodes by right-clicking the drift header and then clicking
Select.
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Clear al

Select units: U2 (mm, t, s} ¥ Create *DATABASE_HISTORY_MNODE cards

Include: M1 <Master file= Select

etup Drift Nodes

Add Nodes Delete Al Import Re=zet View
Add Location

Storey Elewvation Height SO ITT S N T L Morthwest
15887 ¥ 15800 ¥
14722 ¥ 14735 ¥
13557 ¥ 13570 ¥
12382 ¥ 12405 ¥
M227r 11240 ¥
10027 ¥ 10040 ¥
10000 ¥ 1017 ¥

You may wish to update specific nodes on each drift manually. To do this, right-
click the desired drift node on the table and use either Pick or Select in the
popup menu.

To delete a node for a particular storey in the drift, just delete the contents of
the cell in the table.

Clear al

Select units: U2 (mm, t, s} ¥ Create *DATABASE_HISTORY_MNODE cards

Include: M1 <Master file= Select

Setup Drift Nodes

Import Re=zet View

Add Location

Storey Elevation Height ¥ MNortheast
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Writing the Workflow File

Once all data has been defined, save the drift setup by clicking Save. This will
write a Workflow file in JSON format. This file will be used to post-process the
defined drifts in T/HIS and create a report in REPORTER.

The Storey Drift Workflow tool has been designed to be used on a sweep of
Ansys LS-DYNA runs with different ground motions applied to the same model.
It is advised to save the Workflow file in the parent folder (the folder containing
several child folders, each containing one set of ground motion results).
Currently, this Workflow will only work properly if only one Workflow file exists
in the parent folder, including its child folders. If you save this file in the folder of
an individual model, then there is a risk to duplicate the Workflow file, which
might cause problems later. This will most probably happen when you duplicate
the original model to create a new model with a different ground motion input.

Clear all *DATABASE_HISTORY_NODE wil be created for nodes missing in card definition.
Select unite: U2 (mm, t, 5} ¥ Create *DATABASE HISTORY _MODE cards
Include: M1 <Master file= Select
1 Setup Story Data Setup Drift Nodes

=¥
Edit Import Export Add Nodes Delete All Import Reset View
Storey Elewvation Height Southwest ¥ Mortheast ¥ Morthwest ¥

Level 6 13000 3000 15887 ¥ 15800 ¥ 15896
Level 5 15000 3000 14722 ¥ 14735 ¥ 14731
Level 4 12000 3000 13557 ¥ 13570 ¥ 13566
Level 3 5000 3000 12382 ¥ 12405 ¥ 124
Level 2 6000 3000 H2zr v 11240 ¥ 11236
Level 1 3000 3000 10027 ¥ 10040 ¥ 10036
Base 0 0 10000 ¥ mnmmy - r 10013

Database history output

For this workflow, DATABASE_HISTORY_NODE(s) will be generated for each drift
node. Remember to save the .key file and rerun the model if necessary. As
shown above, some defined nodes will be latent (highlighted in light blue). This
means that the DATABASE_HISTORY_NODE(s) do not exist in the model yet. You
would need to rerun the model so the results will be available in T/HIS.
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Before saving the drift setup, you may also wish to select an include file for the
DATABASE_HISTORY_NODE(s). You can choose an include file by clicking
Select above the Setup Drift Nodes header. The tool will add any
DATABASE_HISTORY_NODE keywords created to your selected include file.

Resetting the data

To reset all data, click Clear all and start the whole process again to define a
new drift setup. Alternatively, use Delete All under the Setup Drift Nodes
section to reset only the drift nodes while retaining the storey data.

Importing existing Workflow Data

When an existing Workflow file is present in the root folder, the storey data and
drift nodes are automatically imported when you run this Workflow.

After removing all data in a current session, you can import the storey data and
the drift nodes by clicking the Import buttons on each sub-section. Storey data
must be imported first before importing the drift nodes. Every node on each
drift specified in the Workflow file are validated. If a node does not exist, it will
be highlighted in the table, flagged as an error. For further details on importing
storey data, please refer to the following section.

Importing existing Storey Data

As mentioned on the section above, you can import pre-defined storey data to
quickly define storeys. The storey data may exist in an external JSON file or in
the Workflow file. If it is present, you will be prompted to use an existing
Workflow file. If you choose not to, then a file selector popup will appear so you
can select an external JSON file.
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STOREY DRIFT SETUP 2 =%

Select units: U2 (mm, t, 5} ¥ Create *DATABASE_HISTORY _MWODE cards
Include: M1 <Master file= Select
1 Setup Story Data 2 Setup Drift Nodes
Create Import Add Nodes Reset View
Storey Elewation Height
—_— Import Storey Data =]

@ Do you wish to get the storey data from the existing workflow file?

Yes No

Dealing with input Errors/Warnings

You might encounter errors or warnings when populating the drift table.

If errors exists, the Save button will be disabled so you cannot proceed unless
the errors are addressed. On the other hand, warnings will not disable the Save
button so you may still proceed with caution. Make sure the warnings are
expected and intended. For example, drift nodes on one drift location might sit
on different XY coordinates. If the difference is outside the tool's tolerance, this
tool will show you a warning. You may then proceed or update the selection.

The most critical warnings and errors will be shown at the top of Setup Drift
Nodes section for your information. The cells related to input errors/warnings
will be colour-coded. More details on these is available on the Help button on
the right side of the Setup Drift Nodes section header.

94 /468 LAST UPDATED 15 DECEMBER 2025



= STOREY DRIFT SETUP 2-Ox

| "DATABASE_HISTORY_NODE wil be created for nodes missing in card definion. |
Selectunits: | UZ(mm ts) ¥ Create *DATABASE_HISTORY_NODE cards

Include: M1 <Master file= Select

= HELP BOX Z-0Ox
[ o< T

Add Location Help on setting up drift nodes

Storey

This workflow captures several issues encountered during user input and conveys

Levels 18000 3000 15887 V| 15800 ¥| 15896 them to the user in various ways. These include showing warning messages and
highlighting table cells. The most critical warning or error is shown in the
LevelS 15000 3000 14722 V| 14735 V| 14731 main message box in the top region of the GUI, while the cells in the table
Leveld 12000 3000 13857 W 13570 ¥| 13586 are highlighted depending on the issue category.
Level3 2000 3000 1232 Y| 12405 Y| 12401 Users cannot continue unless these are disposed.
Level2 8000 2000 nzr v 11240 v 11238 Users may proceed, assuming the issue can be ignored.
Levell 3000 3000 10027 W] 10040 Y| 10038 Node selected is not yet in any DE_HIST_NODE cards.
Base o o 10000 ¥ 10017 ¥ 10013 These DB cards will be created but model should be
saved and reanalysed.
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4.7.1.2. Storey Drift T/HIS

Storey Drift Viewer

When the tool is launched in T/HIS, the storey drift curves will be generated for
each graph setup existing in the Workflow file. Then you will be presented with
this window below.

When the Workflow file is initially created from PRIMER, default graph setups are
included - one for each direction component, for each drift location defined. The
storey drift curves will be created for each of these graph setups and the first
graph setup will be plotted in T/HIS and will be active in the Viewer GUI:
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Storey Drift along X-Axis
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— STOREY DRIFT VIEWER 7 |:| »
GELELINE W Export to CSV

Drrift | SWW

Component
wodel (11112 ] (142 )

View graphs stored in JSON...

e M cioY M M

Modify graphs stored in JSON...

Create Edit Remove Reszet

Create new graph

Modify curve display settings... Save Reset

Display Entity By: Colour

Dizplay Component By: ~ Linestyle
Dizplay Model By: Inherit
Show Modelz? Show

Summarize By:  Average

Model Colours: |~ Greyscale

Summary Colours: |~ Coloured
KModel Linewidth: Mormal

- 4 4 4 4 4 4 4 4

Summary Linewidth: Bold

Storey Drift limits... Export Heszet
Label X Value

aveimt  (RI €03

Source: | <Default file= Import Export defaults

Storey datum =settings... Show Save Heset

The Viewer GUI is generally split into four sections listed below:

Graph selection/creation panel
Curve display settings

Storey drift limits definition
Storey datum settings

AwnN =

Graph selection/creation panel

This panel allows you to cycle through the graphs you have generated. You can
use the navigation buttons to view the graphs sequentially or you can select a

graph from the combo box.
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View graphs stored in JSOMN. ..
fd [ c1ov e M

GRAPHS
Modify graphs stored in J5C o4 (SW-DRX)
Create Edit G2 (SW.DRY)

G3 (NE:DRX)
Modify curve display settingfe¥| (NE:DRY)

Display Entity By: G5 (2 DRIFTS:DRX;DRY)
Display Component By: ~ 'G6 (SWDRXDRY')

You will be provided with three toggles: drift locations, direction components,
and model. The toggle for drift locations will only be shown if more than one
drift is included in the current graph setup. All direction component toggles will
be shown, but only those included will be active. Finally, the model toggles will
only be visible if more than one model is loaded in the current T/HIS session.

Drift | 2 DRIFTS
L sw J[_ ne |
Component
Model

In this panel, you are provided with control buttons allowing you to create or
modify graph setups.

To create a new graph, click Create. You will then be presented with a new
window as shown below. Select the drifts and direction components you want to
include. Once the selection is made, the Add to Graph button will be active.
Click Add to Graph to generate the list of curves that will be added to the graph,
which will be shown on the list box on the right. You may then do some final
selection adjustments (e.g. you can remove some of the curves listed by
selecting them and clicking Remove).

Once you have finalised the curves you wish to include, click Create to generate
the new graph and return to the Plot Viewer window.
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A

ADD NEW GRAPH, G5 =[] =

DRIFT(S) GRAPH CURVES

Select DRIFT(S) from the listbox and choose Component(s)
to add curve(s) to the graph.

Add to Graph Remove
Component
2 DRIFTS read from JSON file. 4 CURVES added.
[ a0 [ none | 2 DRIFTS selected RIS 2 curves selected
SW (7 Nodes) SW:DRX
NE (7 Nodes) SW-DRY
NE:DRX
NE:DRY

Other commands available to you are as follows:

1. Edit allows you to modify the currently active graph setup in your Plot
Viewer. You will be shown with a similar window as for Create.

2. Remove allows you to delete the currently active graph setup. This will
not delete the T/HIS curves associated with the graph.

3. Reset deletes every graph setup and recreates the defaults set in PRIMER.

Modifications made in the graph selection panel will be automatically
saved to the Workflow JSON file.

You can also export the current T/HIS curves to an external file. You can do this
by clicking Export to CSV.

Curve display settings

This panel allows you to define the formatting of the curves in the T/HIS graph.
These settings will be applied to all graph setups stored in your Workflow file.
Later, when you generate the report, REPORTER will read these settings and
apply the styling you have defined.

The Workflow file will hold two separate sets of settings for single model mode
and multiple model mode. This is because you may want to have different
settings when you are plotting results for only one model and when you are

100 /468 LAST UPDATED 15 DECEMBER 2025



plotting results for multiple models. If you are intending to generate reports
containing results from a single model and from multiple models, you need to
define the settings for these two modes separately.

The first three settings are responsible for categorising your curves by drift
location, direction component and model - in the following hierarchy order:

Meodify curve display settings. . Save Heset

Display Entity By Colour ¥

Dizplay Component By: ~ Linestyle ¥
Display Model By: Inherit W

You can categorise the drift locations and direction components

by Colour or Line style. For example, if you display the drift locations by colour
and the direction components by line style, the tool will then assign one colour
for all curves under a drift location and will assign one line style for all curves
under a direction component. As shown in the example below, all curves under
Drift SW are red and all the curves representing drifts along the X direction
(DRX) have solid lines:
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You can also categorise the models by Colour or Line style. For models, there is a
third option called Inherit (which is set by default). This option essentially tells
the tool that the curves will not be categorised by model. Instead, they will just
follow the formatting of the first two categories. This is particularly useful if you
are more concerned with the aggregate curves and you are just displaying the
model curves to see if there is an outlier compared to the aggregate curve. If you
use this option, you can quickly identify visually which model curves are
associated with an aggregate curve.

In the example below, the curves under Drift SW along DRX are solid lines in red
colour. The curve representing the mean storey drifts follows the same format
but with a thicker line width to differentiate it from the rest of the individual
model curves under the same categories:
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This current implementation of curve categorisation may not work for all
scenarios, and could be improved further in future. Please contact us with your

feedback.

The other curve settings available to you are described below:

1. Show Models allows you to set if the model curves are shown or hidden
in the plot. This is only relevant for multiple model mode.
2. Summarize by allows you to choose which aggregate curve is shown. You
have the following options: None, Average, Envelope.
3. Model Colours allows you to choose if the model curves will be in
Colour or Greyscale.
4. Summary Colours allows you to choose if the aggregate curves will be
in Colour or Greyscale.
5. Model Line width allows you to set the line width for the model curves.
6. Summary Line width allows you to set the line width for the aggregate

curves.
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Modify curve display settings... Save Reset
Dizplay Entity By: Colour

Dizplay Component By: ~ Linestyle
Display Model By: Inherit
Show Models? Show

¥
¥
v
v
Summarize By: = Awverage ¥
Model Colours: = Coloured ¥
Summary Colours: ~ Coloured ¥
Model Linewidth: Fine L
¥

Summary Linewidth: 3 Pixels

Any modifications made in this settings panel will not be automatically saved to
the Workflow file. Click Save to write these settings to the Workflow file. You may
also revert back to default settings by clicking Reset, which will simultaneously
update these settings on the Workflow file.

Storey Drift limits

Storey Drift limits. .. Export Reset
Label X Value

Source: | <Default file> Import Export defaults

This panel allows you to define vertical curve limits on the positive and negative
X-axis. These limits normally represent acceptable code standard drift limits.
They are typically included in building design reports to demonstrate
compliance.

There are two types of vertical storey curve limits that you can define:

1. Constant curve limit along the structure elevation
2. Stepped curve limit, where the desired limit per storey extent varies

You can define a constant curve limit using this panel. In order to define a
stepped curve limit, you need to import a CSV file. You can download an
example plot limit input file by clicking Export defaults.

You can also import a constant curve limit using an external file and this file may
contain multiple curve limits of different types. Theoretically, you can store all
your curve limits into one file to quickly generate them later.
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To define a constant curve limit, you would need to define a label and the X-axis
value on the text boxes provided. Then, click Add.

Storey Drift limits... Export Heszet

Label X Value

o it

To define a stepped curve limit, create a CSV file following the data format of the
exported default file. Click Import to add the data to the plot.

The limits created will be listed below along with some control buttons to
manipulate them:

1. Show or hide the curve limits using the ON/OFF toggles

2. Change the colour of the curve limits using the colour selection
dropdown.

3. Delete a curve limit using the delete (X) button. Currently, this panel does
not allow you to edit an existing curve limit. You may need to recreate a
curve limit to modify the X-value(s) along the storeys.

Storey Drift limits... Export Reset

Label X Value

off | codeimit ([ IIEIEE
new imt ([

Linear
Stepped

Source: | storey_drift_plot_limits_import| Import  Export defaults
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The storey curve limits will be automatically saved to the Workflow file upon
creation. Curve colour and visibility settings will also be automatically updated in
the Workflow file upon changing them in this panel. You may wish to store these
data separately for future use. You can do so by clicking Export located on the
right side of the panel header.

You may also revert back to default storey curve limits by clicking the Reset
button.

Each Workflow will have a different set of default limits.

Storey datum settings

This panel allows you to define the formatting of the storey datums shown in the
plot. This panel is hidden by default. Click Show to reveal this panel.

The settings available to you are as follows:
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Colour allows you to choose the colour of the storey datums

Line Style allows you to choose the line style of the storey datums

Line Width allows you to choose the line width of the storey datums
Label Font allows you to choose the font of the storey datum labels
Label Size allows you to choose the font size of the storey datum labels
Label Position allows you to define the location of the labels relative to
the storey datums

ounkwnN-~

Storey datum settings. .. Hide Sawve Reset

Colour: Foreground W
Line Style: DashZz ¥
Line Width: Fine Y
Label Font: Helvetica Mecr
Label Size:  Automatic ¥

Label Pesition: Above Centrew

Any modifications made on this settings panel will not be automatically saved to
the Workflow file. Click Save to write these settings to the Workflow file. You may
also revert back to default settings by clicking Reset, which will simultaneously
update these settings on the Workflow file.
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4.7.1.3. Storey Drift REPORTER

Storey Drift Report

This workflow provides you with REPORTER templates to automatically generate
report documents. The template compiles all T/HIS graphs you have set in
PRIMER and T/HIS along with a model view from D3PLOT to show you the
locations of drifts you have specified on each graph.

There are currently two templates with different report layouts available.

e 1x1 layout showing one T/HIS-graph/D3PLOT-model-view pair per page,
split vertically.
e 2x1 layout showing two T/HIS-graph/D3PLOT-model-view pairs per page.

Running the template

Upon opening the template, you will be prompted to select the parent/root
folder where all your model keyword files sit. If you have followed the
recommendations for Writing the Workflow File from PRIMER, this should be the
same directory where you have saved the Workflow file.

P Select root folder *

Please select the parent directory that holds all the desired LS-DYMNA keyword files.

When multiple models are detected, the template will show you another window
where you can choose which models to include in the report. By default, all
models are selected assuming that the root folder only contains the relevant
model analysis runs that you wish to process and report.

P select Models O

Select models that will be used to generate report...

M1 C:/path/to/modell/modell.key

M2 C:/path/to/model2/model2. key

M3 C:/path/to/model3/model3. key
Cancel

After this, the template generation should commence, running T/HIS and
D3PLOT items to generate the report images. These images will also be saved
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into a subfolder named "reporter" that will be created when this template is
generated. A sample page from a successful template run is shown below.

The REPORTER variables hold a record of the paths of models you have chosen

to run. This can serve as a way to validate that you have run the models you
intended.
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4.7.2. Storey Force

Storey Force

Tools — Workflows — Storey Force

The Storey Force workflow tool is used to show forces on each storey of the
building to investigate the flow of force through the entire structure or on
selected elements grouped into SET_PARTS.

- Workflows 2—0Ox
Create Workflow Definition Manage Model Workflows
Expandal Collapse all  Clear A
=] Action
Manual
[E] Sector

Automotive

Virtual Testing
Any

Seismic
[=] Program

D3PLOT

THIS

Strength Check Euro NCAP VTC Videos C-NCAPVTC Videos

In PRIMER, you can define cross sections for each SET_PART, for every storey of
the building.

Selectunits: U2 (mm,t,s) ¥

STOREY FORCE SETUP Z=0Ox%

CREATE "DATABASE_CROSS_SECTION_PLANE CARDS

Include: U1 <Master fie Select

2 Setup SET_PART(s) 3

Import  Export Creale  Select  Refresh  lodiy  Remove  Dckle
Sketch O ResetView Import

Offset (mm): | 400

6 SET_PARTS imported. 42 DATABASE_CROSS_SECTIONS generated/imported.
EREa SET_PART (Curr: none) ) ] [ 21 [ Hone | DATABASE_CROSS_SECTION (Curr: none) ]

I1/5_PT200000 (ElementTag:AliGroupTag:Al 186 Parts) W1/XSEC! (ElementTag:AllGroupTag:Al Elevation:400) Al
H1/5_PT200001 (ElementTag:AliGroupTag:Column: 120 Parts) W1/XSEC2 (ElementTag. AlLGroupTag:Al Elevation:3400)

H175_PT200002 (ElementTag:AllGroupTag:st
H1/5_PT200003 (ElsmentTag:SVW1-A;GroupTag:Sh
H1/5_PT200004 (ElementTag:SVW1-B;GroupTag:sh
H1/5_PT200005 (ElementTag: SW1-C/GroupT:

W 1/XSEC3 (ElementTag: ALGroupTag:Al
W1/XSECH (ElementTag: AlGroupTag:A
W1/XSECS (ElementTag: AlGroupTag:Al
W1IXSECS (ElementTag: Al GroupTag:Al
W1IXSECT (ElementTag:AllGroupTag:Al
W1IXSECS (ElementTag: All GroupTag:Colurn Elevation:400)

W1IXSECS ;Elevation:3400)

W1IXSEC10 (ElementTag:AllGroupTag:ColumnElevation 5400) \/

In T/HIS, storey forces are extracted for each of the cross sections you defined in
PRIMER and then storey curves are generated - plotted on graphs.
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This allows you to interrogate the global behaviour of the structure and make
changes to member designs or structural layout if necessary.

= [c1H

Piotting  Display Auto_Blank¥

STOREY FORCES VIEWER —Ox
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Leveld
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T T
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T
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Shear Force (N) (x1E+6)

M1/ElementTag-All, GroupTag:All (+FX)
M2/ElementTag-All: GroupTag:All (+FX)
M3/ElementTag:All,GroupTag:All (+FX)
ElementTag:All;GroupTag:All (Ave of +FX)
M1/ElementTag:All,GroupTag:All (-FX)
M2/ElementTag-All: GroupTag:All (-FX)
M3/ElementTag:All:GroupTag:All (-FX)
ElementTag Al GroupTag:All (Ave of -FX)

—— M1/ElementTag:All GroupTag:Column (+FX)
—— M2/ElemeniTag:All;GroupTag:Column (+FX)
—— M3/ElementTag:All; GroupTag:Column (+FX)
ElementTag:All,GroupTag: Column (Ave of +FX)
—— M1/ElementTag:All, GroupTag:Column (-FX)
—— M2/ElementTag:All. GroupTag:Column (-FX)
—— M3/ElementTag:All, GroupTag:Column (-FX)
ElementTag-All; GroupTag: Column (Ave of -FX)

[EITTRETN Export to CSV.

Set_Part | 3 SET_PARTS
Wosel 111 B

View graphs stored in JSON
M [ c v

Wodify graphs stored in JSON

Edit Remove  Resat
Wodify curve display sefings. Save Reset

Display Entity By: | Colour ¥
Display Component By: | Linestyle ¥
Display ModelBy: | Inhert ¥
Show Models? | Show ¥
Summarize By: | Average ¥
Model Colours: | Greyscale ¥
Summary Colours: | Coloured ¥
Model Linewidth; Fne v

v

Summary Linewidth: 3 Pasels

Storey Force fimts. Export Clear
Label X Value

Source: |<Defaut fie Import

‘Storey datum seftings. Show Save Reset

Finally, you can generate automated reports with the REPORTER templates
provided.

In the report, corresponding D3PLOT views are paired with each T/HIS plot to
highlight the corresponding SET_PART(s) in the model.
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M1/ElementTag Al.GroupTag:Column (+FX)  —— M2/ElemeniTag:AliGroupTag: Shearwall (+FX
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4.7.2.1. Storey Force PRIMER

Storey Force Setup

When the tool is launched in PRIMER, the setup window opens. This where you
select the SET_PARTSs and cross-sections you wish to process:

= STOREY FORCE SETUP ? =[x
Selectunits: U1 (m, kg, s} ¥ CREATE *DATABASE_CROSS_SECTION_PLANE CARDS
Include: M1 =Master file= Select
1 Setup Story Data ; Setup SET_PART(s) CROSS_SECTION(s)
mport Create | Select Offset (m):
Reset View Import Reset View
Please import SET_PART(s) from M1... Please generate DATABASE_CROSS_SECTIONS(s) on M1...
Storey Elevation Height SET_PART (Curr: none) DATABASE CROSS_SECTION (Curr: none)

First, you need to choose the appropriate unit system from the dropdown menu:

Select units: U1 (m, kg, s} *¥
Mone
U1 (m, kg, s}
_ U2 imm, t, 3} I
Create U3 (mm, kg, ms)

U4 {mm, g, ms}
Us (ft, slug, s}

et |

Defining Storey Data

You can define the storey data for the structure either by clicking

the Create button or the Import button under the Setup Storey Data

section. Import allows you to import previously saved storey definitions (e.g.
those created for the Storey Drift workflow). When you click Create, the Storey
Data window appears:
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—_ CREATE STOREY DATA =[] %
Cancel
Auto-Create Storey Data from Selected Nodes

Generate

Name Elevation Height

Each storey can be defined manually by populating Name and Elevation textboxes and
then clicking the Add button which will be activated if the inputs are valid.

Alternatively, you can define multiple storeys automatically by clicking Generate. You
will be prompted to select nodes in the model. This will then generate storeys for each
unique elevation (z-coordinate) among the nodes you have selected. Finally, you can
then modify the labels of each generated storey to be more informative for your
project.
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Select NODE
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1 model. Only t'his results found.

M1 Plotting data not found Find results

Time history data available Start T/HIS

Click Apply to import the storey data back to the main setup window.

You can optionally save this data by clicking Save. This will write it to a separate JSON
file, which you can Import when you are starting a new setup. Normally, storey data
would be applicable to multiple Seismic workflows, so saving this data will be useful to
those other workflows too.

CREATE STOREY DATA, 20w

-Save

| Auto-Create Storey Data from Selected Nodes |

Name Elewvation Height
Add

Level & 18000 3000
Level 5 15000 3000
Level 4 12000 3000
Level 3 5000 3000
Level 2 6000 3000
Lewvel 1 3000 3000

Base 0 0
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Defining SET_PARTSs

If you have not defined any SET_PARTS prior to running this Workflow, you can
use the Create button under the Setup SET_PART(s) section of the setup
window. A popup window will appear allowing you the create a new SET_PART.
This window is the same as PRIMER's usual Create SET_PART menu (Volumes | &
Il— SET— PART— Create).

If you have defined some SET_PARTs beforehand, you can use them by
clicking Select. A selection window will appear, prompting you to choose
SET_PARTS in the model.

Save Clear all
Selectunits: U2 (mm, t, 8) ¥ CREATE *DATABASE_CROSS_SECTION_PLANE CARDS

nciude: M1 <Master file= Select

Setup Story Data Setup SET_PART(=s) CROSS_SECTION(s)

Create Select Refresh Modify Remove Delete Offset (mm}): Generate Refresh Remove Delete

Sketch Only Reset View Import Sketch  Reset View
6 SET_PARTS imported. Please generate DATABASE_CROSS_SECTIONS(s) on M1...
Starey Elevation Heignt [ A1 [ None | 3 SET_PARTS selected | Al None | DATABASE_CROSS_SECTION (Curr:none) |

Level 6 18000 3000 M1/5_PT200000 (ElemeniTag:AllGroupTag:All: 155 Parts)

Level 5 15000 3000 M1/S_PT200001 (ElementTag:Al,GroupTag:Column: 120 Parts)

Level 4 12000 3000 M1/5_PT200002 (ElementTag:AllGroupTag:Shearwall: 35 Parts)

Level 3 5000 3000 M1/5_PT200003 (ElementTag:SW1-A;GroupTag:Shearwall: 6 Parts)

Level 2 5000 3000 M1/5_PT200004 (ElementTag:SW1-B;GroupTag:Shearwall: 6 Paris)

Level 1 3000 3000 M1/5_PT200005 (ElementTag:5W1-C,GroupTag:Shearwall: 6 Parts)
Base o o
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Some section controls will be active when you select SET_PARTSs in the list box as
shown above. You will have access to SET_PART commands that will allow you to
modify a SET_PART or update your list.

1. Modify - modify SET_PARTSs one at a time. A popup window will appear to
allow you to modify the properties of the SET_PART and add or remove
PARTs from it.

2. Remove - remove existing SET_PARTSs from the list. This will not delete
them from the model.

3. Delete - remove existing SET_PARTSs from the list and delete them from
the model. The deletion is not recursive so the PARTs along with their
components will still remain.

4. Sketch - highlight the contents of one or more SET_PARTSs in the model.

5. Only - isolate the components of one or more SET_PARTSs in PRIMER,
blanking everything except those components.

6. Reset view - reset the state of the model in view and remove sketches.

7. Refresh - re-validate the SET_PARTSs listed. If any SET_PARTs have been
deleted using other PRIMER menus, this command will remove them from
the list too.

Defining Storey DATABASE_CROSS_SECTIONS

DATABASE_CROSS_SECTIONSs can be derived from the storey and SET_PART
definitions by clicking Generate. This button will be active only after you specify
a positive offset value. The offset value applies a vertical offset for the cross-
sections from each storey level z-coordinate. The purpose of the offset is to
ensure that DATABASE_CROSS_SECTIONSs intersect beam, shell and solid
elements, preferably at their midpoint, rather than aligning with nodes at their
ends (which would typically be the case without an offset, since storey levels are
typically defined at node locations).
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_ STOREY FORCE SETUP 2=0Ox

Selectunits: U2 (mm, t,s) ¥ CREATE *DATABASE_CROSS_SECTION_PLANE CARDS
Include: M1 <Master fles | ekt
1 Setup Story Data 2 Setup SET_PART(s)
import  Export Create  Sekct  Refresh | Modify | Remove ([JEEECHM Offsst(mm) 400 Remove  Delele
Sketch Only ResetView  Import
6 SET_PARTS imported. 42 DATABASE_CROSS_SECTIONS generated/imported.

Storey Elevation Height [ A | one | 1 SET_PART selected | [ A1 ] one | DATABASE_CROSS_SECTION (Curr: none) |
Level& 18000 3000 M1/5_PT200000 (ElementTagAllGroupTag:All: 156 Parts) M1/XSEC (ElementTag: Al GroupTag:AllElevation:400) ,‘
Level 5 15000 3000 M1/S_PT200001 (Elemen{Tag.Al,GroupTag:Column: 120 Parts) M1/XSEC2 (ElementTag: Al GroupTag:AllElevation: 3400}

Level 4 12000 3000 M1/5_PT200002 (ElementTagAllGroupTag:Shearwall: 36 Parts) M1/XSEC3 (ElementTag: Al GroupTag:AllElevation:6400)
Level 3 5000 3000 M1/S_PT200003 (Elemen{Tag:SW1-A;GroupTag: Shearwall: & Parts) M1/XSEC4 (ElementTag: Al GroupTag:AllElevation: 3400}
Level2 6000 3000 M1/5_PT200004 (ElementTag: SVW1-B,GroupTag:Shearwall 6 Parts) M1/XSECS (ElementTag:All GroupTag:AllElevation: 12400)

Level 1 3000 3000 M1/S_PT200005 (Elemen{Tag:SW1-C;GroupTag:Shearwall: § Parts) M1/XSECE (ElementTag: Al GroupTag:AllElevation: 15400)

TR L g MXSECT (B — CROSS_SECTION(s) Generated =0
M1/XSECB (E
M1/XSECS (E 42 existing CROSS_SECTIONS have been imported.
MAKSECIO ()

A popup window will appear upon successful cross-section generation. It will
show you how many new DATABASE_CROSS_SECTIONs have been created in the
model, and/or how many existing ones have been added to the
CROSS_SECTION(s) sub-section list box.

Selectunits: U2 (mm, t,s) ¥ CREATE *DATABASE_CROSS_SECTION_PLANE CARDS
Include: M1 <Master fie= | select
1 Setup Story Data 2 Setup SET_PART(s) CROSS_SECTION(s)
import  Export Create = Select  Refresh f oftset(om): 400  [[EREd Refresh  Remove
Sketch On Reset View Import Sketch  Reset View
5 SET_PARTS imported. 42 DATABASE_CROSS_SECTIONS generated/imported.

Storey Elevation Height [l Al [ none | SET_PART (Curr: none) | [ a1 [ none | 3 DATABASE_CROSS_SECTIONS selected |
Level 6 18000 3000 M1/5_PT200000 (ElementTag:All, GroupTag:All: 156 Parts) M1/XSECZ5 (ElementTag:SW1-B,GroupTag: Shearwall,Elevation:400) ,‘
Level 5 15000 3000 M1/5_PT200001 (ElementTag:All,GroupTag:Column: 120 Parts) M1/XSEC30 (ElementTag:SW1-B,GroupTag: Shearwall,Elevation:3400)
Level 4 12000 3000 M1/5_PT200002 (ElementTag:AllGroupTag:Shearwall: 35 Parts) M1/XSEC31 (ElementTag:SW1-B;GroupTag:Shearwall,Elevation:6400)
Level 3 9000 3000 M1/S_PT200003 (ElementTag:SW1-4;GroupTag:Shearwall: & Parts) M1/{SEC32 (ElemeniTag:SW1-B;GroupTag:ShearwallElevation:5400)
Level 2 6000 3000 M1/S_PT200004 (ElementTag:5W1-B;GroupTag:Shearwall: 6 Parts) M1/XSEC33 (ElemeniTag:SW1-B;GroupTag: Shearwall;Elevation: 12400}
Level 1 3000 3000 M1/5_PT200005 (ElementTag:SW1-C;GroupTag:Shearwall: 6 Pars) M1/XSEC34 (ElementTag:SW1-B;GroupTag: Shearwall,Elevation: 15400}

Base 0 0 M1/XSEC35 (ElementTag:SW1-B;GroupTag: Shearwall,Elevation: 17600}

M1/{SEC35 (ElemeniTag:SW1-C;GroupTag: ShearwallElevation:400)
M1/{SEC3T (ElementTag:3W1-C;GroupTag Shearwall,Elevation: 3400}
M1/XSEC38 (ElementTag:SW1-C,GroupTag Shearwall,Elevation:6400) ‘
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Similar to the SET_PARTSs, some commands will be available to you when you
select DATABASE_CROSS_SECTIONSs in the list box.

1. Remove - remove existing DATABASE_CROSS_SECTIONSs from the list. This
will not delete them from the model.

2. Delete - remove existing DATABASE_CROSS_SECTIONs from the list and
delete them from the model.

3. Sketch - highlight the DATABASE_CROSS_SECTIONS you selected, along
with the SET_PARTSs they refer to.

4. Reset view - reset the state of the model in view and remove sketches.

5. Refresh - re-validate the DATABASE_CROSS_SECTIONS listed. If any
DATABASE_CROSS_SECTIONSs have been deleted via other PRIMER menus,
this command will remove them from the list too.

Tip: You may want to delete an entire set of DATABASE_CROSS_SECTIONs from
the model that were created by previously running this Workflow. To quickly
delete unwanted DATABASE_CROSS_SECTIONS, repopulate the setup window
with the previous storey data and SET_PARTSs you have used, and then generate
the CROSS_SECTIONs with the same offset value. Once these CROSS_SECTIONs
are listed, you can select them all and click Delete.

Writing the Workflow File

Once all data has been defined, save the storey force setup by clicking Save. This will
write a Workflow file in JSON format. This file will be used to post-process the defined
DATABASE_CROSS_SECTIONs in T/HIS and create a report in REPORTER.

The Storey Force Workflow tool has been designed to be used on a sweep of Ansys LS-
DYNA runs with different ground motions applied to the same model. It is advised to
save the Workflow file in the parent folder (the folder containing several child folders,
each containing one set of ground motion results). Currently, this Workflow will only
work properly if only one Workflow file exists in the parent folder, including its child
folders. If you save this file in the folder of an individual model, then there is a risk to
duplicate the Workflow file, which might cause problems later. This will most probably
happen when you duplicate the original model to create a new model with a different
ground motion input.
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[ sove ] Cearal |

Selectunits: U2 (mm, t,s) ¥ CREATE *DATABASE_CROSS_SECTION_PLANE CARDS
Include: M1 <Master file= Select
: Setup SET_PART(s) CROSS_SECTION(s)
Edit Import Export Create Select  Refresh Offset (mm): 400 Refresh
Reset View Import Reset View
6§ SET_PARTS imported. 42 DATABASE_CROSS_SECTIONS generatedfimported.
Storey Elevation Height [ A1 [ none | SET_PART (Curr: none) [ A1 ] none | DATABASE_CROSS_SECTION (Curr: none)
Level 6 18000 3000 M1/5_PT200000 (ElementTag:All, GroupTag:All: 156 Parts) M1/XSEC1 (ElementTag.All, GroupTag:AllElevation:400)
Level 5 15000 3000 M1/S_PT200001 (ElementTag:AllGroupTag:Column; 120 Parts) M1/XSEC2 (ElementTag Al GroupTag:AllElevation:3400) I
Level 4 12000 3000 M1/S_PT200002 (ElementTag:All,GroupTag:Shearwall: 35 Parts) M1/{SEC3 (ElementTag: Al GroupTag:AllElevation:5400)
Level 3 5000 3000 M1/5_PT200003 (ElementTag:SW1-A;GroupTag:Shearwall: & Parts) M1/XSEC4 (ElementTag.All, GroupTag:AllElevation:9400)
Level 2 5000 3000 M1/5_PT200004 (ElementTag:SW1-B;GroupTag:Shearwall: 6 Pars) M1/XSECS (ElementTag.All, GroupTag:AllElevation: 12400}
Level 1 3000 3000 M1/5_PT200005 (ElementTag:SW1-C;GroupTag:Shearwall: 6 Pars) M1/XSECE (ElementTag.All, GroupTag:AllElevation: 15400}
Base 1] ] WM1/XSECT (ElementTag AlGroupTag:AllElevation: 17600)

M1/XSECE (ElementTag.All,GroupTag:Column;Elevation: 400}
M1/XSECS (ElementTag:All,GroupTag: Column;Elevation: 3400}
M1/XSEC10 (ElemeniTag:AllGroupTag:Column;Elevation:6400)

For this workflow, one DATABASE_CROSS_SECTION will be generated for each
storey, for each SET_PART definition. Remember to save the .key file and rerun
the model if new DATABASE_CROSS_SECTIONSs have been created, so their
results will be available in T/HIS.

Before saving the drift setup, you may also wish to select an include file for the
DATABASE_CROSS_SECTION(s). You can choose an include file by

clicking Select above the DATABASE_CROSS_SECTION(s) header. The tool will
add any DATABASE_CROSS_SECTION keywords created to your selected include
file.

Resetting the data

To reset all data, click Clear all and repeat the whole process again to define a
new storey force setup. Alternatively, you can select all items in sections 2 and 3
of the setup window and click the Remove buttons on each sub-section to
remove the data defined on those sections only.

Importing existing Workflow Data

When an existing Workflow file is present in the root folder, the storey data and
SET_PARTSs are automatically imported when you run this Workflow.

After removing all data in a current session, you can import the storey data and
the SET_PARTSs by clicking Import on each sub-section. The SET_PARTSs stored in
the Workflow file are then validated, and only those existing in the model will be
displayed. For further details on importing storey data, please refer to the
following section of this manual.

Importing existing Storey Data
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As mentioned on the section above, you can import pre-defined storey data to
quickly define storeys. The storey data may exist in an external JSON file or in
the Workflow file. If it is present, you will be prompted to use an existing

Workflow file. If you choose not to, then a file selector popup will appear so you
can select an external JSON file.

STOREY DRIFT SETUP =[x
Select units: U2 (mm, t, 5} ¥ Create *DATABASE_HISTORY _MWODE cards
Include: M1 <Master file= Select
1 Setup Story Data 2 >etup Drift Nodes
Import Export Add Nodes Delete A mport Re=set View
Storey Elewation Height
— Import Storey Data =[]

® Do you wish to get the storey data from the existing workflow file?

Yes No
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[

4.7.2.2. Storey Force T/HIS

Storey Force Viewer

When the tool is launched in T/HIS, the storey force curves will be generated for
each graph setup existing in the Workflow file. Then you will be presented with
the window below.

When the Workflow file is initially created from PRIMER, default graph setups are
included, one for each force component, for each SET_PART defined. The storey
force curves will be created for each of these graph setups and the first graph
setup will be plotted in T/HIS and will be active in the Viewer GUI.
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Storey Shear along X-Axis
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— M1/ElementTag:All GroupTag:All (+FX)
— M2/ElementTag:All GroupTag:All (+FX)
— M3/ElementTag:All, GroupTag:All (+FX)
—— ElementTag:All. GroupTag:All (Ave of +FX)
— M1/ElementTag:All GroupTag:All (-FX)
—— M2/ElementTag:All GroupTag:All (-FX)
— M3/ElementTag:All GroupTag:All (-FX)
= ElementTag:All GroupTag:All (Ave of -FX)
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— STOREY FORCE VIEWER ? =[x
BELEL IR Export to CSW

Set Part | ElementTag Al GroupTag:All

Component
Mocel (11 ) (2 ] (43

“iew graphs stored in JSON...

el [ c1oY M M

Modify graphs stored in JSON...
Create Edit Remove Reset

Meodify curve display settings. .. Save Reset

Display Entity By: Colour

Dizplay Component By: ~ Linestyle
Dizplay Model By: Inherit
Show Modelz? Show
Summarize By: = Awverage
Model Colours:  Greyscale
Summary Colours: |~ Coloured
Model Linewidth: Fine

4 4 « 4 4 4 « 4 4

Summary Linewidth: 3 Pixels

Storey Force limits.. Export Clear
Label X\ alue

Source: |=Default file= Import

Storey datum =ettings... Show Save Heset

The Viewer GUI is generally split into four sections listed below:

Graph selection/creation panel
Curve display settings

Storey force limits definition
Storey datum settings

HwnN =

Graph selection/creation panel

This panel allows you to cycle through the graphs you have generated. You can
use the navigation buttons to view the graphs sequentially or you can select a

graph from the drop-down list.
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View graphs stored in JSON...
fd [ oY M

GRAPHS
Modify graphs stored in J5C o4 (FlementTag: Al GroupTag:AlFX)
Create Edit G2 (ElementTag:All GroupTag:All:Fy)

G3 (ElementTag: Al GroupTag:All:MX)
R Do G4 (ElementTag:AlLGroupTag:AlLMY)

Display Entity By: G5 (2 SET_PARTS:FX:FY:MXMY)
Display Component By: |58 (2 SET_PARTS:FXFY MIMY)

You will be provided with three toggles: SET_PARTSs, force components, and
model. The toggle for SET_PARTs will only be shown if more than one SET_PART
is included in the current graph setup. All force component toggles will be
shown, but only those included will be active. Finally, the model toggles will only
be visible if more than one model is loaded in the current T/HIS session.

Set Part | 2 SET_PARTS
[ElementTag:][EIem&ntTag:][ElementTag:]

In this panel, you are provided with control buttons allowing you to create or
modify graph setups.

To create a new graph, click Create. You will then be presented with a new
window as shown below. Select the SET_PARTs and force components you wish
to include. Once you have made your selections, the Add to Graph button will
be active. Click Add to Graph to generate the list of curves that will be added to
the graph, which will be shown on the list box on the right. You can then do any
final selection adjustments (e.g. you can remove some of the curves listed by
selecting them and clicking Remove).

Once you have finalised the curves you wish to include, click Create to generate
the new graph and return to the Plot Viewer window.
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—_ ADD NEW GRAPH, G44 =[] =

SET_PART(S) GRAPH CURVES
Select SET_PART(S) from the listbox and choose Component(s)
to add curve(s) to the graph.

Add to Graph Remove

component | FX || Fv |[ FZ || mx | mv | mz |

& SET_PARTS read from JSON file. & CURVES added.

[ a0 [ none | 3 SET_PARTS selected RIS 2 curves selected
S PT200000 (ElementTag Al GroupTag:All: 155 Parts) S_PT200000:FX

S _PT200001 (ElementTag:All;GroupTag:Column: 120 Parts) S_PT200000:FY

S _PT200002 (ElementTag:All;GroupTag:Shearwall: 36 Parts) S_PT200001:FX

S PT200003 (ElementTag. SW1-A;GroupTag. Shearwall; & Paris) S_PT200001:FY

S _PT200004 (ElementTag:SW1-B;GroupTag: Shearwall: & Parts) S_PT200002:FX

S _PT200005 (ElementTag:SW1-C;GroupTag:Shearwall: § Parts) S_PT200002:FY

Other commands available to you are as follows:

1. Edit - modify the currently active graph setup in your Plot Viewer. You
will be shown a similar window as for Create.

2. Remove - delete the currently active graph setup. This will not delete the
T/HIS curves associated with the graph.

3. Reset - delete every graph setup and recreate the defaults set in PRIMER.

Any modifications made in the graph selection panel will be automatically
saved to the Workflow JSON file.

You may also wish to export the current T/HIS curves to an external file. You can
do this by clicking Export to CSV.

Curve display settings

This panel allows you to define the formatting of the curves in the T/HIS graph.
These settings will be applied to all graph setups stored in your Workflow file.
Later when you generate the report, REPORTER will read these settings and
apply the styling you have defined.

The Workflow file will hold two separate sets of settings for single model
mode and multiple model mode. This is because you may want to have
different settings when you are plotting results for only one model and when
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you are plotting results for multiple models. If you are intending to generate
reports containing results from a single model and from multiple models, you
need to define the settings for these two modes separately.

The first three settings are responsible for categorising your curves by SET_PART,
force component and model - in the following hierarchy order:

Meodify curve display settings. . Save Heset

Display Entity By Colour ¥

Dizplay Component By: ~ Linestyle ¥
Display Model By: Inherit W

You can categorise the SET_PARTs and force components by Colour or Line
style. For instance, if you display the SET_PARTSs by colour and the force
components by line style, the tool will then assign one colour for all curves
under a SET_PART and will assign one line style for all curves under a force
component. As shown in the example below, all curves under
ElementTag:All;GroupTag:All are red and all the curves representing
shear force along the X direction (FX) have solid lines:
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Storey Shears
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= ElementTag.All;GroupTag:All (Ave of +FX) = ElementTag:All GroupTag:Shearwall (Ave of +FX
= ElementTag:All;GroupTag:All (Ave of -FX) = ElementTag All GroupTag:Shearwall (Ave of -FX)
= = ElementTagAll GroupTag:All (Ave of +FY) = = ElementTag:All GroupTag:Shearwall (Ave of +FY)
= = ElementTagAll GroupTag:All (Ave of -FY) = = ElementTagAll GroupTag:Shearwall (Ave of -FY)

ElementTag:All; GroupTag: Column (Ave of +FX)
ElementTag:All GroupTag:Column (Ave of -FX)
ElementTag:All, GroupTag:Column (Ave of +FY)
ElementTag:All GroupTag:Column (Ave of -FY)

You can also categorise the models by Colour or Line style. However, there is a
third option called Inherit (which is set by default). This option essentially tells
the tool that the curves will not be categorised by model. Instead, they will just
follow the formatting of the first two categories. This is particularly useful if you
are more concerned with the aggregate curves and you are just displaying the
model curves to see if there is an outlier compared to the aggregate curve. If you
use this option, you can quickly identify visually which model curves are
associated with an aggregate curve.

In the example below, the curves representing the shear forces

(FX) of ElementTag:All;GroupTag:All are solid lines in red colour. The curve
representing the mean storey forces follows the same format but with a thicker
line width to differentiate it from the rest of the individual model curves under
the same categories.
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Storey Shears
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— M1/ElementTag:All GroupTag:All (+FX) - — M1/ElementTag.All GroupTag:All (+FY)
—— M2/ElementTag:All GroupTag:All (+FX) - — M2/ElementTag.All Group Tag:All (+FY)
—— M3/ElementTag:All;GroupTag:All (+FX) - — M3/ElementTag:All: Group Tag:All (+FY)
—— ElementTag:All GroupTag:All (Ave of +FX) = = ElementTag:AllGroupTag:All (Ave of +FY)
— M1/ElementTag:All,GroupTag:All (-FX) — — M1/ElementTag:All,GroupTag:All (-FY)
—— M2/ElementTag:All. GroupTag:All (-FX) - — M2/ElementTag:All,GroupTag:All (-FY)
— M3/ElementTag:All,GroupTag:All (-FX) — — M3/ElementTag.All,GroupTag:All (-FY)
= ElementTag:All;GroupTag:All (Ave of -FX) = = ElementTagAll GroupTag:All (Ave of -FY)

This current implementation of curve categorisation may not work for all
scenarios, and could be improved in future. Please contact us with any feedback.

The other curve settings available to you are as follows:

1. Show Models - set whether the model curves are shown or hidden in the
plot. This is only relevant for multiple model mode.

2. Summarise by - choose which aggregate curve is shown. You have the
following options: None, Average, Envelope.

3. Model Colours - choose whether the model curves will be in Colour or
Greyscale.

4. Summary Colours - choose whether the aggregate curves will be
in Colour or Greyscale.

5. Model Line width - set the line width for the model curves.

6. Summary Line width- set the line width for the aggregate curves.
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Modify curve display settings... Save Reset

Dizplay Entity By: Colour

Dizplay Component By: ~ Linestyle
Display Model By: Inherit
Show Models? Show

¥
¥
v
v
Summarize By: = Awverage ¥
Model Colours: = Coloured ¥
Summary Colours: ~ Coloured ¥
Model Linewidth: Fine L
¥

Summary Linewidth: 3 Pixels

Any modifications made in this settings panel will not be automatically saved to
the Workflow file. Click Save to write these settings to the Workflow file. You can
also revert back to default settings by clicking Reset, which will simultaneously
update these settings in the Workflow file.

Storey Force limits

Storey Force limits. .. Export Clear
Source: | <Default file> Import

This panel allows you to define vertical curve limits on the positive and negative
X-axis. One scenario where this feature will be useful is when you are analysing
member design utilisation - for a shear wall segment, for example. You can
import the design capacity of the wall and plot it against the wall forces to
illustrate whether the current wall design is acceptable.

There are two types of vertical storey curve limits that you can define:

1. Constant curve limit along the structure elevation
2. Stepped curve limit, where the desired limit per storey extent varies

You can define a constant curve limit using the panel. In order to define a
stepped limit curve, you need to import an external CSV file. There are no
default curve limits for the Storey Force Workflow. One way to get an example
curve limit input file is to create constant curve limits in the panel and then click
the Export button to write them to a file which will show you how these data are
structured.
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You can also import a constant curve limit using an external file and this file can
contain multiple curve limits of different types. Theoretically, you can store all
your curve limits in one file to quickly generate them later.

To define a constant curve limit, you need to define a label and the X-axis value
in the textboxes provided. Then, click Add.

Storey Force limits. .. Export Clear

Label X Walue

(oo [T =T

To define a stepped curve limit, create a CSV file following the data format of the
exported sample file, as described above. Click Import to add the data to the
plot.

The limits created will be listed below along with some control buttons to
manipulate them:

1. Show or hide the curve limit using the ON/OFF toggle button

2. Change the colour of the curve limit using the provided colour selection
drop-down

3. Delete a curve limit using the delete (X) button provided. Currently, this
panel does not allow you to edit an existing curve limit. You may need to
recreate a curve limit to modify the X-value(s) along the storeys.

Storey Force limits... Export Clear

Label X Walue

Source: |storey_force_plot_limits. cav Import
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The storey curve limits will be automatically saved to the Workflow file upon
creation. Curve colour and visibility settings will also be automatically updated in
the Workflow file. You may wish to store these data separately for future use.
You can do so by clicking Export located on the right side of the panel header.

You can also revert back to default storey curve limits by clicking Reset.

Each Workflow will have a different set of default limits.

Storey datum settings

This panel allows you to define the formatting of the storey datums shown on
the plot. This panel is hidden by default. Click the Show button to expand this
panel.

The settings available to you are as follows:

1. Colour - choose the colour of the storey datums
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Line Style - choose the line style of the storey datums

Line Width - choose the line width of the storey datums

Label Font - choose the font of the storey datum labels

Label Size - choose the font size of the storey datum labels

Label Position - define the location of the labels relative to the storey
datums

Storey datum settings. .. Hide Sawve Reset

Colour: Foreground ¥

o ukwnN

Line Style: Dash2 ¥
Line Width: Fine v
Label Font: Hehvetica Meor
Label Size:  Automatic ¥

Label Position: Above Centre¥

Any modifications made in this settings panel will not be automatically saved to
the Workflow file. Click Save to write these settings to the Workflow file. You can
also revert back to the default settings by clicking Reset, which will
simultaneously update these settings in the Workflow file.
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4.7.2.3. Storey Force REPORTER

Storey Force Report

This workflow provides you with REPORTER templates to automatically generate
report documents. The templates compile all T/HIS graphs you have set in
PRIMER and T/HIS along with a model view from D3PLOT to show you the
SET_PART(s) you have specified on each graph.

There are currently two templates with different report layouts available:

e 1x1 layout showing one T/HIS-graph/D3PLOT-model-view pair per page,
split vertically.
e 2x1 layout showing two T/HIS-graph/D3PLOT-model-view pairs per page.

Running the template

Upon opening the template, you will be prompted to select the parent/root
folder where all your model keyword files sit. If you have followed the
recommendations for Writing the Workflow File from PRIMER, this should be the
same directory where you have saved the Workflow file.

P Select root folder *

Please select the parent directory that holds all the desired LS-DYMNA keyword files.

When multiple models are detected, the template will show you another window
where you can choose which models to include in the report. By default, all
models are selected assuming that the root folder only contains the relevant
model analysis runs that you wish to process and report.

P select Models O

Select models that will be used to generate report...

M1 C:/path/to/modell/modell.key

M2 C:/path/to/model2/model2. key

M3 C:/path/to/model3/model3. key
Cancel

After this, the template generation should commence, running T/HIS and D3PLOT items
to generate the report images. These images will also be saved into a subfolder named
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"reporter" that will be created when this template is generated. A sample page from a
successful template run is shown below.

The REPORTER variables hold a record of the paths of models you have chosen to run.
This can serve as a way to validate that you have run the models you intended.
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4.8. Strength Check

Strength Check

Tools — Workflows — Strength Check

The Strength Check tool allows you to visualise yielding shell, thick shell, and solid parts
in D3PLOT. Note: Yielding parts are parts containing at least one yielding element,
measured as an element with a Yield Utilisation Factor greater than one (or Yield
Utilisation Percentage greater than 100%).

D3PLOT: Yield Utilisation Factor
1: Max S10103877 : 1.118119E+00. Min S10273547 : 1.059895E-12 {Max all pts)

- Display Yieided Parts B-0x

Show the parts that are yielding in

Potse M4 M s s MMM
Display mode: 1) Non-yiekling parts iramsparent-grey
Viedng et WA M 2 M oMM
Plot type: S1 (Shaded image) -
Component: YUTF: YIELD UTILISATION FACTOR ¥
Contour levels: v Use workliow user-defined contou levels
" Cscuiate manmum contour vale

¥
5598657

Setup in PRIMER

You don't need to set up anything in PRIMER to use the Strength Check Workflow, but
you do need to make sure that you have generated a ZTF file to accompany your Ansys
LS-DYNA results. D3PLOT will read the ZTF file along with the d3plot/PTF files. The ZTF
file contains materials data that D3PLOT needs to determine the yield strength of the
parts in your model.

Use in D3PLOT

Open the Strength Check Workflow in D3PLOT (Tools — Workflows — Strength Check)
to visualise yielding parts for any set of results with a ZTF file.

When you open Strength Check, D3PLOT will perform a SI (Shaded Image) plot of the
YUTF: Yield Utilisation Factor component of the model's final plot state with all non-
yielding parts shown in transparent-grey. A menu will appear with further controls:
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— Display Yielded Parts ? =X

Show the parts that are yielding in:

Plot state: 4 | IE 4] (]

Display mode: 1) Non-yielding parts transparent-grey v
Yielding part: 4 |4 /13 MM

Plot type: Sl (Shaded Image) v

Component: YUTF: YIELD UTILISATION FACTOR v

Contour levels: Use workflow user-defined contour levels
Calculate maximum contour value

Plot state

You can display the intrusion contour plot at any state. Use the controls in the menu to
change plot state, rather than D3PLOT's main controls.

Display mode
This tool has three display modes:

1. Non-yielding parts transparent-grey (default)

A CT (Continuous Tone) or SI (Shaded Image) contour plot of the YUTF/YUTP
component of the model with the non-yielding parts displayed as transparent-

grey:
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2. Cycle through yielding parts

A CT/SI plot of the YUTF/YUTP component of the specified yielding part. Cycle
through yielding parts using the controls provided.
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3. Plot of entire model

A normal CT/SI plot of the YUTF/YUTP component of the entire model:
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Plot type

Choose between a Sl (Shaded Image) contour plot (default) or a CT (Continuous Tone)
contour plot.

Component

Choose to plot either the YUTF: Yield Utilisation Factor data component (default) or the
YUTP: Yield Utilisation Percentage data component.

Contour Levels
There are several options regarding the contour levels:

e Use workflow user-defined contour levels
To better visualise yielding parts, this option is enabled by default. The contour
bar has values from 0.0 to 1.0 (blue to dark orange) in increments of 0.1, and
then three further contour levels in red and magenta, so that all yielding material
is clearly indicated in red/magenta. If this option is unchecked, automatic
contour levels will be used.
o Calculate maximum contour value
With the above option enabled then by default, the actual maximum data
value will be calculated for the maximum contour level. For example, if
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the maximum yield utilisation factor is 1.263 then the contour levels
above 1.0 will be 1.1, 1.2 and 1.263. This makes the maximum yield
utilisation clearer. You can uncheck this option to speed up the plot (skips
the maximum value calculation). In this case, the contour levels above 1.0
will be fixed to 1.1, 1.2 and 1.3.

Examples for different contour level settings

. . User-defined with
. User-defined without . .
Non-user-defined . . maximum calculation
maximum calculation

(Default)

Yield Utilisation Factor Yield Utilisation Factor Yield Utilisation Factor
(Max all pts) (Max all pts) (Max all pts)

0.000 0.000 0.000

0.097 0.100 0.100

0.194 0.200 0.200

0.291 0.300 0.300

0.389 0.400 0.400

0.486 0.500 0.500

0.583 - 0.600 - 0.600

0.680 0.700 0.700

0.777 0.800 0.800

0.874 0.900 0.900

0.971 1.000 1.000

1.069 1.100 1.100

1.166 1.200 1.200

1.263 1.300 1.263

Properties

When Strength Check is opened, a temporary properties file is saved. When you exit the
tool, you can choose to restore the model properties (view, blanking, colours, etc.) to
their appearance before you opened the tool.
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4.9. Virtual Testing

What is Virtual Testing?

Historically, vehicle crashworthiness regulations and NCAP safety ratings have been
based on physical testing alone. This is changing with the advent of virtual testing
crashworthiness protocols. Virtual testing protocols aim to improve overall vehicle
safety by testing the sensitivity of vehicle designs to a wider range of conditions, while
minimising the cost of physical testing.

In virtual testing, a simulation model is validated against a physical test and then - if the
validation is deemed acceptable - variations of the test are rated based on simulation
results called “virtual loadcases”. Initially, these virtual loadcases will consider variations
in impact angle or occupant seating position. In time, they may accommodate the
introduction of human body models to augment the traditional use of anthropomorphic
test devices. Virtual loadcases aim to improve the safety of vehicles in a greater number
of representative real-world scenarios, and for a more diverse range of human
physiologies.

Virtual Testing in Oasys LS-DYNA
Environment

For the last thirty years, the software has enabled OEMs and their suppliers to develop
vehicle designs that meet legal crashworthiness regulations and achieve excellent NCAP
safety ratings. Automotive CAE has always been about ensuring that the vehicle
performs on test day, so that it can make it to production, and beyond. Now,
automotive CAE is itself part of the test.

We recognise the important role that Oasys LS-DYNA Environment can play, so that you
can excel at Virtual Testing.

Workflows 22.1 (released with Oasys Suite
22.1)

At Oasys Ltd, we are working on software features to support the Virtual Testing
protocols. The Euro NCAP Virtual Far Side Simulation & Assessment Protocol and C-
NCAP Far Side Occupant Protection Protocol are already published and are supported in
Workflows 22.1. Support for other upcoming protocols will follow in future releases. If
you would like early access to an upcoming protocol, please contact us.

Oasys Suite 22.1 contains a set of integrated and complementary Workflow tools to
power your Virtual Testing CAE workflows:
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. Automotive Assessments

The Automotive Assessments Workflow now includes support for the Euro NCAP
and C-NCAP Virtual Far Side Protocols, including the injury metrics that feed into

Validation Criterion 2 and Correction Factor A. Automation is available via various
REPORTER templates.

LS-DYNA to ISO-MME

A new workflow tool to convert Ansys LS-DYNA results into the ISO-MME format
as specified by the Euro NCAP Virtual Far Side Protocol, ready to upload to the
VTC Server. The added REPORTER automation enables you to generate ISO-MME
output after each Ansys LS-DYNA job. You can also use the tool to export the
channels required by the C-NCAP Far Side Occupant Protection Protocol, to store
your results data in a consistent ISO-MME format.

Curve to ISO-MME
A new workflow tool that enables you to export T/HIS curves in ISO-MME data
format without the need of config file.

SimVT

A new, powerful tool for correlating simulation versus test curves, or indeed any
combination of: Ansys LS-DYNA models, ISO-MME data, and CSV data. Supports
the ISO/TS 18571:2024 rating method and calculates the ISO Scores used in
Validation Criterion 1 of the Euro NCAP Virtual Far Side Protocol, and for the
correlation fitting indices for the C-NCAP Far Side Occupant Protection Protocol.
Enables detailed analysis of correlation results, so you can improve the validity of
your CAE models. Automation available via various REPORTER templates.

. VTC Quality Criteria (Euro NCAP | Euro NCAP HBM | C-NCAP)

New, convenient tools for assessing the quality criteria specified in section 6.1 of
the Euro NCAP Virtual Far Side Protocol and appendix H.1.1(f) of the C-NCAP Far
Side Occupant Protection Protocol. The added REPORTER automation enables
you to check the validity of your CAE models after each Ansys LS-DYNA job.

. VTC Videos (Euro NCAP | C-NCAP)

New, convenient tools for creating the videos specified in section 5.2.1 of the
Euro NCAP Virtual Far Side Protocol and table H.8 of the C-NCAP Far Side
Occupant Protection Protocol. The tool assists with camera positioning and can
be automated to generate videos with your preferred settings.

Further Development

Development does not end with Oasys Suite 22.1. We continue to work on
enhancements to the Virtual Testing Workflows, including:

Improved usability and automation features
Support for other upcoming protocols
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If you are interested in early access to the latest features, or if you would like more

information or a demonstration of Virtual Testing with Oasys LS-DYNA Environment,
please contact Support.
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4.9.1. C-NCAP VTC Quality Criteria

Tools — Workflows — C-NCAP VTC Quality Criteria

The C-NCAP VTC Quality Criteria workflow tool is part of the virtual testing protocol and
allows you to perform the quality checks outlined in section H.1.1(f) of the C-NCAP Far-
Side Occupant Protection Protocol.

In T/HIS, this tool displays the results and graphs required for the Simulation.

In PRIMER, we set the tool up by selecting the model unit system, selecting the Dummy
Parts and H-point History Node.

How to use the Workflow Tool in
PRIMER

When this tool is initially launched, the tool will attempt to collect all previously saved
data from the Automotive Assessents Workflow.
The GUI will look something like this by default:

— C-NCAP VTC Quality Criteria ? =X
Model Unit System U2 (mm, t, s) v
Display Time Unit Seconds [s] v
Display Energy Unit Millijoules [mJ] v
Dummy Parts 918 PARTs selected >
H-point History Node 10051 >

Save To File Save To Model

Model Unit System

Select the unit system of your model.

Display Time Unit

Select the display time unit for the graph outputs, either Seconds or Milliseconds.
Display Energy Unit

Select the display energy unit for the graph outputs, either Joules, Millijoules, Kilojoules
or Foot-Pounds.
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Dummy Parts

Select the include file containing the Dummy by pressing the right arrow for selection
and picking options or manually type in the textbox.

H-point History Node
Select the DATABASE_HISTORY_NODE matching the H-point Node of the Dummy by

pressing the right arrow for multiple selection and picking options or manually typing in
the textbox.

Saving

Save the Workflow data to a .json file or save it to your model and then write the
keyword file from PRIMER.

How to use the Workflow Tool in
T/HIS

When this tool is initially launched, the tool will perform the quality checks
automatically.

Once the run has completed the GUI will look something like the following image by
default, with 4 checks presented on it's own graph on a single page.

For a full breakdown of each graph and it's results please see 'Understanding Each
Graph and the Results' further down this manual.

Write Results

Writes the results out as displayed in the table in CSV format.

Model Unit System

Displays the unit system that has been selected in PRIMER for this model.

Reset Graphs

Reproduces the graphs and resets them to default settings.

Curve Labels Off
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Turns off the labels written on the curves, to make them re-appear, then 'Reset Graphs'.
Datum Labels Off

Turns off the Datum Labelsto make them re-appear, then 'Reset Graphs'.

How to use the Workflow Tool in
REPORTER

1. Within the Automotive tab in REPORTER, select the C-NCAP VTC Quality Criteria
template. It can be found by filtering for 'Virtual Testing'.

Library Templates

All Automotive General ICFD Seismic Standard

Vv Page size -

— 1 beterler
[] PowerPoint (Widescre — ; - ﬂ ...-.!.

Vv Page orientati...
[ Landscape

-

C-NCAP VTC Quality Criteria C-NCAP VTC Videos Euro NCAP VTC Quality Criteria

Vv Regulation
[] c-Neap
[] Euro NCAP e

Euro NCAP VTC Videos LS-DYNA to ISO-MME
Vv Protection
[ Adult occupant

[] Pedestrian
[ structure Only

[] Structure only

Selected template:
Virtual testing

Vv Impact location
[ Far side

Add library...

2. Once open you will be prompted to select the Ansys LS-DYNA keyword file of the
job you wish to post-process.
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W Select keyword file et

Select the LS-DYMA keyword file of the job you wish to post-process.

[ox ] oo

3. You will then be asked whether you want to continue with the default results and
output directories or configure them in PRIMER.
MResults and output directories X

@ By default, REPORTER will search for results in the same directory as the keyword file, and
write images and other files to a subdirectory named "CNCAP_VTC_Quality_Criteria".

Proceed with these defaults (Yes)? Or configure directories in PRIMER (No).

Yes No

4. On the first page an overview of the results will be presented in a table format
much like the GUI output when running the Workflow manually in T/HIS. On the
remaining pages you can see each 'Check' one by one with its results in more
detail.

C-NCAP VTC Quality Criteria

Summary
N T S NS NS =
Full Setup Maximum Hourglass Energy < 10% of Maximum Internal Energy 18243 96312 _
WSID Dummy Maximum Hourglass Energy < 10% of Maximum Internal Energy 58345 75128
Full Setup Maximum Added Mass (%) < Total Model Mass at the beginning of the simulation 4.0043 5
H-Point Node Z Displacement (mm) in the first 5 ms of the simulation 0.00085449 10

Model | C:/Users/harry.graham/Documents/Work/08_FS_AEMDB_75_x-ref z-ref 50M_Sim_1/08_FS_AEMDB_75 x-ref z-ref 50M_Sim_1 key
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Understanding Each Graph and the
Results

Full Setup: Hourglass Energy Compared to 10% of Maximum
Internal Energy

The hourglass energy of the system should not exceed 10% of the internal energy of the
system.

In blue colour, the internal energy of the full setup is displayed (only if the check is a
fail).

The datum line is drawn at 10% of the maximum internal energy.

In foreground colour, the hourglass energy of the full setup is displayed.

For this check to pass, the peak of the hourglass energy curve must be within the green
zone.

The limit and result are displayed in the table.

Full Setup: Hourglass Energy Compared to 10% of Max Internal Energy

100.0
90.0
80.0
70.0
60.0
50.0
40.0
30.0
20.0
10.0

0.0

Energy (x1E+3 mJ)

0.000 0.020 0.040 0.060 0.080 0.100 0.120 0.140 0.160 0.180 0.200
Time (s)

= HG.E. - Whole Model

Dummy: Hourglass Energy Compared to 10% of Maximum
Internal Energy

The hourglass energy of the dummy model components should not exceed 10% of the
dummy's internal energy.

In blue colour, the internal energy of the Dummy is displayed (only if the check is a fail).
The datum line is drawn at 10% of the maximum internal energy.

In foreground colour, the hourglass energy of the Dummy is displayed.

For this check to pass, the peak of the hourglass energy curve must be within the green
zone.

The limit and result are displayed in the table.
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Dummy: Hourglass Energy Compared to 10% of Max Internal Energy

80.0
70.0
60.0
50.0
40.0
30.0
20.0

Energy (x1E+3 mJ)

10.0
0.0

0.000 0.020 0.040 0.060 0.080 0.100 0.120 0.140 0.160 0.180 0.200
Time (s)

=== Hourglass Energy of Dummy

Full Setup: Percentage Added Mass

At the beginning of the calculation, the increase in the mass of the overall model due to
mass scaling should be less than 5% of the total mass of the model.

In foreground colour, the percentage mass increase is displayed.

The datum line is drawn at 5%.

For this check to pass, the peak of the percentage mass increase curve must be within
the green zone.

The limit and result are displayed in the table.

Full Setup: Percentage Added Mass

54

52

5.0

48

46

Percentage

4.4

42

40

38
0.000 0.020 0.040 0.060 0.080 0.100 0.120 0.140 0.160 0.180 0.200

Time (s)

— %age mass increase - Whole Model

H-Point: Z Displacement in the First 5ms of the Simulation

Within the initial 0 to 5 ms of the calculation, the H-point Z displacement should be less
than 10 mm.

151 /468 LAST UPDATED 15 DECEMBER 2025



In foreground colour, the Z displacement of the H-Point Node is displayed, zoomed in to

the first 6ms.

The datum line is drawn at 10mm.

For this check to pass, the peak and trough of the Z displacement curve must be within
the green zone within the first 5ms.

The limit and result are displayed in the table.

10.0
8.0
6.0
4.0
20
0.0

-2.0

-4.0

-6.0

-8.0

-10.0

Displacement (mm)

0.000 1.000

H-Point: Z Displacement in First 5ms of the Simulation

2.000 3.000 4,000 5.000 6.000
Time (ms)

= 7 Displacement of H-Point Node
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4.9.2. VTC Videos

Tools — Workflows — VTC Videos

The VTC Videos workflow tool is part of the Virtual Testing Protocol and allows users to
calculate the views and export the videos outlined in various EuroNCAP and C-NCAP
protocols.

The tool attempts to calculate the camera positions automatically based on model
entities you define in PRIMER. You can then adjust and save the views in D3PLOT to be
reused to capture the videos for future Ansys LS-DYNA runs.

How to use the Workflow Tool in PRIMER

When this tool is initially launched, the GUI will look something like this by default:
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—_ Euro NCAP Far Side =[x

Protocol Euro NCAP Far Side A
FS_Pole_75_x-ref_z-ref SOM_Sim_1 V¥
Reference ID .
Unit System None v
*DATABASE_BINARY_D3PLOTDT  (0.01
Head Node >
Dummy Parts >
Fixed Reference Node Select...
Parts to Blank >
Property Files Directory -
O LHD ?
O RHD
— Euro NCAP Frontal =[]x
Protocol Euro NCAP Frontal v
F_35kph_05F_50M_Sim_1 v
Reference ID
Unit System None v
*DATABASE_BINARY_D3PLOT DT |0.01
Head Node >
Fixed Reference Node Select...
Parts to Blank >
Property Files Directory =]
O LHD ?
O RHD Save To File Save To Model
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— C-NCAP Far Side =[]X

Protocol C-NCAP Far Side v
Unit System None v
*DATABASE_BINARY_D3PLOT DT 0.01
Head Node >

Head Distance to Intrusion of Door (Red Line)

Fixed Reference Node Select...

Parts to Blank >

Property Files Directory =]

O LHD ?

QO RHD

ALL PROTOCOLS:

The following required selections are used to calculate the views for ALL Protocols.

Protocol

Select the NCAP Protocol you're testing from the dropdown. This will determine the
remaining inputs needed.

Unit System

Select the Unit System of the model from the dropdown.
*DATABASE_BINARY_D3PLOT DT

Animations need to be analysed with an output interval of 2ms (0.002s) or less.
Changing the output interval will change the *DATABASE_BINARY_D3PLOT DT keyword
field in the model and thus you will need to save the model and re-run in Ansys LS-

DYNA to get the updated output files.

Fixed Reference Node
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Press 'Select...' to Select or Pick a *NODE for the fixed reference node. The purpose of
this is to hold the sled in position during the videos.

Parts to Blank
There might be some parts you wish to blank during all the videos, for example the
windscreen. Press the right arrow for multiple selection or picking options or manually

type the parts in the textbox.

LHD/RHD

Using the Radio buttons, select LHD or RHD for Left Hand Drive or Right Hand Drive
Occupant.

Property Files Save Directory

Select the Directory by pressing on the Directory icon to save the view files (Property
(.prp) and Cut-Section (.cut)).

Saving

Save the Workflow data to a .json file or save it to your model and then write out the
keyword file from PRIMER.

EURO NCAP FAR SIDE

The following required selections are used to calculate the views for the Euro NCAP Far
Side Protocol

Reference ID

Select the Virtual Testing Reference ID from the dropdown, if 'Other’ is selected the
textbox below will become active to write your own Reference ID.

Dummy Parts

Press the right arrow for multiple selection or picking options or manually type in the
textbox for the Dummy.

EURO NCAP Frontal

The following required selections are used to calculate the views for the Euro NCAP
Frontal Protocol

Reference ID
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Select the Virtual Testing Reference ID from the dropdown, if 'Other’ is selected the
textbox below will become active to write your own Reference ID.

C-NCAP Far Side

The following required selections are used to calculate the views for the C-NCAP Far
Side Protocol

Head Distance to Intrusion of Door

Manually type value of the maximum intrusion amount of the door on the impact side
into the box. This uses the units selected in the Unit System

How to use the Workflow Tool in D3PLOT

When this tool is initially launched, the GUI will look something like this by default:
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—_ Euro NCAP VTC Videos 2 =[]

X

Step 1: Calculate the views

side|w front_centre|v top|w”
front/n front_belt|n" X_section|s”

Calculate Views (create property files)

Step 2: Verify and update the views
Side View Update & Save Example
Front View Update & Save Example
Front Centre View Update & Save Example
Front Belt View Update & Save Example

Top View Update & Save Example

X-Section View Update & Save Example

Step 3: Set video settings & export

Start|0 Interval|0.002 End|0.15
Target File Size (MB)|10 Export Videos ¥
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= Euro NCAP VTC Frontal Videos . =[]

X

Step 1: Calculate the views

Front Overhead
Driver Side Passenger Side
Driver Rear 3/4 Passenger Rear 3/4
Driver Footwell Passenger Footwell

Reset & Calculate Views (create property files)

Step 2: Verify and update the views (Hover for help)
Front View Update & Save Example
Overhead View Update & Save Example
Driver Side View Update & Save Example
Passenger Side View Update & Save Example
Driver Rear 3/4 View Update & Save Example
Passenger Rear 3/4 View Update & Save Example

Driver Footwell View Update & Save Example

Passenger Footwell View Update & Save Example

Step 3: Set video time, file size, and export

Target File Size (MB)|10

Export Videos ¥
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—_ C-NCAP VTC Videos ? =[]

X

Step 1: Calculate the views

Front 1 (Far)lv| Front 4 (Centre) v/ Toplv"
Front 2|+ Side|v” Front Body|w

Front 3|« Calculate Views (create property files)

Step 2: Verify and update the views (Hover for help)
Front 1 View Update & Save Example
Front 2 View Update & Save Example
Front 3 View Update & Save Example
Front 4 View Update & Save Example
Side View Update & Save Example

Top View Update & Save Example

Front Body View Update & Save Example

Step 3: Set video time, quality and export

Start|0 Interval|0.002 End|0.15
Video Quality: 100 Export Videos ¥

Step 1: Calculate the Views

Once the Workflow is clicked on, step 1 is to calculate the views. Use the checkboxes to
control which views you wish to calculate.

When you click Calculate View, properties files are generated and saved in the directory
you defined in PRIMER.

Step 2: Verify & Update the views

Once the views have been calculated, click the “View" buttons to see each view. If you
are not satisfied with the view calculated, you can manually adjust the view by moving
the camera position.

Click the “?" button to remind yourself of what the views should look like according to
the NCAP specification.

Once you are satisfied with the new camera position, click “Update & Save”.
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Step 3: Set the video quality and export

Once you have verified your views, set the start, interval and end time required for your
videos:

e The default start time is set to zero

e The default interval time is set to either 2 or 0.002 dependant on your unit
system as animations need to be analysed with an output interval of 2ms
(0.002s) or less

e The end time needs to be set to the time of maximum head excursion x 1.2

Then set the video target file size, or change the Video Quality slider. According to the
NCAP specification, the videos should be 1-10 MB in size.

“Export Videos” will export all six videos by default to the directory you defined in
PRIMER - you can change the views to be exported via the dropdown.

How to use the Workflow Tool in REPORTER

1. Within the Automotive tab in REPORTER, select the appropriate NCAP VTC Videos
template. It can be found by filtering for 'VTC Videos'. This example uses the Euro
NCAP Far Side template.

Library Templates

C-NCAP EEHI TR C-NCAP VTC Videos
O mos N 3
._Laa_\, T w7 W
wa

O ree FoE = Tk -

C-NCAP BHIFFRRES C-NCAPVTC Videos

Selected template: Ci/workflows i T i X » NCAP_VTC Frontal Videos.ort

2. Once open you will be prompted to select the Ansys LS-DYNA keyword file of the
job you wish to post-process.
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W Select keyword file et

Select the LS-DYMA keyword file of the job you wish to post-process.

cones

3. You will then be asked whether you want to continue with the default results and
output directories or configure them in PRIMER.

m Results and cutput directories >

® By default, REPORTER will search for results in the same directory as the keyword file,
and write images and other files to a subdirectory named “Eurc MCAP_VTC Videos™,

Proceed with these defaulis (Yes)? Or configure directories in PRIMER (Mo

o

4. REPORTER will then proceed to generate the report. If there is any missing data,
PRIMER will be launched for you to edit the setup. From then on, REPORTER will
attempt to generate the report with the data it has available.

5. Where videos cannot be produced, a “missing data” image will be displayed.

Euro NCAP VTC Videos

I - |

Euro NCAP VTC Videos Missing Data

Model |

6. REPORTER automatically calculates the views and exports the videos. If you have
previously adjusted any of the views, REPORTER will use the saved views. On the
first page of the report, an overview of the results is presented.
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Euro NCAP VTC Videos

; "

7. The following pages show each view in more detail. Click "Edit View" to update
the camera positions if you are not satisfied with a specific view.

Euro NCAP VTC Videos

_ -

D3FLOT. FS_Poie_90_x-tel_z-1ef_S0M_Sim_1

8. Then use the simplified D3PLOT GUI to edit the view.
— Euro NCAP VTC Videos 2 —[X
Step 1: Edit view as required More info._. Recalculate
Step 2: Target File Size (MB) |10
Step 3: Start Time|0 Interval|0.002 End|0.15

SISl Save View & Export Video Cancel
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4.9.3. Euro NCAP VTC Quality Criteria

Tools — Workflows — Euro NCAP VTC Quality Criteria

The Euro NCAP VTC Quality Criteria workflow tool allows you to perform the quality
checks outlined in Section 6.1 of both the Euro NCAP Virtual Far Side Simulation &
Assessment Protocol and the Euro NCAP Virtual Frontal Simulation & Assessment
Protocol. The Euro NCAP Virtual Frontal Simulation & Assessment Protocol is currently
being developed with the intention of implementation in 2026 meaning the frontal
assessment methodology of this tool is subsequent to change.

How to use the Workflow Tool in PRIMER

When this tool is initially launched, the tool will attempt to collect all previously saved
data from the Automotive Assessments Workflow.
The GUI will look something like this by default:

— Euro NCAP VTC Quality Criteria ? —[]X
Test Type Far Side v
Model Unit System U2 (mm, t, s) v
Display Time Unit Seconds [s] v
Display Energy Unit Millijoules [mJ] v
Display Displacement Unit Millimetres [mm] v
Display Mass Unit Tonnes [t] v
Dummy Parts 918 PARTS selected >
Head History Node (Global) 10123 |
H-point History Node 110051 5
B-pillar History Node |Ei||ar—accelerometer: 5500004 >|
Seat Parts 109 PARTSs selected |

Save To File Save To Model

Test Type

Select whether the model is for a far side or frontal crash test.

Model Unit System

Select the unit system of your model.
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Display Time Unit
Select the display time unit for the graph outputs, either Seconds or Milliseconds.
Display Energy Unit

Select the display energy unit for the graph outputs, either Joules, Millijoules, Kilojoules
or Foot-Pounds.

Display Displacement Unit

Select the display displacement unit for the graph outputs, either Metres, Millimetres or
Feet.

Display Mass Unit

Select the display mass unit for the graph outputs, either Kilograms, Tonnes, Grams or
Slugs.

Dummy Parts

Select the include file containing the Dummy by pressing the right arrow for multiple
selection and picking options or manually typing in the textbox.

Head History Node (Global)
Select the DATABASE_HISTORY_NODE matching the Global Head Node of the Dummy by

pressing the right arrow for multiple selection and picking options or manually typing in
the textbox. The default is 10123.

H-point History Node
Select the DATABASE_HISTORY_NODE matching the H-point Node of the Dummy by

pressing the right arrow for multiple selection and picking options or manually typing in
the textbox. The default is 10501.

B-pillar History Node
Select the DATABASE_HISTORY_NODE matching the B-pillar Node of the Vehicle by

pressing the right arrow for multiple selection and picking options or manually typing in
the textbox.

Seat Parts
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Select the include file containing the Seat of the model by pressing the right arrow for
multiple selection and picking options or manually typing in the textbox.

Saving

Save the Workflow data to a .json file or save it to your model and then write the
keyword file from PRIMER.

How to use the Workflow Tool in T/HIS

When this tool is initially launched, the tool will perform the quality checks
automatically.

Once the run has completed the GUI will look something like the following image by
default, with 7 checks presented on it's own graph on a single page.

For a full breakdown of each graph and it's results please see 'Understanding Each
Graph and the Results' further down this manual.

- Euro NCAP VTC Quality Criteria ?2-0Ox%x
[Goon | Compornt | ebmepior | Uw | U | Fea ]
1 Full Setup Maximum Hourglass Energy < 10% of Maximum Internal Energy Milijoules [mJ] 96311.519 18243.387
2 Dummy Maximum Hourglass Energy < 10% of Maximum Intemal Energy Milljoules [mJ] 75128.219 5834.5003
3 Full Setup Maximum Added Mass (%) < 5% Mass at the Beginning of the Simulation Percentage 5 4.0043173
4 H-Point Node Z Displacement (mm) in the First 5ms of the Simulation Milimetres [mm] 10 -0.027648926
5 Full Setup Time of Maximum Head Y Displacement + 20% < Simulation Time Seconds [s] 0.19992194 0.19960226 .
6 Full Setup Hourglass Energy Divided by Internal Energy at Maximum Head Y Displacement Energy Ratio 0.017526051
6 Dummy Hourglass Energy Divided by Intemnal Energy at Maximum Head Y Displacement Energy Ratio 0.0050344928
6 Seat Hourglass Energy Divided by Internal Energy at Maximum Head Y Displacement Energy Ratio 0.040626314
6 Sled Hourglass Energy Divided by Intemnal Energy at Maximum Head Y Displacement Energy Ratio 0.076512270
7 Dummy Maximum Added Mass Tonnes [t] 0.000050394210
7 Seat Maximum Added Mass Tonnes [t] 0.00042871432
7 Sled Maximum Added Mass Tonnes [t] 0.013270058
Model Units: U2 (mm, , s) [Elerd CurvelabelsOff  Datum Labels Off

Write Results

Writes the results out as displayed in the table in CSV format.

Model Unit System

Displays the unit system that has been selected in PRIMER for this model.

Reset Graphs

Reproduces the graphs and resets them to default settings.

Curve Labels Off

Turns off the labels written on the curves, to make them re-appear, then 'Reset Graphs'.
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Datum Labels Off

Turns off the Datum Labelsto make them re-appear, then 'Reset Graphs'.

How to use the Workflow Tool in REPORTER

1. Within the Automotive tab in REPORTER, select the Euro NCAP VTC Quality
Criteria template. It can be found by filtering for 'Virtual Testing'.

Library Templates

Al Arup Automotive General ICFD Seismic Standard

Vv Page size

[C] PowerPoint (Widescreen

v Page orientation
[] Landscape

v Regulation

[] Euro NCAP

Vv Protection

[ Adult occupant
[] Pedestrian

[ structure only
Virtual testing
Vv Impact location
[] Far side

Add library...

-

———— ==

: .
Euro NCAP VTC Qu... Euro NCAP VTC Vid... LS-DYNA to ISO-M...

Selected template: Euro NCAP VTC Quality Criteria

A convenient tool for assessing the quality criteria specified in section 6.1 of the Euro NCAP Virtual Far Side Simulation & Assessment Protocol v1.0.

2. Once open you will be prompted to select the Ansys LS-DYNA keyword file of the
job you wish to post-process.

W Select keyword file et

Select the LS-DYMA keyword file of the job you wish to post-process.

3. You will then be asked whether you want to continue with the default results and
output directories or configure them in PRIMER.
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M Results and output directories >

By default, REPORTER will search for results in the same directory as the keyword file,
and write images and other files to a subdirectory named
"Eurc_MCAP VTC Quality_Criteria”.

Proceed with these defaults (Yes)? Or configure directories in PRIMER (Mo).

Yes No

4. On the first page an overview of the results will be presented in a table format
much like the GUI output when running the Workflow manually in T/HIS. On the
remaining pages you can see each 'Check' one by one with its results in more
detail.

Euro NCAP VTC Quality Criteria

Summary

e Jrmpmoior [ | i ]
Full Setup Maximum Hourglass Energy < 10% of Maximum Internal Energy 18243 96312
Dummy Maximum Hourglass Energy < 10% of Maximum Internal Energy 5834.5 75128
Full Setup Maximum Added Mass (%) < Total Model Mass at the beginning of the simulation 4.0043 8
H-Point Node Z Displacement (mm) in the first 5 ms of the simulation 0.005249 10
Full Setup (Time of Maximum Head X Displacement) + 20% < Simulation Time 0.1996 0.23952
Full Setup Hourglass Energy divided by Internal Energy at Time of Maximum Head X Displacement 0.019347 [monitored] [monitored]
Dummy Hourglass Energy divided by Internal Energy at Time of Maximum Head X Displacement 0.0037291 [monitored] [monitored]
Seat Hourglass Energy divided by Internal Energy at Time of Maximum Head X Displacement 0.048838 [monitored] [monitored]
Sled Hourglass Energy divided by Internal Energy at Time of Maximum Head X Displacement 0.088638 [monitored] [monitored]
Dummy Maximum Added Mass 5.0394e-5 [monitored] [monitored]
Seat Maximum Added Mass 0.00042871 [monitored] [monitored]
Sled Maximum Added Mass 0.01327 [monitored] [monitored]
/8 Model | C:/Users/dan.woods/Desktop/Oasys/QC_Model/QC_Model/08_FS_AEMDB 75 x-ref z-ref 50M_Sim_1.key

Understanding Each Graph and the Results

Full Setup: Maximum Hourglass Energy < 10% of Maximum
Internal Energy

The first graph displays the quality check satisfying the following criteria from part 6.1.2
of the EuroNCAP Virtual Far Side/Frontal Simulation & Assessment Protocols:

Max. Hourglass Energy of full setup must be < 10% of max. internal energy.

In blue colour, the internal energy of the full setup is displayed (only if the test is a fail).
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The datum line is drawn at 10% of the maximum internal energy.

In foreground colour, the hourglass energy of the full setup is displayed.

For this check to pass, the peak of the hourglass energy curve must be within the green
zone.

The limit and result are displayed in the table.

Full Setup: Hourglass Compared to 10% of Max Internal

100.000

80.000

€0.000

40,000

Energy (x1E+3 mJ)

20.000

0.000
0.000 0020 0040 0080 0030 0100 0120 0140 04180 0180 0200
Time (s)

= HG.E. - Wholz Model

Dummy: Maximum Hourglass Energy < 10% of Maximum
Internal Energy

The second graph displays the quality check satisfying the following criteria from part
6.1.2 of the EuroNCAP Virtual Far Side/Frontal Simulation & Assessment Protocols:
Max. Hourglass Energy of all Dummy components must be < 10% of max. internal
energy of the Dummy.

In blue colour, the internal energy of the Dummy is displayed (only if the test is a fail).
The datum line is drawn at 10% of the maximum internal energy.

In foreground colour, the hourglass energy of the Dummy is displayed.

For this check to pass, the peak of the hourglass energy curve must be within the green
zone.

The limit and result are displayed in the table.
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Dummy: Hourglass Compared to 10% of Max Internal

80.000
70.000
60.000
50.000
40.000
30.000
20.000
10.000

0.000
0.000 0.020 0.040 0.060 0.080 0.100 0.120 0.140 0.160 0.180 0.200

Time (s)

Energy (x1E+3 mJ)

— Hourglass Energy of Dummy

Full Setup: Maximum Added Mass (%) < 5% Total Model Mass at
the Beginning of the Simulation

The third graph displays the quality check satisfying the following criteria from part
6.1.2 of the EuroNCAP Virtual Far Side/Frontal Simulation & Assessment Protocols:
Max. mass added due to mass scaling to the total model is less than 5 % of the total
model mass at the beginning of the run.

In foreground colour, the percentage mass increase is displayed.

The datum line is drawn at 5%.

For this check to pass, the peak of the percentage mass increase curve must be within
the green zone.

The limit and result are displayed in the table.
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Full Setup: Percentage Added Mass

5.400
5.200
5.000
4.800
4.600
4.400
4.200
4.000

3.800
0.000 0.020 0.040 0.060 0.080 0.100 0.120 0.140 0.160 0.180 0.200

Time (s)

Percentage

— %age mass increase - Whole Model

H-Point Node: Z Displacement (mm) in the First 5ms of the
Simulation

The fourth graph displays the quality check satisfying the following criteria from part
6.1.2 of the EuroNCAP Virtual Far Side/Frontal Simulation & Assessment Protocols:
Less than 10 mm H-point z-displacement recorded in first 5 ms of the simulation (5ms
after t0).

In foreground colour, the Z displacement of the H-Point Node is displayed, zoomed in to
the first 6ms.

The datum line is drawn at 10mm.

For this check to pass, the peak of the Z displacement curve must be within the green
zone within the first 5ms.

The limit and result are displayed in the table.
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H-Point: Z Displacement in the First Sms of the Simulation

8.000
4.000
0.000
-4.000
-8.000

Displacement (mm)

0.000 1.000 2.000 3.000 4.000 5.000 6.000
Time (ms)

— 7 Displacement of H-Point Node

Full Setup: Time of Maximum Head Displacement + 20% <
Simulation Time

The fifth graph displays the quality check satisfying the following criteria from part 6.1.2
of the EuroNCAP Virtual Far Side/Frontal Simulation & Assessment Protocols:

The simulation time needs to exceed time of maximum head displacement + 20%
(Equation 1).

The Head Displacement is calculated by taking the relative displacement compared to
the B-Pillar Node Displacement, plus 80mm for the approximate Head diameter.

For frontal tests X axis displacement is used while for far side tests the Y axis
displacement is taken.

In foreground colour, the Head Displacement is displayed.

The datum line is drawn at Maximum Head Displacement Relative to B-Pillar Node Time
+20%.

For this check to pass, the Head Displacement curve should finish in the green zone.
The limit and result are displayed in the table.
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Simulation Time Compared to Time of Max Head % Displacement

600.000

400.000

Displacement (mm)

200.000

0.000
0.000 0.020 0.040 0.060 0080 0100 0120 0140 0160 0.180 0200

Time {s)

== Head ¥ Displacement Relative to B-Pillar Node
O Time of Maximum Head % Displacement Relative to B-Pillar Node

Hourglass Energy Divided by Internal Energy at Maximum Head
Displacement

The sixth graph displays the quality check satisfying the following criteria from part
6.1.3 of the EuroNCAP Virtual Far Side/Frontal Simulation & Assessment Protocols:
Hourglass energy / internal energy at time of max. head excursion for setup, dummy,
sled and seat.

In foreground colour, the Hourglass divided by Internal Energy of the full setup is
displayed.

In blue colour, the Hourglass divided by Internal Energy of the Dummy is displayed.

In magenta colour, the Hourglass divided by Internal Energy of the Seat is displayed.
In cyan colour, the Hourglass divided by Internal Energy of the Sled is displayed.

In foreground colour, the Maximum Head Displacement time is displayed as a square.
For frontal tests X axis displacement is used while for far side tests the Y axis
displacement is taken.

There is no pass criteria for this check, it is just calculated and monitored.

The result of each curve at the Maximum Head Displacement is displayed in the table.
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The seventh graph displays the quality check satisfying the following criteria from part
6.1.3 of the EuroNCAP Virtual Far Side/Frontal Simulation & Assessment Protocols:
Max. added mass (Dummy, seat, sled).
In blue colour, the Added Mass of the Dummy is displayed.
In magenta colour, the Added Mass of the Seat is displayed.
In cyan colour, the Added Mass of the Sled is displayed.
There is no pass criteria for this check, it is just calculated and monitored.
The result of each curve at the peak is displayed in the table.
Maximum Added Mass
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4.9.4. Euro NCAP HBM Quality Criteria

Tools — Workflows — Euro NCAP VTC HBM Quality Criteria

The Euro NCAP HBM Quality Criteria workflow tool allows you to perform the quality
checks outlined in Section 7.1 of the Euro NCAP VTC HBM Frontal Protocol. The Euro
NCAP Virtual HBM Frontal Simulation & Assessment Protocol is currently being
developed with the intention of implementation in 2026 meaning the assessment
methodology of this tool is subsequent to change.

How to use the Workflow Tool in PRIMER

When this tool is initially launched, the tool will attempt to collect all previously saved
data from the Automotive Assessments Workflow.
The GUI will look something like this once the relevant details have been entered:

= Euro NCAP HBM Quality Criteria ? =[]X
Model Unit System U3 (mm, kg, ms) v
Display Time Unit Milliseconds [ms] A
Display Energy Unit Kilojoules [kJ] v
Display Displacement Unit Millimetres [mm] A
Dummy Parts 1423 PARTSs selected >

Head History Node (Global) ied-Kinematics_Node_GIobaI >

H-point History Node 8028585,8073537 >

B-pillar History Node B-Pillar-accelerometer: 1 >

Save To File Save To Model

Model Unit System

Select the unit system of your model.

Display Time Unit

Select the display time unit for the graph outputs, either Seconds or Milliseconds.
Display Energy Unit

Select the display energy unit for the graph outputs, either Joules, Millijoules, Kilojoules
or Foot-Pounds.
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Display Displacement Unit

Select the display displacement unit for the graph outputs, either Metres, Millimetres or
Feet.

Dummy Parts

Select the include file containing the HBM Dummy by pressing the right arrow for
multiple selection and picking options or manually typing in the textbox.

Head History Node (Global)

Select the DATABASE_HISTORY_NODE matching the Global Head Node of the HBM
Dummy by pressing the right arrow for multiple selection and picking options or
manually typing in the textbox.

H-point History Node

Select the DATABASE_HISTORY_NODE matching the H-point Node of the HBM Dummy
by pressing the right arrow for multiple selection and picking options or manually typing
in the textbox. If multiple nodes are provided either by selecting a node set or through
manual input, the displacement of these nodes will be averaged in the results.

B-pillar History Node

Select the DATABASE_HISTORY_NODE matching the B-pillar Node of the Vehicle by
pressing the right arrow for multiple selection and picking options or manually typing in
the textbox.

Saving

Save the Workflow data to a .json file or save it to your model and then write the
keyword file from PRIMER.

How to use the Workflow Tool in T/HIS

When this tool is initially launched, the tool will perform the quality checks
automatically.

Once the run has completed the GUI will look something like the following image by
default, with 6 checks presented on it's own graph on a single page.

For a full breakdown of each graph and it's results please see 'Understanding Each
Graph and the Results' further down this manual.
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Write Results

Writes the results out as displayed in the table in CSV format.

Model Unit System

Displays the unit system that has been selected in PRIMER for this model.

Reset Graphs

Reproduces the graphs and resets them to default settings.

Curve Labels Off

Turns off the labels written on the curves, to make them re-appear, then 'Reset Graphs'.
Datum Labels Off

Turns off the Datum Labelsto make them re-appear, then 'Reset Graphs'.

How to use the Workflow Tool in REPORTER

1. Within the Automotive tab in REPORTER, select the Euro NCAP HBM Quality
Criteria template. It can be found by filtering for 'VTC Quality Criteria'.

Library Templates

All Automotive General ICFD Seismic Standard

[ Far Side o
[ Front C-NCAP SRS Mg e C-NCAP VTC Quality Criteria
\ Barrier/impactor [—— —

| [y —

CTRETT] T
C-NCAP @l iR R B ER C-NCAP VTC Quality Criteria Euro NCAP HBM Quality Criteria

[ mos

e -
-

Euro NCAP VTC Quality Criteria

Vv Year

[ 2024
[ 2025 Selected template:

v Workflows

[J Automotive Assessments

[J LS-DYNA to ISO-MME

1 Simvt e

Add library...

Cancel
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2. Once open you will be prompted to select the Ansys LS-DYNA keyword file of the
job you wish to post-process.

[ select keyword file X

Select the LS-DYMA keyword file of the job you wish to post-process.

(Cox ] oo

3. You will then be asked whether you want to continue with the default results and
output directories or configure them in PRIMER.

m Results and cutput directories >

@ By default, REPORTER will search for results in the same directory as the keyword file,
and write images and other files to a subdirectory named
"Euro_MCAP VTC Quality_Criteria”.

Proceed with these defaults (Yes)? Or configure directories in PRIMER (Mo

Yes No

4. On the first page an overview of the results will be presented in a table format
much like the GUI output when running the Workflow manually in T/HIS. On the

remaining pages you can see each 'Check’ one by one with its results in more
detail.

Euro NCAP HBM Quality Criteria

Summary
oot [ropmpion [ e | e ] e |
Full Setup Maximum Hourglass Energy < 10% of Maximum Internal Energy 0.58787 0.50287
Dummy Hourglass Energy < 10% of Internal Energy at Maximum Head X Displacement 0.13435 0.16437
Full Setup Maximum Added Mass (%) < 5% Mass at the beginning of the simulation 41115 5
Dummy Maximum Added Mass (%) < 5% Mass at the beginning of the simulation 6.2533 5
H-Point Node  Z Displacement (mm) in the first 5 ms of the simulation -0.13159 +10
Full Setup (Time of Maximum Head X Displacement) + 20% < Simulation Time 300 114

i Model | C/Users/dan.woods/Desktop/Oasys/QC_Model/post503/Front_Sled_GHBMC_v6.1_mass key
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Understanding Each Graph and the Results

Full Setup: Maximum Hourglass Energy < 10% of Maximum
Internal Energy

The first graph displays the quality check satisfying the following criteria from part 7.1.2
of the Euro NCAP VTC HBM Protocol Frontal:
Max. Hourglass Energy of full setup must be < 10% of max. internal energy.

In blue colour, the internal energy of the full setup is displayed (only if the test is a fail).
The datum line is drawn at 10% of the maximum internal energy.

In foreground colour, the hourglass energy of the full setup is displayed.

For this check to pass, the peak of the hourglass energy curve must be within the green
zone.

The limit and result are displayed in the table.

Full Setup: Hourglass Compared to 10% of Max Internal

100.000
80.000
60.000
40.000
20.000

0.000

Energy (x1E+3 mJ)

0.000 0.020 0.040 0.060 0.080 0.100 0.120 0.140 0.160 0.180 0.200
Time (s)

— HG.E. - Whole Model

HBM Dummy: Maximum Hourglass Energy < 10% of Maximum
Internal Energy

The second graph displays the quality check satisfying the following criteria from part
7.1.2 of the Euro NCAP VTC HBM Protocol Frontal:

Max. Hourglass Energy of all HBM Dummy components must be < 10% of max. internal
energy of the HBM Dummy at the time of maximum X axis head extension.

In blue colour, the internal energy of the HBM Dummy is displayed (only if the test is a
fail).

The datum line is drawn at 10% of the maximum internal energy.

In foreground colour, the hourglass energy of the HBM Dummy is displayed.
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A square marker indicates the point in time at which maximum X axis head
displacement occurs.

The Head X Displacement is calculated by taking the relative displacement compared to
the B-Pillar Node X Displacement, plus 80mm for the approximate Head diameter.

For this check to pass, the peak of the hourglass energy curve must be within the green
zone at the time of maximum X axis head extension.

The limit and result are displayed in the table.

Dummy: Hourglass Compared to 10% of Max Internal

70.000
60.000
50.000
40.000
30.000
20.000
10.000

0.000

Energy (x1E+3 mJ)

0.000 0.020 0.040 0.060 0.080 0.100 0.120 0.140 0.160 0.180 0.200
Time (s)

— Hourglass Energy of Dummy
O Time of Maximum Head X Displacement Relative to B-Pillar Node

Full Setup: Maximum Added Mass (%) < 5% Total Model Mass at
the Beginning of the Simulation

The third graph displays the quality check satisfying the following criteria from part
7.1.2 of the Euro NCAP VTC HBM Protocol Frontal:

Max. mass added due to mass scaling to the total model is less than 5 % of the total
model mass at the beginning of the run.

In foreground colour, the percentage mass increase is displayed.

The datum line is drawn at 5%.

For this check to pass, the peak of the percentage mass increase curve must be within
the green zone.

The limit and result are displayed in the table.
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Full Setup: Percentage Added Mass

5.400
5.200
5.000
4.800
4.600
4.400
4.200
4.000
3.800

Percentage

0.000 0.020 0.040 0.060 0.080 0.100 0.120 0.140 0.160 0.180 0.200
Time (s)

— %age mass increase - Whole Model

Dummy: Maximum Added Mass (%) < Total Model Mass at the
Beginning of the Simulation

The fourth graph displays the quality check satisfying the following criteria from part
7.1.2 of the Euro NCAP VTC HBM Protocol Frontal:

Max. mass added to the HBM Dummy due to mass scaling is less than 5 % of the HBM
Dummy mass at the beginning of the run.

In foreground colour, the percentage mass increase is displayed.

The datum line is drawn at 5%.

For this check to pass, the peak of the percentage mass increase curve must be within
the green zone.

The limit and result are displayed in the table.

Dummy: Percentage Added Mass

5.000
4.000
3.000
2.000
1.000
0.000

Added Mass

0.000 0.020 0.040 0.060 0.080 0.100 0.120 0.140 0.160 0.180 0.200
Time (s)

— %age mass increase - Dummy
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H-Point Node: Z Displacement (mm) in the First 5ms of the
Simulation

The fifth graph displays the quality check satisfying the following criteria from part 7.1.2
of the Euro NCAP VTC HBM Protocol Frontal:

Less than 10 mm H-point z-displacement recorded in first 5 ms of the simulation (5ms
after t0).

In foreground colour, the Z displacement of the H-Point Node is displayed, zoomed in to
the first 6ms.

The datum line is drawn at 10mm.

For this check to pass, the peak of the Z displacement curve must be within the green
zone within the first 5ms.

If multiple H-point nodes were provided, the average displacement will be used.

The limit and result are displayed in the table.

H-Paint: Z Displacement in the First 5ms of the Simulation

E 8.000
*é 4.000
g 0.000
%_ -4.000
a -8.000
0.000 1.000 2.000 3.000 4.000 5.000 6.000
Time (ms)

— Z Displacement of H-Point Node

Full Setup: Maximum Head X Displacement + 20% < Simulation
Time

The sixth graph displays the quality check satisfying the following criteria from part
7.1.2 of the Euro NCAP VTC HBM Protocol Frontal:

The simulation time needs to exceed time of maximum head X displacement + 20%
(Equation 1).

The Head X Displacement is calculated by taking the relative displacement compared to
the B-Pillar Node X Displacement, plus 80mm for the approximate Head diameter.

In foreground colour, the Head X Displacement is displayed.

The datum line is drawn at Maximum Head X Displacement Relative to B-Pillar Node
Time + 20%.

For this check to pass, the Head X Displacement curve should finish in the green zone.
The limit and result are displayed in the table.
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Simulation Time Compared to Time of Max Head X Displacement
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O Time of Maximum Head X Displacement Relative to B-Pillar Node
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4.9.5. LS-DYNA to ISO-MME

Tools — Workflows — LS-DYNA to ISO-MME

The LS-DYNA to ISO-MME workflow tool is one of the Virtual Testing tools. It helps you
automatically export Ansys LS-DYNA results data to ISO-MME format as specified by the
Euro NCAP Virtual Far Side Simulation & Assessment Protocol v1.0, ready for upload to
the VTC Server. It can also be used to export the channels required by the C-NCAP Far
Side Occupant Protection Protocol (Appendix H).

Automotive Assessments workflow user data removes the need to manually map Ansys
LS-DYNA entities to ISO-MME channel codes.

The LS-DYNA to ISO-MME Workflow involves the following steps:

1. Create Automotive Assessments user data in PRIMER the for VTC protocol (e.g.
"Euro NCAP Far Side Sled 2024" crash test)

2. Complete the LS-DYNA to ISO-MME setup in PRIMER

3. Perform the LS-DYNA to ISO-MME export in T/HIS

4. Optionally, automate the process in REPORTER

Some new MME headers are added in Euro NCAP 2026 version and some got removed
compared to 2024. If the a field is not applicable for version then it will be greyed out
and "N/A" will be shown for it. Take a look at list below:

New MME Headers in Euro NCAP 2026

Velocity test object 1

Name of test object 2

Velocity test object 2

Dummy Simulation Model Passenger
Dummy Qualification Ref Passenger
Contact Type dummy -airbag

Mass of dummy 2 in kg

NouhkwhN-=

Removed MME Headers in Euro NCAP 2026 (Compared to Euro NCAP 2024)

Virtual Testing Ref ID

Regulation

Velocity test object 1 lon.

Velocity test object 1 lat.

Mass of sled in kg

Mass of centre console in kg

Distance between head CoG and green line (in metres)
Distance between head CoG and yellow line (in metres)

N k~wWN =
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9. Distance between head CoG and orange line (in metres)
10. Distance between head CoG and red line (in metres)

Some MME headers were renamed in Euro NCAP 2026 compared to Euro NCAP 2024.

Take a look at list below:

Old MME Header (Euro NCAP 2024)

Dummy Simulation Model Specification
Reference to Dummy Model Qualification
Documentation

Contact Type between dummy and seat

Contact Type between dummy and seatbelt
Number of contacts used in the overall simulation
setup

Mass of total setup (used for quality checks)

Mass of dummy in kg

Setup in PRIMER

New MME Header (Euro NCAP
2026)
Dummy Simulation Model Driver

Dummy Qualification Ref Driver

Contact Type dummy -seat
Contact Type dummy -belt

Number of contacts

Mass of total setup in kg
Mass of dummy 1 in kg

When this tool is initially launched, the GUI will look something like this by default:

— LS-DYNA to ISO-MME

Crash Test: Front Sled
10 i Regulation: EuroNCAP
i Version: 2026 Robustness 1

Automotive Assessments User data

Test name: ‘Front Sled 2026 Robustness 1

Laboratory name: ‘Oasys Ltd

Customer test ref number: ‘

Customer name: ‘ |

Customer project ref number: ‘

1 Virtual testing ref ID F_50kph_50M_95M_Sim_1
2 [subtype oftest: 1
3 Test date: @© Today
O
4 |1SO-MME format: 16 vI
Title: ‘
Regulation

Type of data source: ‘Simulalion

Dummy Simulation Model Driver: ‘

Dummy Qualification Ref Driver: ‘

Dummy Simulation Model Passenger: l

Dummy Qualification Ref Passenger:

5 IRequired output channels CSV: hannels/EuroNCAP_FRONT_SLED_R1_LHD.csv

O

[osntoe T ommiom |

2 =X

Contact data

Contact Type between dummy and seat: ‘ |

Contact Type between dummy and seatbelt: ‘ |

Contact Type between dummy and airbag: ‘ |

6 Get contact information
Vehicle data

Name: ‘ |

Reference number: ‘ |

Longitudinal velocity

Lateral velocity

Velocity: ‘ |
Mass: ‘ |
Name: ‘ |
Velocity: ‘ |

Distance between head CoG and excursion lines

Distance between head CoG and green line (in metres)
Distance between head CoG and yellow line (in metres)
Distance between head CoG and orange line (in metres)

Distance between head CoG and red line (in metres)
Mass of parts

11—

Simulation Information
Pratorm Name: L

8 - Textbox fields with this colour are required for successful LS-DYNA to ISO-MME conversion.

Note that all fields are required to conform to the Euro NCAP VTC protocol.

All the inputs are divided in different categories e.g. User data, Contact data, Vehicle
data. Some inputs are already given for reference purposes. e.g. Test name, Laboratory
name, Customer name. You can see what input can be given for each textbox by

hovering over it.

186 /468

LAST UPDATED 15 DECEMBER 2025



1. Virtual testing ref ID

Select the Virtual Testing Reference ID from the dropdown. If 'Other' is selected, the
textbox below will become active to write your own Reference ID.

2. Subtype of test

Subtype of test is automatically updated corresponding to Virtual Testing ref ID. In 2026
version this input is not related to Virtual Testing ref ID. You have to define it yourself.

3. Test date

If you select "Today", the ISO-MME export will use the current date each time. If you
want to enter the test date manually you can select the other radio button which will
enable manual text entry.

4. ISO-MME format

You can choose between ISO-MME version 1.6 and 2.0. The Euro NCAP Virtual Far
Side Simulation & Assessment Protocol v1.0 specifies version 1.6.

5. Required output channels CSV

This is the list of required channels to export according to the VTC protocol. It will be
loaded automatically for list of supported protocol shown below. You can modify it or
provide your own CSV list, but make sure to have it in same format. On each line of the
CSV file, the first 16 characters need to be the ISO-MME channel code you wish to
output. Supported protocols are as follows:

Automotive Automotive Automotive
Assessments Crash Assessments Assessments Description
Test Regulation Version

List of channels as per
Appendix | in Euro

Far Side Sled EuroNCAP 2024 NCAP Virtual Far

Side Simulation &
Assessment Protocol v1.0

Front Sled EuroNCAP 2026 Robustness 1
Front Sled EuroNCAP 2026 Robustness 2
Front Sled EuroNCAP 2026 Robustness 3
Front Sled EuroNCAP 2026 Validation 1
Front Sled EuroNCAP 2026 Validation 2
List of channels for WSID
Far Side Sled CNCAP 2024 (WSID) dummy as per Appendix

H.1.2.1.3 and Table H.7
in C-NCAP Far Side
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Automotive Automotive Automotive
Assessments Crash Assessments Assessments Description
Test Regulation Version

Occupant Protection
Protocol (Appendix H)
List of channels for SID-II
dummy as per Appendix
H.1.2.1.3 and Table H.7
in C-NCAP Far Side
Occupant Protection
Protocol (Appendix H)
List of channels for WSID
driver dummy and WSID
passenger dummy
combination as per
Appendix H.1.2.2.2 first
paragraph in C-NCAP Far
Side Occupant Protection
Protocol (Appendix H)
List of channels for WSID
driver dummy and ES-2re
passenger dummy
combination as per
Appendix H.1.2.2.2 first
paragraph in C-NCAP Far

Side Occupant Protection
Protocol (Appendix H)

Far Side Sled CNCAP 2024 (SID2-SBLD)

Side Pole CNCAP 2024 (WSID+WSID)

Side Pole CNCAP 2024 (WSID+ES-2re)

6. Get contact information

You can retrieve the contact information required by the Euro NCAP Far Side VTC
protocol automatically from the Automotive Assessments user data. Make sure you
have added valid contact IDs in the Automotive Assessments user data to get it working.
You can still input or modify information manually by editing the textbox values.

7. Calculate distance

PRIMER calculates the distance between the head centre of gravity (CoG) and green,
yellow and orange lines using head node information from Automotive Assessments
user data. We assume the vehicle is symmetric and centred on y = 0 and hence that the
orange seat centreline y-coordinate is symmetrically opposite the occupant's head CoG
y-coordinate.

8. Required inputs
Only “Test name” and “Required output channels CSV" are required for exporting

channels. However, note that technically, all ungreyed out inputs are required to
conform to the Euro NCAP Far Side VTC protocol.
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9. Saving

Save the Workflow data to a .json file or save it to your model and then write out the
keyword file from PRIMER.

10. Automotive Assessments User data

It is just to show you the configuration of automotive assessments user data. It is not
editable.

11. Check mass

For all the below mass of parts you can check mass in PRIMER that adds total
structural mass. However, it is sometimes not accurate due to encryption.
1. Mass of driver dummy in kg: Calculates total mass of parts defined for driver
dummy in Automotive assessments
2. Mass of passenger dummy in kg (in case of Front Sled): Calculates total mass
of parts defined for front passenger dummy in Automotive assessments
3. Mass of driver seat in kg: Calculates total mass of parts defined for driver seat
in Automotive assessments
4. Mass of sled in kg: Calculates total mass of parts defined for sled in Automotive
assessments
5. Mass of centre console in kg: Calculates total mass of parts defined for centre
console in Automotive assessments

LS-DYNA to ISO-MME export in T/HIS

When this tool is initially launched, the GUI will look something like this by default
(provided you have filled all information in PRIMER workflow panel):
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LS-DYNA to ISO-MME

Automotive Assessments User Data

Automotive Assessments Crash Test:

Automotive Assessments Version:

User Data

Front Sled
EuroNCAP
2026 Robustness 1

Test name:

Laboratory name:

Customer name:

Customer test ref number:
Customer project ref number:

Virtual testing ref ID:

Subtype of test:

Test date:

ISO-MME format: 1
Title:

Regulation

Type of data source:

Dummy Simulation Model Driver:

Dummy Qualification Ref Driver:

Dummy Simulation Model Passenger:

Dummy Qualification Ref Passenger:

Distance between head CoG and green line (in metres)
Distance between head CoG and yellow line (in metres)
Distance between head CoG and orange line (in metres)
Distance between head CoG and red line (in metres)

Required output channels CSV:

lFrunt Sled 2026 Robustness 1
[Oasys Ltd
[Euro nCAP

Other - fill in textbox below dropdown

Virtual-Mid |

® Today
o

16 v

[Euro NCAP 2026 |

‘Simulation ‘

lHIII v1.7 (Humanetics) ‘

[NA_TECHNICAL_REPORT_USER_MANUAL pef |
[Hinv2.0 ¢ ) |
[NA_TECHNICAL_REPORT_USER_MANUAL pdf |

Output directory:

[is/EuroNCAP_FRONT_SLED_R1_LHD.csv| @&
P = |

Il

1. Modify descriptors

Solver Information

Solver Name:
Solver Version: \:
Solver Precision: \:
Platform Name:

Simulation Information
Number of CPUs:
Time step setting:
Contact type between dummy and seat: _SURFACE SOFT=1 FS=02
Contact type between dummy and seatbelt: "SURFACE SOFT=1FS=02
Contact type between dummy and airbag: “SURFACE SOFT=1FS=0.2

Number of contacts used in the overall si ion setup:

Number of elements:
Mass of total setup in kg:
Mass of driver dummy in kg:

Mass of passenger dummy in kg:

JILE 1

Mass of seat in kg
Mass of sled in kg

Mass of centre console in kg:

2 Calculate

Vehicle data

Name:

Reference number: 1234
Longitudinal velocity
Lateral velocity:
Velocity:

1000

9]

Mass:

Impactor data

Name:

Velocity:

HH

- Textbox fields with this colour are required for successful LS-DYNA to ISO-MME conversion.

Note that all fields are required to conform to the Euro NCAP VTC protocol

Before performing the export in T/HIS, you can modify any of the descriptors you
defined in PRIMER.

2. Calculate

Calculate can be used to automatically populate “Solver Information” and “Simulation
Information” from the OTF/d3hsp file and Automotive Assessment user data.

T/HIS will automatically populate the following fields:

uhAwWN =

Solver Version: Gets LS-DYNA solver version from OTF/d3hsp file

Solver Precision: Gets LS-DYNA solver precision from OTF/d3hsp file
Number of CPUs: Gets number of CPUs from OTF/d3hsp file

Time step setting: Gets the minimum time step from OTF/d3hsp file
Number of contacts used in the overall simulation setup: Gets number of

contacts using from T/HIS JS-API Model class function GetNumberOf

o

OTF/d3hsp file
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Number of elements: Gets total number of elements specified in "CONTROL
CARD 1. Model Size-General" below "control

information"from
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10.

11.

12.

Mass of total setup (used for quality checks): Gets total mass reported with "t
otal mass"from OTF/d3hsp file

Mass of driver dummy in kg: Calculates total mass of parts defined for driver
dummy in Automotive assessments from OTF/d3hsp file

Mass of passenger dummy in kg (in case of Front Sled): Calculates total mass
of parts defined for front passenger dummy in Automotive assessments from
OTF/d3hsp file

Mass of seat in kg: Calculates total mass of parts defined for driver seat in
Automotive assessments from OTF/d3hsp file

Mass of sled in kg (only for version 2024): Calculates total mass of parts
defined for sled in Automotive assessments from OTF/d3hsp file

Mass of centre console in kg (only for version 2024): Calculates total mass of
parts defined for centre console in Automotive assessments from OTF/d3hsp file

3. Output directory

Select the output directory where you want to export channels in ISO-MME format.

4. Export

Once the output directory is selected, the Export button will be enabled. To perform the
export, the LS-DYNA to ISO-MME workflow tool generates a configuration file from all
the data and runs a separate T/HIS session in batch mode to export ISO-MME channels
in the selected output directory.

4.1. Time of first sample ISO-MME Header

If "Time of first sample” was defined (non-zero) in Automotive Assessments PRIMER,
then the “Time of first sample” header value will automatically be set in the exported
channel files. Note that samples which are shifted to time < 0 will not be discarded as
this only happens when the ISO-MME data is processed.

Test object number Sl

Name of the channel :Accel x - Node 100881 : ( HEADB@BBWSAC) (Reg ©.100E-83)
Laboratory channel code :NOVALUE

Customer channel code :NOVALUE

Channel code :11HEADBOBBWSACX®
Unit :m/(s*s)
Reference system :NOVALUE
Pre-filter type :NOVALUE

Cut off frequency :NOVALUE

Channel amplitude class :NOVALUE

Sampling interval 19.0001

Bit resolution :NOVALUE

|Time of first sample :-9.02 |

Number of samples : 2000

e

-2.86178e-08

-5.19904e-09
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Automation in REPORTER

1. Within the Automotive tab in REPORTER, you will be able to select the LS-DYNA to
ISO-MME Template. Filter by 'Virtual Testing' to easily find it.

Library Templates

All Arup | Automotive |Genera| ICFD Seismic Standard

v Page size o
—_— =~ g
[] PowerPoint (Widescreen) _ el - -
v Page orientation ® i o [
[] Landscape Ill Ill III
Euro NCAP VTC Quality Criteria Euro NCAP VTC Videos LS-DYNA to ISO-MME
v Regulation
[] Euro NCAP 1
v Protection
[] Aduilt occupant
[] Pedestrian
PRSI a—
Virtual testing
paeth 4
[] Far Side Selected template: LS-DYNA to ISO-MME

Converts LS-DYNA results into the ISO-MME format as specified by the Euro NCAP Virtual Far Side Simulation & Assessment Protocol v1.0.

Vv Barrier/impactor

Add library...

2. Once open you will be prompted to select the Ansys LS-DYNA keyword file of the
job you wish to post-process.

Select the LS-DYMA keyword file of the job you wish to post-process.

Cancel

3. After you have selected your keyword file, you will then be asked if you want to
continue with the default options of REPORTER searching for results in the same
directory of the keyword file and writing images and outputs into a subdirectory
called "Isdyna_to_isomme". If No is selected then PRIMER will be launched and a

GUI will be displayed to configure the options. If Yes is selected the default
options will be used.
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m Results and output directories >

keyword file, and write images and other files to a subdirectory named

® By default, REPORTER wiill search for results in the same directory as the
“lsdyna_to_isomme”,

Proceed with these defaults (Yes)? Or configure directories in PRIMER [Na).

Yes Mo

4. T/HIS will then launch automatically to produce the output files for the report.

5. If any of the required inputs are missing or invalid, T/HIS will prompt a message
window (see example below) asking if you would like to create/edit user data. If
you select Yes, PRIMER will be launched and panels will open for you to enter the
required information. If you select No then T/HIS will try to generate the report
with the data available.

- REPORTER User Data Required =
Some of the user inputs required for EuroNCAP Far Side Sled 2024 in this report are missing or invalid (see list below):
@ Missing input for 11AIRBO000WSFOX0 requested in required output channel csv
Missing input for 11AIRBO0D00OWSFOYD requested in required output channel csv
Missing input for 11AIRBOD00OWSFOZ0 requested in required output channel csv
Missing input for 10EKINSUQ002ENOQ requested in required output channel csv
Missing input for 10EINTSU0002ENO0 requested in required output channel csv
Missing input for T0EHOUSUO002EMNO00 requested in required output channel csv
Would you like to create/edit user data?

6. Once it has completed, T/HIS will close and return back to REPORTER.

7. On the first two pages, summary information is shown in table format much like
the GUI output when running the Workflow manually in T/HIS:
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LS-DYNA to ISO-MME

MME Headers
e

Data format edition number 16

Laboratory name Oasys Ltd
Customer name Euro NCAP
Customer test ref. number 001

Customer project ref. number 1234

Title Euro NCAP 2026
Timestamp 3/11/2025, 3:39:42 pm
Type of the test Frontal Impact
Subtype of the test Virtual-Mid

Date of the test 3/11/2025
Name of test object 1 6

Ref. number of test object 1
Velocity test object 1

Mass test object 1

Driver position object 1
Impact side test object 1
Name of test object 2
Velocity test object 2

Type of data source

Model | C:/Cases/Cad
Required output channel CSV | C/SOURCE2

LS-DYNA to ISO-MME

MME Headers

_Dummy Simulation Model Driver
_Dummy Qualification Ref Driver
.Dummy Simulation Model Passenger

_Dummy Qualification Ref Passenger

HIll v1.7 (Humanetics)

HUMANETICS_HIll_50M_V1.7_HARMONIZED_LS_DYNA_TECHNICAL_REPORT_USER_MANUALf

HIll v2.0 (Humanetics)

HUMANETICS_HIll_SF_V2.0_ HARMONIZED_LS_DYNA TECHNICAL_REPORT_USER_MANUAL pdi

Output directory | C/Cases/Cad Solver Name 1S-Dyna
Solver Version Is-dyna_mpp_s_R11.2_2
Solver Precision P
Platform Name RHES
Number of CPUs 2
Time step setting NOVALUE

Contact Type dummy -seat AUTOMATIC_SURFACE_TO_SURFACE SOFT=1F$=02
AUTOMATIC_SURFACE_TO_SURFACE SOFT=1 F$=0.2

AUTOMATIC_SURFACE_TO_SURFACE SOFT=1F$=02

Contact Type dummy -belt
Contact Type dummy -airbag

Number of contacts 54
Number of elements 2202649
Mass of total setup in kg 41073
Mass of dummy 1in kg 79.09
Mass of dummy 2 in kg 4953
Mass of seat in kg 2832

Model | C:/Cases/Case_52799/post/t-his/EuroNCAP_FRONT/FRONT_SLED_R1/post_light 52799_EuroNCAP_Front_Sled_R1/05_Virtual-Sled-Robustness1-35kmph_002.key
Required output channel CSV | C/SOURCE23/workflo d_trunk_for_checking | 2 APV AP_FRONT_SLED_R1_LHD.csv
3 Output directory | C/Cases/Case_52799/post/t-his/EuroNCAP_FRONT/FRONT_SLED_R1/post light 52799_EuroNCAP_Front_Sled_R1/lsdyna_ts

8. On the remaining pages you can see each channel image requested in "Required
output channels CSV". If the input entities were missing or invalid for a given
channel, an empty graph image with a missing or invalid graph title message will
be shown in the report:
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L5-DYMA to 150-MME

LS-DYMA to I50-MME
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4.9.6. Curve to ISO-MME

Tools — Workflows — Curve to ISO-MME

The Curve to ISO-MME workflow tool that enables you to export T/HIS curves in ISO-
MME data format without the need of a configuration file. It is a T/HIS workflow. It
doesn't required setting up in PRIMER.

Curve to ISO-MME Export from T/HIS

When the tool is initially launched, the GUI will look something like this by default:

- Curve to ISO-MME 7?7 =x
Curves: Select curves...
Test name:
MME Filename:

Output directory:

MME Header CSV: |

ISO-MME Format: 1.6 ¥

All the inputs in highlighted in red are required for Export to be enabled.

Select curves

Make sure that you have all the curves you want to export in ISO-MME format ready in
your T/HIS session. Then click on Select curves... - this will open the curve selection
panel. Select the curves you wish to export and click Apply. The Select curves... button
will now indicate how many curves you have selected e.g. "3 curves selected".

Test name

Test name is the name you wish to give to the main ISO-MME folder that gets created
in the output directory. For ISO-MME format 2.0, the Test name is also used for .mme,
.mmi and .mmd files. Please do not include any of following characters:\/:*?" <> |.

MME Filename

MME Filename is the filename you wish to specify for .mme, .chn, and individual
channel files (.001, .002, etc) for ISO-MME format 1.6. This field is not required if ISO-
MME format is set to 2.0 as in that case, Test name is used. Please do not include any of
following characters:\/:*?2" <> |.

Output directory
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Select the directory on your machine where you wish to export the ISO-MME channel
data.

MME Header CSV

ISO-MME format requires some extra information to be included in the .mme file which
we can't generate automatically. MME Header CSV file is an optional input containing all
the extra information to put in the .mme file. The first column in the CSV file is the
description of the MME header and the second column is the value of that MME header.
Refer to the sample CSV file located in:

<INSTALLATION DIR>/workflows/scripts/curve to isomme/post/t-
his/sample mme header.csv

If you give this optional input then all those MME headers will be included in the . mme
file when it is written.

After you have provided all the inputs, the panel should look something like this:

- Curve to ISO-MME ?2 =X
Curves: 3 curves selected
Test name: |Far Side Sled

MME Filename: IFS_F'uIe_Tﬁ_x-ref_z-ref_ﬂl}M_Sirn:
Output directory: :C:".Cases'tpu st_light_52799b\curve_to_isomme_out ‘ =]

MME Header CSV: Em_tc_isumme\p-usﬂt -his\sample_mme_head er.ca'u']l =]

ISO-MME Format: 1.6 v

Export

The Export button will become enabled once all inputs highlighted in red are defined.
Click to export the selected curves in ISO-MME format.

NOTE: The same Curve to ISO-MME tool can be accessed from Tools — Write
— Output Format: ISO-MME; Data Source: Curves — Next.
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[(YrerorTeR [} PRIMER
Wite | Cuves [ Models

Output Type: Write to file v
Output Format: ISO-MME v
Data Source: @. Cumves

O Model
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4.9.7. SimVT

What is SimVT?

SimVT is a powerful tool for correlating curves from different data sources: LS-DYNA
models, ISO-MME data and CSV data. SimVT removes the need to run the T/HIS CORA
tool manually, repeatedly. Pairs of curves are matched automatically using tags. Many
correlations can be performed and presented at once.

Why is it called "SimVT"?

The name "SimVT" comes from the fact that its primary purpose is to correlate
simulation versus test data. Additionally, the main motivation for the tool was to
provide support for vehicle manufacturers who need to correlate their simulation crash
results against their physical test results as part of Virtual Testing protocols.

Methods and Protocols

SimVT performs correlation analysis using the following methods:

e CORAplus4.0.4
e |SO/TS 18571:2014
e ISO/TS 18571:2024 (default)

SimVT supports many Virtual Testing protocols (see list). Over time, SimVT will be
enhanced to add support for new Virtual Testing protocols that are released. If there is
a feature or protocol that you would like to see added to SimVT, please contact us.
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https://help.oasys-software.com/smart/project-this/cora-correlation-and-analysis-tool
https://help.oasys-software.com/smart/project-this/cora-correlation-and-analysis-tool
https://help.oasys-software.com/smart/project-this/cora-correlation-and-analysis-tool
https://help.oasys-software.com/smart/project-this/cora-correlation-and-analysis-tool
https://help.oasys-software.com/smart/project-this/cora-correlation-and-analysis-tool
https://www.oasys-software.com/dyna/contact-us/
https://www.oasys-software.com/dyna/contact-us/
https://www.oasys-software.com/dyna/contact-us/

4.9.7.1. Quick-start Guides

Quick-start Guides

SimVT has been designed to be versatile to support different use cases. To help you get
started, we have provided a number of quick-start guides which should cover the most
common use cases:

1. I'have ISO-MME test data from the lab and | want to compare my Ansys LS-DYNA
simulation against it to see how well | perform according to the relevant Virtual
Testing protocol: Using SimVT for Virtual Testing Protocols

2. l'want to conduct a sensitivity study to see how the new simulations | have run
compare against my baseline model: Using SimVT for Sensitivity Studies

3. | have processed simulation results curves myself and | want to compare them
against physical test data: Using SimVT Without Ansys LS-DYNA Results
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4.9.7.1.1. Using SimVT for Virtual Testing Protocols

Using SimVT for Virtual Testing Protocols

SimVT has been designed to perform correlation analysis for Virtual Testing
Crashworthiness (VTC) protocols. The table below lists the currently supported
protocols and the corresponding protocol options in SImVT.

Protocol

Automotive
Assessments
Protocol in PRIMER
(Crash Test;
Regulation; Version)

Protocol options in
SimVvVT

Description

Euro NCAP Virtual
Far Side Simulation

Far Side Sled;

& Assessment
Protocol v1.0

EuroNCAP; 2024

Euro NCAP Virtual Far
Side v1.0

This protocol option is used to
configure SimVT for performing
the Euro NCAP Virtual Far Side
Protocol Validation Criterion 1
check.

C-NCAP Far Side

Occupant
Protection

Protocol

(Appendix H)

Far Side Sled; CNCAP;
2024 (WSID)

C-NCAP Far Side
Protocol 2024
Working Conditions 1-
6 SimVT

This protocol option is used to
configure SimVT for checking
the correlation fitting index of
working conditions 1 to 6 (WSID
driver) according to C-NCAP
Appendix H.1.2.1.3.

Far Side Sled; CNCAP;
2024 (SID2-SBLD)

C-NCAP Far Side
Protocol 2024
Working Conditions 7-
8 SimVT

This protocol option is used to
configure SimVT for checking
the correlation fitting index of
working conditions 7 and 8
(WSID driver) according to C-
NCAP Appendix H.1.2.1.3.

Side Pole; CNCAP;
2024 (WSID+WSID)

C-NCAP Far Side
Protocol 2024 Virtual
IAssessment
Certificate (WSID
Driver, WSID
Passenger)

This protocol option is used to
configure SimVT for performing
the Virtual Assessment
Certificate check of the "Side
Pole Impact" with a WSID driver
and front passenger, according
to C-NCAP Appendix H.1.2.2.2

Side Pole; CNCAP;
2024 (WSID+ES-2re)

C-NCAP Far Side
Protocol 2024 Virtual
IAssessment
Certificate (WSID
Driver, ES-2re
Passenger)

This protocol option is used to
configure SimVT for performing
the Virtual Assessment
Certificate check of the "Side
Pole Impact" with a WSID driver
and ES-2re front passenger,
according to C-NCAP Appendix
H.1.2.2.2

For this process you will first need Automotive Assessment Workflow data (AAWD) for
the Ansys LS-DYNA model you wish to process. You can can follow these instructions to

create the AAWD in PRIMER before proceeding to the steps below in T/HIS. Note that
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https://cdn.euroncap.com/media/77313/euro-ncap-vtc-simulation-and-assessment-protocol-v10.pdf
https://cdn.euroncap.com/media/77313/euro-ncap-vtc-simulation-and-assessment-protocol-v10.pdf
https://cdn.euroncap.com/media/77313/euro-ncap-vtc-simulation-and-assessment-protocol-v10.pdf
https://cdn.euroncap.com/media/77313/euro-ncap-vtc-simulation-and-assessment-protocol-v10.pdf
https://cdn.euroncap.com/media/77313/euro-ncap-vtc-simulation-and-assessment-protocol-v10.pdf
https://cdn.euroncap.com/media/77313/euro-ncap-vtc-simulation-and-assessment-protocol-v10.pdf
https://cdn.euroncap.com/media/77313/euro-ncap-vtc-simulation-and-assessment-protocol-v10.pdf
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https://cdn.euroncap.com/media/77313/euro-ncap-vtc-simulation-and-assessment-protocol-v10.pdf
https://cdn.euroncap.com/media/77313/euro-ncap-vtc-simulation-and-assessment-protocol-v10.pdf
https://cdn.euroncap.com/media/77313/euro-ncap-vtc-simulation-and-assessment-protocol-v10.pdf
https://cdn.euroncap.com/media/77313/euro-ncap-vtc-simulation-and-assessment-protocol-v10.pdf
https://cdn.euroncap.com/media/77313/euro-ncap-vtc-simulation-and-assessment-protocol-v10.pdf
https://cdn.euroncap.com/media/77313/euro-ncap-vtc-simulation-and-assessment-protocol-v10.pdf
https://cdn.euroncap.com/media/77313/euro-ncap-vtc-simulation-and-assessment-protocol-v10.pdf
https://cdn.euroncap.com/media/77313/euro-ncap-vtc-simulation-and-assessment-protocol-v10.pdf
https://cdn.euroncap.com/media/77313/euro-ncap-vtc-simulation-and-assessment-protocol-v10.pdf
https://cdn.euroncap.com/media/77313/euro-ncap-vtc-simulation-and-assessment-protocol-v10.pdf
https://www.c-ncap.org.cn/guicheng/cncap?columnId=cb6014a591dd4b2fb7192367fec9012b&childindex=1
https://www.c-ncap.org.cn/guicheng/cncap?columnId=cb6014a591dd4b2fb7192367fec9012b&childindex=1
https://www.c-ncap.org.cn/guicheng/cncap?columnId=cb6014a591dd4b2fb7192367fec9012b&childindex=1
https://www.c-ncap.org.cn/guicheng/cncap?columnId=cb6014a591dd4b2fb7192367fec9012b&childindex=1
https://www.c-ncap.org.cn/guicheng/cncap?columnId=cb6014a591dd4b2fb7192367fec9012b&childindex=1
https://www.c-ncap.org.cn/guicheng/cncap?columnId=cb6014a591dd4b2fb7192367fec9012b&childindex=1
https://www.c-ncap.org.cn/guicheng/cncap?columnId=cb6014a591dd4b2fb7192367fec9012b&childindex=1
https://www.c-ncap.org.cn/guicheng/cncap?columnId=cb6014a591dd4b2fb7192367fec9012b&childindex=1
https://www.c-ncap.org.cn/guicheng/cncap?columnId=cb6014a591dd4b2fb7192367fec9012b&childindex=1
https://www.c-ncap.org.cn/guicheng/cncap?columnId=cb6014a591dd4b2fb7192367fec9012b&childindex=1
https://www.c-ncap.org.cn/guicheng/cncap?columnId=cb6014a591dd4b2fb7192367fec9012b&childindex=1
https://www.c-ncap.org.cn/guicheng/cncap?columnId=cb6014a591dd4b2fb7192367fec9012b&childindex=1
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https://www.c-ncap.org.cn/guicheng/cncap?columnId=cb6014a591dd4b2fb7192367fec9012b&childindex=1
https://www.c-ncap.org.cn/guicheng/cncap?columnId=cb6014a591dd4b2fb7192367fec9012b&childindex=1
https://www.c-ncap.org.cn/guicheng/cncap?columnId=cb6014a591dd4b2fb7192367fec9012b&childindex=1

you can create the AAWD before running a simulation to help ensure that your model
will output all of the required results data for processing according to the Euro NCAP
Virtual Far Side protocol.

If you have defined the Automotive Assessment Workflow data (AAWD) for the Ansys LS-
DYNA model you wish to process then SimVT will automatically configure itself to use
the corresponding protocol option.

Steps in T/HIS

The steps below assume that you have Ansys LS-DYNA simulation data and ISO-MME or
CSV test data. If you have converted your Ansys LS-DYNA simulation data to ISO-MME
data (using Ansys LS-DYNA to ISO-MME) or CSV data (by writing X,Y,Y,Y data from T/HIS),
then you will need to follow steps 1-5 of the quick start guide to use SimVT without
Ansys LS-DYNA Results instead of steps 1-5 below.

1. Open T/HIS and read in the Ansys LS-DYNA results (e.g. binout000 or .thf files)
you wish to use with the SimVT Workflow.
2. Select Tools — Workflows. Note, if you have “Open Menu Automatically”
checked you can skip this step.
Filter for "Virtual Testing" and select SimVT
4. In the Correlation Setup window, click Import ISO-MME or CSV... to select an
ISO-MME index file (the extension should be “.mmi", “.chn” or “.iso").
5. SelectT1 as the "Reference test" and select M1 as the simulation (both should be
set to this automatically).
6. Follow steps for specific to the selected protocol option linked below:
o Euro NCAP Virtual Far Side v1.0
o C-NCAP Far Side Protocol 2024 Working Conditions 1-6 SimVT
o C-NCAP Far Side Protocol 2024 Working Conditions 7-8 SimVT
o C-NCAP Far Side Protocol 2024 Virtual Assessment Certificate (WSID Driver, WSID

Passenger)
o C-NCAP Far Side Protocol 2024 Virtual Assessment Certificate (WSID

Driver, ES-2re Passenger)

7. To correlate between simulation and test data, the data must contain matching
pairs of ISO-MME channel codes. Add/remove any channel matching rules that
you require to match T1 channels to M1. Note that test data typically uses filter
class "P" whereas simulation data uses filter class "0" so the filter
class equivalence ISO rule"P| 0" is added by default to facilitate matching test
data to simulation data.

8. Select the channels you wish to correlate in the channel list (or select all of them
by clicking All). Any channels that are greyed out are missing from the provided
simulation and/or test data.

9. Click Correlate. The setup window will disappear, and it will be replaced by three
windows:

a. Progress window
b. Correlation Table

w
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c. Plotting Controls

10. Once the progress window has disappeared you can inspect the results in the
Correlation Table and plot the correlation graphs by using the buttons in the
table.

11.You can also perform corrective operations to the input curves.

12. Finally, you can export a summary of the results as a CSV file, and save your
SimVT settings for a future session.

Protocol Option Steps

Euro NCAP Virtual Far Side v1.0

6.1. In the "Protocol" section of the setup window select Euro NCAP Virtual Far
Side v1.0 (this will be automatically selected if you are using Ansys LS-DYNA
results with AAWD). This will configure the following SimVT settings that are
specific to the protocol:

e The correlation method will be set to "ISO/TS 18571:2024"

e The curves will be automatically regularised to 10 kHz before correlating

e The channels list will change to show "protocol channels" rather than
"selectable channels" which makes it easier to identify which channels may
be expected, by the protocol, but are missing from either the simulation or
test data

e Protocol channels that specify the filter class will be automatically derived
by filtering the corresponding unfiltered channel if they are not already
defined

e The "Calculate Head Excursion" button will become active, and can be
clicked to set the maximum evaluation window time to the time of the
maximum head excursion + 20%.

6.2. Click Calculate Head Excursion to set the maximum evaluation window time
to the time of the maximum head excursion + 20% (provided that the head
excursion can be computed from the selected simulation channels and the
analysis curves have a duration that exceeds the cut off).

6.3. Inspect the head excursion plot that appears and read the message in the
information window to check that the simulation passes (i.e. ensure that the
simulation has run for long enough). If it fails, you will need to re-run the analysis
for a longer time before repeating these steps.

C-NCAP Far Side Protocol 2024 Working Conditions 1-6 SimVT

6.1. In the "Protocol" section of the setup window select C-NCAP Far Side
Protocol 2024 Working Conditions 1-6 SimVT (this will be automatically selected
if you are using Ansys LS-DYNA results with AAWD). This will configure the
following SimVT settings that are specific to the protocol:
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e The correlation method will be set to "ISO/TS 18571:2024"

e The curves will be automatically regularised to 10 kHz before correlating

e The channels list will change to show "protocol channels" rather than
"selectable channels" which makes it easier to identify which channels may
be expected, by the protocol, but are missing from either the simulation or
test data

e Protocol channels that specify the filter class will be automatically derived
by filtering the corresponding unfiltered channel if they are not already
defined

e The "Calculate Head Excursion" button will become active, and can be
clicked to set the maximum evaluation window time to the time of the
maximum head excursion if it is greater than the default cut-off of 1.5
seconds

6.2. Click Calculate Head Excursion. If the "Head Offset (for C-NCAP calculation)"
node is not defined then you will need to enter the offset in the window that
appears. The offset is the vector from the head CoG to "the front end point of the
circular hole at the top of the head" (C-NCAP Appendix H.1.2.1.3.3a). For the
supported WSID dummies the vector has been measured to be (0.00616

m, 0.00230 m, 0.09998 m). You should check this measurement for the WSID
dummy you are using and input the X, Y and Z offsets in meters accordingly. Then
click Calculate.

— Head Offset Input =X

Head Offset Vector was unable to be calculated from Model

Head Offset X (m) | Head Offset Y (m) | Head Offset Z (m)
0.00616 0.00230 0.09998]

Cancel Calculate

6.3. Inspect the head excursion plot that appears and read the message in the
information window to check that the head excursion is realistic. If the time of
maximum head excursion (t_head_max) exceeds 0.15 seconds then it the
maximum evaluation interval should be set to the time of

C-NCAP Far Side Protocol 2024 Working Conditions 7-8 SimVT

6.1. In the "Protocol" section of the setup window select C-NCAP Far Side
Protocol 2024 Working Conditions 7-8 SimVT (this will be automatically selected
if you are using Ansys LS-DYNA results with AAWD). This will configure the
following SimVT settings that are specific to the protocol:

e The correlation method will be set to "ISO/TS 18571:2024"

e The curves will be automatically regularised to 10 kHz before correlating

e The channels list will change to show "protocol channels" rather than
"selectable channels" which makes it easier to identify which channels may
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be expected, by the protocol, but are missing from either the simulation or
test data

e Protocol channels that specify the filter class will be automatically derived
by filtering the corresponding unfiltered channel if they are not already
defined

e The "Calculate Head Excursion" button will become active, and can be
clicked to set the maximum evaluation window time to the time of the
maximum head excursion if it is greater than the default cut-off of 1.5
seconds

6.2. Click Calculate Head Excursion. If the "Head Offset (for C-NCAP calculation)"
node is not defined then you will need to enter the offset in the window that
appears. The offset is the vector from the head CoG to "the front end point of the
circular hole at the top of the head" (C-NCAP Appendix H.1.2.1.3.3a). For the
supported SID-lls dummies the vector has been measured to be (0.00283 m, -
0.0009 m, 0.09811 m). You should check this measurement for the WSID dummy
you are using and input the X, Y and Z offsets in meters accordingly. Then click
Calculate.

—_ Head Offset Input = D X

Head Offset Vector was unable to be calculated from Model

Head Offset X (m) | Head Offset Y (m) | Head Offset Z (m)
0.00283 -0.0009 0.09811

Cancel Calculate

6.3. Inspect the head excursion plot that appears and read the message in the
information window to check that the simulation passes (i.e. ensure that the
simulation has run for long enough). If it fails, you will need to re-run the analysis
for a longer time before repeating these steps.

C-NCAP Far Side Protocol 2024 Virtual Assessment Certificate
(WSID Driver, WSID Passenger)

6.1. In the "Protocol" section of the setup window select C-NCAP Far Side
Protocol 2024 Virtual Assessment Certificate (WSID Driver, WSID
Passenger) (this will be automatically selected if you are using Ansys LS-DYNA
results with AAWD). This will configure the following SimVT settings that are
specific to the protocol:

e The correlation method will be set to "ISO/TS 18571:2024"

e The curves will be automatically regularised to 10 kHz before correlating

e The channels list will change to show "protocol channels" rather than
"selectable channels" which makes it easier to identify which channels may
be expected, by the protocol, but are missing from either the simulation or
test data
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e Protocol channels that specify the filter class will be automatically derived

by filtering the corresponding unfiltered channel if they are not already
defined

C-NCAP Far Side Protocol 2024 Virtual Assessment Certificate
(WSID Driver, ES-2rePassenger)

6.1. In the "Protocol" section of the setup window select C-NCAP Far Side
Protocol 2024 Virtual Assessment Certificate (WSID Driver, ES-2re
Passenger) (this will be automatically selected if you are using Ansys LS-DYNA
results with AAWD). This will configure the following SimVT settings that are
specific to the protocol:

e The correlation method will be set to "ISO/TS 18571:2024"

e The curves will be automatically regularised to 10 kHz before correlating

e The channels list will change to show "protocol channels" rather than
"selectable channels" which makes it easier to identify which channels may
be expected, by the protocol, but are missing from either the simulation or
test data

e Protocol channels that specify the filter class will be automatically derived

by filtering the corresponding unfiltered channel if they are not already
defined

Virtual Testing Automation in REPORTER

If you save your SimVT settings in step 12 above, you can then use the associated SimVT
REPORTER template to automate the correlation process and generate a report of the
sensor scores and the validation result.
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4.9.7.1.2. Using SimVT for Sensitivity Studies

Using SimVT for Sensitivity Studies

Three models are used for this example (but you can use as many as you like):

1. M1 -the baseline model
2. M2 - avariant of the baseline
3. M3 - another variant of the baseline

The purpose of this sensitivity study is to determine if the changes in M2 and M3
compared to M1 have significantly affected any of the results curves (output channels).
Before following the steps in T/HIS, make sure that each model has Automotive
Assessment Workflow Data (AAWD) defined. You can optionally choose to share the
same AAWD for all the models in the study by placing the AAWD JSON file in a directory
that is an ancestor to all the model results.

Steps in T/HIS

1. Open T/HIS

2. Load the Ansys LS-DYNA results for the baseline model

3. Load the Ansys LS-DYNA results for one or more models that you want to
compare against the baseline.

4. Click Tools — Workflows. Note, if you have “Open Menu Automatically” checked
you can skip this step.

5. Select SIimVT and select all the models M1, M1, M3 etc.,

6. Click on Run (this will open the "Correlation Setup" window)

7. On the Correlation Setup window, select the baseline model (M1) as the
"Reference test".

8. Select all the other models as the simulation(s) (hold down shift when clicking to
select multiple i.e. Shift + M2 + M3).

9. Select the method you want to use for correlating.

10. Add/remove any channel matching rules that you require to match M1 channels
to M2 and M3 etc. (note if you are sharing the same AAWD then the channels will
all match without the need for matching rules)

11. Select the channels you want to correlate in the channel list (or select all of them
by clicking on the All).

12. Click Correlate. The setup window will disappear, and it will be replaced by three
windows:

a. Progress window
b. Correlation Table
c. Plotting Controls

13. Once the progress window has disappeared you can inspect the results on
the Correlation Table and plot the correlation graphs by using the buttons on the
table.
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14.You can also perform corrective operations to the input curves.
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4.9.7.1.3. Using SimVT Without Ansys LS-DYNA Results

Using SIimVT Without Ansys LS-DYNA Results

The SimVT tool can can be run directly from the JavaScript menu in T/HIS (Tools —
JavaScript — SimVT). This is useful if you want to use the tool without loading Ansys LS-
DYNA results into T/HIS.

[ command Fiunits | ISHBSEBN Datum |
(c1¥
[ None |
JavaScript 2 X
GUI Builder
Fie: | vV &
Encoding: LATIN1 A Memory:
FICORA
Flexamples
EIMADM
HDF4 to HDFS Converter Tool
ISO-MME Config File Updater

Steps in T/HIS

In this example we will correlate CSV data vs. ISO-MME data to demonstrate using both
types of data.

1.
2.
3.

10.

Open T/HIS
Select Tools — JavaScript — SimVT
On the Correlation Setup window click Import ISO-MME or CSV... and select an
ISO-MME index file (the extension should be ".mme", “.mmi", “.chn” or “.iso”").
On the Correlation Setup window click Import ISO-MME or CSV... and select
a CSV data file.
On the Correlation Setup window, select T1 as the "Reference test"
and select T2 as the simulation.
Select the method you want to use for correlating.
Add/remove any channel matching rules that you require to match T1 channels
toT2.
Select the channels you want to correlate in the channel list (or select all of them
by clicking on the All).
Click Correlate. The setup window will disappear, and it will be replaced by three
windows:
a. Progress window
b. Correlation Table
c. Plotting Controls
Once the progress window has disappeared you can inspect the results on
the Correlation Table and plot the correlation graphs by using the buttons on the
table.
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11. You can also perform corrective operations to the input curves.
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4.9.7.2. SimVT Windows
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4.9.7.2.1. Model Mapping Window

Model Mapping Window

The Model Mapping window appears when loading a SimVT settings file from the
Correlation Setup window. It is used to "Map" the model tags defined in the setting file
to the models (or data sources) which are defined in SimVT.

Mapping to Existing Data

In SimVT, existing data sources (i.e. those listed in the model list and imported data

list) are represented by their model tag. For example, Ansys LS-DYNA models will be
labelled M1, M2 etc. and ISO-MME and CSV data will be tagged T1, T2 etc. In the model
mapping window you can select existing data sources using the selector arrow at the
end of the file path textboxes. For example, you may have loaded the Ansys LS-DYNA
models and imported data source in a different order to the order when the settings file
was created. Alternatively, you may want to change which data source is used as the
reference test. In the example below T2 was the reference test in the settings file, but it
has been mapped to T1 which will become the reference test when Apply is clicked.

Note: You can use the checkboxes under load column to select which models to load, by
default all models are selected for loading.

Cancel

If the loaded Sim\/T settings refer to models that exist in this T/HIS session, they will be mapped automatically below.
Alternatively, you can map the loaded SimVT settings to:

a) Other existing models by right-clicking the file path textbox to select them, or

b} Different models/files by browsing for files for THIS to read.

Model Mapping »—0Ox%

File path Orig. modeltag | New model tag
CSV data T 2] T2 m

Reference (test)

LS-DYMA with Workflow data M1 r Mz W1
- LS-DYNA with Workflow data M2 2] T1 M2
Simulations

150-MME T2 Select file path...

Mz
T

You cannot map the same data source multiple times and the file path textboxes will

turn red to indicate the issue (e.g. M1 and M2 in the settings file cannot both map to the
existing M1 model).
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Model Mapping 2 —Ox
Cancel

If the loaded Sim\T settings refer to models that exist in this T/HIS session, they will be mapped automatically below.
Alternatively, you can map the loaded SimWT settings to:

a) Other existing models by right-clicking the file path textbox to select them, or

b) Different models/files by browsing for files for T/HIS to read.

File path Orig. model tag | New model tag
CSV data T1 =] T2 ™
Reference (test)

LS-DYNA with Workiow data [ - M2 w
o LS-DVNA with Workow data [ - ™ i
Simulations

1S0-MME T2 ] M1 T2

Mapping to New Data

It is possible to import ISO-MME data and CSV data directly from the model mapping

window. You can paste the path to the data into the file path textbox or you can click on
the file selector and open it from there. In the example below T1 has been remapped to
T3 which is a new CSV data source and T2 has been remapped to T4 which is a new ISO-

MME data source. Note that the data for T3 and T4 will not be imported until Apply is
clicked.

Cancel

If the loaded Sim\/T settings refer to models that exist in this T/HIS session, they will be mapped automatically below.
Alternatively, you can map the loaded SimVT =settings to:

a) Other existing models by right-clicking the file path textbox to select them, or

b} Different models/files by browsing for files for T/HIS to read.

File path Orig. model tag | MWew model tag

CSV data iisyan\Desk‘tup\Oasys\Example Demonstration Folder\Example_CSV_Data_EA2 csvh [ T1 T3

Model Mapping 2 —Ox

Reference (test)

LS-D%MA with Workflow data M1 L] M1 M1

LS-DYMA with Workflow data M2 > = M2 M2
Simulations

1S0-MME ElExampIe Demonstration Folder\ChannelFS_Pole_75_x-ref_z-ref S0M_Sim_1.chn®» [ T2 T4

You can also load new Ansys LS-DYNA results into T/HIS from the Model Mapping
window. The Ansys LS-DYNA models will not be imported until Apply is clicked. If your
model does not have Automotive Assessments Workflow Data (AAWD) you will need to
provide a CSV config which describes the channel entity-id pairings and select the
appropriate unit system and vehicle drive side. The steps to follow are:

e Choose which of the original model tags (i.e. from the settings file) you want to
remap with new Ansys LS-DYNA results.

e Use the file selector to select the Ansys LS-DYNA results file (or paste the path
into the file path textbox)
e Select the unit system [1]

e Select the vehicle drive side [2] (LHD is default)
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e Use the file selector to select the CSV config file (or paste the path into the CSV
Config file textbox) [3].

LS-DYNA with CSV config Esys\Demo Folder for Documentation\0S_FS_Pole_75_x-ref_z-ref_SOM_Sim_1.thf »
|U5 (ft, slug, s)1v||RHD 2 lean\Desktop\Oasys\postﬂ 0\Example_CSV_Config.csv

e Model Mapping
I concel
If the loaded SimVT settings refer to modeis that exist in this T/HIS session, they wil be mapped automatically below.
Aernatively, you can map the loaded SimVT seftings to
) Other existing models by righi-clicking the fle path texibox to select them, or
) Different models/fies by browsing for fles for THIS to read

vole_CSV._Dats_EA2 csve | T 1}

=) M W

LS-DYNA wih CSV caniy  asysiDemo Folder for Documentation0S_FS_Pole 75 x-ref_z-ref SOM_Sim_1.tvf u2 w3
US (, kg, 5} ¥ RHD ¥ yanDeskiop\Dasys\postd 10Example_CSV_Config.csv |l
SO-MME eExample Demonsiration Foker\ChannelFS_Pole_75_x-ref_z-ref_SOM_Sin_1.chn> |G = ]
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[

4.9.7.2.2. Correlation Setup Window

Correlation Setup Window
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The Correlation Setup Window allows you to prepare your desired correlation(s). The
window enables you to:

1. View a list of the available Ansys LS-DYNA model(s)

2. Assign a CSV configuration to Ansys LS-DYNA models that are missing

Automotive Assessments Workflow Data (AAWD)

3. Import an Ansys LS-DYNA model

4. Import ISO-MME data

5. Import CSV data

6. View a list of the imported data

7. Select which model or data source will be used as the reference (this is typically

physical test data from a laboratory)

8. Select which model(s) or data source(s) will be compared against the reference

test (this is typically Ansys LS-DYNA simulation data)

9. Select the virtual testing protocol

10. Select the correlation method, the evaluation intervals and calculate head

excursion

11. Apply channel matching rules

12. Inspect the available and selectable channels

13. Search for channels using regular expressions

14. Select the channels to be correlated

15. Perform “Simulation(s)” versus “Reference test” correlations on the selected

channels

16. Save SimVT settings files
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17. Load SimVT settings files

SimVT - Correlation Setup

M1 Workflow (291)

1 |71 1s0-MME (130) Show:

(O Al channels
@ Selectable channels

Search:

Assign CSV config 2 import ISO-MME/CSV. 4, 5

Reference test: I T1 7 vI e 7
Simulation(s): | M1 8 v|| ma 13HEADOOOOWSAC)
m I3HEADOOOOHSAC
one (manual configuration) O v | ML 13HEADOOOOWSACY
= S
S0/TS 185712024 100 M1 13HEADOOOOWSACE
M1 13HEADOOOOWSACE
Fvaluation interval (s): min = max = M1 13HEADOOOOWSAVY
Calculate Head Excursion Configure intervals... M1 13HEADOOOOWSAV?
Channel Matching Rules 4 M1 13HEADOOOOWSAVY
M1 13HEADOODOWSAVY

nore test object nore position Ignore fitter class
. o = . o - D . M1 13HEADOOOOWSAVZ
<type rule> | <select subject= v [ Del || 13HEADOODOWSAVZ
Rule Subject M1 13HEADOOOOWSDCY
olpP Filter Class M1 13HEADOOOOWSDCY
? Position M1 13HEADOOOOWSDCE

? Test Object
1 ‘ Load SimVT seftings...

1. Model List

The models that are present in T/HIS when SimVT is loaded will be listed in the
Correlation Setup window. If T/HIS can find Automotive Assessments Workflow Data
(AAWD) for a model, it will appear with "Workflow" and the number of channels that are
defined for the model next to the model tag (e.g. "M1 (336 channels)"). Alternatively,

if T/HIS cannot find AAWD for a model, only the model tag (e.g. "M2") will be shown.
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When you mouse over a model in the list, hover text with additional information will

appear. This can be useful if you cannot remember which model is which as the hover
text contains the path to the model results.

Additionally, if "Time of first sample" was defined (non-zero) in Automotive
Assessments PRIMER, it will appear in the hover text with an explanation that "curves

will be shifted to start at [Time of first sample] and then any data before t=0 will be
discarded":

SimVT - Correlation Setup

Show: ™ Allchannels

LS-D%MNA model(s)
M1 Workflow (111}

MODEL: < path/ta/simulation/model/results>

SOURCE: Automotive Assessments Workflow Data (AAWD)
UNIT_SYSTEM: UZ (mm, t, 8} (will be converted to SI)
TIME_OF_FIRST_SAMPLE: Curves will be shifted to start at -0.2 = and then any data before t=0 will be dizscarded
TOTAL_CHAMNELS: 111

DERNED_CHANNELS: 4

DRMNE_SIDE: LHD

NUM_OCCUPANTS: 2

NUM_STRUCTURES: 5

2. Assign a CSV configuration

Creating AAWD for Ansys LS-DYNA models is the recommended method for using Ansys
LS-DYNA model results with SimVT. However, it is possible to use Ansys LS-DYNA results
with SimVT without AAWD, but a CSV configuration file needs to be provided to define
the channel mapping and the model units and vehicle drive side need to be provided in
addition. The Assign CSV config... button will become active when a model which does
not have AAWD is selected from the model list. Click Assign CSV config... to open a

window where the CSV config can be loaded and checked before it is assigned to the
selected model.

3. Import an Ansys LS-DYNA Model

Ansys LS-DYNA models can be imported into SimVT for correlating. Click the + button to

open a file selector window. Navigate to your model file and open it to load the data
into SimVT.

4. Import ISO-MME data

ISO-MME test data (v1.6 and v2.0) can be imported into SimVT for correlating. Click
Import ISO-MME or CSV... to open a file selector window. Navigate to the ".chn" or
".mmi" file in your ISO-MME data and open it to load the data into SimVT.

5. Import CSV data
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CSV channel data can be imported into SimVT for correlating. Click Import ISO-MME or
CSV... to open a file selector window. Navigate to the ".csv" file with your channel data
and open it to load the data into SimVT.

6. View a list of the imported data

Imported ISO-MME and CSV data will be displayed in the Imported data list along with
the number of channels defined by the data.

Imported data

T1 ISO-MME (98)
T2 CSV data (154)

import ISO-MME/CSV...

7. Selecting Reference (test) Source

The Reference test drop-down can be used to select the reference model or data
source. This is typically physical test data from a laboratory, but an Ansys LS-DYNA
model can also be selected (e.g. a baseline model when conducting a sensitivity
study). Note that when ISO-MME or CSV data is imported, the reference test will
automatically update to the tag of the newly imported data (e.g. T1). This is because
imported data is expected to be test data so it is assumed to be the reference data.

8. Select the Simulation(s)

SimVT supports correlating multiple simulations against reference/test data. The
simulations that are to be compared against the reference test data can be selected
using the Simulation(s) drop-down (hold down Shift to select multiple). Note that the
reference test data cannot be selected.

LE-D%'MNA model(s) + Imported data
K1 Workflow (291) T1 130-MKE (130}
T2 C5\ data (20)

Import 1I50-MME/CSV...

Reference test: T2 Y
Simulation(s): M1, T1 ¥
"
Mone (manual configuration) T

I T2
9. Select the Virtual Testing Protocol
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The Protocol selector allows you to select a protocol option so that SimVT will be
configured to meet the protocol requirements.

The protocol options are covered in the Using SimVT for Virtual Testing Protocols quick-
start guide.

Protocol

None (manual configuration) v
None (manual configuration)

C-NCAP Far Side Protocol 2024 Working Conditions 7-8 SimVT
C-NCAP Far Side Protocol 2024 Working Conditions 1-6 SimVT
C-NCAP Far Side Protocol 2024 Virtual Assessment Certificate (WSI

C-NCAP Far Side Protocol 2024 Virtual Assessment Certificate (WSI
Euro NCAP Virtual Far Side v1.0

When a protocol is selected an information window will appear to explain the protocol

specific configurations that have been applied. The information window for the Euro
NCAP Virtual Far Side v1.0 protocol option is shown below.

Virtual Tegting Protocol: Euro NMCAP Virtual Far Side vi1.0 = |:|

@ The Eurc NCAP Virtual Far Side v1.0 method is currently selected. In accordance with protocol:
- The rating method iz set to ISOITS 18571:2024.
- The channels will be regularized at 10kHz.

- The channels will be automaticalty fitered where applicable.
- Derived channels will be calculated where applicable e.g. chest compression.
- The channelz table is limited to 51 channels that are as=sessed or monitored.

Pleaze alzo note:

- The drive side has been set to LHD from the the selected test model (T2). You can change it using the radio button
under "Channels”.

-ou can view all channels by selecting "All Channels” radie button option under "Channelz”.

- The Eure NCAP Virtual Far Side w1.0 protocol specifies that the maximum evaluation interval is 1.2%_max_head_excursion
This is to ensure the simulation has run for long encugh. Any data points after the max time will be cut-off.
Click on "Calculate Head Excursion” to set the maximum evaluation interval. The head excursions for the selected

simulations will be plotted =0 that you can inspect them and ensure that your simulation duration was long enough.
If not, you will need to re-run your analysis for longer.

Some protocol options require the head excursion to be calculated in order to
determine the evaluation interval window. If applicable, the Calculate Head

Excursion will become active. Clicking on it will cause SimVT to calculate* the head
excursion (a.k.a. head offset) so that the maximum evaluation interval can be set
according to the protocol. Additionally, the head excursions for the selected simulations
will be plotted. For the Euro NCAP Virtual Far Side v1.0 protocol option, a message will
also appear to communicate which simulations passed or failed (as shown below).

Failed simulations should be re-run for longer so that the end time exceeds the cut-off
time of 1.2 times the time of maximum head excursion.

220/ 468 LAST UPDATED 15 DECEMBER 2025



*In order to compute the head excursion for a selected simulation, the simulation data
source must have the head global Y displacement channel (1?HEADOOOOWSDCY0) and
the B-Pillar global Y displacement channel (1?BPILLO0O000WSDCYO0) defined. It is
important that both channels should represent global Y displacement because using
local Y will result in an incorrect head excursion.

—(Gi» Poumng Ospey  Auto_sankv [Lock ] -O

Head Excursion (m)

0.000 0.040

(1) - =11 14BPILLO000ODCYO | +0.08 m
{0 MaxHead Excursion = 06370 m@ 01541 s

- Maximum Head Excursion |
- Potting  Display ~ Auto_Blank¥ @ The Euro NCAP Virtual Far Side v1.0 protocol specifies the cut-off time of 1.2 times the time of maximum head excursion =0
Huliple simulations were Selected 50 the highest cut-off tme willbe used.

2 simulations
W 1.2 me ursion = 01969 s < {_end = 0.1999 s (pass)
M2: 1.2°1_max_head_excursion = 0.1999 s > {_end = 0.1996 s (fai)

Maximum evaluation interval wil be setto 0.1969

Head Excursion (m)

10. Select the Correlation Method

SimVT supports the same correlation methods that CORA uses. The default correlation
method is ISO/TS 18571:2024, which is consistent with the correlation method
employed by the Euro NCAP and C-NCAP VTC protocols. Other correlation methods can
be selected from the drop-down, or a CORA config file can be used for full control over
the correlation options. This can be created in the T/HIS CORA tool.

Evaluation intervals can also be set in this section by inputting into 'min' and 'max’ to set
the values globally or by clicking 'Configure intervals...' to open a window where values
can be set individually for each sim vs test model pair.

11. Channel Matching Rules

Channel matching rules can be used to help match channels from different data
sources which may differ from the standard ISO-MME naming convention.

12. Inspect the available and selectable channels

The channel list shows the channels for the selected simulation(s) versus the reference
test. The selected reference test model (T1) is shown in the first column of the
associated model tags. Any selected simulations (M1, M2 and T2) are shown next to it
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https://help.oasys-software.com/smart/project-this/cora-correlation-and-analysis-tool
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separated by “|” provided that the channel is present in the simulation data (e.g."T2" is
not shown for for any of the head acceleration channels shown below because it was
not defined for the imported CSV data). Some channels may not be selectable because
they are either not defined for (or only defined for) the reference model. They are
excluded from the list when Selectable channels is selected, but shown as greyed out
rows when All channels is selected to indicate that it is not possible to select them for
correlating. For example, in the image below, the filtered head acceleration channels
("TTHEADOOOOWSACXA", "1 1THEADOOOOWSACYA" and "11HEADOOOOWSACZA") are shown
as greyed out rows because the channels are not defined for the reference test (T1) so
there would be nothing to compare the M1 and M2 simulation curves against.

Channels
show: (@ All channels

() Selectable channels

Search:| | Reverse m

M1 10EROUSUOOOLENDD

M1 10EINTSUOCOLENDD

M1 10EKINSUQOOLENDD

M1 1OMINCSUOOOLIMADD
T1 11HEADOOOOWSACRA 11HEADOOOOWSACRA T2
T1 1IHEADOOOOWSACKD 11HEADCOOOOWSALCH T2
T1 1IHEADOOODWSACKA 1IHEADCOOOWSACKA T2
T1 1IHEADOOOOWSACY D 11HEADOOOOWSALC T2
T1 1IHEADOOOOWSACYA TIHEADOOOOWSACY A T2

Selecting Selectable channels will update the list to only show channels which are
selectable.

Channels
show: () All channels
(® Selectable channels

Search: | | Reverse
Sim Channel Ref Channel

T1 11HEADCOOOWSACRA 11HEADOOOOWSACRA T2
T1 1IHEADOOOOWSACKD 11HEADOOOOWSACKLD T2
T1 1IHEADCOOOWSACKA 11HEA (SACKA T2
T1 11HEADOOOOWSACYD 11HEA (SA T2
T1 1IHEADCOOOWSACYA 11HEA (SACYTA T2
T1 11HEADOOOOWSACED 11HEA (SACE T2
T1 1IHEADCOOOWSACEA 11HEA (SACZA T2

13. Search for channels using regular expressions
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The channels shown in the the channel list can be filtered using the search box. The
search box uses regular expression matching to determine which channels to show and
it is case insensitive. For example searching for "HEAD.*AC" will filter the list to shown
only the head acceleration curves.

Channelz

show: () All channels

(® Selectable channels

Search: |HEAD *AC | Reverse

Sim Channel Ref Channel
T1 11HEADOOOOWSACRA 11HEADOOOOWSACRA T2
T1 11HEADOOOOWSACKO 11HEADOOODOWSAC T2
T1 11HEADCOOOWSACKA 11HEADOODOWSACKA T2
T1 11HEADOOOOWSACYO WSACY T2
T1 11HEADOOOOWSACYA WSACYTA T2
T1 11HEADOOOOWSACZO SACT T2

Or searching for "A$" will shown only the channels where the last character is "A" (i.e.
ISO-MME channels that have been filtered with CFC1000).

Show: (T3 Al channels

@ Selectable channels

Search: |A5 | Reverse m

T1 11HEADCOOOWSACRA T2 I
T1 TIHEADOOOOWSACKA T2
T1 TIHEADCOOOWSACYA T2
T1 TIHEADCOOOWSACTA T2
T1 1TIHEADCOOOWSVEXA T2
T1 11HEADOOQOWSVEYA T2

14. Select the channels to be correlated

Channels to be correlated can be selected from the channel list using a combination of

Shift+click and Ctrl+click. Clicking on "All" will select all of the channels shown in the list.
Clicking on "None" will deselect all the channels. Selected channels will be highlighted in
blue and the number of selected channels is indicated on the Correlate button.
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Channels
show: (T3 All channels

(@ Selectable channels

Searu:h:| | Reverse m m

Sim Channel Ref Channel
T1 11HEADOOOOWSACRA 1IHEADOQOOOWSACRA T2
T1 11HEADOOOOWSACKO 1IHEADOOOOWSACKD T2
T1 11HEADCOOOWSACKA 11HEADOOOOWSACKA T2
T1 11HEADOOOOWSACYO 11HEADOQOOWSACYC T2
T1 11HEADOOOOWSACYA 11HEADOQOOWSACY A T2
T1 11HEADOOOOWSACZO 1IHEADOOOOWSACZ] T2
T1 11HEADOOOOWSACZA 11HEADOQOOWSACZA T2
T1 11HEADOOOOWSAVED 11HEADOOODWSAVEL T2

15. Perform “Simulation(s)” versus “Reference test”
correlations on the selected channels

The Correlate button will become active when 1 or more channels are selected from
the channel list. Click Correlate to commence the correlation.

16. Saving SimVT settings files

A SimVT settings file (.simvt) can be saved from the correlation setup window by clicking
Save SimVT settings.... The settings file saves all the information required to restore
the session (e.g. data sources, correlation method, selected and plotted channels). Note
that prior to saving a settings file, a channel selection must be made.

17. Loading SimVT settings files

A SimVT settings file (.simvt) can be loaded from the Correlation Setup window by
clicking Load SimVT settings.... The model mapping window will appear which can be
used to (re)assign models before loading the settings. When the settings are loaded the
correlation will be automatically performed and the Correlation Table window will
appear.
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4.9.7.2.3. Import Configuration Window

Import Configuration Window

- Impart Configuration 2 =[x

Configuration file: Load Import additional channels from CSV...

Protocol : CNCAP Far Side Sled 2024 (WSID) v Channel MNew Name ¥ Scale Unit Type

Drive side : LHD w HEAD_EXCURSION_X |<optional= DISPLACEMENT

Units - TIME s y HEAD_EXCURSION_Y |[=optional> DISPLACEMENT
ACCELERATION mis*s) v HEAD_EXCURSION_Z |<optional= DISPLACEMENT
DISPLACEMENT m v L1HEADOOOOWSACXD |<optional= ACCELERATION
ENERGY J y | 11HEADOOOOWSACYO <npt?unal> ACCELERATION
FORCE N y | L1HEADOOQOWSACZO |<optional- ACCELERATION
MASS kg v 11HEADOOOOWSAVXO (=optional= ROTATIONAL_VELOCTY
MOMENT Nm y | 11HEADOOOOWSAVYO <npt!una|> ROTATIONAL_VELOCITY
ROTATION — y | L1HEADOGOOWSAVZO |<optional= ROTATIONAL_VELOCITY
ROTATIONAL_VELOCITY radis v 1INECKLOOOWSFOYO (=optional= FORCE

TINECKLOOOWSFOZ0 |«optional= FORCE

=l=l=l=l=l=l=l=l=1l=l=1=1=1=1=1=1=[=[=[=

4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 44

TINECKLOOOWSMOX0 [<optional= MOMENT
115HLDRIOOWSFOXO (<optional= FORCE
11SHLDRIOOWSFOYO (<optional= FORCE
11SHLDRIOOWSFOZ0 (<optional= FORCE
11THSPO400WSACKD [<optional= ACCELERATION
11TH5PO400WSACYD (<optional= ACCELERATION
11TH5PO400WSACZ0 (<optional= ACCELERATION
11PELVOOOOWSACKD [«optional= ACCELERATION
11PELVOOOOWSACYD [<optional= ACCELERATION

When you click Import ISO-MME or CSV... on the Correlation Setup window in SimVT
(or in the Automotive Assessments workflow in T/HIS) you will be prompted to select a
file to import. If the selected file is a valid channel data source, the Import Configuration
window will appear.

When importing channel data, T/HIS attempts to automatically infer meta data such as
the units of each channel and the vehicle drive side. However, it is not always possible
to correctly infer this information so the Import Configuration window enables you to
configure how the data will be imported by giving you the option to:

e specify the associated crash test protocol

e correct the assumed drive side (if it was not possible to infer it)

e correct the units

e correct curve polarity and magnitude (invert and scale curves)

e rename curves (e.g. fix ISO-MME channel code inconsistencies)
If you prefer, you can press Save to write the Import Configuration inputs to a CSV file.
You can then make all the required edits in a spreadsheet editor before loading the CSV
file back into the Import Configuration window using the Load button. Doing so has a
number of benefits. Firstly, you can simply load the CSV file again when you next want
to import the data. The CSV will also serves as a record of the corrections you have
made to the imported data.

Once you have configured all the options which need to be changed (either manually or
via loading an Import Configuration CSV file), you can click Apply to apply the
configuration to the data being imported.
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Direct Import via Import Configuration File

The path to the channel data source is stored in the Import Configuration File (CSV) so if
you select an Import Configuration File when you click on Import 1ISO-MME or

CSV... the Import Configuration window will not appear, but instead the channels from
the corresponding data source will automatically be loaded with the import
configuration settings applied. This route is provided to speed up the process of
importing data, but you may wish to select the data source first and then Load the
Import Configuration File to check the configuration before it is applied.

Import additional Channels from CSV

The Import additional Channels from CSV... button can be used to import additional
channels from a CSV file. The most common use case for this is to import head
excursion (a.k.a. head offset) channel data that has been extracted from the physical
test video footage using tracking software (e.g. as part of the CNCAP Far Side 2024
protocols).

When you click Import additional Channels from CSV... a new window will appear
enabling you to select the source CSV and specify the rows to use header, unit and start
of data rows. The first row will be taken as the header row by default, and the first row
containing all numeric data will be assumed to be the start of the data. You can
optionally change these defaults, as well as specify a row to extract the units. The time
unit (s or ms) and the individual channel units can also be manually entered in the
corresponding textboxes. Ticking Show all rows reveals the rows above the "Start
reading data from row number". This is useful if you need change the row numbers to
extract header/unit/data from without having to open up the CSV separately.

You can also optionally choose to rename the channels that you are importing using
new name textboxes. If you have the "Is imported data head excursion?" option ticked
then the new names will default to HEAD_EXCURSION_X, HEAD_EXCURSION_Y

and HEAD_EXCURSION_Z. You select a different order for the columns using the new
name drop-downs if they do not match the default X, Y Z order.

If you do not want to import all the channels (e.g. you only have Y and Z head excursion
data) then you can click on the name of that channel to disable importing.

The Zero data checkboxes provide a convenient way to ensure that time and channel
data starts at 0 by subtracting the the first numeric data value from all other rows in
that column. A common use case for this is to convert head excursion data from local
coordinates to relative displacements.
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- Import Data from Additional Channels —0Ox
Source: | =]
Channel name row number: ] Is imported data head excursion?

Units row number: |:|

Start reading data from row number: [:] S-rmalmws

MName: Import? HEAD_EXCURSION_X HEAD _EXCURSION_Y HEAD EXCURSION_Z
MNew name: Time HEAD EXCURSION X ¥ HEAD EXCURSION ¥ W HEAD EXCURSION Z ¥
Units: [TIME [mm [mm [mm |
Zero data?
Row # A B c D

| CHANNELS HEAD EXCURSION X  HEAD EXCURSION.Y  HEAD EXCURSION Z T

2 TIME mm mm mm

3 0.00000 0.00000 0.00000 0.00000

4 99581084 Z44141e4 ~1.E3105e-4 T.OTTT5e-17

5 1990623 9.765630-4 -1.22070e-3 1.22070a-4

& 2.999430-3 1.464840-3 -2.1972Te-2 73242004

7 3.00087a-3 -4 B84 54001604 2 2888083

8 4. 9996803 -8.30078e-2 9.033200-3 48522003

] 5.000u0e-3 2. TO996e-2 3.38135e-2 B.85010e-3

10 6999033 5.079100-2 8.02002e-2 1.30771e-2

1 7.999748-3 -1,13770e-1 0.153809 1.992800-2

12 8. 900553 -1.01895e-1 0264803 2670202

123 99999003 -3.06641e-1 0.420504 33035502

14 109082 -4 BouB2e-1 0.665710 4. 17175e-2

15 1.195080-2 4£.8847Te-1 0.gB85352 5.010000-2

16 12090482 -9, 6204861 1.38715 5.90872e-2

17 1. 309002 -1.28203 1.85797 6.930540-2

18 1.49097e-2 -1,63509 238013 7.95288e-2

19 1.50005.2 -2.01611 290177 8. 0E506a-2

20 1. 690902 -2. 42000 asam 9. 98T 0Le-2

The Import button will turn blue when the inputs are valid. Clicking it will add the
imported channels to the channel table in the Import Configuration Window. You can
apply any additional Y scaling or correct the unit type as with any other channel. Note
you should avoid having multiple channels with the same name as they will clash.

When saving an Import Configuration File or SimVT settings file, any additional channel
data will also be saved so that it can be reloaded in the future without having to re-
import the additional channel.
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4.9.7.2.4. CSV Configuration Window

CSV Configuration Window

When “Assign config” is clicked on the Correlation Setup window, the CSV Configuration
window will appear. The window enables you to load a CSV configuration file and
preview any warnings or errors with your CSV file data before you actually assign it to
an Ansys LS-DYNA model.

Steps to assign a config file:

1. Select an Ansys LS-DYNA model from the model list that has no Automotive
Assessment Workflow Data (AAWD) or CSV config data assigned (i.e. only the model tag
will be listed (e.g. "M2"))

2. Click on “Assign config”, CSV Configuration Window will open.
3. Select the unit system from the drop-down
4. Select the vehicle drive side (LHD is default)

5. Click “Load” and open a CSV file with the correct configuration file format. The
Load button will change to say OK when a config CSV file has been loaded.

- e ~Ox +
Uni System Model Path (M3} .o ipaTH/TOMIODEL/RESULTS. thi M1 Workflow (291)
3 Config fle  <pathicvconfige
Drive Skde Config file parsing messages M2 1
® LHD
) RHD 4
Assign CSV config (M2)... 2
Message Dptions:
Successhul o
v
N data Z
Waming v

@ show cav ine
O show explanation

Cancel Load §

6. Check the messages that appear in the window to ensure that the loaded config CSV
has no errors and that it has successfully mapped channel data.

7. If some of the parsing messages require attention click Cancel and update the CSV
before repeating the steps. Note, you can cancel the CSV assignment by clicking
Cancel at any stage.

8. If you happy to proceed with assigning the CSV config, click OK.
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— Read Config File =Ox

Unit System Model Path (M3) <c./PATH/TO/MODEL/RESULTS.thf>
U2 (mm, t, s) i Config file <C:/PATH/TO/MODEL/ConfigCSV.csv>
Drive Side 6 Config file parsing messages
@ LHD h‘ D3,HEAD HEAD Acceleration X node, 10001, ACX AX A
NO DATA: Data could not be read for node 10001 on
O RHD line 2 so it will not appear in the curve
Message Options selection ,
2. U3, DALK, LET Sacrum rorce A ,0eam pasiC,u,rua,rX
Successful 5: D3,SACR Left Sacrum Force Y,beam basic,10005,FOY,FY
7: D3,SACR Left Sacrum Force Z.beam basic, 10005,FOZ,FZ
No data B: D3, SACRLEOOWSMOX, beam basic, 10005, MOX,MX
_ S: D3,,SACRLEQOWSMOY beam basic,10005,MOY MY
0: D3, SACRLE0OWSMOZ beam basic,10005,M0Z MZ
@ show csv line
1: D3,,AIRBAG_KE part 1, KE

O show explanation 2: D3, ARBAG_E part 1, E
7cancel 8 OK

Checking Parsing Messages

When the configuration file is loaded, messages will appear in the window. Each row is
coloured according to the parsing status:

Message Options

Successful . White means that all the inputs were valid and that the
— model contains the entity and ID specified

D Wamng N v o Red means there was an error with one or more inputs on
the line
e Grey means that the model did not contain data for the entity type and ID (e.g.,
node 1001 below).
e Orange means that there was something wrong with the line, but it may still be
possible to parse the line.

Messages can be hidden by unchecking the corresponding status in Message
Options to make it easier to find problematic rows.

If show CSV line is selected then the messages will show each row of the CSV file.

@® show csv line
(O show explanation

Config file parsing messages
2: 11HEADOOOOWSACKD node, 10001
3: 11THEADOOOOWSACY 0 node, 10001
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If show explanation is selected then the messages will explain the reason for the
status. This is especially useful if there is an error with the CSV data which causes the
line to be skipped. It can also help in identifying where an incorrect entity type or id has

been provided in the config CSV so that it can be corrected before loading in the CSV
again.

(O show csv line

(® show explanation

Config file parsing messages
2: SUCCESS: Successfully added 11HEADOOOOWSACXKD node 10001 on line 2 so it wil appear in the curve sele 4
3: SUCCESS: Successfully added 11HEADODOOWSACY D node 10001 on line 3 so it will appear in the curve sele f
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4.9.7.2.5. Plotting Controls Window

Plotting Controls Window

SimVT - Plotting Controls 2 =L
Virtual Pages
M W [ 1] 1 M 1
Options
Correlation options Change
Plot corndor graph Layout
Show corridors n

|| Plot cross corelation graph

Diagnostic options

[] Dynamic cortdor visualisation
[| Show time of poorest comelation
[_] Show start of divergence

Legend options
[ Show legend
[] Add method to legend
(] Add scores to legend

|:| Add scores to graph title
Add time bounds

Multiple Model options
[ ] Combine comidor graphs

Graph Tree

Expand Collapse
El Page 1 3
[l Comidor

(T2 vs T5) 11HEADOOOOWSACZD
(T3 vs T5) 11HEADOODOWSACZD

The Plotting Controls Window in SimVT is used to control which graphs appear for the
selected correlation analyses, as well as how those graphs are presented and navigated.
The window is divided into three main sections:

e \Virtual Pages [1]
e Graph Options [2]
e Graph Tree[3]
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Virtual Pages

Virtual Pages

Iﬂnglran»l
1 2 3 4 5

T/HIS currently has a limit of 32 graphs per session. Virtual pages are employed to work
around this limitation, allowing SimVT to plot as many graphs as desired. When there is
insufficient space to show the graphs for all the selected channels on the current page,
additional graphs are added to Virtual Pages. The 'Virtual Pages' section in the Plotting
Controls Window allows to navigate through the available virtual pages. The navigation
options are as follows:

e Navigate to first virtual page [1]

e Navigate to previous virtual page [2]

e Navigate to a specific virtual page - requires numerical input [3]
e Navigate to next virtual page [4]

e Navigate to last virtual page [5]

Graph Options

Under the Graph Options section of the Plotting Controls Window the main graph
plotting options are located. These options are described in detail in Graph Options.

Graph Tree
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Expand || Collapse

1 crager 2
[E]l Corrider

(T1) 11HEADOOOOWSACX0 vs (M

(T1) 11HEADDOOOWSACYO vs (M

5 (T1) 11HEADOOOOWSACZO0 vs (M

(T1) 11HEADOOOOWSAVX0 vs (M

(T1) 11HEADODOOWSAVYD vs (M

(T1) 11HEADOOOOWSAVZO vs (M

(T1) 11HEADOOOOWSDCX0 vs (M1

(T1) 11HEADOOOOWSDCZ0 vs (M1

(T1) 11HEADODOOWSVEX0 vs (M1

3 [Epace2

4

. @ Eorrider

< I >

Under Graph Tree section a list of graph titles grouped by Corridor and Cross
Correlation is presented. The functionality in this section includes:

e Expanding the whole graph tree view [1]
e Collapsing the whole graph tree view [2]
e Expanding an individual section of the graph tree [3]
e Collapsing an individual section of the graph tree [4]

e Highlighting individual graphs as shown below by clicking graph title in the graph
tree view [5]
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= Potting  Display  Auto_Blank¥ “O —(GzB  roting Dply  Auto_BlankY —0O
(M1) 13HEAD YO s (T1) 11HEA Y0 | Gorridor rating = 0.82 (M) 13HEA Y0 vs (T1) TTHEAD Y0 | Cross Gorrelation
20000 + + + + 20000 + + + +
15.000 r 15.000 3
10.000 r 3
. 5000 - 3
2 2
0000 r 0.000 3
5000 | r 5.000 -
“10.000 | r -10.000 | F
15000 T T T T T T T T 15,000 T T T T T T T T
0000 0020 0040 0080 000 0.100 0120 0140 0160 0.180 0000 0020 0040 0080 0080 0100 0120 0140 0.180 0180
Time Time

—— (1) re-sampled - reference
—— (M1) re-sampled - simuiation
== tmn

Method: ISOMTS 18571 Euro NCAF|  —— (1) re-sampied - simulation
0.87 = Overall rating —— co- reference ai Kmax

Method: ISO/TS 18571 Euro NCAF.
7 = Overal rating

0.62 = Corridor rating cc - simulation at Kmax 0.8 = Siope rating
-7 tmax T T tmn 0.57 = Phase rating
- - fmax 087 = Wagntude ratng
—(G3% Poting Display Auto_Blank™ ~O —(G&® roting Diplay Auto_Blankv -0
(M1) 13HEAD 0 vs (T1) 1TTHEA | Comidor rating = 0.96 (M1) 13HEAD 0 vs (T1) 11THEAD 0 | Cross Correlation
25000 + t + + + 25.000 + + t + +
20.000 | | r 20.000 | ' r
15000 | r 15.000 F
10000 | r F
e 5000 F g s -
2 2
0.000 1 B 0.000 -
5.000 r u
10000 ] r -10.000 | F
15000 | B -15.000 -
20000 T T T T T T T T 20000 T T T T T T T T
0.000 0.020 0.040 0.060 0.080 0.100 0120 0.140 0160 0150 0000 0.020 0060 0.060 0.080 0100 0.120 0140 0.160 0180
Tme Time

—— (1) re-sampled - reference
—— (M1) re-sampled - simuation
- = tmn
- = tmax
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Method: ISO/TS 18571 Euro NCAE
0.85 = Overall rating
0.96 = Corridor rafing

(M1) re-sampled - simulation
e ce ax

cc - simulation at Kmax

- - tmax

Method: ISO/TS 18571 Euro NCAE
= Overal rating

0.97 = Magniude rating
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4.9.7.2.6. Correlation Table Window

Correlation Table Window

The Correlation Table is used to toggle plotting of the correlations that have been
performed. It also shows the results of all the correlations or “ERROR” if there was an
error when performing the correlation and “NONE" is some of the input data is
missing. The Correlation Table and Plotting Controls are the main way of interacting
with the graphs and results.

— SimVT - Correlation Table (ISO/TS 18571:2024) ? =[x

Back Autoplot Re-plot ¥ Expor... ‘rb b
T2

0.6965
1IHEADOOOOWSACKD
T3 0.6965
T2 0.6965
HEAD 11HEADOOOOWSACYD
T3 0.6965
T2 0.6965
1IHEADOOOOWSACZD
T3 0.6965
T2
1INECKLOOOWSFOZD
T3
11 NECK
T2
1INECKLOOOWSMOXD
T3
T2 0.7030
11THSPO400WSACKD
T3 0.7030
T2 0.7030
THSP 11THSFPO400WSACYD
T3 0.7030
T2 0.7030
11THSPO400WSACZD
T3 0.7030

e Back - clicking this button goes back to showing the Correlation Setup Window

e Auto plot - When auto plot is selected any selections made in the table are
automatically (and immediately) plotted. Pending operations are carried out
when a selected channel is plotted too.

e Re-plot - clicking this button to refreshes the plotting. It switches to saying Plot
when Auto-plot is off and is used to update the plotting to match the new
selection.

o the pop-up arrow next to Re-plot opens the graph options pop-up. Note,
changing graph options also triggers a re-plot.
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e Export - Clicking this button will open the file explorer so that a CSV file
containing the results for all the channels shown in the table can be exported to
the desired location.

o The pop-up arrow next to Export reveals the option to export the results
to CSV (this is the same as clicking Export directly) and also the option to
save a SimVT settings file.

e Operations - clicking this button (or the expander arrow to the right of it)
expands the operations that can be applied to correct curves if they need to be
scaled, offset, inverted or filtered.

e Ratings - clicking this button (or the expander arrow to the right of it) expands
the ratings section to give detailed view of the individual correlation ratings for
each channel.

Toggling (selecting) plots

Each row of the Correlation table represents one (simulation versus test) correlation.
The rows of the table are determined by the channels that were selected in the
Correlation Setup window.

Selected channels appear as buttons in the Channel column of the Correlation Table.
The Model column lists the simulation model tag(s) which are associated with the
corresponding channel in the Channel column. Note that it is possible to have multiple
simulations associated with the same channel. If this is the case, the channel button will
occupy multiple rows. For example, in the image below the channel buttons each span 2
rows in the table below because 2 simulation models (T2 and T3) were selected for
correlating versus the same test data.

SlmVT Correlauon Table (ISO{TS 18571:2024) 2 =[x

Back Autaplot Replot v Expor vb weie | 150 o} conor « Cross Correlation Time of poorest | Start of
Elq Corridor

T2 0.8965 0.1044  0.8922 0.7390 0.4472 0.7897 0.7462 0.1737 0.1610
11HEADOOOOWSACXD
T3 0.68965 0.1044 0.8922 0.7390 0.4472 0.7897 0.7462 0.1737 0.1610
T2 0.6965 0.1912 | 0.5812 0.5656 0.4915 0.7870 |0.4964 0.1417 0.1339
HEAD 11HEADOOOOWSACYD
T3 0.6965 0.1912 0.5812 0.5656 0.4915 0.7870 | 0.4964 0.1417 0.1339
T2 0.8963 0.7044 0.7285 0.7522 0.5535 0.8088 0.7756 0.1407 0.1002
11HEADOOOOWSACZD
T3 0.6965 0.7044 0.7285 0.7522 0.5535 0.8088 0.7756 0.1407 0.1002
1INECKLOOOWSFOZD
11 NECK
1INECKLOOOWSMOXD
T2 0.7030 0.1933 0.7295 0.6481 0.5530 1.0000 0.7986 0.1730 0.1591
11THSPO400WSACXD
T3 0.7030 0.1933 0.7295 0.6481 0.5530 1.0000 0.7986 0.1730 0.1591
T2 0.7030 0.4267 0.7270 0.7357 0.4449 0.9317 0.7868 0.1171 0.1120
THSP 11THSPO400WSACYD
T3 0.7030 0.4267 0.7270 0.7357 0.4449 0.9317 O0.7868 0.1171 0.1120
T2 0.7030 0.3800 0.6625 0.6137 0.6855 0.9017 | 0.4980 0.1497 0.0856
11THSPO400WSACZD

Channels with the same object and location strings are grouped together so that all the
channels with the same location and object can be plotted by toggling on the
corresponding button (which may span many rows) in the Location or Object columns
(e.g. object "11" which represents the front left occupant in the vehicle.
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Any of the buttons in the Object, Location, Channel and Model columns of the
Correlation Table can be clicked to toggle plots on and off. Clicking an un-toggled (grey)
button in one these columns will automatically toggle all the buttons to the right of the
button that was clicked. If the button in the Model column is toggled then the
correlation plot(s) for that simulation model versus the selected test will be plotted for
the channel defined for the row. Conversely, clicking a button that is already toggled
(blue) in any of these columns automatically untoggles all the buttons to the right of the
button that was clicked which will cause the corresponding plots to be 'unplotted'. Note
that by default, only the corridor graph is plotted for each correlation, but the graph
options can be used to show the cross-correlation plots instead or as well.

Clicking a button in a column and then holding down shift and clicking another button
in the same column will change the selection of all the in-between buttons to match the
first one clicked.

Clicking one of the ratings under Weighted, Total, Corridor and Cross Correlation
columns highlights the plot if it is already plotted.

Error Graphs

If a correlation fails, error graphs will be shown. A common example of when a
correlation might fail is when the simulation and reference curves are not aligned in
time. This helps you identify any issues with the input data, and with this insight, you
can correct any issues. An example is shown below with simulation and reference
curves before correction (left), and after correction with correlation applied (right).

(T1 vs T2) 11HEADOOOOWSAVYD | Failed Correlation (T1 vs T2) 1THEADOO0OWSAVYD | Comidor
16.000 1 L 1 1 L L L 20,000 L 1 L L L L

12.000

8.000

4.000 7

Rotational Velocity
Rotational Velocity

0.000

-4.000 7

: T 1 T T T T 5. T T T T T T : T
0.000 0.050 0.100 0.150 0.200 0.250 0.300 0.350 0.400 0000 0020 000 0060 0080 0100 0120  0M0 0160 0180
Time Time
—— (T1) simulation
—— (T2) reference

— corridor - outer lower
—— corridor - outer upper
-~ tmin
= = tmax

= Overall rating
=Ci rati

087
0.82 = Corridor rating

The curves can be made to overlap using the operations panel available in the
Correlation Table (e.g. by using ADDX, etc to meaningfully shift the simulation curve in
time to overlap).
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4.9.7.3. SimVT Features
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4.9.7.3.1. Ratings and Weightings

Individual Ratings

Ratings and Weightings

i S\mVT Correlation Table (ISO/TS 18571:2024) 2 =[x

Backf Autoplot ~ Replot v Export. ¥ Operal\cn Rallnq Cross Correlation Time of poorest Start of
eig Corridor
*has 3| ati divergence

11HEADOOOOWSAVXD  T1 _ o.cos3 ([GNEFES) (NENEGEE)) (GNESTD) (GNEGEE) (BNESEE) 0.1647 0.1265
1aweapocoowsavye 11 ([HESEENN o.1ssc [OIEEGE) ENEEE) [ONECEE) B EEERE) o.14cs 0.0692

11 HEAD
11HEADOOOOWSACKA T1 ? 0.6973 0.7874 0.3028 0.8938 0.7152 0.1382 0.1318

SimVT provides the flexibility to calculate ratings using different methods available in
the rating method dropdown in the Correlation Setup Window. The resulting rating
scores are color-coded differently depending on the protocol that is selected in the
protocol dropdown in the Correlation Setup Window. It's important to note that when
you select a protocol, SimVT automatically applies the corresponding rating method
associated with that protocol. However, this default selection can be overridden if you
wish to use a different rating method. This ensures that while protocols streamline the
rating process, you still have the control to adjust the methodology as needed.

Sensor Scores

The virtual testing protocols specify validation criteria which must be met in
order to validate a simulation model. The criteria is generally a threshold score
which must be met or exceeded for each assessed sensor. Sensor scores are
derived from one or more component channels. For most sensors where X, Y
and Z components are combined, Euro NCAP and C-NCAP adopt a consistent
method or computing the sensor scores. First, weight factors, , are calculated for
each axis based on the maximum amplitude of the axis:

\(w_i = \frac{max(| Channel_{test_i}|)}{max(| Channel_{test_x}|)
+ max(| Channel_{test_y}|) + max(|Channel_{test_z}|)}\) with \(i=X,Y, 2\)

The overall sensor score is then computed with the equation:
\(S_{Sensor} = \displaystyle\sum_{i} w_i * S_i\) with \(i=X,Y, 2\)

The sensor scores are displayed in the "Sensor" column and the weight factors
are presented in the "Weight" column so that the relative contribution of the
individual axis ISO scores, , to the overall sensor score, sensor , is clearly visible
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Some sensor scores are derived in a different way. For example, in the C-NCAP
Far Side protocol the Head Offset sensor score is simply the average of the Y and
Z offset component ISO Scores.

The thresholds for each sensor score also differ between the Euro NCAP and C-
NCAP protocols. SimVT automatically configures the thresholds which are used
for each sensor based on the selected protocol option and the sensor scores in
the table are coloured coloured green and red to indicate if the sensor score
exceeds the threshold (pass) or is less than the threshold (fail) respectively.
Some channels are only monitored (i.e. they do not need to pass for the model
to be validated) and they are coloured with pale green and pale red to indicate
this.

The hover text on each sensor score entry reveals more information of how a
sensor score was calculated.

= SlmVT Correlation Table (ISO/TS 18571:2024)

2 =0OX
Back Autoplot Re-plot ¥ Export.. ¥ Operallons 4 Ralmgs “ Cross Correlation Time of poorest Start of
Weight ISO vj Corridor ¥|
tmesvoooowsavo T (ENESHEND | o.cos> (DNSESD MONSGSNN) (NS GNSEES) GISED oo 0.

11HEADOOOOWSAVYD T1 0.1406 0.0692

n HERD 11HEADOOOOWSAVZD T1 Pass: The "Head Angular Velocities" sensor score is 0.8914>=0.5 0.1474
This is a mandatory sensor so the score must exceed the threshold 0.5 in order to pass the assessment.

L11HEADOOOOWSACXA LB The sensor score is a weighted combination of the following channels: 0.1318

11HEADODOOWSAVXD,
11HEADODOOWSAVYD,
11HEADOOOOWSAVZD

Or, if the sensor score could not be calculated it will be displayed with a "?" and the
hover text will provide details of any channel data which was expected but found to be
missing.

— SlmVT Correlation Table (ISO/TS 18571:2024) ?2—0Ox

Back Autoplot Re-plot ¥ Export... ' Operahons 4 Ratmgs 4 o @ Cross Correlation Time of poorest Start of
eight orridor ' ) .
iveaoooousavo 1 (NN | o-coss (NSNS WOMNGHN NSO DG GESEED oo 0.

114eapoooowsavyD 11 (JONESTENN o.1cs7 ([ENSE0S) ONEEECN) (GNEGED) [ONGEEA ONEEEE $  o.1406 0.0692
11HEADOODOWSAVZD Tl _ 0.2220 ([GHESE0) (NONEEE]) (GUSGEE) (BNG7EA) ONSESE)  o.1647 0.1474

11HEADOOOOWSACXA T1 ? 0.6973 0.7874 0.3028 0.8938 0.7152 0.1382 0.1318
The channels 11HEADOODOWSACYA and WWHEADUOUUWSACZA]
have not been successfully correlated so Head
Accelerations score cannot be calculated

11 HEAD

For any channels which are not applicable to the selected protocol (or if no
protocol is selected), the sensor score is un-weighted (i.e. it is the ISO score) so
the weighting column entry will show "N/A". The colour bands used for the
sensor score are consistent with those used for the individual ratings for non-
protocol channels.

Individual Ratings
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By default, the individual Corridor and Cross Correlation ratings are minimised to
reduce the amount of space the Correlation Table occupies, but they can be shown by
clicking the Ratings expander.The total rating is the weighted sum of the Corridor and
all Cross Correlation ratings, with the weights depending on your selected correlation
method.

For protocol channels (i.e. channels which mentioned as mandatory or monitored in the
protocol), the ratings are coloured green and red to indicate if the rating exceeds the
threshold (pass) or is less than the threshold (fail) respectively.

The ratings scores are coloured differently depending is they contribute to a mandatory
or monitored protocol sensor or if the sensor is not specified by the selected protocol.

Mandatory protocol channels:

e rating >= threshold: green

e rating < threshold: red
Monitored protocol channels:

e rating >=threshold: pale green

e rating < threshold: pale red

For non-protocol channels:

e rating >=0.94: green
e rating >= 0.80: yellow
e rating >= 0.58: orange
e rating <0.58: red

Filtering Ratings

To help you navigate and analyse results more efficiently, SimVT includes dropdown
boxes similar to those in Excel for filtering ratings. When filters are applied, rows that do
not meet the selected criteria are hidden from view. These dropdowns allow you to
filter by various rating thresholds (e.g., pass/fail, with min/max values, etc). This feature
improves usability, especially when working with large datasets, and ensures that you
can quickly identify areas of interest or concern. To access them, right click on the
header above a rating column (e.g. ISO). Below is an image with the popup visible for
the ISO column:
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_— SimVT - Correlation Table (ISO/TS 18571:2024) 2 =0OX

Back Autoplot Re-plot v Export.. v 4 “ Cross Correlation Time of poorest Start of
- - Weight ISO v Corridor . .

0.3028 0.8938 0.7152 0.1382 0.1318

11HEADOOOOWSAVXD T1

11HeADo0cOwsAVYD  T1 [ CHESEA

11 HEAD
11HEADOOOOWSAVZD T1

11HEADOOOOWSACXA T1 ?

(Pass)
(Fail)

)z

Invalid
Min | 0.0000
Max | 1.0000

II//

Clear Filters

Close

The rating categories available include Excellent, Good, Fair, and Poor, and Pass and
Fail (available when the protocol is set). The optional Pass and optional Fail filter
checkboxes are displayed with brackets around them. There is also an Invalid checkbox
which can be used to filter out any rows with any scores that had issues in obtaining the
result. For ease of use, only the relevant checkboxes are active (ungreyed) when the
popup appears. Additionally, you can set the Min and Max values to limit values
between a certain threshold. You can use the Clear Filters button to remove all applied
filters and restore the full dataset. Directly beneath this, a Close button allows users to
exit the filter popup.

Below is an example of the Correlation Table without any filters applied on it:

SimVT - Correlation Table (ISO/TS 18571:2024) ?2 =[x

Back Autoplot ~ Re-plot ¥ Export.. ¥ 4 e e I — Cross Correlation Time of poorest Start of
sigh Corridor ) )

11ueapoooowsavxo 11 [ ENESEEN  o.c0s: |GNEEES) ENEESE) [GNEST) [GNEGEE) PSS 0.1647 0.1265
) 1weaoocoowsavy 11 [ EHESEE | o.1ss7 |[CNEECEN ENEEEY ENEEEE) P ENEEEE o.14c6 0.0692
! - HEAD 11HEADOODOWSAVZD Tl _ 0.2229 [0.9530 | | 0.9608 | [0.9056 ] [0.9727 |0.9652 0.1647 0.1474

11HEADOOOOWSACXA T1 ? 0.6973 0.7874 0.3028 0.8938 0.7152 0.1382 0.1318

And here is an example when a filter is applied on the ISO rating column:

L= SimVT - Correlation Table (ISO/TS 18571:2024) 2 =[x

eigh Corridor ) )

1iueapoocowsavxo 11 [ ENEGE o.soc: |[ENEEES) ENEGEE) NS NGRS EEEE) 0.1647 0.1265
11 HEAD 1aneanocoowsavyo 11 (SN o.1es; |ENEEGE) PEEEEY OEEET O ENEEEE o .1406 0.0692
p 11uespoocowsavzo 11 [ ENESEEN o.2220 |[ENESSG ENEGEE) [ONEEEE)] SR EEEE 0.1647 0.1474

The row with the optional "Pass" result no longer appears in the ISO column because it
was filtered out by unchecking the (Pass) checkbox. To indicate that a filter is applied to
a column, the white triangle next to the column header changes to a green filter icon
whenever any filter setting deviates from its default. This is shown in the image above.
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If filtering results in no visible rows, SImVT will display a warning message to inform the
user that all entries have been filtered out. This helps distinguish between an empty
dataset due to filtering and one caused by missing or invalid data.

= DIALOGUE | il
T/HIS >

T/HIS >
T/HIS >

Time of poorest correlation and Start of
divergence

Time of poorest correlation is shown with background colour correlation zone it falls
into.

Start of divergence is shown with white background.

If the whole sim curve is within inner corridor the we show N/A with grey background.
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4.9.7.3.2. Graph Options

Options
Options
Correlation options Change
Plot corridor graph Layout
Show corridors % [3

[ ] Plot cross carrelation graph

Diagnostic options

Dynamic corridor visualisation -
Apply

|:| Show time of poorest correlation
[ | Show start of divergence

Legend options
Show legend
[ ] Add method to legend
Add scores to legend

Graph options
[ ] Add scores to graph title
Add time bounds

Multiple Model options
Combine corridor graphs
grap

OR
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The graph options controls can be found under the Options section of the Plotting
Controls Window or in the Plot button dropdown of the Correlation Table Window. You

11

Sim\WT - Correlation Table (ISO/TS 18571:2024)
Back Autoplot Re-plot u Export_. ¥ eNEEGLE

HEAD

Corridor options Sensor

Plot corridor graph
Show corridors

| | Plot cross carrelation graph
Diagnostic options

Dynamic corridor visualisation

| | Show time of poorest correlation
| | Show start of divergence

Show legend
| | Add method to legend
Add scores to legend

Graph options

| | Add scores to graph title
Add time bounds
Combine corridor graphs
Layout X: |3 |Y: |3

can specify any combination of the following options:

Corridor options

Plot corridor graph - controls if the corridor graph is plotted (Note: one of the

graphs must be plotted).

Show corridors - controls if the corridors are plotted on the corridor graph (if
not, only the curves are plotted, not the corridors). Note that this option does not
apply when multiple corridors graphs are combined (corridors cannot be shown
in this case) and only when one simulation and test result is shown on a single
plot.

Plot cross correlation graph - controls if the cross correlation graph is plotted

(Note: one of the graphs must be plotted).

Diagnostic options
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e Dynamic corridor visualisation - controls if coloured zones to check corridor
performance over time is shown.
There are three coloured zone:

1. High correlation zone: If data point on sim curve is within both inner and
outer corridor curve then it falls into this zone. Zone is highlighted with
pale green colour.

2. Moderate correlation zone: If data point on sim curve is within both
outer corridor curve but outside inner corridor curve it falls into this zone.
Zone is highlighted with pale yellow colour.

3. Low correlation zone: If data point on sim curve is outside both inner
and outer corridor curve then it falls into this zone. Zone is highlighted
with pale red colour.

e Show time of poorest correlation - controls if the time of poorest correlation is
highlighted. Time of poorest correlation is the time at which sim curve and test
curves are farthest among all the points (see example below)

e Show start of divergence - controls if the start time of divergence between sim
and test curve leading to poorest correlation is highlighted. (see example below)

NOTE: If the whole sim curve is within inner corridor curve we don't show Time of
poorest correlation and Start of divergence.

Legend options

o Show legend - controls if a legend is displayed on the graph.

e Add scores to legend - controls if the rating scores are written onto the legend
of the graph.

e Add method to legend - controls if the rating method is written onto the legend
of the graph.

Graph options

e Add time bounds - controls if vertical lines (dashed red) representing the
evaluation interval are displayed on the graph.

e Add scores to graph title - controls if the rating score is added to the title of the
graph (Note: this only applies to corridor graphs).

Multiple Model options

¢ Combine corridor graphs - controls if corridor graphs that share the same
channel are combined in a single graph.

Layout
¢ Change layout - controls the graph layout of the T/HIS session.

Below is an example of a plot with Dynamic corridors visualisation ticked, Show
corridors option is ticked (left) and when it is unticked (right).
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Below is an example of Time of poorest correlation highlighted on the sim curve with
green cross and Start of divergence highlighted with cyan triangle.
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(T1vs IT2) 11HEAD00|00WSAVYO | Ciorridor
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Below is an example of a combination of plots with Combine corridor graphs unticked
(left) and ticked (right).
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4.9.7.3.3. Operations

Operations

Corrective operations can be applied to both the simulation and test curves before the
correlation is performed. When running with a Protocol option, operations, including
filtering, are automatically applied according to the protocol and will not appear in the
Operations table. The Operations table is available for performing additional
operations, such as correcting for differences in sign or units, allowing you to fine-tune
the process as needed.

Applying Operations

Operations are accessed by clicking Operations [1] in the Correlation Table Window
which will expanding the window to show the operations that have been applied. This
view is minimised by default to reduce the amount of space that the Correlation Table
Window occupies.

= 1 SimVT - Correlation Table (ISO/TS 18571:2024)

Back Autopiot Repiot v Expor v [JEENN

Additional simulation curve operations Additional reference (test) curve operations 1
11HEADOODOWSAVXD  T1 1 0 1 ofUnfitered v 1 0 1 o unfitered +| (D
11HEADOODOWSAVYD Tl 0 1 2 ofunfitered v 1 of 3 1 ofunitter=d v | ([ D
a1 HEAD
11HEADOOOOWSAVZD  TL 0 o Unfittered v 1 0 1 ofunfitered + | (D
11HEADOOOOWSACKA T 0 0fUnfiltered v 1 0 1 OfUnfiltered v ?

Operations can be applied to both simulation [2] and reference [3] curves.
The order of application is in the order below: (i.e., from left to right)

e MULY scales the Y coordinates by the value entered (default = 1, no scaling). For
example, if you want to invert the sign of a curve, enter “-1".

o ADDY offsets the Y coordinates by the value entered (default = 0, no offset).

e MULX scales the X coordinates by the value input (default = 1, no scaling).

e ADDX offsets the X coordinates by the value input (default = 0, no offset)

e FILTER applies a CFC filter: CFC1000, CFC600, CFC180, CFC60 are supported
(default = Unfiltered. Note that the filter operation is in addition any filtering that
may already have been applied. For example, in the image above,
T1NECKLOOOWSFOYB has 'B' filter class which indicates that CFC600 filtering has
already been applied. No additional filter operations have been applied so they
show "Unfiltered" as the default.)

When you change the value of an operation, the textbox will change to a latent colour to
indicate that the operation is “pending”:
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-_— SimVT - Correlation Table (ISQ/TS 18571:2024)
1 Back Autoplot Re-plot ¥ Export... v ESLEEWLEN 4 - -

Sensor ¥

11HEADDOOOWSAVXD  TL ofunditered +| (EHESEEND

11HEADOOOOWSAVYD  T1 0f unfittered v ([ HESEENN
11 HEAD

11HEADOOOOWSAVZD  TL 0 | 0.8914

11HEADODDOWSACXA  T1

0fUnfittered 7

Pending operations are only executed on channels (rows) that are selected channels.

When Auto plot is active [1] and a channel is selected [2], operations are executed
automatically. Note that the latent coloured textboxes change back to white to indicate
that the operations have been applied and ratings will be recomputed.

= 1 SImVT - Correlation Table (ISO/TS 13571:2024)
. Back [Autopiot] Replot v Export. v [Tl ¢ test

=

11HEADOOOOWSAVXD T1 1

2 | 11HEADODOOWSAVYD 11 | B

0
0
11 HEAD
11HEADQOOOWSAVZD Tl 0 1I
11HEADOOOOWSACXA T1 1 0 1'

Applying Multiple Operations (Auto plot off)

If you plan on applying lots of operations, turn Auto plot off and apply a batch at a
time.

When multiple rows are selected, and Auto plot off, you can choose to input a value on
any row and it will be propagated to all the active rows (e.g., the input “123" [1] is
applied to all the active rows in the ADDY column). Pending operations are again shown
as with a latent colour background. Pressing Plot [2] will execute pending operations
but only for channels (rows) that are selected.

[T e rmrmmne cemarmmr e e e

= Sim\T - Correlation Table (ISO/TS 18571:2024)

R - LRR] o R e

11HEADOOOOWSAVXD | Jorieersa <] D

11HEADOODOWSAVYD 1 i 42 1 ofuniter=d +| (ISR
1 HEAD

11HEADOODOWSAVZD 1 1 0 1 0 | 0.4884

11HEADOOOOWSACXA 1] 1 of 08 0 Unfittered ¥ ?

When no rows are selected all operation inputs become active, and you can input
operations on a row-by-row basis, but note that pressing Plot will not result in the
operations being applied, you need to select them first.

Regularisation

After applying the MULX scaling, the curve is regularised to an X axis interval of 0.0001,
which corresponds to a sampling frequency of 10kHz. This is consistent with the Euro
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NCAP Far Side VTC requirement to sample curves are 10kHz. Note that the
regularisation happens after corrective scaling of the X axis since curves are assumed
to be in Sl units (i.e. time in seconds) and if MULX is used to scale a curve it is assumed
to be converting the time seconds.

Filtering Operations

Care must be taken when using the filtering operations as filtering a channel curve
which has already been filtered will result in different curve and therefore different
results compared to filtering the unfiltered channel curve. In most cases the difference
is small, but if you wish to be consistent with the Euro NCAP Far Side VTC protocol then
you need to make sure that you do not apply another filter to channel curves which
have already been filtered (i.e. their filter class in A, B, C, D etc.).

Saving Operations

Operations are saved in the SimVT settings file and they will be restored when loading
SimVT settings. This can save a lot of time if you plan on reusing the operations you
have defined.
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4.9.7.3.4. Channel Matching Rules

Channel Matching Rules

Channel Matching Rules can be defined on the Correlation Setup Window. Creating
matching rules facilitates correlating channels that do not have exactly matching
channel names.

There are two categories of rules that can be created:
1. I1SO - allows you to apply rules to specific parts of the ISO-MME channel code
2. General - applies rules to the entire channel string
ISO and General rules can coexist. ISO rules will be applied to everything that qualifies
as ISO-MME channel code and General rules will be applied to the rest.

Matching is enabled through two types of matching rules:
1. Ignore rule - allows you to ignore a part of a string, e.g. the main location (this
rule is only applicable in ISO mode)
2. Equivalence rule - allows you to establish equivalency between two or more
substrings (options).

a. options are separated by the "|" e.g. <option1>|<option2>|<option3>|...

b. thereis no limit on the number of options

c. options are case insensitive (e.g. "LE|RI" is equivalent to "le|ri")

d. for ISO rules each option must have the same number of characters as
the selected subject (e.g. Fine Location 1 has 2 characters so all the
options that are treated as equivalent must be 2 characters long).

e. for General rules options do not need to have the same number of
characters as each other.

Adding an ISO rule

e Select an ISO subject by clicking [1] and picking from [2].
e Typearulein[3]:

o Fortheignore rule enter "?"

o For the equivalence rule type in <option1>|<option2>|<option3>|...
e Click Add [4]. If the rule is successfully validated it will appear in the list [5].

Alternatively, use the checkboxes [6] to add or delete any of the following rules with a
single click:

e Ignore test object

e |gnore position
e Ignore filter class
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Channel Matching Rules <select subject>

General 2
[llgnoretesl object Dlgnore position |:| Ignore fitter class Test Obiect

3 ktype rule> ||<select subject> 1_v|4 Position

Rule Subject Main Location

)| P Filter Class Fine Location 1
Fine Location 2
Fine Location 3
Physical Dimension
Direction

Filter Class

Note: you can add multiple rules for the same ISO subject.

Examples

To match channels 13HEADOOOOOOACX0 with 1THEADOOOOOOACXO0:
e Add an equivalence rule by typing in 1|3 and selecting Position as the subject.
e Or add an ignore rule by typing in ? and selecting Position.

Rule Subject
113 Position
*
or
Rule Subject
—p Position

Similarly, to match 13HEADOOOOOOACX0 with 13ABRIOO0000ACXP:
e Add an equivalence rule by typing in HEAD | ABRI and selecting Main Location
as the subject.

e And add another equivalence rule by typing 0| P and selecting Filter Class.

Rule Subject
== HEAD|ABRI Main Location
= 0|P Filter Class

Adding a General Rule

To add a General rule, follow a similar process, but not that only equivalence rules are
supported.
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Select the General subject by clicking [1] and picking [2].
Enter a rule in [3] in the format: <option1>|<option2> | <option3>...
Press Add [4]. If the rule is successfully validated it will appear in the list [5].

Channel Matching Rules <select subject=

] test object [ ]I tion [ ]I filter cla Ge
Ignore test obje gnore position gnore filter class Test OOL 2

3 Epe rule= I <select subject> 1 v|4 Del  |Posiion

Rule Subject Main Location
o|P Filter Class Fine Location 1
Fine Location 2
Fine Location 3
5 Physical Dimension
Fitter Class

Note: you can add multiple General subject rules.

Examples

To match channels Driver_Airbag with Passenger Airbag:
e Add an equivalence rule by selecting General in Mode and typing in
DRIVER | PASSENGER. (Note: matching is case insensitive)

Rule Subject

DRIVER|PASSENGER General
*

Similarly, to match channels Accel_X_Pillar_A with Accel_X_Pillar_B:
e Add an equivalence rule by selecting General in Mode and typing in
PILLAR_A|PILLAR_B. (Note: matching is case insensitive)

Rule Subject
wejp PILLAR_A|PILLAR_B General

Deleting Rules

Rules can be deleted by selecting one or more from the list [1] and then clicking Del [2]
to delete them from the list.
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Channel Matching Rules

lgnore test object Ignore position || Ignore fiter class

<type rule= <select subject= v |m 2

Rule Subject
o|P Filter Class
? Position
? Test Object

Important note

Matching rules are only applied when comparing simulation curves with the reference
curves. If you are comparing multiple simulations against test simultaneously, the
multiple simulation channels must match each other exactly. The rules allow them to
differ from the reference only.
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4.9.7.3.5. SimVT Settings File

Settings File

SimVT settings files are a new way for you to load and save your correlation settings
from a particular SimVT session. You can load [1] and save [2] SImVT settings file from
the Correlation Setup Window. A SimVT settings file can also be saved from the
Correlation Table Window by going to Export... — Save SimVT settings... [3]. The
settings file will have a .simvt extension and will contain the following data:

e Model data

e Channels selected for correlation in the channels list

e Operations associated with selected channels

e Channel matching rules

e Protocol (if selected)

e Rating method settings

e Graph layout settings

e Correlations toggled (pale blue) in the Correlation Table window

Once a settings file is loaded, the Model Mapping Window appears. It is populated with
the saved models, allowing to map those to existing models or new model data.

P P — PR

- SimVT - Correlation Setup 2=0Ox
T11SO-MME (22) Show: (O All channels @ LHD
T2 ISO-MME (1)
@ Protocol channels QO RHD
Search: Reverse All None
impot ISOAMIEICSY. | | [ o ] tore |
o Sim Channel Ref Channel
N v
CEEr T 2 T1 11HEADOOOOWSAVXD 1 1THEADOODOWSAVXI T2
Simulation(s) T | 11HEADOOOOWSAVYD 11HEADOOOOWSAVYT T2
) Euro NCAP Virtual Far Side v1.0 v 71 11HEADOOOOWSACXA T2
T
T1
ISOITS 18571:2024 v -
Evaluation interval (s} min =  |full | max = [ful |
Calculate Head Excursion Configure intervals...

Channel Matching Rules
11NECKUPOOWSMOYB

[]ignore test object || Ignore position [ ] Ignore filter class

ayperie> | <selectsublect> v
Rule Subject

o|P Filter Class 1INECKLOOOWSFOZA
i 11NECKLOOOWSMOXB
! 48 channel matchings (4 selectable)

11 Load SimVT settings... 11 Save SimVT settings... |2
. —— |

OR
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4.9.7.3.6. Exporting Results

Exporting Results

SimVT - Correlation Table {ISDH'S 18571 2024] 7= |:| X

1 Save SimVT settings... _

1 Generate REPORT... _
11HEADOOOOWSAVZD 1 ([

1THEADDODOWSACKA T1 NONE

11 HEAD

l

RUN_ID METHOD TMIN TMAX ~ MAX_CC_VALUE CC_OFFSET_AT_MAX CORRELATION_RATING PROGRESSION_RATING PHASE RATING SIZE_RATING SLOPE_RATING PHA!
{T1vs 72) 11HEADODOOWSAVXD ISO/TS 18571:2024 0 0.1647 0.9817486647543316 0.0045 0.8819542596050277 '0.8634708737864077 "0.8510725281374232 0,86
(T1vs T2) 11HEADOOOOWSAVYD I1S0/TS18571:2024 0 0.1647'0.26338645077783773 0.0329 0.1414250363315623 0.001820388 '0.4224547206451723
(TLvs T2) 11HEADOOOOWSAVZD 1S0/TS 18571:2024 0 0.1647'0.2045068251495988 -0.0329 0.1376183939802401 0.001820388 '0.4116347935912057

SimVT allows you to export your correlation results from to a CSV file. To export results,
select Export.. — Export results to csv from the Correlation Table Window and save in
a desired location. The following fields will be written:

e RUNLID - Analysis run identifier

e METHOD - Correlation method

e TMIN - Evaluation interval minimum (seconds)

e TMAX - Evaluation interval maximum (seconds)

e MAX_CC_VALUE - Maximum cross correlation value K, K ranges from -1 to 1

e CC_OFFSET_AT_MAX - Time offset at maximum cross correlation value

e CORRELATION_RATING - correlation rating

e PROGRESSION_RATING - correlation rating (specific to CORAplus4.0.4 method)

e PHASE_RATING - phase rating (specific to CORAplus4.0.4 method)

e SIZE_RATING - size rating (specific to CORAplus4.0.4 method)

e SLOPE_RATING - slope rating (specific to ISO18571 methods)

e PHASE_RATING - phase rating (specific to ISO18571 methods)

e MAGNITUDE_RATING - magnitude rating (specific to ISO18571 methods)

e CORRIDOR_RATING - corridor rating

e TOTAL_SIGNAL_RATING - total signal rating i.e. a combination of corridor and
correlation ratings

e ISO_RATING_MEANING - a classification for the total rating according to the
ISO18571 standard (specific to ISO18571 methods)

e MAX_AMPLITUDE - maximum amplitude of the correlation signal

e  WEIGHT - weight calculated based on maximum amplitude

e WEIGHTED_SIGNAL_RATING - weighted signal rating

e TIME_OF_POOREST_CORRELATION - Time of poorest correlation value
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e START_OF_DIVERGENCE - Start time of divergence value
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4.9.7.4. SimVT FAQ

SimVT FAQ

How can | change the layout of the graphs?

By default the layout is set to 3x3, but you can change the layout from either the using
graph options which can be accessed from both the Correlation Table window and the
Plotting Controls window.

How can | invert the sign of my simulation or test curve
so that they are consistent?

You can invert the sign of either curve using the "MULY" operation. Assuming the curves
are in the same units you simply need to enter "-1" in the "MULY" column for the curve
that needs corrected.

Why are the operations | have entered not being
applied?

Operations that have not been applied yet will show with a turquoise background. They
are only applied when the row is selected and plotted. In "Auto plot" mode, selecting a
row is equivalent to plotting it so to force pending operations to be applied you simply
need to select the row by pressing one of the object/location/channel/model buttons
that corresponds to the row in question. When not in "Auto plot" mode you need to
press the Plot button to plot the selected row(s) and force the pending operations to be
applied.

Why do the ratings say "NONE"?

The ratings will say none when it was not possible to perform the correlation. The main
reason for this is that one or both of the curves do not lie within the min and max time
window (a.k.a. evaluation interval) or there is a time offset between them such that they
do not have points in the same X range. You should check the values of the "ADDX" and
"MULY" operations to see if they could explain why the curves do not overlap.
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4.9.7.5. Data Sources

Data Sources

SimVT offers flexibility by supporting channel data from a range of different data
sources:

e Ansys LS-DYNA with Automotive Assessment Workflow Data
e Ansys LS-DYNA with CSV Config File

e (SVData

e |SO-MME Data
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4.9.7.5.1. LS-DYNA with Automotive Assessment Workflow Data

Ansys LS-DYNA with Automotive Assessment
Workflow Data

When you run SimVT from the workflow window you have the option of selecting which
Ansys LS-DYNA models you would like to load into the tool. For each selected model
("M1" and "M2" in the image below), SImVT will attempt to find the associated
Automotive Assessments workflow data (AAWD) because it requires this data to extract
labelled channels from the model. The AAWD also contains additional meta-data such
as model units, crash test protocol, and the vehicle drive side, which is used by SimVT to
convert curves to Sl units and to determine the protocol channels.

e [
i
Ty e
SimVT
Single Model  ®
Multiple Modelz = Select at least 2 models

If SImVT successfully finds the AAWD for a model, it will appear in the model list along
with the number of channels that are available for correlating (e.g. "M1" below). If the
AAWD cannot be found, only the model tag will appear in the model list and you will
have the option to assign channel labels using the CSV Config file (e.g. "M2" below).

LS-DYNA model(s) +

M1 Workflow (291)
M2

Assign CSV config (M2)...

Note that the model tags for all the Ansys LS-DYNA models that are present in the T/HIS
session will be visible in the model list (even if you did not select them from the
workflow window before launching SimVT).

Creating Automotive Assessments Workflow Data
(AAWD)
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Follow the steps here to create Automotive Assessments workflow data (AAWD) for an
Ansys LS-DYNA model. Note that it is possible to reuse the same workflow data for
multiple models provided that the entity-id mappings and additional meta data (e.g.

unit system, crash test protocol, occupants and vehicle drive side) are the same for each
model.
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4.9.7.5.2. Ansys LS-DYNA with CSV Config File

Ansys LS-DYNA with CSV Config File

Ansys LS-DYNA models without associated Automotive Assessment Workflow Data
(AAWD) can still be used with SimVT, but a CSV Config File is required to assign channel
labels to the entities in the model. Note that it is recommended to use AAWD but
the CSV Config File Format is provided for scenarios which AAWD does not support
e.g. custom channel names.

CSV Config File Format

e Anexample CSV configuration file format showing a mixture of the supported
inputs is shown below.

e The header row is required, but the order of the columns can vary.

e The configuration file supports ISO-MME format channel codes.

e If you are not working with ISO-MME data, you can provide any name you like in
the channel column.

| A | B | C | D | E | F G
1 Object Location Channel Entity type ID 1SO Comp T/HIS Component
2 |D3 HEAD HEAD Acceleration X node 10001 ACX
3 |D3 HEAD HEAD Acceleration Y node 10001 AY
4 D3 HEAD HEAD Acceleration Z node 10001 AZ
5| D3HEADOODOWSAVXP node 10006
6 D3HEADOODOWSAVYP node 10006
7| D3HEADOOOOWSAVZP node 10006
8 |D3 SACR Left Sacrum Force X beam basic 10005 FOX
9 |D3 SACR Left Sacrum Force Y beam basic 10005 FOY
10 D3 SACR Left Sacrum Force Z beam basic 10005 FOZ
11 D3 SACRLEOOWSMOX beam basic 10005 MOX
12 |D3 SACRLEOOWSMOY beam basic 10005 MOY
13 |D3 SACRLEOOWSMOZ beam basic 10005 MOZ
14 D3 AIRBAG_KE part [123] KE
15 D3 AIRBAG_IE part 1 IE
16 D3 AIRBAG_HE part 1 HG
17 |D3 BPILLAR Acceleration Magnitude node 11001 AM
18 D3 CONTACT_DUMMY_AIRBAG contact 1041 FM
19 |D3 CONTACT_DUMMY_CC contact 1041 FM
20 D3 CONTACT_DUMMY_SEAT contact 1041 FM
21 _D3 CONTACT_DUMMY_SEATBELT contact 1041 FM
22 |D3 LAP_BELT section 1 FM

Assigning CSV Config File

When "Assign config" is clicked on the Correlation Setup window, the CSV Configuration
window will appear. Follow these steps to assign a CSV config file.
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4.9.7.5.3. CSV Data

CSV Data

CSV channel data can be imported into SImVT. Once in SimVT it is handled in the same
way as other data sources, allowing you to correlate curves with matching channel
names.

CSV Data file format

The CSV file format is based on the CSV format that can be exported from T/HIS using
the CSV X,Y,Y,Y,Y,Y write option.

e The first header row is required and contains the names of the channels that
will be imported

e The first column contains the time values (X points) and the Y value at the time is
given in the adjacent columns. Note that if the Y value is empty or not a number
the row will be skipped

e The word "Time" must appear in one of the cells in the first column. It marks
the end of the header rows (i.e. the row below should contain time-value data)

e The "Time" row can optionally be used to defined the units of the non-ISO-MME
channels.

e The "Object" and "Location" header rows are optional and are used to group
non-ISO-MME channels in the SimVT Correlation Table.

ISO-MME CSV Channel Data Example

The table below shows some example CSV channel data with ISO-MME channels
defined. Note that:

e Thefirst cell (A1) is empty.

e The first row contains valid 16 character ISO-MME channel codes for each
column.

e The first column contains the word "Time" in the second row and the data values
begin on the row below.

e The second row has no unit data defined as the units can be determined from
the ISO-MME channel codes' physical dimension (e.g. AC is acceleration so will
have units of m/sA2 (Note that units are assumed to be in Sl by default. If the
units are not in Sl (e.g. Acceleration in 'g' or force in 'kN') you will need to specify
the units in the CSV file or alternatively in the Import Config CSV).
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11HEADOOOOWSDCX0 11HEADOOOOWSDCYO 11HEADOOOOWSDCZO 11HEADOOOOWSAVXO 11HEADOOOOWSAVYO 11HEADOOOOWSAVZO 11HEADOOOOWSACXO 11HEADOOOOWSACYO 11HEADOOOOWSACZO 11HEADOOOOWSVEXO

Time

0 0 0 0 -3.22E-27 7.77€-25 8.65E-27 0 0 0
0.000100001 0 0 0 5.00E-10 7.34E-11 -5.11E-10 -2.87E-08 -7.70E-08 1.36E-08
0.000200002 0 0 0 3.03e-10 5.90E-11 -3.36E-10 -5.22E-09 -2.54E-08 1.34€-07
0.000300003 0 0 0 1.46E-10 2.56E-11 -2.05E-10 3.38E-09 -1.59E-08 8.26E-08
0.000400004 0 0 0 8.40E-11 2.34E-11 -8.60E-11 -5.79E-09 -8.33E-09 9.71E-08
0.000500005 0 0 0 9.56E-10 6.46E-09 5.66E-10 0.000367982 -1.75E-05 -0.000660053

Non-ISO-MME CSV Channel Data Example

The table below shows some example CSV channel data with non-ISO-MME channels
defined. Note that:

e The first cell (A1) contains the word "Channel" - this is optional when the channel
names are on the first row.

e The channel names are not valid ISO-MME channel codes so they will not benefit
from the ISO-MME channel matching for each column.

e The first column contains the word "Time" (i.e. "Time | Units") in the fourth row
and the data values begin on the row below.

e The "Time" row also has unit data defined as the units cannot be determined
from non-ISO-MME channel codes.

e The "Object" and "Location" rows are defined, so the channels will be grouped
together on the SimVT Correlation table.

Channel Head X Disp. Head Y Disp. Head Z Disp. Head X Ang. Vel. Head Y Ang. Vel. Head Z Ang. Vel. Head X Accel. Head Y Accel. Head Z Accel. Head X Vel.
Object Driver Driver Driver Driver Driver Driver Driver Driver Driver Driver
Location Head Head Head Head Head Head Head Head Head Head
Time|Units m m m rad/s rad/s rad/s m/sh2 m/s"2 m/s"2 m/s
0 0 0 0 -3.22E-27 7.77€-25 8.65E-27 0 0 0
0.000100001 0 0 0 5.00E-10 7.34E-11 -5.11E-10 -2.87E-08 -7.70E-08 1.36E-08
0.000200002 0 0 0 3.03E-10 5.90E-11 -3.36E-10 -5.22E-09 -2.54E-08 1.34€-07
0.000300003 0 0 0 1.46E-10 2.56E-11 -2.05E-10 3.38E-09 -1.59E-08 8.26E-08
0.000400004 0 0 0 8.40E-11 2.34€-11 -8.60E-11 -5.79E-09 -8.33E-09 9.71E-08
0.000500005 0 0 0 9.56E-10 6.46E-09 5.66E-10 0.000367982 -1.75E-05 -0.000660053
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4.9.7.5.4. ISO-MME Data

ISO-MME Data

ISO-MME data is supported (versions 1.6 and 2.0 are supported). All the channels
(curves) defined in the index file will automatically be extracted and labelled (tagged)
with their ISO channel codes. ISO-MME data will typically be test data obtained from a
physical crash test, but the tool will work with ISO-MME data that has been generated
from simulation results, for example, by using the Ansys LS-DYNA to ISO-MME workflow
tool.

Instructions for importing ISO-MME data in SimVT can be found in this Ansys LS-DYNA
with ISO-MME Example.

Click on the = mPertISO-MMEIESV- b ytton on the Correlation Setup window
IMPORTANT: ISO-MME data is assumed to be in Sl units. Some test houses provide
angular results in degrees rather than in radians. Please check your ISO-MME test data

before importing it to ensure that angles are in radians. This applies to rotations,
angular velocities and angular accelerations.
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4.9.7.6. SIimVT REPORTER Templates

SimVT REPORTER Templates

As well as using SimVT to perform the correlation interactively in T/HIS, SimVT can be
used in REPORTER to automatically generate reports of the channel correlations for the
supported protocols. The v21.1 bundle includes the following SimVT REPORTER
templates:

Templat

$TEMPLATE_FILE (for Batch command)
e Name

Euro
NCAP
Virtual
Far Side |EuroNCAP_Virtual_Far_Side_2024_VC1_ISO_Scores.ort
2024 vC1
(ISO
Scores)

C-NCAP
Far Side
Protocol
2024
Working
Conditio
ns 1-6
SimVvT
C-NCAP
Far Side
Protocol
2024
Working
Conditio
ns 7-8
SimVT
C-NCAP
Far Side
Protocol
2024
Virtual
Assessm
ent
Certificat
e (WSID
Driver,
WSID

CNCAP_Far_Side_Protocol_2024_WorkingConditions1to6_SimVT.ort

CNCAP_Far_Side_Protocol_2024_WorkingConditions7to8_SimVT.ort

CNCAP_Far_Side_Protocol_2024_VirtualAssessmentCertificate_WSID_Driver_W
SID_Passenger.ort
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Templat

$TEMPLATE_FILE (for Batch command)
e Name

Passenge
r
C-NCAP
Far Side
Protocol
2024
Virtual
Assessm
ent
Certificat
e (WSID
Driver,
ES-2re
Passenge

r

CNCAP_Far_Side_Protocol_2024 _VirtualAssessmentCertificate_WSID_Driver_E
S2re_Passenger.ort

All the templates work in the same way and they can be run both interactively and in
batch mode.

If the template is successfully generated it will show a report summarising the the
sensor scores for all the mandatory and monitored channels as well as the correlation
graphs for each channel so that you can inspect any channels which perform poorly.
Additionally, a SimVT settings file (REPORTER_settings.simvt) is created which can be
loaded in to the SImVT workflow tool to interrogate the results interactively.

Note: If you intend to use the template with Ansys LS-DYNA results then you should
already have defined the occupant and structures user data required for your model in
PRIMER (see Automotive Assessments PRIMER for details).

Running the template interactively

In REPORTER, click the Automotive tab and then filter by SimVT (under Workflows) to
locate the template you wish to run. Double-click on the template thumbnail to open it
(alternatively click on it to select it then click on OK).
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Library Templates
Al Aup  Automotive  General 1D Seismic  Standard

C-NCAP Virtual Assessment C-NCAP Far Side Sled ~ WC 1-6 C-NCAP Far Side Sled ~ WC7-8
FarSide Certificate SimvT [ | SimVT SimvT e e T
WSID ‘ ‘ SID-lls ‘ | 7

Passenger

act e \1.~,.<::c\:n er river i b |
rrie /i or |-l A e
r
:
[] Automotive Assessments

[ LS-DYNA to ISO-MME C-NCAP Far Side Protocol 2024 Virtual.  C-NCAP Far Side Protocol 2024 Virtual . C-NCAP Far Side Protocol 2024 Worki..  C-NCAP Far Side Protocol 2024 Worki.  Euro NCAP Virtual Far Side 2024 VC1 .
SimvT

1] vrc qualty criera Selected template:

[ vTC videos

Add library...

Cancel

T/HIS will launch straight away and an input window will appear:

- REPORTER Inputs 2 —[x
SimVT Settings File: =
Simulation: | | =
Test: | | =
Output directory: | | =

Cancel

For convenience, and flexibility, there are three approaches to populating the
REPORTER Inputs window:

1. Using a SimVT settings file

2. Using a SimVT settings file but overriding one or more of the "Simulation", "Test"
and "Output Directory" inputs

3. Selecting the "Simulation", "Test" and "Output Directory" inputs without using
a SimVT settings file

There are a number of advantages to using a SimVT file. For example, the inputs are
populated automatically which can save you time trying to locate the relevant
"Simulation" and "Test" data files. Additionally, channel matching rules and corrective
operations can be defined in the settings file which unlocks more advanced capabilities
of SimVT. However, it is still possible to use the templates without the need to create

a SimVT settings file.

1. Using a SimVT settings file

This option is the simplest option if you already have created a SimVT settings file
(*.simvt) which references the simulation and test data sources that you want to
generate a report for.

1. Use the file explorer icon on the first row to select the desired SimVT settings file.

2. If the SimVT settings file is valid it will automatically populate the "Simulation”,
"Test" and "Output directory" path rows. If it is not valid or any of the paths are
red then follow the steps below to override blank/invalid inputs.

3. Click Run to generate the report.
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2. Using a SimVT settings file but overriding one or more
of the "Simulation”, "Test" and "Output Directory"
inputs

When selecting a valid SimVT settings file the "Simulation", "Test" and "Output directory"
path rows will automatically be populated. However, you may wish to repurpose an
existing SimVT settings file for a different source of simulation and/or test data. This is
similar tomapping to new data when loading a SImVT settings file when running SimVT
in T/HIS interactively. For example, you may have a SimVT settings file which defines the
channel matching rules and corrective operations to correlate LS_DYNA_SIM_1.d3thdt vs.
ISO_MME_TEST.chn, but you want to correlate LS_DYNA_SIM_2.d3thdt vs. ISO_MME_TEST.chn
so you could load the SimVT settings file in (which would populate the "Simulation" row
with LS DYNA SIM_1.d3thdt and the "Test" row with ISO_MME_TEST.chn) then you can
change the "Simulation" path to LS_DYNA SIM_2.d3thdt so that it will be used instead.

1. Use the file explorer icon on the first row to select the desired SimVT settings file.

2. If the SIimVT settings file is valid it will automatically populate the "Simulation”,
"Test" and "Output directory" path rows.

3. Use the file selectors at the end of each row which you want to override the path
for (or type or paste the path in to the textbox)

4. Click Run to generate the report.

3. Selecting the "Simulation”, "Test" and "Output
Directory” inputs without using a SimVT settings file

This option is useful if you do not have a valid SimVT settings file but you still want to be
able to generate the REPORT.

1. Use the "Simulation" file selector to select the simulation data source (e.g. files
ending with d3thdet, .thf, binout0000, .csv, .mme, .chn, .mmi, .iso)

2. Use the "Test" file selector to select the test data source (e.g. files ending with
d3thdt, .thf, binout0000, .csv, .mme, .chn, .mmi, .iso)

3. Use the "Output directory" file selector to choose the directory where the results
will be saved.

4. Click Run to generate the report.

Note that a SImVT settings file (REPORTER_settings.simvt) is created in the "Output
directory" which can be used to regenerate the report as well as loading it in to the
SimVT workflow tool to interrogate the results interactively. You can then define
any channel matching rules and corrective operations in T/HIS before saving a
new SimVT settings file which can be used to regenerating the report.

REPORTER Results
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All the SimVT REPORTER templates have the same basic format.

The first page contains a summary of the sensor score results and the
PASS/FAIL status of the protocol validation criteria. The layout and contents of
the summary page vary from template to template.

After the summary page there may be some extra pages for protocol specific
content. For example, the "Euro NCAP Virtual Far Side 2024 VC1 (ISO Scores)"
template has a page dedicated to the simulation duration and head excursion
check

After any extra protocol specific pages, the report contains sensor correlation
pages (one for each mandatory and sensor) which contain a table of results and
images of the corridor graphs for each channel which makes up the sensor. Note
that sensors can be either a single channel (1D) or the weighted combination of 2
or 3 channels (e.g. X, Y and Z components).

At the end of the report, all the results are summarised in a detailed results
table. The table may continue over multiple pages if they do not all fit on a single

page

Missing Data

If all the channel data required to calculate a given Sensor Score is found, then that

Sensor Score will be displayed on the summary table (page 1) and the cell will be
coloured to indicate the PASS/FAIL status. Monitored sensors are shown in lighter

colours as their status does not impact the overall validation criteria PASS/FAIL status. If

channel data required to perform a correlation is missing then the corresponding
results will be shown as "Missing". The different cell colours and their corresponding
status are shown in the table below.

Cell Colour Status

Mandatory sensor failed

Monitored sensor failed

Mandatory sensor passed

Monitored sensor passed

Missing data to calculate sensor score

If any of the mandatory sensors fail to pass the validation criteria then the overall result

will be FAIL. Otherwise the overall result will be a PASS (regardless of the status on
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monitored sensors) unless any of the mandatory sensors have missing data, in which
case the validation criteria result will show "Missing".

Running the template in Batch

The templates can also be run in batch mode, specifying the required information
through command line arguments.

If you want to use the simulation and test data specified by the SimVT settings file then
you only need to specify the output directory and SimVT settings file file on the
command line:

<reporter_exe> -batch -file=<template_file> -varOUTPUT_DIR=<output_directory> -
varSIMVT_SETTINGS_FILE=<simvt_settings_file> -exit

[Add the -pdf, -html, -pptx command line arguments to write the report out in the
format you want]

Where:

reporter_exe The full path and filename to the REPORTER executable

The full path of the template file e.g.
$OA_WORKFLOW/templates/simvt/$TEMPLATE_FILENAME

Note that $OA_WORKFLOW should be substituted with the full path to
template_file  [your workflows 22.1 directory. Note $OA_WORKFLOW is set using
the workflow_definitions_directory preference

Note that STEMPLATE_FILENAME should be substituted with the
filename of the template you wish to use. The template names and the
corresponding filenames are listed in this table.

The directory where the correlation graphs images, results.csv and
output_directoryREPORTER_settings.simvt are written to (it must exist and you must
have write permissions).

The full path and filename of the SimVT settings file. The SimVT settings
file argument is optional, but if it is provided it will be used to configure
the channel matching rules, corrective operations and correlation
method* used.

settings_file
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reporter_exe The full path and filename to the REPORTER executable

*Note that the Euro NCAP protocol mandates that the default ISO/TS
18571:2024 protocol is used for correlations.

If you want to override the simulation and test data specified by the SimVT settings file
then you only need to specify the extra arguments, varSIMULATION_DATA_PATH and
varTEST_DATA_PATH respectively:

<reporter_exe> -batch -file=<template_file> -varOUTPUT_DIR=<output_directory> -
varSIMVT_SETTINGS_FILE=<simvt_settings_file> -
varSIMULATION_DATA_PATH=<simulation_file> -varTEST_DATA_PATH=<test_file> -
exit

Where:

The full path and filename of the simulation data source. This is optional
simulation_filel|if -varSIMVT_SETTINGS_FILE is defined, but it can be used to override the
simulation data source specified in the SImVT settings file.

The full path and filename of the test data source. This is optional if -
test file varSIMVT_SETTINGS_FILE is defined, but it can be used to override the
simulation data source specified in the SImVT settings file.

If you do not want to use a SimVT settings file you can remove -
varSIMVT_SETTINGS_FILE provided that both varSIMULATION_DATA_PATH and
varTEST_DATA_PATH are defined:

<reporter_exe> -batch -file=<template_file> -varOUTPUT_DIR=<output_directory> -

varSIMULATION_DATA_PATH=<simulation_file> -varTEST_DATA_PATH=<test_file> -
exit
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[

4.9.8. C-NCAP Far Side Occupant Protection Protocol (2024
Edition)
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C-NCAP Far Side Occupant
Protection Protocol

The C-NCAP Far Side Occupant Protection Protocol forms Appendix H of the C-
NCAP Management Regulation (2024 Edition). We will refer to it as the C-NCAP Far
Side Protocol 2024.

The protocol has various components:

1. Correlation fitting index for one of eight different Working Conditions
2. Injury assessment for simulation and physical test for that Working
Condition, to calculate Correction Factor A
Injury assessment for the remaining seven Working Conditions
4. Calculation of the Dual-Occupant Penalty for passenger in the Side Pole test
(Appendix D), maximum 1.5 points
5. If the vehicle contains a countermeasure (centre console airbag), and the
user wishes to conduct the airbag symmetry validation via virtual vesting:
a. Check the Virtual Assessment Certificate (correlation fitting index for
simulation versus test, in Side Pole specified in Appendix D)
b. Calculate a further Dual-Occupant Penalty for the driver in the airbag
Engl symmetry validation, where a new far side pole simulation is
ish conducted. The setup is based on the Side Pole specified in Appendix
D, but impacted on the front passenger side, and the driver dummy
is the one used as the passenger in the origional Side Pole, maximum
0.5 points
6. Calculate an overall score

Navigating the C-NCAP 2024 Far Side Protocol: A
complete process supported by Workflows

w

The overall C-NCAP 2024 Far Side Protocol rating process is illustrated in the
following flowchart, which explains the selections you need to make during setup
in PRIMER with the Automotive Assessments Workflow, and the various REPORTER
templates available for automated processing and reporting results:

REPORTER Templates

We have provided REPORTER Templates to help perform the injury assessments
and results correlation - please see the following guides:

1. C-NCAP Far Side Protocol 2024 Working Conditions 1-6 SimVT (and 7-8
SimVT
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AwWn

5

Working Conditions 1 to 8 (and Correction Factor A)

C-NCAP Far Side Protocol 2024 Virtual Assessment Certificate
Dual Occupant Penalties

Summary Template

Reference Table

The following table lists:

Loa
dca
se

All

2771468

Column 1-3: the loadcases required for the C-NCAP Far Side Occupant
Protection Protocol, and the driver and passenger occupant model required
for each

Columns 4-6: the Crash Test, Regulation, and Version you should select in
Automotive Assessments to setup the user data required for each loadcase
Columns 7-8: a description of the part of the protocol you are trying to
assess, and the occupant(s) of interest for this assessment

Columns 9-10: the relevant section of the protocol for this assessment
Column 11: which Virtual Testing Workflow tool to use to process this
loadcase interactively - note that some of the calculations, like the Dual-
Occupant Penalty, are only available in the REPORTER templates

Columns 12-13: the REPORTER template used to generate and report results
automatically
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4.9.8.2. C-NCAP 2024 VTC Fz 15 i U (Far Side 1-8, 020)

Oct 2025

C-NCAP 2024 VTC
BE ST A A4S TUAE AR
(Far Side 1-8, 020)

22 W1 Workflows #" R A F

Oasys ¢

LS-DYNA Environment.

C-NCAP 2024 Far Side VTC
(C-NCAP VTC #1850 )

0 aSVS "’:: LS-DYNA Environment
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C-NCAP 2024 Far Side VTC #3RA TR 1-8 (LR EER
+ REPORTER ¥30 5 6 3£ % Automotive, “C-NCAP VTC ARt AR $TFF

+ ETHR:

1L -8B RRREAETE TR
EERS, SRRTFESMER
Xk

2. izf7 Far Side EHUNEIR S84,
BMNERL-SHBEE AT ERS.
SR AN—MRB RN T A AR
ANTESMER L T ERE

s¥: 4817 PRIMER / Workflows /

Automotive Assessments FE X

CNCAP 2024 Far Side Sled T30 &51%4m

B PEdR ERIE TR

oaSVS 748 L5-DYNA Environment

* REABEES:
1. BREEAEE[AFESE]

Library

B[ woemoe i e

s
vl Wl W) i T
b =R T -mm
== = o EEm- = o Ee mmm -
H ] £ a== =1 =
_ cnean

C-NCAP 2024 Far Side ML REWE @

‘Selected template: C-NCAP 2024 Far Side SRLMAES (LR 1-8)

C-NCAP 2024 I Far Side EXEE (LR 1-8) TSRS, B CNCAP SESERERANRER, TRRERFNIR -8 AENGEETH/MINECSTY, SARCRD ST C-NCAP
EFRS, S0URE\— SDETRLAR, S SRR TSRS, XTSRRI, AR (CNCAP 2004
L =3 ,

C-NCAP 2024 Far Side VTC #FERTNR 1-8 LR &EHIR

2. EPIRERWNLES/DE [T
3. B LRELNHERNE iy %%
4. 1-6F17-8 fydzh ; ; : ; o
v Setmmen Amemms |OCCD D OECD Brm Bam E E
EHEER, AEAARE ‘ , EIEE [EEE ‘
B MRE S LR ‘DFD 9 G | e TIE TR L
BB ) 7C| = F][ﬁ[ﬁ ' ] '!.1 JITETIE] (TR ', (]
6. HRE — - - - . .
7. BEERLFINE Parts BIEER = o 4 [ 5 8
8. Wt - WAMFREERbL
e Tw Tw | =
C_IC_JRI]
HHRETE
Uasvs ;:?1: LS-DYNA Environment 4
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C-NCAP 2024 Far Side VTC HF ##z JSON X%

. IREVFE4FE, &7 PRIMER 3z % workflows A #(#& JSON 34
. FTFF Automotive Assessments, £4% Far Side Sled, CNCAP, 2024 (WSID) (zf SID2-SBLD, EURAFHEETRE

1-6 5 7-8)

3. ESRAHLEIDER
4, BAEEMEHELS. EF, Head Excursion FREEE X A it LGN / FELIREEHXEE. 1Lt

VE QfSerce |

. :

UaSVS 748 L5-DYNA Environment

-

5. Head Excursion fyE X

.

220 FBZBTIRMEENIER, BEANEGIDEFRN Part

Far Side Sled v
CHCAP

2024 (WSD)

Model Unis

Virtual Testing U2 (mm, t, 8}

Any

not required
<emply>

Save ToFile

NCAP 2024 Far Side VTC B #3E JSON X

“Trajectory Method” : #&#2C-NCAPR}T;
“Offset Method” : %% Displacement Jy kit #; =i

“Head Top Node(Global)” : B ALFRSMEL S®A (ATFREARREE) 15”i T

“Head Part” : H—MEALSpart, HTERER THSUE Xid

“Vehicle Rotation angle (degree)” : MRFAFEFEFANSRLFRTH X AR, ARFE—EHXA, W EEFR, MALGEA-XMEIEET
MAAE, DIREEEAE. HbEATELSERERAHEALS; (BEEEWaNeE -X—8, WHS0HT)

“B-Pillar accelerometer node” : i B 41N Eit& historynode, %3%i%/5, /74 Ref. Node 1~3 AR INE ETHENE . EE: nE
EitiesF Local IF T/HIS AIMRBETE. EFFRELEEANLRLFERAE (0107) | NBEMEFTHXYZARSENLRLEERE 3 £
$§%ﬁ§*§ﬁ§?)¥ﬁfg%gﬁéﬂ§ﬂ 15°) |, WilocalXYZ AEE#HE: +XiEMER (NIN2EX) | +YHEEMTEEAEMEIE (N3 EX, NI-N3
RER—ILGE n& TEF= = =

=0x

e T

TR BEAEELT FhERALERLTRERER

F—H. FLIEE X ERfER, BEInE R EEX

INTOPT

Uasvs ;I?f: LS-DYNA Environment Dutrcebeeemhend o0 e ) (100 ] © 0: Global intg 6
atascs etwesn head €50 40 omgemagem  fma | o .
v
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C-NCAP 2024 Far Side VTC HF ##z JSON X%

5. Head Excursion B ¥ 074 Bslidel1~12# TS, =
“Cut Section Thickness (mm)” :BiiEHEEEE, #H800mm k4, WRAEFHERSY
EEARBRE, WTEEAT MREENTENERA, BERSFIATEE SpartiyEsy,
T U EMAMENE AR EE, than3000, REETE T77Blank PartshhitiEs & a7 fpart, 228
BRI THEM,

+ “Blank Parts” : REIFRREMNTNL part, FAWRERTERALESR. kN b —EFw
“Countermeasure” : EERMEZFESE, #F yes (REMIBHITE),
“Distance between Head CoG to Red Line(mm)” : L&l SR|4T @LERIEE, MEEFR,
“Distance between Head CoG to Orange Line(mm)” Sk S E|E B MNEE, mAEFMT,; I

G
to Orange line
Distanee from Hesd Top

Node to Red line

800 mm #{E, 7 Blank Parts 2000 mm BE. HEEEEA
BI7F7HY Parts 1E4 Blank Parts

0asys : isomaenoment

C-NCAP VTC gtEHH Part EX
« Structures fEfiE—LfEEGHEN (BT ETFHETINERERE D)

« ERIFMEAE Part THEHEGT, PFESEH£5I81E: Airbag, Centre Console, Seatbelt, Seat bucket, Seat cushion, Seat side member,
Seat front rear crossmembers, Seat 4-bar linkages (FESE, $iF, o Ea, L8 EHNER, 552, MEF

+ ERERFRFEEE BERSTADRGEEIERT Part{Z 2
- EE5E LRAF Head Excursion, HAEARFERETAHBIRE (HRREREXNBAFBRERH)

=Ox

BB - IO (SENE. B0

==

i EROWRE, BEPTLITAR S, SR, e SR NS

UaSVS 24 Ls-oVA Emvironment : . =
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RIS KR ISON SCit 532 n

© WTRAER, HEN key UM, FhE ANl L ST R —MER (K
« HEAER (G 1-6) FERGEE IDER, BATMTMUEZ—1F 4098 JSON 4
© BO LB — R E R A S 08 JSON R L — R or sk, XEMARERHT HUAZTXAE (W TER)
© BUASFRMITTTEE SR TGRS DB 4 Ri%F JSON x4
 MRFE-EREAETERN JSON U, NEREERFEABSEFLFAT (MTHE)
o FITHE key S0ff, mhBEsih g oot, FHMAEMTESE S ERE 4 B30tk 2 AT USSR E HARR A P #3E JSON S0t

115 AEMIDE_75 e e 50M_Sim_1 ey
el 300 Sim 1.0

{ 50M Sim 1.9

CASE_1 [ ¥1_FS_AEMDB 75 x-ref z-ref SOM Sim 1.pt01
CASE_2
CASE_3
) T1.FS AEMDB 75 xoref z-ref SIM Sim 1105
CASE 4 [ 11_FS_AEMDE_]
7 CASE 5 [ 1,55 gm0 -
CASE6

Workflows £{1F s—— 0 22 CNCAP_FAR _SIDE_VTC WSID v22-devjson

TIPS AEMDB_75 x-ref z-ref_50M _Sim 1.2t

/ 1 CHEAR_ FAR SIDE.NTC WSID 22 devison

/ [ AA_EuraNCAP. 2024 FarSideSled jsonmate
[ binowt0000
Workflows 5§

[ binouid0d3

0asys i isomamiomenr e .

[ binautoo12

C-NCAP 2024 Far Side VTC 823G T/ 1-8 L B EERR

« 73547 CNCAP_2024_Far_Side VTC_Single_Occupant_1-8_CN.ort > &, BE& HEMERSEIEIT
CNCAP_2024 Far Side VTC_Single_Occupant_Individual_Pictures_CN. orttemplate PR Head
Excursion# B, M/EEfT 1-8 IR S I MEMERXHRPERE A REEATERE. Bk, BOBWE
BEANTRMER G EE MR ESEF 3D (—REAER TR T IMNEEEE)

Libeary Templates
Al General ICFD Seismic  Standard

R (ES2RE-WSID)

|
O 224 il -EE.-
= = mEE - =
~ C-NCAP 2024 MEEARIRE . mm. -
[ @58 - WRERETR e e .
[ P58 - STy
G (WSID+ WSID) [~ —
 €-NCAP VTC {EAHESTEI on i
s E r E{. ‘
; I
 Larguage sl
- & = A=
[ s (Chinesey E . -
v Werkflows
[[] Autamotive Assessments C-NCAP 2024 O20 BRI WSID . C-NCAP 2024 Far Side IR . | C-NCAP 2024 Far Side RTRERE
[ simvr selected temglate: C-NCAP 2024 Far Side STRIERE C\CNCAS i i AP_2024 Far_Side_VIC_Single_Occupant Individual_Pictu..
C-NCAP 2024 I Far Side C-NCAP 2024 Far Side Sled T F4) Structure / Head Exeursion & Automotive Assessments BFER,
Add library...
Uasvs % Ls-DvmA Emironment 10
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0 aSVS ;1?!: LS-DYNA Environment

CNCAP 2024 Far Side VTC Single Occupant Individual Pictures n

1. C-NCAP 2024 Far Side VTC Single Occupant Individual Pictures 24} 3 8 SR T SRR EEEN TR, AFE4C-
NCAP 2024 Far Side VTC E ki & L 3 mHEERHEHENT S . B TEMLBREE CSV I MP4 58 .

2. EEARBEAFMS - 9 U2 X Automotive Assessments i S EIEX A, $5312 6 -7 AL R RESHIE.

3. RJF. fEELTRIEE DIPLOT drFahfar it L w8 E / CSV--- -

4, -t PBkIT %, EiE7: REPORTER #iiH iR %.

s | mRmswe
—

B - )} ) N =l
L REPORTER
Uasvs ;:?!: LS-DYNA Environment i } 12
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CNCAP 2024 Far Side VTC Single Occupant Individual Pictures =]

5. 7ED3plotdhif{fiL2p{RFEE(Head Excursion Assessment): Workflow-=>Automotive Assessment
« ZeStructures #0 Structure Assessment Typerri£i¥Head Excursion> f§ 5 &5Run

* BUSRISHELE A2 ERFLBEEERER, SdiYes #17RTE.

- RENCSVERMA TEMN T, SR EMLITREX Y.
= mefrg.

o o E=
B Al p—
N— -0
oY —
A B c D

1s DX Node 32198 DY Node 32198 DZ Node 32198
2 [CHANNELS ~ HEAD EXCURSION X HEAD EXCURSIONLY HEAD EXCURSION.Z
3 [TIME mm mm mm
4| ] -141€-11 250E-12 -7.08E-17
5 000999999 -0.306640625 0429504395 0033935547
6 | 0019993973 -3849121094 5662902832 0129852295
7 | 002999997 -11 69555684 1727886963 0258422852
8 | 0039999958 -2690429688 3814611816 0630523682
9 | 0049999949 -4799536133 63.84069824 1228179932

0 = 01| e icacenacss  lmssuas oot

Si% i * T =
asvs SR SRR SR E R L RS 12| 0079998916 -148 5532227 220894104 -5.155822754 L

CNCAP 2024 Far Side VTC Single Occupant Individual Pictures

6. 7EREPORTERA {# FHC-NCAP 2024 Far Side VTC Single Occupant Individual Pictures tool:
« ZREPORTER Libraryd, i£3%C-NCAP 2024 Far Side & T ;7 [F ¥ El &4k, of |)i&id & F*Automotive - C-NCAP
VTC R AEIR SRR R 2L ARR.

[ Select keyword file X

Select the LS-DYMA keyword file of the job you wish to post-process.

/-

M Results and output directories >

By default,
file, i ather fles t i
“CNCAP_2024 Far_Side VTC_Single_Occupant_Individual_Pictures EN".

Broceed with thess defaults (¥eu)? Or configure directories in PRIMER (Ho).

b

Frreporterdt, SESMATE—SKAERFIAN ZIME R R
B IR R — AR B SR A A1

FEER, shEaXfr, MLSHRHZE CsVXfHiaants
FESLSERNXMEE P,

Uasvs ;:?1: LS-DYNA Environment

14
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CNCAP 2024 Far Side VTC Single Occupant Individual Pictures
7. {£F Batch Mode #it&iz17 C-NCAP 2024 Far Side VTC Single Occupant Individual Pictures :

A1) $7FShell, EHReporter~AfyBatch %4, yTHA TE@EIR;
2 $Z M Input List™ 2" Input Directory”™, =R EaHmHE MO HEERRE, SFERHENE F—RNXHE.
@ #HeraE Read' 25, e RTEFM4E THrEER X4 FEREITA.
4) #frTemplaterh£#FCNCAP_2024_Far_Side_VTC_Single_Occupant_Individual_Pictures_CN.ort, 5 dApply.
(5 #Output Formatsr 4) 3% 5 4 th B S8 . C) ()
® #Run Optionsh BN S #aME, METREEMSE Lﬁ“”““ﬂ*"”““%::w —
Eai#fr. BOHSR. @
7) &3 Run REPORTER' JT#44 fiiR <. o e i = B v
e B -
P o EESSE=E = =
0aSYS 5 isomi ot = : :
Prepare - Analyse - Visualise - Process - Report ﬁ:: - &
LS-DYNA Z T @ :xﬁnm
= Flun PRASER, DIPLOT and THIS n baich
Sp o = s REPORTER i bch 8 o)
Oosys L L5 DYNA Emironment = Astomsscaty ext REPORTER upes comgiesen
Uasvs Wisomaemiomere | e \[) H—m ] 7 7:
C-NCAP 2024 Far Side VTC #FA TR 1-8 LRIREHIR

o FTAEIRE. T/HIS FE NS EREERE D
© BENER key X, ER—MREXMRS, FEE binout HHERTREUGEME, IR Workflows £iE

= Workflows =4 4 Automotive Assessments B 2 #iE JSON SCFEEZE 4 1% C-NCAP 2024 Far Side Sled &=
REEE—RE S, Eﬁ?"iﬁi#q——AJSON S%E %ﬁﬂleﬂ 1-6 R EARERY) |, NUeTLE JSON E}%FF

fL—fxirkd. (Bl fEs)
o EOMA—ERETRIEER 8 MEXTEEMEMRGERIRE. BAASER, MEREBERENG
A AN e b o S DR a0 s g
_ e LR R A -
e - 2 SEFEIEA key ST
- ) -
v
= / =
- . -
il Z =
| | 4 ]
il = =
= ’/ =
lim%ﬁiﬁi‘ﬁ;ﬁd{#&ﬂﬂﬂﬁi s rithak
m;&:_%xﬁif i ﬁfESave.lét&*%ﬂEI LURTT EAERSR
BIMREE—Mist3c, BUERLZIT E A Load.Ist”
EBEEE . #iEthS7E Output Directory B
—4* Model.lst F{EHEEEIEEDHTERNE
Uasvs % Ls-DNA Emironment 16
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C-NCAP 2024 Far Side VTC 823k &E T/ 1-8 L Rk EE Mk

« T R1~69 = —Automotive Assessment json 31, FEth o Gjson R EE| T R1~609E 5 —RAIXHHE
B XHEREERER A AEEER, Bl AR —json3 k., B, WHFIRT~8, tholijson {4z TR7~8
R, mTEEM R, MRFAFjson X HRIERERITEN, BASRNRENTEEF.

c IR, RESSERTASHFEEson XXM Y TDAAR—ER/ER (B, TR1-6aEE M4k AH LR F

TSRS —jsonTRER LRT-8/93C 1)

"1 WC1_32_POLE_75 WS50_DESIGNED
"7 WC2_32_POLE_75 WS50_HIGHEST
WC3_32_POLE_90 WS50_DESIGNED
“7 WC4_32_POLE_90_WS50_HIGHEST
"% WC5_60_POLE_60 WS50_DESIGNED
" WC1-6 " WCE_60_POLE_60_WS50_HIGHEST
AAW_CNCAP_2024(WSID)_FarSideSledjson

_ WC7-8
\ " WC7_75_POLE 75 SID2S_DESIGNED
"7 WCB_75_POLE 75 _SID2S_HIGHEST

AAW_CNCAP_2024(SID25)_FarSideSled json

UaSVS 748 L5-DYNA Environment

C-NCAP 2024 Far Side VTC 823G T/ 1-8 L B EERR

« ZEFFE{TCNCAP_2024 Far_Side_VTC_Single_Occupant_1-8_CN.ort templateidi2d, £i8/~Head
ExcursionE R 3E R M TEFFA{NEcase2mH 2 THNMER, HWHEEHEMNER SN
CNCAP_2024_Far_Side_VTC_Single_Occupant_Individual_Pictures_CN.ort., 44N E R 4 E & MEEI

HE (HEFXMED) 5 BERSEGHRERpagel0Oh LA MEERSU DA I HE R R,

TR 1/2/3/4/5/6 MEBEHTWEL

mra mers e
=
£y
‘ i:
|7

0asys :* isonmaeniomen
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C-NCAP 2024 Far Side VTC 823k &E T/ 1-8 L Rk EE Mk "B

« FIFERE, T/HIS B Em#HEaLEFEE O
s FEAER key X, ER—MERIXMEESD, FES binout HIE A TIEERMEE, MR Workflows #3E

« Workflows /=4 #5 Automotive Assessments fj 2 {38 JSON B EE454% C-NCAP 2024 Far Side Sled =X
SR, HREER—MERXGEP, EFSMERHLZ > JSON 4 (a0 TR 1-6 f9FrFER) | MFTI
8 JSON i E— 3 frrh, (BEXIFLBA4RES)

c ELBA-MERETRIMEAR, ORIAEEFELIMEL, iicase2, EEFOutput Directoryz 7, Sim

“Run”

= REPORTER luliple Model nputs =X
R Load Ist . Save ist .
it ecory: |
| Case | Label [Fiepath (key, 'k etc) S
ase 1

#1

a2 “Esss? [CAP-2024-1u_ModelsWC1-6MIC2_32_POLE_75_WSS0_HIGHESTI11_FS_AEMDB_T5_x-ref_z.rel_S0M_Sim_1.key | (i [ - v

23 [cases = | =1

#4 | Cosesd =/ |&

#5 [ cases | = &

#6 [ caset | &= =

#7 [Case7 | = |=

28 [Cases | = &
Uasvs ;:?'.: LS-DYNA Environment 19

C-NCAP 2024 Far Side VTC 823G T/ 1-8 L B EERR "B

s BUSRE, REOTHR, TRl-6MiRfHEHN R« Brcase2fi&ER, TRT~8HR{AE N< B ~"Missing
Data”, AMEEFERN. EBHEMRIMGBERD, RErcase2HER,

C-NCAP 2024 1 Far Side deiimitiEsts
RaTyEss)

A
= m_% " . = Xg
UaSVS 5 Ls-ovA Emironment -
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C-NCAP 2024 Far Side VTC

020 VTC k&R - siE&EEE 2
(C-NCAP VTC +EiR st )

I RERNE

OaSVS ® LS-DYNA Environment

C-NCAP 2024 Far Side VTC 020 FF#E JSON X4

1. =f7IR4ERI, 7 PRIMER 72 % workflows F F#3E JSON 314
2. FTF VTC Vidoes, 4% C-NCAP 020, HESFEMEE:
+ Head Node: ZI# R A SLEBF5 62,
« Far Side Head Part, Near Side Head Part: 2REFRIT ISR A L EBpartFoiLis B A SLEfpart;
« Fixed Reference Node: it ZsiE#m it P EELH S,
« Partsto Blank: it EERRENpart, —#AEBRAF A Ypart;
« Minimum Head Distance Limit: #|#rHead Parts 25 H & K s 1S/ \ESRE;
+ Property Files Directory: & %t Fr B A9 f SCHH R E .

- C-NCAP 020 =Ox

2 Protocol C-NCAP 020 v |

Unit System U2 (mm, t, s} v

*DATABASE_BINARY_D3PLOT DT

Head Node floes ]
S —
MearSideHead Part (32000007 ]
Minimum Head Distance Limt (mm) |20

Fixed Reference Node Select .

Parts to Blank 77,840178,840191,840193,840199 &
Froperty Fies Director =
?

oasvs % Ls-DvmA Emironment

22
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C-NCAP 2024 Far Side VTC 020 #&&

L Efrkd, EEREMEMER, FoEYes WEEMMNER XHREZERIAXMHET,

2. MREZWH AT/ son ., NBNEREEMIRE

3. WRjsonXHEL, SHFELHNEIE WEiRnitat primer workflow M EENFIBHES.
4. FENFEBEEZRE, RiFElsonXXf+, reportert Bzt iT/R%km it .

[ Select keyword fie X i e = Error =0l
Select the L the Fix node is not valid. Please select a valid node.
Q)=

HitEEEFar sidets £ - S ~ox
@ Protocol CNCAP 020
Reporter o] UHEIEBIFNIAMSZ], | sesieen wimis
Far side Head part #1Near side "‘:’::fj"““”sm or [ooot | RS
N Hes I
= Head Part Z [BIEE B &/ NS, | roceemenaran
YO ERRTRARE s o]
& ﬁ Minimum Head Distance Limit (om) [ DRI
° Fixed Reference Node [[NNNNMI  Seiect .

Parts to Blank ?7‘84M 78,840191,840133,840199 &
Pery s =
?

EnhAEREE

UaSVS 24 Ls-ovNA Environment §

C-NCAP 2024 Far Side VTC 020 #£D3PLOTH{#F ‘ }
L T REEE SR XM, F12807 PRIMER 2 X workflows i A ### JSON X+
2. 4T7F VTCVidoes, siii“Calculate Views” o] B4 BLIEH A AL A A9PLE S

3. mifi'view Front” g 'view Top” kA EA SN ARERE, MRARE, TNHBAAERE
“Update & Save Front view and Cut section”/*Only Update & save top view property” I EH A .

4. MAEEFZE. SdExport pictures” JhiEiEm i B A My hk, STAMNHITREME R #E.

@ -
DM M S v  Damas Open Umsy Actomaicaty | |
= I = Sl e — &
Pl [ .
Pt —— i =g i, .
::: S ﬁ i = =
i T EETT
e i FR— R Calculate Views (create property files)
=
- ﬂ Step 2: View, Verify and update the views (Hover for heip)
e
Data PartTree  lJavaScript  Layout v View Front  Update & Save front view and Cut section
T mmona

- ViewTop | [Only updale % save iop view properly

Step 3: Export the Picture

UaSVS 42 Ls-oA Emironment )
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C-NCAP VTC Quality Criteria
020(dual occupant) - EAGRENE

0 asys S22 Ls-oviA Environment 25

C-NCAP VTC Quality Criteria 020(dual occupant) n

1. The C-NCAP VTC Quality Criteria workflow 020(dual occupant) tool is part of the virtual
testing protocol and allows you to perform the quality checks.

2. feprimerd, FTFWorkflow = C-NCAP VTC Quality Criteria, %3 020 (dual occupant), &S
FrBmEE:
« Model Unit System: &5 8 v &1 ;
» Display Time Unit. Display Energy Unit: 7 53 SRR L ACA9RY [B) . REE BV,
« Driver Dummy Parts: s 455! h B0 MI{ER A ;

- C-NCAP VTC Quality Criteria BEB—-Ox%
* Driver H-pt History Node: it BZ W I A H9HS; Load Case 020 (dual occupant) v
= Passenger Dummy Parts: & #4584 i 5E G MR A ; Hodel Unt System Uz (mm, 1. 5) v
= Passenger H-pt History Node: i£ %3k m {ER A fIH=; Display Time Uni Seconds [s] hi
Display Energy Unit Milijoules [mJ] v
Orver e s
Driver H-pt History Node
S——
Passenger H-pt History Node

oasvs ;:?!: LS-DYNA Environment 26

3371468 LAST UPDATED 15 DECEMBER 2025



C-NCAP VTC Quality Criteria O20(dual occupant)

3. feprimerdig B R7Zjson3 4 E, FTHTHISHAWorkflow—> C-NCAP VTC Quality Criteria

4. mFRjsonFIEXMF2BEH, BE=Bm#HTRURENE, BTAYE, THISREMTHRT.

UaSVS 24 Ls-ovNA Environment i
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C-NCAP VTC Quality Criteria O20(dual occupant)

5. 7EREPORTER{E B C-NCAP VTC Quality Criteria workflow 020(dual occupant) tool:

« Within the Automotive tab in REPORTER, select the C-NCAP VTC Quality Criteria 020(Dual Occupant). It can
be found by filtering for ‘VTC Quality Criteria’ .

M Select keyword file X

Select the LS-DYNA keyword file of the job you wish to post-process.

rd o

[ Results and output directaries. %

By default, REPORTER will
fie, and wikte images and other fils to a subdirectory named
*CNCAP_VTC_Qualty_Critera Dual Occupant_EN"

= P s . Proceed with these defaults {Ws)7 Or configure directories in PRIMER (Ho).

— [T

|

C-NCAP VTC Quality Criteria (Occupant to Occupant)

Summary

Passenger Dumiry
Full Setup

- 9

oasvs :‘::. LS-DYNA Environment H-Point Node of Driver  Z Displacement (mm) in the first 5 ms of the ation

H-Polnt Node of Passenger 2 Displacement (mm) in the fist § m of the simulatian

28

C-NCAP 2024 Far Side VTC

020 REER
(C-NCAP VTC 4Rt 54530 )

CNCAP_2024_Far_Side VTC_020_LHS_POLE_ES2RE_Passenger_ Cl.ort
CNCAP_2024_Far_Side VTC_020_LHS_ POLE_WSID_Passenger CM.ort
CNCAP_2024 Far_Side VTC 020 RHS_POLE ES2RE_Driver CNjort
CNCAP_2024 Far_Side VTIC 020 RHS POLE _WSID_Driver CN.ort

-DYNA Environment
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C-NCAP 2024 Far Side VTC 020 k& ==

1. C-NCAP 2024 Far Side VTC 020 & & MHREENR, A BIR R TR, ERmAZUERER A
CNCAP_2024_Far_Side_VTC_020_LHS_POLE_ES2RE_Passenger_CN.ort f
CNCAP_2024_Far_Side_VTC_020_LHS_POLE_WSID_Passenger_CN.ort, -4 M+ 51 4
CNCAP_2024_Far_Side_VTC_020_RHS_POLE_ES2RE_Driver_CN.ort#n
CNCAP_2024_Far_Side_VTC_020_RHS_POLE_WSID_Driver_CN.ort

2 _IL,H“REPORTER Libraryr gAutomotive - C-NCAP VTC #rE 4R+ B _F ik ru- 4885 .

Library T

.ulr.mr.i IFD  Seismic  Standard

[ee—
" Sl e s - 1T
4
=B mmm A
T -

 CNCAP 2024 MRS S —
O ®sm-ex2EsTs
[ mam - mewans
~ CNCAP VTC ot il
202
] %5 (Chinese)
~ Workflows
L] Automotive Assessments
O simv Selected template: C-NCAP 2024 020 TS ESZRE B C\CNCAS wtomot NCAP_2024_Far_Side VTC_O20_LHS_POLE ESZRE Pass..

C-NCAP 2024 1 Far Side F3EF 020 RETRHSR TR (00 (£S2RE B58) ) na % (1) TRSEBEE, (2) FASTREN S0 TS (SNAFIRAR , KR (1) SESSNE
PRIMER Workflows M52 VTC Quality Criteria SRR 020 (Dual Occupant) BFEGE; (2) BESHNANT. EAMEE PUMER 2=
SOMME MBS Mt MG, CI, Conti Cov, e MR B T/1S S St SRt S seings 4.

Uasvs 2 Ls-DvhA Emironment 30
C-NCAP 2024 Far Side VTC 020 (LHS POLE) k& -
Far side S R{RIPHR—ENHERIRE

(%=, WSID + ES2RE]

RN AR
wasm oo

o o
e

i RS

Uasvs % Ls-DvmA Emironment 31
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C-NCAP 2024 Far Side VTC 020 (LHS POLE) #&&

1. C-NCAP 2024 Far Side VTC 020 A5k SRS M5

D BRREBHME
2 ghikisoftr (SIMVT)
2. XFIRAREBRENRE, JUSEF—F
3. XFisodhzEafAr,

W,

2= H PRIMER - WORKFLOW-> Automotive Assessment #1752, EEEFEBNT:

1) ¥TFF Automotive Assessments, Crash Tests3£#Z Side Pole; Regulationhi&#% CNCAP; Version®1£3%2024 (WSID + WSID) =

2024(WSID + ES-2re), BUATEMIERIGE

Virtual Testing
Any

Uasvs +% LS-DYNA Environment

ZRAZWSIDIEES-2re; |3 &Model UnitsrhifEimRI By .

= o 2 =0Ox
Occupants Structures
Side Pole ® o 7=, Fipoccupants | 1o structures defined for this protocol
ciae O r0 A
Version % A
M> W 4 ES-Zre-50M
2024 (WSID+ES-2re)
Delete
U2 (mm, t, 8]
i } nmmqured nmmqurcd
|
not required

<empty>

32

C-NCAP 2024 Far Side VTC 020 (LHS POLE) #&

CEEBAGHES
MEEAENS S, WREES oA,

FEWSIDRA

Occupant Name DYNAmare-PDB WSID S0M 9.0 LHS ribs v
Postion [ Driver v]
Offset for Ds ] cetottset iomincde ranstom
Entey Reference Option Use D numbs Use Database History Tties First

- HTTEWSIDEAFEES BTRICBMEENT R, HTEERA, NREWSIDEA,
PSR SCRB IR B AT LA AR M S

FE LIS EfAEEETA

Occupant Mame - POB WS 50 4.0 RHS ribs

Front passenger

Offset tor 03 Get affset from incude transform

Entity Refersace Option

Head: Global Coordinates (XY Z) node 10123 >

0asys :* isonmaeniomen

341 /468

) q
EETE =R R EES-2refi A
OvHAnore ES-2re SOM 6.0 v
Posiion Front passenger v|
. oews ]
Oftset for Ds o Get offsat from inciude iransform
Entey Reference Dption ~ otfaet Use Datsbase History Thies First
Ti2: Acceleration (XY,2) node [53'11?9917’J 33
1. Acosestn 05Y.2) oo [s0r00m B
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C-NCAP 2024 Far Side VTC 020 (LHS POLE) #&&

4. EFEATHISHAMTE, SELMALRBELE HEBESR. X EAFOALIR, FBOT:

A B T/HIS {THE £ & X 37 Automotive Assessments i AEURIERISE R SREFTF Workflows => SimvT

@ mif Import ISO-MME/CSV i ASLBE0iR . inRBB B2, oJlUZENew Name—3I#iTiE2, MREYViAEHMFEEXN, WY Scale
—HEmA. BTEMTE B—MAEE
e HiES - Save e 2RTFAconfig csviLiE, fEZcesVIFF, TIRIEFE FRhEEEFAITER, ol IFEE =53] Scale
(Yihissh) B, BRmEEERE
@ EEF|gfEh, Baid Load FAIXA config csv
® &R REPORTER ik A SR

O

#DRIVE_SIDE LHD

e #PROTOCOL CNCAP Side Pole 2024 (WSID+WSID)

#UNITS

TIME s

ACCELERATION m/(s+s)

#CHANNEL DATA

Channel New Name Y Scale  JUnit Type
13HEADOCOOWSACX0 <optional> f IACCELERATION
13HEADOCQOWSACYO <optional> -1JACCELERATION
13HEADOCOOWSACZO0 <optional> 1JACCELERATION
13THSPO400WSACX0 <optional> 1]ACCELERATION
13THSPO400WSACYD <optional> 1JACCELERATION
13THSPO400WSACZO <optional> 1JACCELERATION
11HEADOOOOWSACX0 <optional> 1JACCELERATION
11HEADOCOOWSACYD <optional> 1]ACCELERATION
11HEADOOQOWSACZO0 <optional> 1JACCELERATION 34

C-NCAP 2024 Far Side VTC 020 (LHS POLE) #&
4. BT configesv, SImVT settings X T AR 2 R RBHBHNERS [ BB

1. S correlate
2. 7£ Operations 2453 Y 2S5
3. /5, Export TiihiE Save SImVT settings, SJ7E 1/E4Y T/HIS 5 REPORTER fh A

- ST s ®Dx
[ coouimen B reeeian ]
T — s o
o e o
S s
e e
= i
=

TO —@EE g Owly Ao mees (o] (4] iz

T THSPARWSAED | Gt

HE e A ™

35

E
AEEEEAE
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C-NCAP 2024 Far Side VTC 020 (LHS POLE) #&& F
5. ERBERERENFRjSoNHFSIMVTIT R EEFRE, BUFEERKRS. ikt
“CNCAP_2024_Far_Side_VTC_020_LHS_POLE_ES2RE_Passenger_CN.ort" 4.
1) B%{REPORTER LIBRARYHLF| %R, WHiEiT.
e am
+ € NCAD 2024 WEIEHIE =
[0 #53 - #REBETR
O msm - =meeens R—
 C-NCAB VTC EAHIRANE Ry rc—
o Ry (e
[ ez (Chiness) [ 1 ¥ ] =5 =S _2RE
S cvene 3 —
0 sowr = WS AN % 3z NCAP_2024_Far_Side_VTC_020_LHS...
C-NCAP 2024 I Far Side 5T 020 MSGISreatiles (EMEE (WSID %) ) BB, 68 (1) (2)
mﬁm&%Fn. e HR AT, N Conng o, S TS S ST SRR
- | st setings 3,
Add library...
Uasvs +% LS-DYNA Environment 36

C-NCAP 2024 Far Side VTC 020 (LHS POLE) #&

5. ERAFERSRERNjsonFSIMVTIERISUH &R

. BN FHR A RR S, thskBL

“CNCAP_2024_Far_Side_VTC_020_LHS_POLE_ES2RE_Passenger_CN.ort" .

2 HEOEFESIMVT settings file i (ATHISHEFHHTFERY) | = FULEFEEERRBEIEH(SIMVT settings file FEG 2 RBEIERF L), WRTFRE
TRGEE N0, »EE BT R I R B 3k, BT B E A RS
@ ﬁuiiﬁﬁSimWSeﬁingsﬁles‘cﬁ THEERERR RS Ne', Z FHIULIERE (S config csviif, BXMETHISE R Falid), iR, 29
WSS RN,
@ MEEDEEMERSONEER, HTFEETHOEIE, N=iriE s primer workflow I EENIEMEE.
5 EEANFEMEEZE BEFNjson3E, reporterd A EHHTIE A M.
® SRS ng TERE.
= | I Results and cutput directanes e
ke &l m St Emons e X By default, REPORTER will search for results in the same directary a3 the keyword
) o s i e o i e e s B e, iy
B sect SimVT sctiings e d O EREAG P 75 Wl SR WADR PRSOEASOAIE L40 o
Do ou et ST st | el e N
| o | - preremere
I P pr—— e e e
et e e e et v
m*;:mmmmmmmmm A - N
Would you like to selesct a different test file?
[ Setect SimVT settings file o * _— B | = | =]
Do you want to select a SimWT settings file? [ Select test file X =E
| [EIII ‘ Select the test file (150-MME or C5V).
Uasvs % Ls-DvNA Environment oy 37
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C-NCAP 2024 Far Side VTC 020 (RHS POLE) &

AMEERER S LIRS HMtEFar sidelt®
T i
P
1 2 3
fe Rl ol R

N

R ETH

UaSVS 24 Ls-ovNA Environment )

C-NCAP 2024 Far Side VTC 020 (RHS POLE) k& n

1. C-NCAP 2024 Far Side VTC 020 A RHRE S8 B & = 8845
T WMEARBEE
@ RR|IDEFE
3 HERHEEHE
2. XTURAREHENRE, TUSE E—FHMRH,
3. WFHmGEER. FE4APRIMER > WORKFLOW-> Automotive Assessment i {5i8 8, HEMGKSBNT:

1) ¥TF Automotive Assessments, Crash Test#13£4Z Far Side Pole; Regulation3%£#% CNCAP; Version3%£3%£2024 (WSID + WSID) =
2024(ES-2re + WSID), BURTHAIERIG EEE A EWSIDEES2re; K& Model Unitsfit RIS .

E=0x

16 Qlsearcwy |

Virtual Testing

Any not reguired

<empty>

UaSVS 24 Ls-oVA Emvironment )
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C-NCAP 2024 Far Side VTC 020 (RHS POLE) k&

CEERAGHES. HTIEWSIDRAREREFTRICLHMNEEN T LES, ATRIBHRTANEE. MatEESRMEEBEtiEn
22, BTERIUEHERE. EANMEENES. BTERIEANGER.
FEWSIDFEA
Occupant F—0Ox

I

Occupant Fiters

Occupant Name DYNAmore-POB WSID 50M 9.0 LHS ribs. v

Position Driver v

Offset for Ds
Entey Reference Option

4
a

ABDOMEN

hic L
e e ) o [0 M pgamian b Rgr01: Dispiscoment 20 RTRACE) T
Abdomingl R Right 2: Displcement (20 RTRACC) sprgte
gz B ook 14, Dhevincomert B0 FoARACC) Lo b Abdominal Rib Right 01: Rotation (20 R-TRACC) spring rot
il Rh Hght T2 Deplecement 22 FETRACC) C ok Abdominal Rib Right 02: Rotation (20 IR-TRACC) spring rot
Trorex ki gt 03 Dispscement (20 RTRACC) sormgir
PELVIS
Therax R Right 01: Rotation (20 RTRACC) spring rot .
: rvesp— ==
Therax Rb Right 02 Rotation (20 RTRACC) spring rot
Thorax Rib Right 03: Rotation (20 R-TRACC) spring rot
Thoracic Spine 04: Acceleraton, Velocy (XY Z) node

UaSVS 24 Ls-ovNA Environment .

C-NCAP 2024 Far Side VTC 020 (RHS POLE) k&

QESBAGHES. ¥ TIEWSIDBEAREESHTRECHMBEENTAES, ATIRIMEHTI2ZINEE. WiRESE RIS EL
HER. RTRIESESRE. EHSEMESNER. ATREEEINESR.

FEES-2refR A

CHEST

Rbi) Le# Uper Dapicenert (V) —
Rib(s) Left Middle: Displacement (v) spring tr 193010501 >
Rb()Let Lower Daplcerent (V) sornge

Occupant Name | DYNAmore ES-2re 50M 6.0 v Abdomen Lef Front: Force () beombasic [pimo  »|
Eosiiay Ll Abdomen Left Middle: Force (¥) beam basic
“ Aot Lo e Pascs o1 e
ot 05 b ] casm e tom
Entity Reference Option Use D numbers + offset Use Database History Tities First Publc: Foree (¥) beam basic

-

Head: Acceleration (X} node 93010018 > T12: Acceleration (X,Y.Z) node 93010001 >
Head: Acceleration (1) node 193010019 -
Head: Acceleration (Z) node 93010019 >

UaSVS 24 Ls-oVA Emvironment i
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C-NCAP 2024 Far Side VTC 020 (RHS POLE) k&

4.  #%PRIMER Workflowrh & X &8 sh @ & B FrF fjson3c 4. T VTC Vidoes, protocoldrigiz C-NCAP 020, HEMFEH
* Head Node: IR MR A LI T =
= FarSide Head Part. Near Side Head Part: © 53 Z5zim{E A LR partiliE i BA Lk part;
« Fixed Reference Node: itz EH R EEM S,
* Parts to Blank: 2 FEREpart, —ARAGTRpart;
= Minimum Head Distance Limit: #|#tHead Parts2 55 R v S/ NEERIE;
= Property Files Directory: B /&t PR Al A (R E.
- Wt m=Ox = CHCA D0 ~Ox
IPmtDmI C-NCAP 020 v |
Unit System U2 (mm, t, ) v
“DATABASE_BINARY_D3PLOT DT
fooee ]
ForswetessPart 7 »]
Near Side Head Part
Minimum Head Distance Limit (mm)
Fixed Reference Node Select...
Parts to Dlanik Z7 40173 340131 840153,340139 ]
Property Fies Director [IGER_00S\CNCAP_020_VTC) Gl
Save To File 7 Save To Mode!
Uasvs ;:?:: LS-DYNA Environment 42

C-NCAP 2024 Far Side VTC 020 (

5.

* {£FD3PLOTHIHREGEILER 1.

section” / “Only Update & save top view property” |UEHiME.
WHIAEGFZ G, s~ Export pictures” JHEFEHIE R K,
B, IFED3PLOTHIFEFEMHMEXHE, EFEL.

RHS POLE) &

7ZPRIMER Workflowd: 2 X R s @ & E T E fyjsons 5. TIMEDIPLOTHEFMAREERAZEHAEREE

$TFF Workflow = VTC Vidoes, &#-Calculate Views” o] 504k 5 IF 31 2 R0 /B O30 E 30145,
srview Front” =i'view Top” E#ELSMHMNARESE, MEFESE, JIBENAG S Update & Save Front view and Cut

TEMETEAERTHUERERNEAZE5E, NRFREZR

e #=Dx -
— C-NCAP 020
Page: (M4 |1 ¥ W Tune " Memory ®— Open sy sasescary || 9 Dx
L answs o 2
] U ) —— — - Step 1: Calculate the views
(=58 Toots | § ks ¥ (HRerORTER [ PRIMER s 5
g o Front ] Ton ]
Afached” Juciom A I | oo w]
G Py e Calculate Views (create property files)
Bookmarks 3 —— F
;yv_:m' ﬂ Step 2: View, Verify and update the views (Hover for help)
Data PartTree  JavaScript  Layout s View Front  Update & Save front view and Cut section
— A
View Top Only update & save top view property

0asys :* isonmaeniomen

346/ 468

Step 3 Export the Picture
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C-NCAP 2024 Far Side VTC 020 (RHS POLE) k&

6. EHAREHE. RAVGIFENEN)BHEMFNjsonCHPERTE, MUFEERRSE. thill
“CNCAP_2024_Far_Side_VTC_020_RHS_POLE_WSID_Driver_CN.ort" %
1) B%{REPORTER LIBRARY L F| %R, WHiE{T.
SR o i 5
ISR (ES2ZRE+WSID)
D= s B mmn B i | EiSe
— = e - = e EEE 1T | I 3
T ELE. mmm EEE -
C€-NCAP 2024 C-NCAP 2024 020 ERVESRF WSID .. C-NCAP 2024 020 ZNEERY ES2RE ...
i T = =~
'F.l CNCAP 2024 I Far Side EEINUHE [ \ [’l
- O - = ) .
L | R
[ %32 (Chinese) - x )
- Workfiows
[ Automotive Assessments C-NCAP 2024 020 ZWitsE WSiD .. | C-NCAP 2024 Far Side SRS . C-NCAP 2024 Far Side S TRIEWE
D SimVT Selected template: C-NCAP 2024 WSID £ C\CNC NCAP_2024 § Fi(ﬁdeVlC 020 _RHS_POLE \ WS\DDrht
cncanmam:rsmm*?owﬂmm (MR (WSIDES) ) 25, 05 ( 0E9R, SR LiREay
(3] g PH\MEHWMUWS*@(WCQMM&M gﬁ‘ﬂmtﬂtnlﬂtmpa ) BPEE; (2) m“'&PRIMERW::rHlm*@ZVI’C
v’-deoq 85 C-NCAP 020 #5EFSE, H&BSFLD Do) EE EL C-NCAR 2024 Far Side
- |BRER,

Add library... K v
Uasvs 2 Ls-DvhA Emironment 44
C-NCAP 2024 Far Side VTC 020 (RHS POLE) #&R& -

ar siae =

6. ERARSHE. RAMGPENENHEHERFHjsonHPEETE, MTFEERRS. il
“CNCAP_2024_Far_Side_VTC_020_RHS_POLE_WSID_Driver_CN.ort" 4 i
2 BEREERERFRERL ISR, BYAERRE.

@ inRjsonxFEE, HFETHEIEG T EMT)
@

. M£iRnst 3 E primer workflow LB BN REIES.
AENFEMERZE, REFZljson3cf, reporterd |} BahftfT/EEEmMEL .

- | sousmmnes
[ PS— x — - - -‘
B seiect keymord i x| By detault, REPORTER wil ! keyword N | p——— S e—
file, and write images and other fles to.@ subdirectory named EE 1
Select the LS-DYNA keyward file of the job you with to past-pracess. “CNCAP 2024 Far_Side VTC 020_RHS POLE WSID, Driver CN" A e I
it these defaults (¥es)? in PRIMER (No). r— 4 | | I
G =yl N (R : |
-
==
= REPORTER User Data Requred =0] |=— Error =
@ ‘Same of the user inputs required for CHCAP Far Side Pule 2024 nvai )
Missing Gccupant: Driver Fix node is not valid. Please select a valid node.
Woukt you B o Crestefedi user dals? =
)
ves o —

Uasvs % Ls-DvmA Emironment
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w ERECEREE
U ) SHE D3P THIS REPORTER
Oasys
LS-DYNA Environment D3PLOT REPORT
VIEWER VIEWER

https://www.oasys-software.com/dyna/

ﬁ uin nin
o B & Liibi
BRI AL IR MiEQRS BiliBili EA S
+86(21) 3118 8875 China.support@arup.com Oasys Y 7] BYE
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4.9.8.3. C-NCAP Far Side Protocol 2024 Working Conditions 1-6 SimVT

C-NCAP Far Side Protocol 2024 Working
Conditions 1-6 SIimVT

This topic focuses on the automation of the correlation fitting index assessment using
REPORTER. You can also use SimVT to perform the correlation interactively.

Introduction

The C-NCAP Virtual Far Side 2024 protocol requires correlation fitting between
simulation and test data to validate the virtual (simulation) models before they can be
used to compute an injury score.

The protocol specifies 8 sled test working conditions (i.e. load cases) which must be
tested virtually (i.e. Ansys LS-DYNA simulations). C-NCAP will randomly pick one of the
working conditions to conduct physical testing and channel data from the selected
physical working condition must be correlated with the corresponding virtual working
condition and the sensor correlation fitting index scores (a.k.a. sensor scores) must
exceed the protocol thresholds in order for the virtual working conditions to be
accepted for virtual testing.

This page describes the C-NCAP Far Side Protocol 2024 Working Conditions 1-6
SimVT REPORTER Template which can be used to check the correlation fitting index for
Working Conditions 1-6 (i.e. sled model with WSID driver). If you want to check the
correlation fitting index for Working Conditions 7 or 8 (i.e. sled model with SIDIIs driver)
then please refer to this page.

The C-NCAP Far Side Protocol 2024 Working Conditions 1-6 SimVT REPORTER
Template can be run interactively or in batch mode to generate the REPORT and the
instructions for running SimVT REPORTER Templates can be found here.

If the template is successfully generated it will show a report summarising the the sensor
scores for all the mandatory and monitored channels (listed in C-NCAP Appendix
H.1.2.1.3 of the protocol) as well as the correlation graphs for each channel so that you
can inspect any channels which perform poorly. Additionally, a SImVT settings file
(REPORTER _settings.simvt) is created which can be loaded in to the SimVT workflow tool to
interrogate the results interactively.

Before using the REPORTER template with Ansys LS-DYNA data you should have defined
the occupant and structures user data required for your model in PRIMER (see
Automotive Assessments PRIMER for details).

Report Pages
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Page 1 contains a summary of the results for all the assessed and monitored channels.
It shows the PASS/FAIL status of the correlation fitting index. The protocol does not
require that the "Head acceleration" and "Chest T4 Acceleration" sensor scores exceeds
the threshold of 0.7 individually so they are considered as not mandatory. However,
there is a requirement that the average sensor score for "Head acceleration”, "Head
Offset" and "Chest T4 Acceleration" sensors must exceed 0.7. As such although

the "Head acceleration" and "Chest T4 Acceleration" sensors fail to meet the threshold,
the overall result is still a pass as only mandatory scores affect the PASS/FAIL status.

C-NCAP Far Side Protocol 2024 Working Conditions 1-6 SimVT

Results Summary

Head acceleration 11HEADOOOOWSAC D [110/672 0111 064 0333 0.682 0556
Head Offset (derived from angular velocities and acceleratior 11HEADOOEXWSDS_D - - N o Il o 075 Yes
- - [ Yes

[
0.5 Yes

Chest T4 Acceleration 11THSPO400WSAC_D 0.633 0.2 0.687 0437 0.629 0.363 0.655 0.7 No

Score Mandatory in
Threshold monitoring phase
07 No

Score
0.667

Neck Axial 11NECKLOOOWSFOZD

Neck Flexion 11neckLooowswoxo - [NDEESINN 1

Head acceleration 0.667
Head Offset (derived from angular velocities and acceleratior 0.792 0.7 Yes
Chest T4 Acceleration 0.655

Correlation Fitting Index

Sim
ur Test

path/to/simulation/data/binout0000
path/to/test/dataiso.mme

Page 2-6 show a table of the scores and the corridor plots for each sensor. In the
example below the "Head acceleration” sensor is a 3D sensors with X, Y and Z
components. The parenthesis around "(FAIL)" and the lighter shade of red indicate that
it is not a mandatory requirement for the sensor score to exceed the threshold.
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C-NCAP Far Side Protocol 2024 Working Conditions 1-6 SimVT

Head acceleration

m 1T1HEADOOOOWSACXD T2 T1HEADOOOOWSACXD 0.67 0.487 0.802 0.731 0.672 329 0.111
m T1HEADOOOOWSACYD T2 T1HEADOOOOWSACYD 0.623 0.594 0.805 0.553 98.5 0.333
m 1T1HEADOOOOWSACZD T2 1T1HEADOOOOWSACZD 0.684 0.455 0.83 0.757 0.682 164 0.556
(T1 vs T2) 11HEADOOOOWSACXD | Corridor (T1 vs T2) 11HEADOOOOWSACYD | Corridor (T1 vs T2) 11HEADOOOOWSACZD | Corridor
50.000 100.000 250.000
80.000
40.000
50.000 200.000
0000 40.000
150.000
20000 20,000
N ] 0.000 N
£ 10000 E £ 100000
5 5 20000 ]
2 ] 2 2
§ om0 § oo % s
< = 0000 <
-10.000
-80.000 0.000
-20.000 100000
000 120,000 -50.000
-140.000
40,000 -100.000
0000 0020 0.040 0060 0.080 0.100 0.120 0.140 0.160 0.180 0.200 0.000 0.020 0040 0.060 0.080 0.100 0.120 0.140 0.160 0.180 0.200 0.000 0.020 0.040 0.060 0.080 0.100 0.120 0.140 0.160 0.130 0.200

Simulation curve

Test Curve Inner Corridor Outer Corridor Sensor score > 0.7 (FA"_)

Sim
2 Test

path/to/simulation/data/binout0000

path/to/test/dataiso.mme

Page 3 shows the head offset correlation. The sensor score is the average of the Y and Z
ISO Scores so the weight is 0.5 for both. Passing is mandatory which is communicated
by the use of bold green and red colours

C-NCAP Far Side Protocol 2024 Working Conditions 1-6 SimVT

Head Offset (derived from angular velo

m T1HEADOOEXWSDSYD T2 T1HEADOOEXWSDSYD 0.898 0.806 0.785 0.908 0.655

m T1HEADOOEXWSDSZD T2 T1HEADOOEXWSDSZD 0.745 0.721 0.777 0.637 0.279
(T1 vs T2) 11HEADOOEXWSDSYD | Corridor (T1 vs T2) 11HEADOOEXWSDSZD | Corridor
1.000 0300
0.600 L 0200
0.100 1
0.600 -
0.000
0.400 3
2 2
H s 00
0.200 3
0200
0.000 3
-0.300
0.200 T -0.400
400 0500
0000 0.020 0.040 0.060 0080 0.100 0120 0140 0.160 0180 0.200 0.000 0020 0.040 0.060 0.080 0100 0120 0.140 0160 0.180 0200
Time (5)

Simulation curve

Test Curve Inner Corridor Outer Corridor Sensor score > 0.75 _

Sim | path/to/simulation/data/binout0000

Test | path/to/test/data/iso.mme

The final page of the report contain a table showing the detailed results for each
correlation so that they can all be viewed in one place.
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C-NCAP Far Side Protocol 2024 Working Conditions 1-6 SimVT

Detailed Results (Continued)

0 . o2 o oe

ag
11HEADOOOOWSACXD T2 11HEADOOOOWSACXD 0.67 0.487 0.802 0.731 329 0.111

T1 11HEADOOOOWSACYD ~ T2  11HEADOOOOWSACYD 0623 0594 0.805 0553 e 98.5 0333 . o0ee7
T1 11HEADOOOOWSACZD ~ T2  11HEADOOOOWSACZD 0.684 0455 083 0757 . oes2 164 0.556 . 0667
TI 11HEA YO T2 11HEA Yo 0.898 0.806 0.785 0.908 0859 0.655 05 o2
TI 11HEADOOEXWSDSZD ~ T2  11HEADOOEXWSDSZD 0745 0721 0777 0637 [ o 0279 05 . o792 |
T1 11INECKLOOOWSFOZD T2 11NECKLOOOWSFOZD 0578 0418 0715 0546 . o0se7 710 1 | ose7
T1 TINECKLOOOWSMOXD T2  11NECKLOOOWSHOXD 0692 0629 09 0775 [ oms 99.2 1 . oms |
T1 11THSPO4OOWSACXD T2 11THSPO40OWSACXD 0557 0493 0972 0584 . o063 586 02 . 0655
T 11THSPO40OWSACYD T2 11THSPO40ONSACYD 0,669 0361 0.94 0798 . o0es7 128 o065
T1 11THSPO40OWSACZD T2 11THSPO40OWSACZD 0582 0665 0902 0411 . 069 106 . 0655

Sim | path/to/simulation/data/binout0000
m Test | path/toftest/datafiso.mme
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4.9.8.4. C-NCAP Far Side Protocol 2024 Working Conditions 7-8 SimVT

C-NCAP Far Side Protocol 2024 Working
Conditions 7-8 SIimVT

This topic focuses on the automation of the correlation fitting index assessment using
REPORTER. You can also use SimVT to perform the correlation interactively.

Introduction

The C-NCAP Virtual Far Side 2024 protocol requires correlation fitting between
simulation and test data to validate the virtual (simulation) models before they can be
used to compute an injury score.

The protocol specifies 8 sled test working conditions (i.e. load cases) which must be
tested virtually (i.e. Ansys LS-DYNA simulations). C-NCAP will randomly pick one of the
working conditions to conduct physical testing and channel data from the selected
physical working condition must be correlated with the corresponding virtual working
condition and the sensor correlation fitting index scores (a.k.a. sensor scores) must
exceed the protocol thresholds in order for the virtual working conditions to be
accepted for virtual testing.

This page describes the C-NCAP Far Side Protocol 2024 Working Conditions 7-8
SimVT REPORTER Template which can be used to check the correlation fitting index for
Working Conditions 7-8 (i.e. sled model with SIDIIs driver). If you want to check the
correlation fitting index for Working Conditions 1 to 6 (i.e. sled model with WSID driver)
then please refer to this page.

The C-NCAP Far Side Protocol 2024 Working Conditions 7-8 SimVT REPORTER
Template can be run interactively or in batch mode to generate the REPORT and the
instructions for running SimVT REPORTER Templates can be found here.

If the template is successfully generated it will show a report summarising the the sensor
scores for all the mandatory and monitored channels (listed in C-NCAP Appendix
H.1.2.1.3 of the protocol) as well as the correlation graphs for each channel so that you
can inspect any channels which perform poorly. Additionally, a SImVT settings file
(REPORTER _settings.simvt) is created which can be loaded in to the SimVT workflow tool to
interrogate the results interactively.

Before using the REPORTER template with Ansys LS-DYNA data you should have defined
the occupant and structures user data required for your model in PRIMER (see
Automotive Assessments PRIMER for details).

Report Pages
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Page 1 contains a summary of the results for all the assessed and monitored channels.
It shows the PASS/FAIL status of the correlation fitting index. The protocol does not
require that the "Head acceleration" and "Chest T4 Acceleration" sensor scores exceeds
the threshold of 0.7 individually so they are considered as not mandatory. However,
there is a requirement that the average sensor score for "Head acceleration”, "Head
Offset" and "Chest T4 Acceleration" sensors must exceed 0.7. As such although

the "Head acceleration" and "Chest T4 Acceleration" sensors fail to meet the threshold,
the overall result is still a pass as only mandatory scores affect the PASS/FAIL status.

C-NCAP Far Side Protocol 2024 Working Conditions 1-6 SimVT

Results Summary

Head acceleration 11HEADOOOOWSAC D [110/672 0111 064 0333 0.682 0556
Head Offset (derived from angular velocities and acceleratior 11HEADOOEXWSDS_D - - N o Il o 075 Yes
- - [ Yes

[
0.5 Yes

Chest T4 Acceleration 11THSPO400WSAC_D 0.633 0.2 0.687 0437 0.629 0.363 0.655 0.7 No

Score Mandatory in
Threshold monitoring phase
07 No

Score
0.667

Neck Axial 11NECKLOOOWSFOZD

Neck Flexion 11neckLooowswoxo - [NDEESINN 1

Head acceleration 0.667
Head Offset (derived from angular velocities and acceleratior 0.792 0.7 Yes
Chest T4 Acceleration 0.655

Correlation Fitting Index

Sim
ur Test

path/to/simulation/data/binout0000
path/to/test/dataiso.mme

Page 2-6 show a table of the scores and the corridor plots for each sensor. In the
example below the "Head acceleration” sensor is a 3D sensors with X, Y and Z
components. The parenthesis around "(FAIL)" and the lighter shade of red indicate that
it is not a mandatory requirement for the sensor score to exceed the threshold.
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C-NCAP Far Side Protocol 2024 Working Conditions 1-6 SimVT

Head acceleration

m 1T1HEADOOOOWSACXD T2 T1HEADOOOOWSACXD 0.67 0.487 0.802 0.731 0.672 329 0.111
m T1HEADOOOOWSACYD T2 T1HEADOOOOWSACYD 0.623 0.594 0.805 0.553 98.5 0.333
m 1T1HEADOOOOWSACZD T2 1T1HEADOOOOWSACZD 0.684 0.455 0.83 0.757 0.682 164 0.556
(T1 vs T2) 11HEADOOOOWSACXD | Corridor (T1 vs T2) 11HEADOOOOWSACYD | Corridor (T1 vs T2) 11HEADOOOOWSACZD | Corridor
50.000 100.000 250.000
80.000
40.000
50.000 200.000
0000 40.000
150.000
20000 20,000
N ] 0.000 N
£ 10000 E £ 100000
5 5 20000 ]
2 ] 2 2
§ om0 § oo % s
< = 0000 <
-10.000
-80.000 0.000
-20.000 100000
000 120,000 -50.000
-140.000
40,000 -100.000
0000 0020 0.040 0060 0.080 0.100 0.120 0.140 0.160 0.180 0.200 0.000 0.020 0040 0.060 0.080 0.100 0.120 0.140 0.160 0.180 0.200 0.000 0.020 0.040 0.060 0.080 0.100 0.120 0.140 0.160 0.130 0.200

Simulation curve

Test Curve Inner Corridor Outer Corridor Sensor score > 0.7 (FA"_)

Sim
2 Test

path/to/simulation/data/binout0000

path/to/test/dataiso.mme

Page 3 shows the head offset correlation. The sensor score is the average of the Y and Z
ISO Scores so the weight is 0.5 for both. Passing is mandatory which is communicated
by the use of bold green and red colours

C-NCAP Far Side Protocol 2024 Working Conditions 1-6 SimVT

Head Offset (derived from angular velo

m T1HEADOOEXWSDSYD T2 T1HEADOOEXWSDSYD 0.898 0.806 0.785 0.908 0.655

m T1HEADOOEXWSDSZD T2 T1HEADOOEXWSDSZD 0.745 0.721 0.777 0.637 0.279
(T1 vs T2) 11HEADOOEXWSDSYD | Corridor (T1 vs T2) 11HEADOOEXWSDSZD | Corridor
1.000 0300
0.600 L 0200
0.100 1
0.600 -
0.000
0.400 3
2 2
H s 00
0.200 3
0200
0.000 3
-0.300
0.200 T -0.400
400 0500
0000 0.020 0.040 0.060 0080 0.100 0120 0140 0.160 0180 0.200 0.000 0020 0.040 0.060 0.080 0100 0120 0.140 0160 0.180 0200
Time (5)

Simulation curve

Test Curve Inner Corridor Outer Corridor Sensor score > 0.75 _

Sim | path/to/simulation/data/binout0000

Test | path/to/test/data/iso.mme

The final page of the report contain a table showing the detailed results for each
correlation so that they can all be viewed in one place.
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C-NCAP Far Side Protocol 2024 Working Conditions 1-6 SimVT

Detailed Results (Continued)

0 . o2 o oe

ag
11HEADOOOOWSACXD T2 11HEADOOOOWSACXD 0.67 0.487 0.802 0.731 329 0.111

T1 11HEADOOOOWSACYD ~ T2  11HEADOOOOWSACYD 0623 0594 0.805 0553 e 98.5 0333 . o0ee7
T1 11HEADOOOOWSACZD ~ T2  11HEADOOOOWSACZD 0.684 0455 083 0757 . oes2 164 0.556 . 0667
TI 11HEA YO T2 11HEA Yo 0.898 0.806 0.785 0.908 0859 0.655 05 o2
TI 11HEADOOEXWSDSZD ~ T2  11HEADOOEXWSDSZD 0745 0721 0777 0637 [ o 0279 05 . o792 |
T1 11INECKLOOOWSFOZD T2 11NECKLOOOWSFOZD 0578 0418 0715 0546 . o0se7 710 1 | ose7
T1 TINECKLOOOWSMOXD T2  11NECKLOOOWSHOXD 0692 0629 09 0775 [ oms 99.2 1 . oms |
T1 11THSPO4OOWSACXD T2 11THSPO40OWSACXD 0557 0493 0972 0584 . o063 586 02 . 0655
T 11THSPO40OWSACYD T2 11THSPO40ONSACYD 0,669 0361 0.94 0798 . o0es7 128 o065
T1 11THSPO40OWSACZD T2 11THSPO40OWSACZD 0582 0665 0902 0411 . 069 106 . 0655

Sim | path/to/simulation/data/binout0000
m Test | path/toftest/datafiso.mme

356 /468 LAST UPDATED 15 DECEMBER 2025



4.9.8.5. Working Conditions 1 to 8 (CFA)

Working Conditions 1 to 8 (and
Correction Factor A)

This guide helps users to set up and perform the occupant injury assessments for the
Far Side Protocol Working Conditions 1 to 6 for the WSID dummy and the Working
Conditions 7 and 8 for the SID2-SBLD dummy (Table H.1) as specified in section 1.2.1.5.3
of the C-NCAP Management Regulation and the Correction Factor A calculation
according to section H.1.2.1.6 of the C-NCAP Far-Side Occupant Protection Protocol
(2024).

Please note this guide runs through using the CNCAP Far Side Protocol 2024 Working
Conditions 1-6 with Correction Factor A template, but this guide still applies for
Working Conditions 1-6, Working Conditions 7-8 with Correction Factor A and Working
Condition 7-8 templates.

Depending upon which Working Condition C-NCAP selects to be physically tested you
must pass the C-NCAP Far Side Protocol 2024 Working Conditions 1-6 SimVT or C-NCAP
Far Side Protocol 2024 Working Conditions 7-8 SimVT otherwise you automatically have
a score of zero for the Far Side Protocol.

Firstly you need to select the working condition that was selected by C-NCAP to be
physically tested from Table H.1 to get a Test score (out of 8) and Correction Factor A
score (out of 1) and run a Working Conditions with Correction Factor A template. You
will then select the seven remaining working conditions to get seven simulation scores
by running a standard Working Condition template (without Correction Factor A).

Table H.1:
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Test

Working

Name Condition Dummy Seat position
Working 32-column
condition collision * 75° WSID 50th Design location
1 *
Working 32-column
condition collision * 75° WSID 50th Highest level
2
Working 32-column
condition collision * 90° WSID 50th Design location
3
Working 32-column
condition collision * 90° WSID 50th Highest level
4*
Working )
condition CSI;IZis?gLu’[n 6n00 WSID 50th Design location
5
Working 32-column
condition collision * 60° WSID 50th Highest level
6 *
Working 32-column
condition . oo SID2-SBLD Design location
7 collision * 75
Working 32-column
condition collision * 75° SID2-SBLD Highest level
8 *

Set-up using Automotive
Assessments in PRIMER

Firstly, you need to attach Workflows Automotive Assessments data to your model(s).
Follow this guide to see more: Automotive Assessments in PRIMER.

For Crash Test select Far Side Sled, for Regulation select CNCAP, for version select 2024
(WSID) for Working Conditions 1 to 6 or 2024 (SID2-SBLD) for Working Conditions 7 and
8.

Running the templates in REPORTER

In REPORTER there are four related templates, to find them go to the Automotive tab
and filter by 'Virtual testing' under Protection and 'C-NCAP' under Regulation.

1. C-NCAP Far Side Protocol 2024 Working Conditions 1-6 with Correction Factor A
2. C-NCAP Far Side Protocol 2024 Working Conditions 1-6
3. C-NCAP Far Side Protocol 2024 Working Conditions 7-8 with Correction Factor A
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4. C-NCAP Far Side Protocol 2024 Working Conditions 7-8
Upon opening the templates you will be asked a series of questions:

Firstly input your Working Condition number from 1 to 8

M Working Condition ? X

Input CNCAP Working Condition Number (1 to &)
1| =

Then select your ISO-MME or CSV Test File. The result of this will be used for your single
Test score, and to calculate the Correction Factor A

(with Correction Factor A Templates only)

BM select test file et

Select the test file {IS0-MME or C5V).

Then input the distance from the Head Node to the Red Zone (mm). This is the
maximum intrusion amount of the door on the impact side in the vehicle side pole
impact test. In most cases, the armrest in the intrusion area is the largest intrusion area,
and the innermost surface of the armrest is the maximum amount of intrusion. If the
maximum intrusion area is at the waist line, then ignore the door trim panel and define
the point 50mm inward from the inner panel of the door structure as the maximum
intrusion point. See H.2.1.4 in the Far Side Virtual Testing protocol for more. In C-NCAP
the head node is defined as the front end of the circular hole at the top of the head

M Red Zone ? >

Input Distance from Head Mode to Red Zone (mm)
s00|

-
-
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Then select your keyword file. In the case of a standard template this will become one
of your seven Simulation scores, in the case of a with Correction Factor A template this
will be used to calculate the Correction Factor A score

[ select keyword file x

Select the LS-DYMNA keyword file of the job you wish to post-process.

Finally you will then be asked whether you want to continue with the default results and
output directories or configure them in PRIMER

m Results and cutput directories x

@ By default, REPORTER will search for results in the same directory as the keyword file,
and write images and other files to a subdirectory named
"CNCAP_Far_Side_Protocol_2024 WorkingConditions1tog withCFRA™.

Proceed with these defaults (¥es)? Or configure directories in PRIMER (MNo).

=

REPORTER Results

Page 1 contains DRIVER_HEAD_EXCURSION and the limits, values and scores for each
scored body region. The standard templates (non CFA) are identical but do not display
"Test' or 'CFA".

The correction factor A is calculated by test score/simulation score of the corresponding
working condition. If the calculated result 0.9, the correction factor A is adjusted to 1.
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C-NCAP Far Side 2024 Working Conditions 1-6 with Correction Factor A

Head Excursion

Assessment Criteria

R “
HIC 500 700
1/1 1/1

Value

n

Head Excursion
H 127 14.2
150 FT e lead 95 96
™S [g] 72 80 15.548 15.687
100
Excursion [mm] 690340 ORANGE ORANGE‘ 656.897  655.942
L B SRR By
B Chest Compression  Upper [mm] 28 50 0928 0962
P [N S S S
% Middle [mm] 28 50 2118 1.878
[ R St St Sy
g Lower [mm] 28 50 1/1 1/1 1844 1.896
8 00
E Abdomen Compressic Upper [mm] 47 65 1.381 0.755
3 as0 - [ L -
g ™ H Lower [mm] 47 65 4970 5292
N 200 pommeeeores
B I e e SRRt Sy
,,,,,,,,,,,,,,,,,,, H
00 Total Far Side Score
Head excursion (mm) CFA TeSt
(M) Driver Head Excursion
e (T1) Driver Head Excursion 1 2 /8 2 /8

*Reached Capping Limit

Countermeasure No

C:/Users/harry.graham/Documents/Work/01-CNCAP_FS_POLE 75 WSIDS0_NODE 32198/11_FS_AEMDB_75 x-ref z-ref 50M_Sim_1.key
C:/Users/harry.graham/Documents/Work/ISO-MME_WC1_32_pole 75 WSID/WC1_32_pole 75 WSID.mme

Sim
1/4

Test

Page 2 contains more in depth results of the scores and pages 3 and 4 display the injury
graphs.

C-NCAP Far Side 2024 Working Conditions 1-6 with Correction Factor A

Chest and Abdomen

Abdominal-Rib Lateral Compression

Thorax Rib Lateral Compression

Compression (mm)
Compression (mm)

0 20 40 60 80 100 120 140 160 180
Time (ms)
w (M1) Driver Right Thorax Rib 01 Compression

0 20 40 60 8 100 120 140 160
Time (ms)
w== (M1) Driver Right Abdominal-Rib 01 Compression

(M1) Driver Right Thorax Rib 02 Compression
(M1) Driver Right Thorax Rib 03 Compression
(T1) Driver Right Thorax Rib 01 Compression
 (T1) Driver Right Thorax Rib 02 Compression
(T1) Driver Right Thorax Rib 03 Compression

(M1) Driver Right Abdominal-Rib 02 Compression
(1) Driver Right Abdominal-Rib 01 Compression
(1) Driver Right Abdominal-Rib 02 Compression

C:/Users/harry.graham/Documents/Work/01-CNCAP_FS_POLE 75 WSID50_NODE 32198/11_FS_AEMDB_75 x-ref z-ref 50M_Sim_1.key
C:/Users/harry.graham/Documents/Work/ISO-MME_WC1_32_pole 75 WSID/WC1_32_pole 75 WSID.mme

Sim

4/4

Test

Running in Batch

IMPORTANT: When running the standard non Correction Factor A
Templates simply omit the 'TEST_FILE' variable
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The template can also be run in batch mode, specifying the required information
through command line arguments.

If your results are in the same directory as the keyword file then you only need to
specify the keyword file on the command line and the test file and red zone which are
specific to this template:

<reporter_exe> -batch -file=<template_name> -varKEYWORD _FILE=<keyword_file> -
varSUMMARY_NAME=<summary_name> -varTEST_FILE=<test_file> -
varRED_ZONE=<red_zone> -exit

[Add the -pdf, -html, -pptx command line arguments to write the report out in the
format you want]

Where:

reporter_exe The full path and filename to the REPORTER executable

The full path and filename of the template you want to use. The
template_name |workflow templates can be found
in $OA_INSTALL/workflows/templates/automotive_assessments

keyword_file  [The full path and filename of the keyword file

summary_nameThe working condition number used for the summary template
test file The full path to the ISO-MME or CSV file to be used for the Test model
red_zone Distance between the Head CoG and the Red Line

If the results are in a different folder to the keyword file, you will need to add an extra
argument to specify it:

<reporter_exe> -batch -file=<template_name> -varKEYWORD_FILE=<keyword._file> -
varSUMMARY_NAME=<summary_name> -varTEST_FILE=<test_file> -
varRED_ZONE=<red zone> -varRESULTS_DIR=<results_dir> -exit

Where:

|results_dir1The full path to the results directoryl

Similarly if you want to output the images and other files generated by REPORTER to a
different folder than the default, you will need to add an extra argument:

<reporter_exe> -batch -file=<template_name> -varKEYWORD_FILE=<keyword._file> -
varSUMMARY_NAME=<summary_name> -varTEST_FILE=<test file> -
varRED_ZONE=<red_zone> -varOUTPUT_DIR=<output_dir> -exit

Where:
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https://help.oasys-software.com/smart/project-reporter/command-line-arguments
https://help.oasys-software.com/smart/project-reporter/command-line-arguments
https://help.oasys-software.com/smart/project-reporter/command-line-arguments
https://help.oasys-software.com/smart/project-reporter/command-line-arguments
https://help.oasys-software.com/smart/project-reporter/command-line-arguments

|output_di:1The full path to the output directoryl
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4.9.8.6. C-NCAP Far Side Protocol 2024 Virtual Assessment Certificate

C-NCAP Far Side Protocol 2024 Virtual
Assessment Certificate (prerequisite for
virtual airbag symmetry check)

This page describes the C-NCAP Far Side Protocol 2024 Virtual Assessment Certificate
REPORTER templates which can be used to determine if the correlation between the
physical "Side Pole impact" and the virtual "Side Pole impact" is close enough to achieve
the Virtual Assessment Certificate. This is a prerequisite is opting to conduct a virtual
airbag symmetry check. You can also use SimVT to perform the correlations and check

interactively.

Introduction

The C-NCAP Virtual Far Side 2024 protocol requires correlation fitting between
simulation and test data to validate the virtual (simulation) models before they can be
used to compute an injury score.

If the vehicle contains centre console airbags then there is a requirement to conduct an
airbag symmetry assessment to ensure that the airbags are effective when the vehicle is
struck from either side (not just the Driver side). The airbag performance is implicitly
checked for a driver side impact when the front passenger injury from the physical "Side
Pole impact” is assessed according to the dual occupant scenario. However, a "Far Side
Pole impact" where the driver is assessed is also required for the airbag symmetry
check.

OEMs have the option to perform a physical or virtual "Far Side Pole impact". If virtual
assessment is chosen the a virtual assessment certificate is required to validate the
simulation model. The C-NCAP Far Side Protocol 2024 Virtual Assessment Certificate
REPORTER templates can be used to determine if the correlation between the

physical "Side Pole impact" and the virtual "Side Pole impact" is close enough to achieve
the Virtual Assessment Certificate.

There are two C-NCAP Far Side Protocol 2024 Virtual Assessment Certificate REPORTER
templates that support the two possible variants of front passenger respectively:

e If your physical "Side Pole impact" was conducted with a WSID driver and WSID
front passenger then you will need to set up a virtual "Side Pole impact" (Ansys
LS-DYNA simulation) which also has a WSID driver and WSID front passenger and
you will need to use the C-NCAP Far Side Protocol 2024 Virtual Assessment
Certificate (WSID Driver, WSID Passenger) REPORTER template to check if you
will meet Virtual Assessment Certificate requirements.
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e If your physical "Side Pole impact" was conducted with a WSID driver and ES-2re
front passenger then you will need to set up a virtual "Side Pole impact" (Ansys
LS-DYNA simulation) which also has a WSID driver and ES-2re front passenger
and you will need to use the C-NCAP Far Side Protocol 2024 Virtual Assessment
Certificate (WSID Driver, ES-2re Passenger) REPORTER template to check if you
will meet Virtual Assessment Certificate requirements.

Both C-NCAP Far Side Protocol 2024 Virtual Assessment Certificate REPORTER templates
can be run interactively or in batch mode to generate the REPORT and the instructions
for running SimVT REPORTER Templates can be found here.

If the template is successfully generated it will show a report summarising the the sensor
scores for all the channels required to obtain the Virtual Assessment Certificate (C-NCAP
Appendix H.1.2.2.2). The report also contains the correlation graphs for each channel so
that you can inspect any channels which perform poorly. Additionally, a SImVT settings
file (REPORTER settings.simvt) is created which can be loaded in to the SimVT workflow tool
to interrogate the results interactively.

Before using the REPORTER template with Ansys LS-DYNA data you should have defined
the occupant and structures user data required for your model in PRIMER (see
Automotive Assessments PRIMER for details).

Report Pages

Page 1 contains a summary of the results for all the assessed and monitored channels.
It shows the PASS/FAIL status of the correlation fitting index. In the example image
below, the "Front Passenger Head Acceleration" sensor score fails to exceed the 0.5
threshold so the correlation fitting index is a FAIL which means that the Virtual
Assessment Certificate will not be awarded.
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C-NCAP Far Side Protocol 2024 Virtual Assessment Certificate (WSID Driver, ES-2re Passenger)

Results Summary

10/X Axis Sensor score y—
Driver Head Acceleration 11neapocoowsac_0 [0S o037 [IOEEEE o ; 05 Yes

Front Passenger Head Acceleration 13HEADOOOOERAC_D 0.327
0.145
0.39

0.5 Yes
0.5 Yes
0.5 Yes

Front Passenger T1 Acceleration 13SPINO100ERAC_D
Front Passenger T12 Acceleration 13SPIN1200ERAC_D

Correlation Fitting Index

Sim
/6 Test

path/to/simulation/data/binout0000
path/to/test/dataiso.mme

The subsequent pages show a table of the scores and the corridor plots for each
sensor.

The C-NCAP Far Side Protocol 2024 Virtual Assessment Certificate (WSID Driver, WSID
Passenger) REPORTER template has 3 sensor pages, one for each sensor:

1. "Driver Head Acceleration"
2. "Front Passenger Head Acceleration"
3. "Front Passenger T4 Acceleration"

The C-NCAP Far Side Protocol 2024 Virtual Assessment Certificate (WSID Driver, ES-2re
Passenger) REPORTER template has 4 sensor pages, one for each sensor:

"Driver Head Acceleration" (shown in the image below)
"Front Passenger Head Acceleration"

"Front Passenger T1 Acceleration”

"Front Passenger T12 Acceleration"

AN =

366 /468 LAST UPDATED 15 DECEMBER 2025



C-NCAP Far Side Protocol 2024 Virtual Assessment Certificate (WSID Driver, ES-2re Passenger)

Driver Head Accelera

m 1T1HEADOOOOWSACXD T2 T1HEADOOOOWSACXD 0.577 0.862 0.398 0.842 17 0.0307

m 11HEADOOOOWSACYD ir] 11HEADOOOOWSACYD 0749 0.867 039 0834 | o7ms | 993 0179
m 11HEADOOOOWSACZD T 11HEADOOOOWSACZD 082 0875 0431 0878 | o7es | 439 079
(T1 vs T2) 11HEADOODOWSACXD | Corricor (T1 vs T2) 11HEADOODOWSACYD | Corridor (T1 vs T2) 11HEADOOCOWSACZD | Corridor
1.500 10.000 T T 30.000
1.000 7| £.000 . 9 20.000
: 10.000
0.500
6.000
0000
0.000
g g 400 g
@ ) @ -10.000
E -0.500 E E
< < <
2 £ 2000 2 20000
5 1 s 5
g oo 3 i
8 4 8 -30.000
K] < 0000 4 H =
-1.500 1 1
-40.000
| 2,000 4 H
2.000 : : [ H -50.000
2500 g { 000 [ ; -60.000
3000 5000 70,000
0.000 o0.010 0.020 0.030 0.040 0.050 0.060 0.070 0.000 0.010 0.020 0.030 0.040 0.050 0.060 0.070 0.000 0.010 0.020 0.030 0.040 0.050 0.060 0.070
Time () Time () Time (s)
Simulation curve Test Curve Inner Corridor Outer Corridor S r score > 0.5 _
Sim | path/to/simulation/data/binout0000
2 Test | path/toftest/datafiso.mme

The final page of the report contain a table showing the detailed results for each
correlation so that they can all be viewed in one place.

C-NCAP Far Side Protocol 2024 Virtual Assessment Certificate (WSID Driver, ES-2re Passenger)

[ =ens [ o ] Sensor

11HEADOOOOWSACXD 11HEADOOOOWSACXD 0577 0.862 0398 0.842 . oest . o073
T 11HEADOOOOWSACYD T2 11HEADOOOOWSACYD 0749 0.867 039 0.834 . oms o073
T1 11HEADOOOOWSACZD T2  11HEADOOOOWSACZD 0.82 0875 0431 0.878 | o765 | o073
T1  1SHEADOOOOERACXD T2  1BHEADOOOOERACXD 0.153 042 1 0 [ oss | [ oass
T1 13HEADOOOOERACYD T2  13HEADOOOOERACYD 0.369 0335 0.00602 0715 [ o3 | [ oass ]
T 1GHEADOOOOERACZD T2 1GHEADOOOOERACZD 0452 0677 0431 0852 . oS3 [ oass
T 1GSPINOTOOERACXD T2  18SPINO100ERACXD 0514 0843 0415 0812 . oel9 . ora
T1 18SPINOTOOERACYD T2  18SPINO100ERACYD 0787 0875 039 0.891 | o7 | . ora
T1 13SPINO100ERACZD T2  13SPINOT00ERACZD 0725 0791 0915 0.805 [ o1 | . ora |
TI  13SPIN1200ERACXD T2  13SPIN1200ERACXD 0824 0898 0448 09 . oms | o073
T 18SPINI200ERACYD T2  18SPIN1200ERACYD 0.898 0.886 0431 0921 . o807 o073
T1 13SPIN1200ERACZD T2  13SPIN1200ERACZD 0.225 0447 0.00502 0476 [ ] . o7ss

Sim | path/to/simulation/data/binout0000
Test | path/to/test/data/iso.mme

6/6
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4.9.8.7. Dual Occupant Penalties

Dual Occupant Penalties

This guide helps users to set up and perform the occupant injury assessments for the
Far Side Protocol Dual Occupant Scenario Penalties for the Passenger and Driver for the
WSID and ES-2re dummies as specified in section 1.2.1.5.4 of the C-NCAP Management
Regulation (2024).

Please note this guide runs through using the CNCAP Far Side Protocol 2024 Dual-
Occupant Penalty (WSID Passenger) template, but this guide still applies for WSID
Driver, ES-2re Passenger and ES-2re Driver templates.

The dual-occupant side pole impact scenario calculates two penalties to be deducted
from the overall Far Side Protocol score. The passenger penalty is required and
contributes towards a maximum 1.5 penalty points. The driver airbag symmetry penalty
is required if centre console airbags are present and contributes towards a maximum
0.5 penalty points, you must pass the C-NCAP Far Side Protocol 2024 Virtual Assessment
Certificate otherwise the driver airbag symmetry penalty will be automatically set to 0.5.

Set-up using Automotive
Assessments in PRIMER

Firstly, you need to attach Workflows Automotive Assessments data to your model(s).
Follow this guide to see more: Automotive Assessments in PRIMER.

e For WSID Passenger, for Crash Test select Side Pole, for Regulation select CNCAP,
for version select 2024 (WSID+WSID)

e For WSID Driver, for Crash Test select Far Side Pole, for Regulation select CNCAP,
for version select 2024 (WSID+WSID)

e For ES-2re Passenger, for Crash Test select Side Pole, for Regulation select
CNCAP, for version select 2024 (WSID+ES-2re)

e For ES-2re Driver, for Crash Test select Far Side Pole, for Regulation select
CNCAP, for version select 2024 (ES-2re+WSID)

Running the templates in REPORTER

In REPORTER there are four related templates, to find them go to the Automotive tab
and filter by 'Virtual testing' under Protection and 'C-NCAP' under Regulation.

1. C-NCAP Far Side Protocol 2024 Dual-Occupant Penalty (WSID Passenger)
2. C-NCAP Far Side Protocol 2024 Dual-Occupant Penalty (WSID Driver)
3. C-NCAP Far Side Protocol 2024 Dual-Occupant Penalty (ES-2re Passenger)
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4. C-NCAP Far Side Protocol 2024 Dual-Occupant Penalty (ES-2re Driver)
Upon opening the templates you will be asked a series of questions:

Firstly, select your Ansys LS-DYNA (.key) keyword file

[ select keyword file x

Select the LS-DYMNA keyword file of the job you wish to post-process.

Then you will then be asked whether you want to continue with the default results and
output directories or configure them in PRIMER

m Results and output directories e

@ By default, REPORTER will search for resulis in the same directory as the keyword file,
and write images and other files to a subdirectory named
"CNCAP_Far_Side_Protocol_2024 WorkingConditions1tog withCFRA™.

Proceed with these defaults (Yes)? Or configure directories in PRIMER (Mao).

=

REPORTER Results

Page 1 contains the limits, values and results (pass or fail) for each assessed body
region, an explaination of the penalties and the total penalty score.

369 /468 LAST UPDATED 15 DECEMBER 2025



C-NCAP Far Side 2024 Dual-Occupant Penalty (WSID Passenger)

A

_ _ -
“ ke “
700

Head HIC PASS 40.183
T™S [g] 80 PASS 25.764
Thorax Compression Deformation [mm] 50 PASS 1.382
Viscous Criterion [mis] 10 PASS 0.005
Abdomen Compression Deformation [mm) 65 PASS 5.132
Viscous Criterion [mis] 10 PASS 0.015
Pelvis Pubic Force [kN] 28 PASS 0.276

Each Head indicator corresponds 1o a penalty of 1 point. The maximum combined Head penalty is 1 point.
Each Thorax, Abdomen and Pelvis indicator corresponds to a penalty of 0.5 points. The maximum combined Thorax, Abdomen and Pelvis penalty is 0.5 points.
This means the maximum dummy total penalty is 1.5 points.

Total Penalty
0

sim| rcassastynaz

Pages 2 and beyond display the injury graphs.

Running in Batch

The template can also be run in batch mode, specifying the required information
through command line arguments.

If your results are in the same directory as the keyword file then you only need to
specify the keyword file on the command line and the test file and red zone which are
specific to this template:

<reporter_exe> -batch -file=<template_name> -varKEYWORD _FILE=<keyword_file> -
exit

[Add the -pdf, -html, -pptx command line arguments to write the report out in the
format you want]

Where:

reporter_exe The full path and filename to the REPORTER executable

The full path and filename of the template you want to use. The
template_nameworkflow templates can be found
in $OA_INSTALL/workflows/templates/automotive_assessments

keyword_file  [The full path and filename of the keyword file
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If the results are in a different folder to the keyword file, you will need to add an extra
argument to specify it:

<reporter_exe> -batch -file=<template_name> -varKEYWORD_FILE=<keyword._file> -
varRESULTS_DIR=<results_dir> -exit

Where:

|results_dir|The full path to the results directoryl

Similarly if you want to output the images and other files generated by REPORTER to a
different folder than the default, you will need to add an extra argument:

<reporter_exe> -batch -file=<template_name> -varKEYWORD_FILE=<keyword._file> -
varOUTPUT_DIR=<output_dir> -exit

Where:

|output_di:1The full path to the output directoryl
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4.9.8.8. Summary Template

Summary Template

This guide helps users to perform a summary providing the overall score for the C-
NCAP Far Side Protocol as specified in section 1.2.1.5 of the C-NCAP Management
Regulation (2024) taking into account the eight Working Conditions and the two dual-
occupant penalties.

To use this template you first must have run:

e 1x C-NCAP Far Side Protocol 2024 Working Conditions with Correction Factor A
template

e 7x C-NCAP Far Side Protocol 2024 Working Condition templates

e (Suggested but not required) C-NCAP Far Side Protocol 2024 Dual-Occupant
Penalty (WSID or ES-2re Passenger) template

e (Suggested but not required) C-NCAP Far Side Protocol 2024 Dual-Occupant
Penalty (WSID or ES-2re Driver) templates (if you have centre console airbags)

The templates will produce reporter_variables files on completion, this will be used to
populate the summary template.

Running the template in REPORTER

In REPORTER you can now run the C-NCAP Far Side Protocol 2024 Summary Template.
To find it go to the Automotive tab and filter by 'Virtual testing' under Protection and 'C-
NCAP' under Regulation. Upon opening the template you will be asked a few questions:

Firstly to select a directory to recursively search in to find the aforementioned
reporter_variables files

Mreporter_variables X

Select a directory to recursively search in to find the reporter_variables files for the following
templates:

1x C-NCAP Far Side Protocol 2024 Working Conditions 1-8 with Correction Factor A

7x C-NCAP Far Side Protocol 2024 Working Conditions 1-8

1x C-NCAP Far Side Protocol 2024 Dual-Occupant Penalty (Passenger)

1x C-NCAP Far Side Protocol 2024 Dual-Occupant Penalty (Driver - only if Airbag is present)
The reporter_variables files will have been output to the selected output directories after the
above templates have been run

OK Cancel
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Then select a directory to save the output summary template .CSV and .XLSX files to.
Selecting 'No' will use the selected reporter_variables directory

MOutput X

Select a directory to save the output summary template (CSV and XLSX) file
Selecting 'No' will use the directory of the reporter_variables files

OK No

The template will then generate

REPORTER Results

The template displays the summary table of all the Working Conditions and Penalties,
including head offset, scores and Correction Factor A (CFA)

The total far side score is then displayed next to a reminder of how it is calculated.

C-NCAP Far Side Protocol 2024 Summary

Test Name Test Input Dummy Settings Seat Position Head Offset  Head Score Thorax/Abdomen/Pelvis Score Total Score CFA
Driver (Airbag) Penalty 0 0 0

Passenger Penalty 0 05 05
Working Condition 1 32 pole impact 75 WorldsID 50th Design Location 1 1 2 08
Working Condition 2 32 pole impact 75 WorldSID 50th Highest Level 1 1 2
Working Condition 3 32 pole impact 90 WorldSID 50th Design Location 1 1 2
Working Condition 4 32 pole impact 90 WorldSID 50th Highest Level 1 1 2
Working Condition 5 32 pole impact 60 WorldsID 50th Design Location 1 1 2
Working Condition 6 32 pole impact 60 WorldsID 50th Highest Level 1 1 2
Working Condition 7 32 pole impact 75 SID-lIs Design Location 4 4 8
Working Condition 8 32 pole impact 75 SID-lls Highest Level 4 4 8

Total Far Side SCO re Far Side Test Score + (7 Far Side Sim Scores iqA)

2.35 / 8 Minus Front Passenger Penalty (Upto 1.5), Minus Driver (Airbag) Penalty (Upto 0.5)
1f *is displayed, a test score is missing and the total score may not be accurate

171

Running in Batch
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The template can also be run in batch mode, specifying the required information
through command line arguments.

<reporter_exe> -batch -file=<template_name> -
varREPORTER_VARIABLES_DIR=<reporter variables_dir> -
varOUTPUT_DIR=<output_dir> -exit

[Add the -pdf, -html, -pptx command line arguments to write the report out in the
format you want]

Where:

reporter_exe The full path and filename to the REPORTER executable

The full path and filename of the template you want to use. The
template_name workflow templates can be found
in $OA_INSTALL/workflows/templates/automotive_assessments

The full path for the reporter_variables files to be recursively
searched from

output_dir The full path for the CSV and XLSX output files to be written to

reporter_variables_dir
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_ LS-DYNA %! 002 BIN{ERA, #0015

-3 model_2.key i
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_ LS-DYNA 1221 003
- model_3.key
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S Import ISO-MME/CSV S A SBe 4R . SR A MME, CHN, 5§, config csv 30, INRBIEEFA—H, T Ll#ENew Name—
FIRITEN, MRYREHFEER, MEYScale —FEA. BRTEMHAE Z—MEREHNAZZ
B o Save iHiBiE 5 R hconfig csvizfd, FriZesvirfh R, TJMTES ZIRBESFRETENR, hT NS =Y

Scale (YigfE#h) BH. BATEERE
B P, Bad Load A4 config csv 30{F
%X IR 7E REPORTER HE40 SR EHREA
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» Channel NewMName  YScale |ni Type

<optional> J\CCELERATION
<optional> - 1JACCELERATION

<optional> loceLERATION

<optional> JuCCELERATION
<optional>
<optional>

v 13HEADOOOOWSACXO

JACCELERATION
JACCELERATION

+ 13THSPOJODWSACYD
+ 13THSPO4ODWSACZD

¥ 11HEADOOOOWSACKD <optional> JACCELERATION
¥ 11HEADOOQOWSACYD <optional> JACCELERATION
: 11HEADODOOWSACZO <optional> JACCELERATION
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FRBEGHEIE BRI B R IELLIE - BRZXISOXTHR

BT configcsv SRR ITERER, BETUHANEHLEFECRGENTRBEEH:
+ EERETA, BAUMBEXEBERRFESMBANERAR

s ST . Correlaion Setup BHTOX

TA S0-UME (45)
T2 SO-MME (45)

Impart SO-MMECSV..

AP BEX AN

QOMINCSU00000000
SR LA test g - Ty b s o
object / position / filter tione (manual configuration) v 1IHEADOODOWSACZO 24ABRIODOOWSACZO =z ikt obinct [ brore postion (] ionore Mer chas
class X3, SFBEzHE e 24K z -3
B 2 7 SERRMING, SO IS0ITS 185712024 v :: z :,: Rule Subject
ﬂﬁgg%ﬁﬂgﬂﬁ Evaluntion interval (s}, min = oA L 1INECKLODOWSFOYQ 1INECKLOOGWDFOYD T2 2 /!s(. .ibj!:t
a5 Configure intervals... T1 1INECKLODOWSFOZO. LINECKLOOOWDFOZO T2 Position
= = > 1RE 11HECKLODOWSMOXO LIHECKLOOOHSMOXD 1z Main Location
- T 11SHL T2 Fine Loc&\on 3
i 1sHL ] Filter Class
T 115HL T2
T1 11SHRIRIDOWSANZO 1 WSAN; T2
R EERAHHE e n o e - : = RO AR
PRI, B oup: B e
M “xlyy" iR Fierp _f;ji‘“_rf—# oo T—
F3 &K oo 7l yy ZFE] Fine Locaten2 Losa ST setngs.. Save ST setnga.
—EE (K8KNE) i i \ |
. 4k, peneral AILBREN
T BB R FT R X R
Uasvs ;:?'.: LS-DYNA Environment 18

FRBREEE R0 M IIE - BaLEISOFIAT

BT configcsv WSLBBEHITERESR, BETUBHAEHRERAECRGFENLRBEEH:
+ EERETA, BAYMAREBERRTEMBINERAR
+ BERMRTEINT:

[1h HEADJ|LE 00 H3AC X A
Test object: 1 (Vehicle no. 1); Position: 1 (Front left); Main location: HEAD (Dummy head)
11 HEAD LE[oo[H3lac x A
Fine location 1: LE (Left); Fine location 2: 00 (Undefined); Fine location 3: H3 (H Il dummy)
1 1 HEAD LE 00 HJAC]X]A]

Dimension: AC (Acceleration); Direction: X (X-direction); Filter class: A (CFC 1000)
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Hh£%1SOFTAR

TR SImVT settings SUAFRICRILBEIRMES B / 5N HRIE, TEDSAY T/HIS 5t REPORTER A\

1. &1 correlate
2. £ Operations B& Y bafzsy

3. {&dss/E, Export Fiithitt Save SimVT settings, T7ELSEY T/HIS 5 REPORTER thig A

TiHiS

= nvamnone w-0x
EEITTTT - ST
s = P ®w
Qw
- o _.g
cacarr s u
- i)
* . I maion
= s

—  SmVT-Comeistion Tatle (5OTS 105712024) 12 —[IX

Back Autoplot | Re-pkt ¥ Export.. ¥ Y roings [
[oe | tocoon | it TTT R [ oo |
“m (09998 @ TS s o e, (i) () =0 ~@s = b= ETC TR m{nyﬁv@ =B
IHW w (T s -} i ¥ [ :
—— | o Vg e 1y e
Heap  1anesococowsaco (RN }‘”ﬁl}qmw\‘;|g'ww
& 13uespoooowsaczo w1 (EEEER aw ) o 1 E
137Hsposoowsace w1 (EEEEEN crozad d 4 Emccd
e —— 80
r 1 2 AN
FRBAif 2% 8 198 3458 IE "l
= _ . —
E ﬂ]{‘hjﬁ [=] ﬁﬂ:‘l = OaSVS:‘-?‘-fLWM — [ REPORTER 22.1
1. TR FRBZEAMER by, o FBk4 Boffkn Prepare  Aralyse ‘Vsuaise * Process < Repot " ki — bl
SEHREIE— JSON B SEBAE T AIRAHES . - was (100 R SSECES
3t 4 R Workflows B o #0E: - i - e
= Automotive Assessments A
= C-NCAP VTC Quality Criteria
. Library Templates
= VTC Videos Al Automotve  Genel  ICFD  Seismic  Standard
[ unece
2. FTF REPOTER #i{#, =72 #3774 REPORTER 1 s
N7 L /569 Open Library Template &4 E1fR, 7 ST .
Library Templates £ 3% Automotive 4555, 7 M O sw
I iE & A1 Front #1 C-NCAP VTC frogtg 324k paciocai — -
2024 Ty
3. kA< HIN AEBOOP ERM =4 TRERE o
A, 4% FRB HIMITHIES, FHAL MRS
Ozeas Selected template: C-NCAP 2024 Front AEE OOP €42028-04 3 : v23_Bevibranches..
gvzlf:::alhh‘. t.'lﬂl’ m-uﬂ%ﬁ;.s;mvmmm;nwmim 02 (1) Kﬂ.\ﬁ(l;)gi
B Pl Ky A o e A
T rwml’mwifm::;ﬂ'ﬂ%w (3) € (4) BRSNS PR Workflows R C-!
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FRBRE ISR B R I

FRB ﬁi&ﬁﬁﬁ?&iﬁ‘ﬂi

EEMREHF SimVT settings file 3.+ (ETHISHFSHREEREIMN, WAL E) | E4F Yes.

E 1517 SIimVT settings file 5| BASL B HIER 25 M ARSI EEE, ?][S/AE A Select different test file? f1£3#%F No. FNEF
Yes 12427 Y18 %0E (mme, chn = config csv)

EREAARREL key 30, TFSTER— 30K B AR binout ST{HE AR IR

WEHEHXMHE SHABIEE, miEENo NAFEE X GHERHE

MEE—FHad N, ZERREIERE 3 (mme, chn=f configesv) | xfRER, @B E EEET.
MRENREHRBENjSONHES, NTFELMMNEE WEiRRIFH primer workflow U BENFEHAEL.

I Select Gferent tast le? x|

. fNW S

8666

The test fle defined i the ST settings fle wax:

71021029 4/Suppcrt dstad/ WIS/SW/R025-08,C-NCAP 030 LiS POLE/

[P0 Select SImVT settings file L e T 1 W D PSSO 0 e O
o520 3
Do you want to select a SImVT settings file? | T r : @
[ Setect keyword file x 0 Resuts and ontput diectonies x
== S e N @) dmn o peme o
(2) R 1o A1 G 538 b PR
(M sccastommne NS/ x| Gancel o
e et e deied i e ST setig il v
"o

pert dataA/WIP/SWN/2025-08 C-HCAP. 020, LIS POLES
lll ru mw 5 mf_is VsiDs0 Ml\_wﬂlxﬂ PASSENGER/TSGMME LHO test/
D~ WSD\Chaneal/00.

Would you ke to select a diffsent st fe?

[ Select SimVT settings file Em

Do you want to select 3 SimVT settings file?
‘ [ select test file ®
@ Select the test file (SO-MME or C5V).

Uasvs 2 Ls-DvhA Emironment Cancel 82

FRBAE ISR B R I

FRB % Bt 5 IR & % =i :

C-NCAP 2024fEE RS RIS RITHES
- XXIER

Uasvs % Ls-DNA Emironment 83
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FRBREGIEMR B YA RN IELLIIE - BhERST

REPORTER EtA Bzt i@, MEFTEEAHENA /[ Fhtadizhm, oA DIPLOT #i7

{FHED3PLOTITFEE S E S 23, T Workflow = VTC Vidoes, £ ifCalculate Views”

. E#View Side” =iView Cut Section” EREF4LFRMAELEEE, MEFSE
View” / “Only Update & save cut section file” [EgilE

FOEFRLE R AR, B a T

3. MAEPEF=E, S Exportvideos”
4. MRRELHEIPENE, FEDIPLOTHERHEFMEXHE, REFEFRLD

Page: (M4 M ¥ W Tune Memory ®_

C-NCAP Front AEB OOP

Step 1: Calculate the Side view

o] B 1A A AR A AL A B E S .
. TTRIEEM A E S F0Only update & Save Side

—Ox

Calculate View (create side view property and cut section)

Step 2: Verify and update the view (Hover for help}

Only update & save side view property

View Cut Section Only update & save cut section file

Tools | [§P Titis ¥ [(ARePORTER [ PRIMER ] ) L
I oo | TS Y P ———
Cu(E-eE(l-:n Weasure T
Fae
e am
Ospopt_[Trs e fiaw S
.
—
s
Data PariTree  JavaScript  Layout Faen-r

Step 3: Set picture time, quality and export

Start0 \

ntervall0.01 \

End0.127 |

picture Qualty: mu Export videos @

Uasvs +% LS-DYNA Environment

MP D Bt & 1% 22 98 29 14 55 3iF
£ X Automotive Assessmentsf F #1E:
e 22 TR £24k 035 7 MPDB, CNCAP, 2024 , 3£36F E R AIIE R & s

EERA (%5, THOR 50" CNCAP, B A & TS s%H IDF 2
ASEREWNEINER REWREHNB3MERB6

el B

& i Save To File & Frik {5 2 5. json3g {4

ZEPRIMER F$TFFMPDB#i 248, &5 Workflows , #2 /51 A\ Automotive Assessmentsiith

Structures

)

84

(5% Al FRB 948U 1ER, Hhabaag)

E=Ox

Options
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<Brake Pedal> R,
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<Steering Colimn>
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MPDBHI 1Z 15 24 898 2 14 I IE

EX C-NCAP VTC Quality Criteria F f#iE:
1) #T7F Workflows C-NCAP VTC Quality Criteria, %% Load Case ;4 Front AEB OOP

2) EFERIEEIEAN
3) EEEEHLNREFEE RN
4) HEREFZERANRE Parts BT EkE
5) EFERA H 53 History Node AF#E
6) Save To File {R7F B~ %38 JSON 3{f
(] EE > 2 £EE 8 Automotive Assessments JSON 3£, iEFE—> JSON X {&i8H £ Workflows (£ 8)

- C-NCAP VTC Quality Criteria B=[x
Load Case Front AEB OOP v
Model Unit System U2 (mm, t, s) v
Digplay Time Unit Seconds [s] v

Display Energy Unit Joules [J] v

Dummy Parts 687 PARTS selected v

H-point History Node [o1PELVOOOOH3ACZ >

@ Save To Model

Any

©® @ O

Uasvs +% LS-DYNA Environment 87

MPDBH Z15 2 #9752 IR IE

E X VTC Videos fH A ##E:

#1% Protocol 2 C-NCAP Front AEB OOP = C-NCAP Front AEB 0OP =EL¥
2) IERERERI S @ Protocol C-NCAP Front AES 0OP v
3) %A DPLOTHESK EMENHLENMF—B, Tk Save EFEHEEH (2) uaisystem Uz m t.5)
4) #EEZEEAH A NodelD (3) oatasase_smarv_oseioror oot | B
5) sEiREEmE AL Parts (4) vpont [1150001s |
6) MR, ReW. NS Parts BFERRGEANSERGHTE ﬁ Dummy Parts |687_PARTssehded |
7)) BEISNBIRHARREDETERES, BUAEEREN FHY 3K () seat. sestet ana Acvag
8) MEA Parts EEEA HHT{), BEDELER Fixed Reference Node 1 (required)

" Fixed Reference Node 2 (optional) (2197598 Select...
9) #EBE—TREHEDALELFHCMERE, DIPLOT meamitENAFHRE )
10) save to file R f P13 JSON Xt @) :::‘;:E:“"“”l‘;::;::m_mm = :::;'l
ul
(BTS2 T SHE i Hih Workflows 45269 JSON 3+, iEF—~ JSON X{HAH g ‘ ‘ =

£~ Workflows 1= 5) —_— @ Property Fies Directory =

P
Save To Model
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Workflow User Data FBF #53E JSON 35
FAF#UE JSON XHEIE: BARS LBk 4 B3I Workflows FAFP #3E JSON 32§

[=t- T A(FRB)

(=] LS-DYNA {4% 001
— 3} model_l.key
~-{31] model_l.d3plot
-4 model_1.d3thdt

~ LS-DYNA &% 002
-~ model_2.key
[i] model_2.d3plot

i 51:
—il model 2.d3thdt o2 oo ) o 1 g,

~ Il case_Ajson ——— T¥§ JSON X{FIRAE L —RT
=+~ IR B(MPDB) Hxd, XHEFFAERREEZ

: JSON 32
=17 LS-DYNA %! 003

; - [ model_3.key

-] model_3.d3plot

‘M model_3.d3thdt

UaSVS 748 L5-DYNA Environment

MPDBH Z15 2 #9752 IR IE

e

» T5 A (FRB)
-0m

LS-DYNA &% 001
[ model_Lkey
~[i] model_1.d3plot
- model_l.d3thdt

— [l Case_A_001.json ———
© LS-DYNA i&%! 002
-~ model_2.key

—31] model_2.d3plot
M model_2.d3thdt

78 2:
ETRAEZ001A9ID A
HEF—8, agERE
001 A9 JSON XHRTTHAE
BUSIfF3E, XA 001 Sk
ez

-~ |Il case_A.json
. T B (MPDB)

_ LS-DYNA %! 003
— 3 model_3.key
-] model_3.d3plot
i model_3.d3thdt
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%1% C-NCAP MPDB 2024 Correlation for OOP, H4&#EfaTEETH FRB ﬁﬁﬁ#ﬁ{u FEl SR RS E

2 gy Import ISO-MME/CSV A T340 . ST A MME, CHN, 5 config csv X0, IRBE#FFFA—E, TTLA#ENew Name—
FIRITEN, MRYREHFEER, MEYScale —FEA. BRTEMHAE Z—MEREHNAZZ
3 e-EiEsd-Save i s SRGF Aconfig covicfE, friZcsvieiEs, TTNTERE ZITEEARRTIES, I NEE=FMY

Scale (YigfE#h) BH. BATEERE
@ EREED, Bad Load HAIXA config csv 3
® %X HIRTEE REPORTER {4 S BURMA

HTOX

AccrLERaTon
osAceunT
pomcs
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= HCHANNELDATA
+ Channel
= 13HEADODOOWSACKD

Y Scale Init Type

J\CCELERATION
- 1JACCELERATION
JuCCELERATION
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<optional>
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<optional>
<optional>
<optional>
<optional>
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JACCELERATION
JACCELERATION
JACCELERATION
JACCELERATION
JACCELERATION
JACCELERATION

+ 13THSPOJODWSACYD
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* 11HEADODODWSACKD
* 11HEADOODOWSACYD
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MPDBRIEFER B 9 R M J i
B LR i -

1. #{E MPDB ZE8IME Sy, o Rk 4 ok
MEEF I E— JSON X B4R E T AIRE
5451 Workflows B A #3E:

= Automotive Assessments
= C-NCAP VTC Quality Criteria
= VTCVideos

2. ¥TF7F REPOTER #if4, #AE £4T774) REPORTER
ez F /&9 Open Library Template #2580 ElR, #
Library Templates it % Automotive 4555, EZ&M
%gﬂ%&*’ﬂﬁ Front #1 C-NCAP VTC fR S ZUE R

3. kRS HILAEBOOP ERPN =4 T REE

4. % MPDB £ (biRsE, THARIRSE, REE
BLJTATIRIE S FRB AR, 7ELEREENE

UaSVS S48 Lsovun environment

MPDBH Z15 2 #9752 IR IE

MPDB % 2% ik & 5 o= i«

8 220 i oy

REPORTER
Da e [ RerORTER 22.1
SYS % 1s-omaendronment -

File Edit View Inset Template Fage

Prepare * Analyse - Visualise - Process *_Report
. -
vt O o

[T —

JDE &, roox

De: pen Library Template | * %

L

Library Temlates
Al kuomotve  Geosal  ICFD Semic  Standwd

O] unece

[ usmcar
] Adultand chid occupant
] Aduit eecupant ]
[] Pedestrion
] stucture onty o=
- cneap valid
REPORTER
&
g o Selected template: C-NCAP 2024 Front ARS OOP 1200504 : v23_Devibranches..
2w
- Virtul Testing €-HCAP 2024 1E RIS EXRTRES ST AR T (I 0SEAR) B9 8 (1) RAKRE
O o sooms B ) BESEERAE: SEEENDE, TTRRAHSEERTELLGRA. B, SSTOREECRIN. () T
HEmansoskanm (4 RER@IIOTs, Ko (1) ERESRIE PRIMER Workdows S5 VTC Qualty
Ow - | Critens %29 Front AL OOF AIFEH.  (2) SRS PRIMER Workdiows SE85% VIC Yiteos 543 C-NCAR Front AES
00P BEPEHN, BTE DIPLOT FENEEER; () £ (4 SESSNENE PAMER orkflaws R C-NCAP 2024
e ¥RB I8 Automotive Assessments SRR,
o] cond

0asys :* isonmaeniomen
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M P D BRif 12 1% B4 A5 R0 I8 3T - BhE P57 I }

REPORTER B\ Bzhi HE B, MEFEEXFEN A/ FEhHLEIE, o RFEA DIPLOT #i7
{ZFD3PLOTHTFIREL I EE R X, $77F Workflow > VTCVidoes, & Calculate Views™ o] B a0 4 FUE R AFH A MARE .

s View Side” 3f'View CutSection” RMEFLHMMARESEE, MEFEE. JRFEMAESF 0nly update & Save Side
View” / “Only Update & save cut section file” [EZHLE

3. UBAEFzZE, s Exportvideos” FHEFHMERAIIFE, HESFHITER
4. MRFEMEPENE, FEDPLOTHIFEFEHMENXHE, REFENEL

‘ D -
Page 44 |4 I ‘ ¥ W Tune Memory Open veny sasratcany Iﬁ;
T .

(=[5 Toots | §Tiris ¥ [(ARerORTER [ PRIMER

Step 2: Verify and update the view (Hover for help)

Measure
Properies View Side Only update & save side view property
Bookmarks View Cut Section Only update & save cut section file

Data PartTree  JavaScript  Layout
L T o Start0 | mtervallo.01 | Endozr |

picture Qualty: 1uu Export videos @

| T
e Step 3: Set picture time, quality and export

oasvs ;:?!: LS-DYNA Environment 03

C-NCAP 2024 Front AEB OOP
OOP+FRB/MPDB 3k & A EFMlHKR S

oasvs -L -DYNA Environment
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OOP+FRB/MPDB 3k & A=l

E X Automotive AssessmentsF F#iE:

1. 7PRIMER $TFMPDBriE=Z R, &3 Workflows, #8753 N Automotive AssessmentsiZit

2. AN TR{LHCR%E MPDB, Front AEB OOP, 2024 , 315 1% IF RIS B0 fir |

3. HEEA(EBYR, THOR50M CNCAP, BHEA) &1 NESFALA4H H ID 155 (5% 251 FRB / MPDB (48R, thib&Eg)

4. ESEREMNBHEE: £MMIVER, =T B-pillar, Retractor Force #1 Retractor Pullout 15, TS /LR VIR EA %
5. AT AEB ERFhPERAVEREZ] () FRB/MPDB B HMARMZ]) . I 05s, SIRIBEASRERIEX

6. = Save To File & i P {5 2 3. json X 4

B-0x

Time of first sample s

Accaierations fromaviat. ||

Duration of OO braking: 0sls

HEESmak
BEEREE

(4538)
®

UaSVS 24 Ls-ovNA Environment §

OOP+FRB/MPDB 5 A=

= X Automotive Assessmentsf P #38:
1. B-pillar: EENEEITAY History Node, AITFERS TR B EFMEERRE | oo
2. Retractor Force: EHEHBZENA Y, TE=—MFRANEFREE—

A {#FE¥%%5 *ELEMENT_SEATBELT_RETRACTOR i X #%U1%%, 3fB *DATABASE_ASKII 2$T7F SBTOUT

B. f2D Z$#s#4T *DATABASE_CROSS_SECTION ¥ 4@, &S BLEE AR

C. £%4uWask 1D 8T, BH A *DATABASE_HISTORY_SEATBELT, 3fH *DATABASE_ASKII £3TFF SBTOUT
3. Retractor Pullout: ESEBMBENER Y, H=frrkHE—:

A {3 *ELEMENT_SEATBELT_RETRACTOR X #5Uf 88, 3B *DATABASE_ASKIl 1#T7 SBTOUT

B. E££FEENE, Nt A “DATABASE_HISTORY_DISCRETE &5t

C. %ol e X @ History Node, He— MR8 EE 4 EE & Fixed Node, B—4#EBE = k795 Deformed node

v
Retractor eiement pulout

Retractor sisment pulaut A

Spring dsplacement

Displacement between two nodes 2

B
(i @ oo ¥ \
Retcior 2 Sewe 1) ectn E
Retractor 1D Sastbet Element Retractor element force b
Retractor element force

A
Retractor 20 Seatbet (B1) secton force B
Retractor 1D Seatvet eisment force G

UaSVS 24 Ls-oVA Emvironment i}

3871468 LAST UPDATED 15 DECEMBER 2025



OOP+FRB/MPDB e HR{a=

Fo

)

EXVTCVideosH F#13:

1) 3% Protocol % C-NCAP Front AEB OOP

2) HEEREREAA

3) s D3PLOTEf[E5ic, HEMERHEIAE LA Tl Save BEHELFE
4) #EFEZEAH S NodelD

5) EPEEBEAL Parts

6) ®EPFER, et HMSE Parts HFHRRABEANNERRNHE

7)) #EFITEARIEBLHFRENEPECEE BEFFAEMRLIN3 S

8) MPFH Parts FILEA mFE, HEFEFRE

9) #EFE—MREFEDERARE ek, DIPLOT R4 8a5itERAHRE

10) Saveto file {£7F F F %38 JSON 3+
(ETNESZESES T H M Workflows {584 JSON 345, iLR—- JSON SiHAH

%~ Workflows 15 8)

Uasvs +% LS-DYNA Environment

OOP+FRB/MPDB R{a=

ol

BRIk & -

12

% OOP+FRB/MPDB & &y E R332y, o F2k 4
FLHEMNERBINE— JSON X EEEBRIES
SEIRAPES F A FLA Workflows FI P #1E:

= Automotive Assessments

« VTCVideos

FT7T REPOTER #1{4, = 7ZEE4&+77789 REPORTER #
N A& F &Y Open Livrary Template #25 E#R, &
Library Templates th%£3% Automotive 175, =M
I8 A1t Front 1 C-NCAP VTC frogtg = 24k
2024

LAY < 3 AEB OOP ZER A9 =4 TRIRE
#£4% OOP+FRB/MPDB g%, FRiG4 AR &

Uasvs % Ls-DvmA Emironment
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8 220 i 0

0asys # wsomaame
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4.9.10. Euro NCAP Virtual Far Side VC2 (Assessment Criteria)

Euro NCAP Virtual Far Side VC2 (Assessment
Criteria)

This topic focuses on the automation of the Validation Criterion 2 (Assessment Criteria)
assessment using REPORTER. You can also use Automotive Assessments to perform the
correlation interactively.

Introduction

The Euro NCAP Virtual Far Side 2024 VC2 (Assessment Criteria) REPORTER Template

can be used to perform the Validation Criterion 2 (Assessment Criteria) check according

to section 6.3.10 of the Euro NCAP VTC Simulation and Assessment Protocol v1.0:
Validation Criterion 2 (Assessment Criteria): \(d_{AC} < 30\%\)

If the template is successfully generated it will show a report summarising the
assessment criterion limits, values, \(r_{AC_{sim}}\), \(r_{AC_{test}}\) and \(d_{AC}\) as
well as Far Side scores. The graphs for all the assessment data and structures are
plotted to allow you to understand the results in more detail.

Firstly, in PRIMER, you should have set up the occupant and structures required for your
Simulation model. This can be found in Workflows in the tools menu, then Automotive
Assessments and under the Crash Test dropdown find 'Far Side + VTC' and fill out the
Driver and Structures (Airbag is optional). Then save the created Workflows data using
the Save to File or Save to Model buttons. For more information see the 'Automotive
Assessments PRIMER' manual.

Using the REPORTER template

Before using the REPORTER template, you should have defined the occupant and
structures user data required for your model in PRIMER (see Automotive Assessments
PRIMER for details).

In REPORTER, click the Automotive tab and then filter by Virtual Testing (under
protection) & Euro NCAP (under regulation) and double-click Euro NCAP Virtual Far
Side 2024 VC2 (Assessment Criteria) to open the template.
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Library Templates

All Automotive General ICFD Seismic Standard
v Page size &
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[ PowerPoint (16:9) __ E_E_.___.g? ..i‘[_,\ '8 i
3 Sy 2
] PowerPoint (Widescre g _ P e - -
= . ) R - . | N
Vv Page orientati... — RS Ul i
[] Landscape Ill III
[] Portrait ) : -
Euro NCAP Virtual Far Side 2024 VC2 ... Euro NCAP VTC Quality Criteria Euro NCAP VTC Videos
v Regulation
[] c-Necap
Euro NCAP e
: n
ol || = M '
I i ) I S
m
LS-DYNA to ISO-MME Euro NCAP Virtual Far Side 2024 VC1 ...
Vv Protection
[] Adult occupant
[] Pedestrian
Virtual testing Selected template: Euro NCAP Virtual Far Side 2024 VC2 (Assessment Criteria) C:\Virtual_Testing\templates\automotive_assessm...
Vv Impact location Performs the occupant injury assessment for Euro NCAP Virtual Far Side 2024 and calculates Validation Criterion 2 as specified in section
[] Far Side 6.3 of the Euro NCAP Virtual Far Side Simulation & Assessment Protocol v1.0.
[] Front
[ side ~
Add library...

cance

You will first be prompted to select your Test file, this can be .iso, .mme, .chn or .csv
format:

m Select test file X

Select the test file (ISO-MME or CSV).

OK Cancel

Next you will be prompted for the distance between the Head CoG and the Red Line
which marks the inboard intrusion from your previous Side MDB or Side Pole
simulation.
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MRed Zone X

Input Distance from Head Node to Red Zone (mm)

800 A~V

OK Cancel

Finally you will be prompted for the Simulation (.key) file. Once selected the REPORTER
Template will run and produce the results.

m Select keyword file X

Select the LS-DYNA keyword file of the job you wish to post-process.

OK Cancel

REPORTER Results

Page 1 contains the DRIVER_HEAD_EXCURSION, and all the required assessment data
(Values, Far Side Scores, Assessment Criteria Limits, \(r_{AC_{sim}}\), \(r_{AC_{test}}\) and
\(d_{AC}\) values). The total Validation Criterion 2 pass or fail is then displayed next to
the Far Side Assessment Criteria scores out of 12.

Euro NCAP Virtual Far Side VC2 (Assessment Criteria)

H IAC
Head Excursion I ey N I I I
HIC 700 o 0020

Head 14296 14296 0020
2/2

Head Excursion ™S [g] 80 15686 1568 0195 NG
P S S Excursion [mm] 690340 | YELLOW | YELLOW = 638887 638892 0810 0810 G0N
Upper Neck Fx [kN] 374 o682 ose2 0132 [HEEHN
0 MxOC [INm] 28 20193 20193 o118 [NNGHN
MyOC [Nm] 50 17947 17946 0350 |EEGH
2/2 2/2
—~ Lower Neck Fz [kN] 374 0730 o730 o105 [HGENN
£ 0 fioes
£ Mx [Nm] 248 92886 2886 0375 [DSIGM
= My [Nm] Monitored 40560 40560 Monitored
00 TA oo
g Chest Compression Upper (mm] 50 092 o0g2 o010 NN
% i Vehicle céntreline | Middle [mm] 50 1878 1878 003 |EENN
8 Lower [mm 50 2/2 2/2 1896 189 0038
z frm} loos |
8 Abdomen Compression  Upper [mm] 65 0755 0755 0012
A 4 P pp o012
N 2 Lower [mm] 65 5202 5202 oost [EEEI
Pubic Symphysis Force [kN] 28 PASS PASS 0576 0576 020 OGN
250 Fareme- Lumbar Fy kN] 5 PASS PASS 0901 0901 o257 |EEE
; Fz kN 2 PASS PASS 1361 1361 0680 0660 [OONN
460 Fhsssesss : : Setbn ..l My [Nm] 120 PASS PASS 64236 6423 0535 0535 [AONN
T T T t
100 200 300 400 500 600 700 800 900 =
Head excursion (mm) Total Far Side Score

SEEEE Ve [ sm ] e
- DS 62 6 /2

*Reached Capping Limit

Sim | C:/Users/harry.graham/Documents/Work/08_FS_AEMDB_75_x-ref_z-ref_50M_Sim_1/08_FS_AEMDB_75_x-ref_z-ref_50M_Sim_1.key

1/24

Test | C:/Users/harry.graham/Documents/Work/08_FS_AEMDB_75_x-ref_z-ref 50M_Sim_1/isommefFar_side/Channel/FS_Pole_75_x-ref_z-ref 50M_Sim_1.chn
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Page 2 contains more in depth results for the Simulation Model and Page 3 contains the
same set of results for the Test Model.

Euro NCAP Virtual Far Side VC2 (Assessment Criteria)

Simulation Results

_ Value Higher Limit  Lower Limit* Score Pelvis and Lumbar Value Limit Performance

Excursion [mm] 638.887 Pubic symphysis [kN] 0.576 28 PASS
HIC15 14.296 500 700 2.000 Lumbar Fy [kN] 0.901 20 PASS
Resultant 3ms acceleration [g] 15.686 72 80 2.000 Lumbar Fz [kN] 1.361 35 PASS
Head Score 2.000 Lumbar Mx [Nm] 64.236 120 PASS
*Lower performance limit in bold if it s also a capping limit = 0

_ Value Higher Limit  Lower Limit Score

Upper tension [kN] 0.682 3.74 2.000

Upper lateral flexion [Nm] 29.193 162 248 2.000

Upper extension negative [Nm] 17.947 50 2.000

Lower tension [kN] 0.730 3.74 2.000

Lower lateral flexion [Nm] 92.886 162 248 2.000

Lower extension negative [Nm] 40.560 100 2.000

Neck score 2
Value Higher Limit  Lower Limit* Score

Chest lateral compression [mm] 1.896 28 50 2.000

Abdomen lateral compression [mm] 5.292 47 65 2.000

Chest and abdomen score 2.000

“Lower performance limit in bold if it is also a capping limit

Sim | C:/Users/harry.graham/Documents/Work/08_FS_AEMDB_75_x-ref z-ref 50M_Sim_1/08_FS_AEMDB_75_x-ref z-ref_50M_Sim_1.key
2/24

Test

C/Users/harry.graham/Documents/Work/08_FS_AEMDB_75_x-ref_z-ref_50M_Sim_1/isomme/Far_side/Channel/FS_Pole_75_x-ref z-ref 50M_Sim_1.chn

Pages 4 to 10 display the graphs for the required assessment data and pages 11 to 24
display the structure data from Table 6 in the Euro NCAP VTC protocol.

EuroNCAP Far Side VTC Validation Criteria 2

Neck Lateral Fle

Upper Neck Lateral Flexion Lower Neck Lateral Flexion
E £
£ <
€ €
@ @
£ £
S <]
= =
j=} j=2}
£ £
° T
c c
Q @
i} m
80 100 120 140 160 0 60 80 100 120
Time (ms) Time (ms)
=== (M1) Driver Upper Neck Lateral Flexion == (M1) Driver Lower Neck Lateral Flexion
== (1) Driver Upper Neck Lateral Flexion === (T1) Driver Lower Neck Lateral Flexion

6/24

Test

Sim | C/Users/harry.graham/Documents/Work/08_FS_AEMDB_75_x-ref z-ref 50M_Sim_1/08_FS_AEMDB_75 _x-ref z-ref_50M_Sim_1.key
C/Users/harry.graham/Documents/Work/08_FS_AEMDB_75_x-ref z-ref 50M_Sim_1/isomme/Far_side/Channel/FS_Pole_75 _x-ref z-ref_50M_Sim_1.chn

Running in Batch
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The template can also be run in batch mode, specifying the required information
through command line arguments.

If your results are in the same directory as the keyword file then you only need to
specify the keyword file on the command line and the test file and red zone which are
specific to this template:

<reporter_exe> -batch -file=<template_name> -
varKEYWORD_FILE=<keyword_file> -varTEST_FILE=<test_file> -
varRED_ZONE=<red_zone> -exit

[Add the -pdf, -html, -pptx command line arguments to write the report out in the
format you want]

Where:

reporter_exe [The full path and filename to the REPORTER executable

The full path and filename of the template you want to use. The
template_nameworkflow templates can be found
in $OA_INSTALL/workflows/templates/automotive_assessments

keyword_file  [The full path and filename of the keyword file
test file The full path to the ISO-MME or CSV file to be used for the Test model
red_zone Distance between the Head CoG and the Red Line

If the results are in a different folder to the keyword file, you will need to add an extra
argument to specify it:

<reporter_exe> -batch -file=<template name> -
varKEYWORD_FILE=<keyword file> -varTEST_FILE=<test file> -
varRED_ZONE=<red zone> -varRESULTS_DIR=<results_dir> -exit

Where:

results_didThe full path to the results directoryl

Similarly if you want to output the images and other files generated by REPORTER to a
different folder than the default, you will need to add an extra argument:

<reporter_exe> -batch -file=<template_name> -
varKEYWORD_FILE=<keyword_file> -varTEST_FILE=<test_file> -
varRED_ZONE=<red zone> -varOUTPUT_DIR=<output_dir> -exit

Where:

|output_di/1The full path to the output directoryI
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4.9.11. Euro NCAP Virtual Far Side VC1 (ISO Scores)

Euro NCAP Virtual Far Side VC1 (ISO Scores)

This topic focuses on the automation of the Validation Criterion 1 (ISO Scores)
assessment using REPORTER. You can also use SimVT to perform the correlation

interactively.

Introduction

The Euro NCAP Virtual Far Side 2024 VC1 (ISO Scores) REPORTER Template can be
used to perform the Validation Criterion 1 (ISO Scores) check according to section 6.3.5
of the Euro NCAP VTC Simulation and Assessment Protocol v1.0:

Validation Criterion 1 (ISO Scores): \(S_{Sensor} > 0.5\)

If the template is successfully generated it will show a report summarising the the sensor
scores for all the mandatory and monitored channels (listed in Table 6 of the protocol) as
well as the correlation graphs for each channel so that you can inspect any channels
which perform poorly. Additionally, a SimVT settings file (REPORTER settings.simvt) is
created which can be loaded in to the SimVT workflow tool to interrogate the results
interactively.

Before using the REPORTER template with Ansys LS-DYNA data you should have defined
the occupant and structures user data required for your model in PRIMER (see
Automotive Assessments PRIMER for details).

The REPORTER Template can be run interactively or in batch mode to generate the
REPORT and the instructions for running SimVT REPORTER Templates can be found here.

Report Pages

Page 1 contains a summary of the results for all the assessed and monitored channels.
It shows the PASS/FAIL status of Validation Criterion 1 as well as the run duration
PASS/FAIL status that requires the simulation time to be greater than 1.2 times the time
of maximum head excursion.
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Euro NCAP Virtual Far Side 2024 VC1 (ISO Scores)

Results Summary

i Score Mandatory

Head Angular Velocities 11HEADOOOOWSAV_D 05 Yes
Head Accelerations 11HEADOOOOWSAC_A 0.668 0.0701 0.797 0.267 0.648 0.663 0.689 05 No
Head Accelerations (derived from velocity) 11HEADOOVEWSAC_A 0672 0.0627 0.804 0272 0.645 0.665 0.69 05 No
Upper Neck Forces 11NECKUPOOWSFO_A 0722 0.0825 0.809 0.293 0.642 0.624 0.697 05 No
Upper Neck Moments 11NECKUPOOWSHMO_B 0.779 0.394 0.707 0.464 0813 0.143 0751 05 No
Lower Neck Forces 11NECKLOOOWSFO_A 0.704 0.168 0.693 0.368 0.641 0463 0.671 05 No
Lower Neck Moments 11NECKLOOOWSHMO_B 0.657 0311 0.0325 0.5 No
Spine - T4 Accelerations 11THSPO400WSAC_C 0194 046 0346 05 Yes
Spine - T12 Accelerations 11THSP1200WSAC_C 0319 0477 0204 05 Yes
Lumbar Spine Forces 11LUSPO00OWSFO_B 0.653 0.0982 0.618 0.277 0713 0.624 0.681 05 No
Lumbar Spine Moments 11LUSPO00OWSHMO_B 0713 0.624 0.699 0.167 0.765 0.209 0721 05 No
Shoulder Joint Force 11SHLDRIOOWSFO_B 0.745 0.187 0.774 0428 0.668 0385 0728 05 No
Shoulder - Rib Displacement (corrected) 11SHRIRIOONSDSOC 0799 1 - - - - 0799 05 No
Thorax - Upper rib displacement (corrected) 11TRRIRTOTWSDSOC o071 1 - - - - o071 05 No
Thorax - Middle rib displacement (corrected) 11TRRIRIOZNSDSOC 0744 1 - - - - 0744 05 No
Thorax - Lower rib displacement (corrected) 11TRRIRIOSNSDSOC 0805 1 - - - - 02805 05 No
Abdomen - Upper rib displacement (corrected) 11ABRIRIOIWSDSOC Missing - - - - | Missing 05 No
Abdomen - Lower rib displacement (corrected) 11ABRIRTOZWSDSOC 056 1 - - - - 056 05 No
Pelvis acceleration 11peLvoooowsac e [IOEIIN o+ [IGEEEE o« [EEEE o SN 05 Yes
Pubic Symphysis Loadcell Forces 11PUBCOO0ONSFOYB - - 0694 1 - - 0694 05 No
B-Pillar (non-struck side) Accelerations 148p1LL00000ac 0 [IEEENN oo NG o EEEE o:: ST 05 Yes
Lap Belt (B6) Force 11SEBE0003B6FO00 0.599 1 - - - - 0.599 0.5 No

Shoulder Belt (B3) Force 11seeeooossaroco  NCEETIN 1 - [ oe 05 Yes

Sim

127 =

pathjto/simulation/data/binout0000

path/to/test/data/iso.mme.

Page 2 shows the trace of simulation head excursion versus time. The trace must
extend in to the green zone in order for the check to pass.

Euro NCAP Virtual Far Side 2024 VC1 (ISO Scores)

Head Excursion (Simulation)

M1 Head Excursion = | Head - Sled | + 0.08 Hedbursion v ] o

Max Head Excursion 0639 metres
Time of max Head Excursion (t_max) 0.167 seconds
Analysis end time (t_end) 0200 seconds

Head Excursion (m)

000
0.000 0.020 0.040 0.060 0.080 0.100 0.120 0.140 0.160 0.180 0.200 0.220
Time (s)
=== (M1) Sim Head Excursion
% (M1) Sim Head Excursion Max = 0.6393 m @ 0.1671 s

Sim | path/to/simulation/data/binoutd000

Test | path/to/test/datalisomme.

Pages 3-25 show the corridor plots for each sensor. 3D sensors will have X, Y and Z
plots:
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Euro NCAP Virtual Far Side 2024 VC1 (ISO Scores)

Head Angular Velocities

I N N I N N NS

11HEADOOOOWSAVXD m 11HEADOOOOWSAVXD 0857 0822 0857 0934 383 0551
M1 11HEADOOOOWSAVYD m 11HEADOOOOWSAVYD 0859 0885 0.967 0864 _ 144 0207
M1 11HEADOOOOWSAVZD m 11HEADOOOOWSAVZD 0973 089 0982 0954 [ osse | 168 0243

(M1 vs T1) 11HEADOOOOWSAVXD | Corridor (M1 vs T1) 11HEADOOQOWSAVYD | Corridor (M1 vs T1) 11HEADOQOOWSAVZD | Corridor
60.000 25.000 30.000
50.000 H 20.000
20.000
40.000 3 15.000

H K H

4 4 4

£ 0000 £ 10000 g 1000

€ S €

g 20000 K 5.000 2

2 2 2 0.000

g T g

£ 10.000 £ 0.000 | £

& & &

0.000 5.000 -10000
-10.000 i -10.000
H -20.000
20000 15,000
0000 0020 0040 0060 0080 0100 0120 0140 0160 0.180 0000 0020 0040 0060 0080 0100 0120 0140 0160 0.180 0000 0020 0040 0060 0080 0100 0120 0140 0160 0.180
Time () Time (s) Time (s)

———  Simulation curve ——— TestCunve Inner Corridor Outer Corridor Sensor score > 0.5 _

Sim | path/to/simulation/data/binoutd000

Test

path/to/test/data/iso.mme.

1D Sensors will have a single plot:

Euro NCAP Virtual Far Side 2024 VC1 (ISO Scores)

Shoulder - Rib Displacement (corrected)

M1 11SHRIRIOOWSDS0C T 11SHRIRIDOWSDS0C 0.828 0767 0921 0651 0799 0.00563 0.799

(M1 vs T1) 11SHRIRIOOWSDSOC | Corridor

10.000

Displacement (x1E-3 m)

4

000
0000 0020 0040 0060 0080 0.400 0120 0.140 0.160 0.180
Time (s)

Simulation curve Inner Corridor

Test Curve Outer Corridor

Sim | path/to/simulation/data/binoutd000

path/to/test/data/iso.mme.

Test

Monitored sensors are shown with the PASS/FAIL status in parenthesis (e.g. "(PASS)" in
the image above means that the seatbelt B3 force sensor passed the check, but the
Euro NCAP protocol only requires it for monitoring purposes at the moment).

The final pages of the report contain a table showing the detailed results for each
correlation so that they can all be viewed in one place.
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11HEADOOOOWSAVXD
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1 I 1 N I NS RS Ry

11HEADOOOOWSAVXD

11HEADOOOOWSAVYD ~ T1  11HEADOOOOWSAVYD
11HEADOOOOWSAVZD ~ T1  11HEADOOOOWSAVZD
11HEADOQOOWSACXA T 11HEADOQQOWSACXA
11HEADOOOOWSACYA  T1  11HEADOOOOWSACYA
11HEADOOOOWSACZA  T1  11HEADOOOOWSACZA
11HEADOOVEWSACXA  T1  11HEADOOVEWSACXA
11HEADO T1 11HEADO(

11HEADOOVEWSACZA T 11HEADOOVEWSACZA
11NECKUPOOWSFOXA  T1  11NECKUPOOWSFOXA
11NECKUPOOWSFOYA  T1  11NECKUPOOWSFOYA
11NECKUPOOWSFOZA  T1  11NECKUPOOWSFOZA
11NECKUPOOWSMOXB  T1  11NECKUPOOWSMOXB
11NECKUPOOWSMOYB  T1  11NECKUPOOWSMOYB
11NECKUPOOWSMOZB  T1  11NECKUPOOWSMOZB
11NECKLOOOWSFOXA  T1  11NECKLOOOWSFOXA
11NECKLOOOWSFOYA  T1  11NECKLOOOWSFOYA
11NECKLOOOWSFOZA ~ T1  11NECKLOOOWSFOZA
11NECKLOOOWSMOXB  T1  11NECKLOOOWSMOXB
11NECKLOOOWSMOYB  T1  11NECKLOOOWSMOYB
11NECKLOOOWSMOZB ~ T1  11NECKLOOOWSMOZB
11THSPO40OWSACXC ~ T1  11THSPO400WSACXC
11THSPO400WSACYC T 11THSPO400WSACYC
11THSPO40OWSACZC  T1  11THSPO400WSACZC
11THSP1200WSACXC ~ T1  11THSP1200WSACXC
11THSP1200WSACYC  T1  11THSP1200WSACYC

Sim | path/to/simulation/data/binoutd000

Test | path/to/test/datalisomme.

Euro NCAP Virtual Far Side 2024 VC1 (ISO Scores)

Detailed Results (Continued)

0.857 0.822 0.857 0934
0.859 0.885 0.967 0.864
0973 0.896 0.982 0954
0714 0353 0.86 0.698
0.891 0.406 0921 0.875
0.699 0437 0812 059
071 0362 0.863 0715
0.896 0416 0918 0.891

07 0422 0812 059
076 0385 0.924 0781
0.907 0.448 0.885 0.898
0.697 0444 0812 0558
0.805 0528 0918 0.838
0715 0435 1 0673
0.847 0445 0979 0.946
0745 0438 0.985 0.606
0812 0421 0812 061
0.698 0.405 0794 0.609
0.926 0628 0.803 0.884
0792 0567 0.967 0711
0.822 045 0.927 0913
0702 0554 0.961 0.609
0.701 0476 0.982 0713
0.64 0456 0.824 0594
0.697 0639 0.961 0.84
078 0485 0.927 0764

0.668
0.797

0.648
0672
0.804
0.645
0722
0.809
0.642
0.779
0.707
0813
0.704
0.693
0641
0833
0.766
0.787

383
144
168
333
127
314
298
129
316

582
124e+3
193
227
6.98

102e+3

129e+3
129

61

639
69.8
165
124
124
185

0551
0.207
0.243
0.0701
0.267
0.663
0.0627
0272
0.665
0.0825
0.293
0.624
0394
0.464
0.143
0.168
0368
0463
0.657
0311
0.0325
0.194
046
0346
0319
0477

Sensor
Score

0.689
0.689
0.689

0.69

0.69

0.69
0.697
0.697
0.697
0751
0751
0751
0671
0671
0671
0811
0811
0811
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4.9.12. Euro NCAP 2026 Protocols
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4.9.12.1. Euro NCAP Scoring and Colour Bands

Scoring and Colours
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Euro NCAP 2026 introduces a new scoring and coloring system. This system uses a

score banding system that will be explained below. Understanding the new scoring and

colouring system is key to utilizing the new workflow templates.

1.

2.

Protocols

Colour Banding

Score Banding

Score Banding with Modifiers

Points

Example Calculations

Euro NCAP FWDB 2026

Occupant Body Region Criterion
HIC 451.18 500 700 700
Resultant 3ms Acc. 64.89 720 80.0 80.0
Head & Meck MNeck Shear -1.48 -1.20 -2.00 -2.00
MNeck Tension 1.29 1.70 2.60 2.60
MNeck Extension -20.44 -36.0 -49.0 -49.0
Chest C_ompressi_on : 3497 18.0 34.0 34.0
Viscous Criterion 0.18 0.50 1.00 1.00
Left Femur 0.00 2.60 6.20 6.20
Driver Knee, Femur Left Knee 0.18 6.00 15.00 15.00
& Pelvis Right Femur 0.00 2.60 6.20 6.20
Right Knee 0.21 6.00 15.00 15.00
Left Compression 0.00 2.00 8.00 8.00
Left Upper Tibia Index 2.40 0.40 1.30 1.30
Left Lower Tibia Index 0.87 0.40 1.30 1.30
Lower Leg = =
Right Compression 0.00 2.00 8.00 8.00
Right Upper Tibia Index 3.60 0.40 1.30 1.30
Right Lower Tibia Index 0.89 0.40 1.30 1.30

1. Protocols
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All scoring and colour band information may be found in more detail under the official
Euro NCAP 2026 protocols.

2026-Protocols

2026-Frontal-Impact

2026-Colour-Band-Excel

All 2026 Frontal REPORTER Templates are in accordance with the latest protocols and
methodologies.

2. Colour Banding

The 2026 Colour Banding has five possible outcomes. This new method of coloring the
occupant data partitions the occupants score into five possible categories.

The way the colour is determined is by splitting the performance range (High
Performance Limit - Low Performance Limit) into thirds.

Lets take a look at an example below: 2026-Colour-Band-Excel

200.00 -566.67 5B6.67 -633.33
72.00-74.67 J4.67-77.33
1.20-1.47 1.47-1.73
1.70-2.00 2.00-2.30
36.00 -40.33 40.33 - 44.67

18.00-23.33 23.33-28.67

0.50-0.67 0.67-0.53
2.60-3.80 3.80-5.00
6.00-9.00 5.00-12.00
0.00-0.43 0.43-0.57
0.00-2.67 2.67-533

In the first Row we have a Possible Head HIC range with a High Performance Limit (HPL)
of 500 and a Low Performance Limit (LPL) of 700. The range is then split into equal
thirds, each portion having a size of 66.67.

If the occupant HIC value is lower than the HPL then the Banded Score will be Green.

If the occupant HIC value is within the first third 500 - 566.67 then the Banded Score will
be Yellow.

If the occupant HIC value is within the middle third 566.67 - 633.33 then the Banded
Score will be Orange.
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If the occupant HIC value is within the final third 633.33 - 700 then the Banded Score will
be Brown.

Lastly, If the occupant HIC value is greater than OR equal to the LPL the score will be
Red.

3. Score Banding

The colour band scheme directly influences how the body region values are translated
into percent scores. The scores are also banded in a similair fashion to the colour
schemes.

Section 3.4 in 2026-Frontal-Impact outlines the banded scoring procedure.

34 Colour band scheme

Criterion ‘ Green ‘ Yellow ‘Drange Brown Red

Body region Limit value points

HIC1s
Ares-3MSs
Head & Neck F shear

Fz.benslnn

MYEKIH"IBIIZIH

DGhE'S[ compression

Chest & Abdomen Wiiscous enternion

D-BMDI'I'IEI‘I COFMPrassson

Facetabulum

Knee, femur and

. Fremur
pelvis
chnee
Lower Leg, Foot & hioia
Ankle Fia

As we see above, the colour bands have an associated percentage.
Green: 100%
Yellow: 80%

Orange: 40%
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Brown: 20%
Red: 0%

Since the colour bands are split by percentage into thirds the score banding will operate
the same way.

If the body region value is below the HPL you will score 100%

If the body region value is in the first third that means your percent score BEFORE
banding will be between 100% - 66.6%. That score will be automatically banded to the
yellow region and receive an 80%

If the body region value is in the middle third that means your percent score BEFORE
banding will be between 66.6% - 33.3%. That score will be automatically banded to the
orange region and receive a 40%

If the body region value is in the last third that means your percent score BEFORE
banding will be between 33.3% - 0.01%. That score will be automatically banded to the
brown region and receive a 20%

Lastly, if the body region value is equal to or above the LPL you will receive 0%

4. Score Banding with Modifiers

A question arises from the above score banding on how modifiers are factored into
banded scoring.

From section 4.3.1 from 2026-Frontal-Impact
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4.3.1 Occupant Modifiers

The modifier penalties mentioned in the table below are defined as a percentage of the maximum
body region score for each dummy, in each loadcase and are applied to that body region. Further
details regarding the modifiers and how they are applied to the rating can be found in Technical

Bulletin CP 007.

Adult Occupants Modifiers Criterion Medifier score
Head bottoming out Inspection -20%
Unstable airbag contact Inspection -20%
Hazardous airbag deployment Inspection -20%
rlesd & neck DAMAGE (THOR-50) 042 < DAMAGE <047 200
Incorrect airbag deployment Inspection -20%
Excursion (rear seats) z g%mm _115(?3;}%
Steering wheel contact Inspection -20%
Chest Shoulder belt load 50 & 50™ Percentile = 6.00kN -40%
Incorrect airbag deployment Inspection -20%
Submarining Inspection -100%
Knee, femur and Knee load — Variable z 3.8kN or 6.0mm Inspection -20%
pelvis Knee load — Concentrated Inspection -20%
Incorrect airbag deployment Inspection -20%
Rearward = 100mm -50%
Lower leg, foot Pedaldisplacement Rearward = 200mm -100%
and ankle Vertical 72mm -20%
Pedal blocking 50mm -20%

Modifiers in the 2026 Euro NCAP protocols are an additive percent deduction from the
banded percent score.

Meaning that modifiers are added AFTER the initial score has been banded and affect
only the final body region score

Modifiers are also stackable meaning that a single body region may receive multiple

modifiers.

IE The Head and Neck body region may receive two -20% modifiers. This would result in
a -40% deduction to the total Head and Neck banded score.

5. Points
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The 2026 Euro NCAP protocols use a point system to determine how well a virtual test
performed.

Section 3 from 2026-Frontal-Impact gives a breakdown of points based on protocol

3.2 FWDB
Chest & Knee, Femur Lower leg, .
Occupant ‘ Head & Neck ‘ T ‘ P Foot & Ankle Total points
Driver 1.25 1.25 1.25 1.25 5.0
Front passenger 0.625 0.625 0.625 0.625 2.5
Rear passenger 0.625 1.25 0.625 - 2.5

3.3 Sled and Virtual testing

Knee, Lower leg,
Loadcase | Occupant i:lESt & femur & foot &
abdomen pelvis ankle
Sied Driver 0.625/2 0.625/2 0625/2 0.625/2 25
e
Front passenger 0.625/2 0.625/2 0.625/2 0.625/2 2.5
Driver 0.625/3 0.625/3 0625/3 [0.625/ 3] 25
Virtual
Front passenger 0.625/3 0.625/3 0.625/3 [0.625/ 3)* 2.5

*Points awarded by default unless in any physical test (including full-scale) any dummy exceeds
the LPL for Tibia index or Tibia force

[To be implemented once lower leg certification procedure is adopted and virtual models qualify]

The final test score will be a summation of each occupants total points.

The total points are a summation of each occupants body region points.

Points are awarded based on the banded pecent score.

If an occupant scores a green 100%, then they will receive full points for that region

If an occupant recieves a yellow 80%, they will recieve 80% of the maximum point value
for that region

If an occupant recievs an orange 40%, they will recieve 40% of the maximum point value
for that region

If an occupant receives a brown 20%, they will receive 20% of the maximum point value
for that region
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If an occupant receives a red 0%, they will receive 0 points for that region

Lastly, if an occupant receives a modifier on top of their score, they will receive a point
value equal to the % associated with the modified final score

*kkkk |MPORTANT *kkkk

For ease of readability all Frontal Sled and Virtual REPORTER Templates provide two
final point values

as seen in section 3.3 of 2026-Frontal-Impact Sled and Virtual are divided by 2 and 3
respectively. This is due to there being 2 sled protocols and 3 virtual protocols

The REPORTER Templates will present the points as having a possible max value of
0.625 throughout the template. Only on the front page will the templates automatically
divide by the correct value to present the true points

This is done so that the user may easily assess and address any problematic body
regions using a universal point value. This is done on request of multiple industry
professionals who prefer a cleaner point system.

If you would like an accurate body region point value, make sure to divide the presented
score by its respective denominator.

3.3 Sled and Virtual testing

Knee, Lower leg,
Loadcase | Occupant i:lESt & femur & foot & chtatl
abdomen pelvis ankle poInts
Sied Driver 0.625/2 0.625/2 0625/2 0.625/2 25
e
Front passenger 0.625/2 0.625/2 0.625/2 0.625/2 2.5
Driver 0.625/3 0.625/3 0625/3 [0.625/ 3] 25
Virtual
Front passenger 0.625/3 0.625/3 0.625/3 [0.625/ 3)* 2.5

*Points awarded by default unless in any physical test (including full-scale) any dummy exceeds
the LPL for Tibia index or Tibia force

[To be implemented once lower leg certification procedure is adopted and virtual models qualify]

6. Example Calculation

To better understand the band colours, scoring, modifiers and point system lets look at
an example:
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Criterion Band % Total % Mod. % Modified Points

QOccupant Cap. Limit Occupant Points

HIC 51.57 500 700 100
Resultant 3ms Acc. 26.08 72.0 80.0 100
Head & Meck MNeck Shear 11 -1.90 -3.10 100
Neck Tension 0.89 2.70 3.30 100
Neck Extension 1037 -42.0 -57.0 100
et Compression 2356 200 420 -
Viscous Criterion 0.08 0.50 1.00
Left Femur 0.81 3.80 9.10
Driver Knee, Femur Left Knee® 140 6.00 15.00
& Pelvis Right Femur 1.94 3.80 2.10
Right Knee® 077 6.00 15.00
Left Compression 170 2.00 8.00
Left Upper Tibia Index 0.29 0.40 130
Left Lower Tibia Index 021 0.40 130
Lower Leg’ = =
Right Compression 246 2.00 8.00
Right Upper Tibia Index 033 0.40 130
Right Lower Tibia Index 023 0.40 130

! Lower leg score points awarded by default unless in any physical test (incuding full-scale) any dummy exceeds the LPL for Tibia index or Tibia force
* Knee Scores are not applicable for virtual tests

Here is a real example calculation taken directly
from EuroNCAP_Front_Sled_2026_robustness1.ort

We are looking at the DRIVER occupant and we are on the Full Body Assessment slide

- Head & Neck: All Head & Neck criterion fall under their respective HPL meaning
they all receive 100% scores. This gets banded to the Green 100% score and since their
are no modifiers selected the modified points are the same as the banded score. The
total possible points for Head & Neck is 0.625 (please see important), and this DRIVER
receives full points.

- Chest: The DRIVER Viscous Criterion Max Value is below the HPL so it receives a
banded score of Green 100%; however, the Chest Compression has a Max Value that
lands within the first third of the chest compression performance limit. This results in
the score being banded to the Yellow 80%.

The Total % is the minimum value of all the body region criterion; therefore, the Total %
is that of the Chest Compression Banded 80%

Then we apply any modifiers which we can see we have an active -40% selected for the
chest. This is applied POST banding so we have a Modified Score of 40% (80%-40%)

Lastly, we convert % to points and we receive 40% of the maximum 0.625 points,
resulting in 0.250 points (0.625 * 0.4)

- Knee, Femur & Pelvis: Similar to the Head & Neck Score all Knee, Femur & Pelvis
Max Values are below the HPL resulting in Green 100%. An important note here is that
Knee Scores are not applicable for Virtual Tests as per section 3 in 2026-Frontal-Impact.
We still show the Knee Max Value for transparency, but the score is not calculated and
will not effect the final points.

408 /468 LAST UPDATED 15 DECEMBER 2025


https://www.euroncap.com/media/85826/euro-ncap-protocol-crash-protection-frontal-impact-v10.pdf
https://www.euroncap.com/media/85826/euro-ncap-protocol-crash-protection-frontal-impact-v10.pdf
https://www.euroncap.com/media/85826/euro-ncap-protocol-crash-protection-frontal-impact-v10.pdf
https://www.euroncap.com/media/85826/euro-ncap-protocol-crash-protection-frontal-impact-v10.pdf
https://www.euroncap.com/media/85826/euro-ncap-protocol-crash-protection-frontal-impact-v10.pdf

3.5.3 Knee, femur & pelvis

.. Hill st Hill 5ot THOR 50 Hill g5t
Criterion
HPL - LPL HPL - LPL HPL - LPL HPL - LPL
Ful:e‘.ubl.ll.n kM 33-41
F e kM 26-62 38-91 38-91 48-11.5
Dinee” mm 6-15 6-15 6-15 6-17

*Not applicable to virtual tests.

- Lower Leg: Similar to Knee Scores the Lower Leg scores are not applicable to Virtual
Tests according to section 3 of 2026-Frontal-Impact. Again Max Values are shown for the
benifit of the user, but will not be scores or used in the final point calculations. Instead,
Lower Leg Points are automatically awarded full points unless the user selects the
appropriate modifier to set the value to 0. Therefore, the DRIVER receives the full 0.625

points.

3.5.4 Lower leg, foot & ankle

Hin st Hill 50t THOR S0t Hil g5t
Criterion
LPL HPL - LPL HPL - LPL HPL - LPL
it 1.3 04-13 04-1.3 [0.4]-1.3
Fiibia* kM 8.0 20-80 20-80 [4.0]-10.0

*Not applicable to virtual tests.
Limits in [square brackets] are to be implemented once a lower leg certification procedure is

adopted.

- Total: The final step in this calculation is to sum up all the body region points.

Head & Neck + Chest + Knee, Femur & Pelvis + Lower Legs

Head & Neck : 0.625

Chest: 0.250

Knee, Femur & Pelvis: 0.625

Lower Legs: 0.625

Total Occupant Points = 0.625 + 0.250 + 0.625 + 0.625 = 2.125

True Total Occupant Points = Total/3 = 2.125/3 = 0.708 (Important)
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4.9.12.2. Euro NCAP Validation KPI

Euro NCAP Validation KPI

Euro NCAP VTC Simulation and Assessment
Protocol Frontal Impact

This topic focuses on the automation of the Validation Criterion 2 (Assessment Criteria)
assessment using REPORTER. You can also use Automotive Assessments to perform the
correlation interactively.

Introduction

The Euro NCAP Full Frontal Validation KPI REPORTER Template can be used to
perform the Validation 1 & 2 Key Performance Indicator or KPI (Assessment Criteria)
Highlighted in Section 5.3.2 in Euro NCAP Crash Protection Virtual Testing. The
equations used for the KPI calculations, taken from Section 5.3.2 are shown below:

] _ Al

TACiese = ACjimit

irrel

- _ AE.\ZI:JTL
ACgim —

s Actimel

E-f T:qr-?'e:ﬂ. 2 5{]%
dac =

TACTest — Ihf.‘iim'

Section 5.4.1 Mentions the sensors that are required for evaluation for Frontal Impact.

Frontal Impact Sensor location ‘ Type ‘ Axes
Head & Neck Head CoG Accelerations nY.Z
Accelerations xY.Z
Chest & Abdomen Chest
Deflection X
Knee, femur and pelvis Pelvis Accelerations xY.Z
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According to section 5.4.2, if \(r_{AC} 2 50\%\) then \(d_{AC})\ must be calculated
and evaluated for pass/failure determined by Validation Criterion 2 (Assessment
Criteria): \(d_{AC} < 30\%\)

For each sensor, the \AC_{limit}\ mentioned is shown in tables in Euro NCAP Crash
Protection Frontal Impact Section 3.5 under Lower Performance Limit or LPL.

Criterion | HIll 5t | HIll 50t | THOR 50t | Hinos®

| HPL-LPL  capping | HPL-LPL Capping | HPL-LPL Capping | HPL -LPL
HIC:s - 500-700 700 500-700 700 500 - 700 700 500 - 700
Aces-3ms g 72 -80 80 72-80 80 72-80 80 72-80
Fiah KN  12-20 27 1.9-3.1 3.10 1.9-3.1 3.1 23-38

shear . . Driver only . . . R . . . .
20

F 2 tension N 170-26 29 27-33 3.30 27-33 33 33-40
Myextension Nm  36-49 ST ,  42-57 57 4257 57 56-76

If the template is successfully generated it will show a report summarising the
assessment criterion limits, values, \(r_{AC_{sim}}\), \(r_{AC {test}}\) and \(d_{AC}\) as
well as Full Frontal scores. Note that \(d_{AC}\) will only be calculated if \(r_{AC_{test}}\)
is greater than 50%. The graphs for all the assessment data and structures are plotted
to allow you to understand the results in more detail.

Firstly, in PRIMER, you should have set up the occupant and structures required for your
Simulation model. This can be found in Workflows in the tools menu, then Automotive
Assessments and under the Crash Test dropdown find 'Front Sled' and under Version
select either 'Validation 1' or 'Validation 2' and fill out the Driver and Structures. Then
save the created Workflows data using the Save to File or Save to Model buttons. For
more information see the 'Automotive Assessments PRIMER' manual.

Using the REPORTER template

Before using the REPORTER template, you should have defined the occupant and
structures user data required for your model in PRIMER (see Automotive Assessments
PRIMER for details).

In REPORTER, click the Automotive tab and then filter by Front (under Impact location)
& Automotive Assessments (under Workflows) and double-click Euro NCAP Front Sled
2026 Validation (1 or 2) KPI to open the template.
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Library Templates
All Aup  Automotive

[ structure only
[ Virtual testing
 Impact location
[ Far side

Front

O side

[ side Pole
 Barrier/impactor
O s

[ rMvss

O e

[ Headform

[ tegform

O mos

[ mpoB

[ ops

[ pole

[ sc-MpB

O sos

[ Sted

[ unR135

[ un_ri37

[J UN Re4

[ un_R9s

v Year

O 2015

02017

O 2018

O 2019

[ 2020

O 2021

0 2022

[ 2023

O 2024

[ 2025

[ 2026

~ Workdlows
Automotive Assessments
[ LS-DYNA to 1SO-MME
O simvi

[ vC Quality Criteria

[ VIC Videos

Vv Workflows Bundle

O 22ea3

v C-NCAP 2024 iz 5912
[ #57 - aR7ARE TR

O 199 - RRA MRS
O 157 - SERHET S

O e85, MRESMELTT
V Language

Add library.

General 1CFD Seismic  Standard
—a
c—
2eA3 I

Euro NCAP Front Sled 2026 Validation 2

2eA3 I

Euro NCAP FWDB 2026 (Draft)

Euro NCAP Front Sled 2026 Validation ..

23 I

Euro NCAP MPDB 2020 Occupant Asse...  Euro NCAP MPDB 2024 Occupant Asse...  Euro NCAP Front ODB Impact 2017

. Euro NCAP Front Sled 2026 Robustnes... Euro NCAP Front Sled 2026 Validation 1 Euro NCAP Front Sled 2026 Validation 1

Selected template: Euro NCAP Front Sled 2026 Validation 1 CAUsers\camp.seats\Documents\Workflows\FuroNCAP. Front from ini uroNCAP_Front Sled 2026 validation1 KPlort

Furo NCAP Front Sled 2026 Validation 1

o

You will first be prompted to select your Test file, this can be .iso, .mme, .chn or .csv

format:

m Select test file

X

Select the test file (ISO-MME or CSV).

OK

Cancel

Finally you will be prompted for the Simulation (.key) file. Once selected the REPORTER
Template will run and produce the results.
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m Select keyword file X

Select the LS-DYNA keyword file of the job you wish to post-process.

l OK Cancel

REPORTER Results

Page 1 contains all the required assessment data (Values, Far Side Scores, Assessment
Criteria Limits, \(r_{AC_{sim}}\), \(r_{AC_{test}}\) and \(d_{AC}\) values) for the Driver
compared with the test data. Page 2 has the same information but for the Passenger.

HIC 700
Head
Driver Shear [kN] 38 1.539 1116 0405

227.899 51.719 0.326

T™S [g] 80 48.745 26.248 0.609 0.328
Fx [kN] 4 0.625 /0.625 0.625 /0.625 1.842 0.891 0.460 0.223

Neck MyOC [Nm] 76 30.254 10.363 0.398

Compression [mm] 55 50.330 23.542 0915 0.428
Chest 0.125/0.625 0.625/0.625
Viscous Criterion [m/s] 1 0.175 0.081 0175 0.081

Left Compression [kN] 15 0.488 0811 0.042 0.071
Femur 0.625/0.625 0.625/0.625
Right Compression [kN] 1.5 1232 1929 0.107 0.168

Page 3 through the end of the report contains the same content as the Validation
templates, documentation for the validation templates can be found here: Euro NCAP
Front Sled 2026 Validation

Running in Batch

The template can also be run in batch mode, specifying the required information
through command line arguments.

If your results are in the same directory as the keyword file then you only need to
specify the keyword file on the command line and the test file and red zone which are
specific to this template:
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<reporter_exe> -batch -file=<template_name> -
varKEYWORD_FILE=<keyword_file> -varTEST_FILE=<test_file> -
varRED_ZONE=<red_zone> -exit

[Add the -pdf, -html, -pptx command line arguments to write the report out in the
format you want]

Where:

reporter_exe ([The full path and filename to the REPORTER executable

The full path and filename of the template you want to use. The
template_nameworkflow templates can be found
in $OA_INSTALL/workflows/templates/automotive_assessments

keyword_file  [The full path and filename of the keyword file
test file The full path to the ISO-MME or CSV file to be used for the Test model
red_zone Distance between the Head CoG and the Red Line

If the results are in a different folder to the keyword file, you will need to add an extra
argument to specify it:

<reporter_exe> -batch -file=<template_name> -
varKEYWORD_FILE=<keyword_file> -varTEST_FILE=<test_file> -
varRED_ZONE=<red zone> -varRESULTS_DIR=<results_dir> -exit

Where:

|resu/ts_di/1T he full path to the results directoryI

Similarly if you want to output the images and other files generated by REPORTER to a
different folder than the default, you will need to add an extra argument:

<reporter_exe> -batch -file=<template name> -
varKEYWORD_FILE=<keyword file> -varTEST_FILE=<test file> -
varRED_ZONE=<red zone> -varOUTPUT_DIR=<output_dir> -exit

Where:

|output_dil1The full path to the output directoryl
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4.9.12.3. Euro NCAP Front Sled 2026 Robustness

Euro NCAP Robustness

Euro NCAP VTC Simulation and Assessment
Protocol Frontal Impact

This topic focuses on the automation of the Robustness (Virtual) Criterion (Assessment
Criteria) assessment using REPORTER.

Introduction

The Euro NCAP Front Sled 2026 Robustness REPORTER Templates can be used to
perform the Robustness 1, 2 & 3 (Assessment Criteria) Euro NCAP VTC Simulation and
Assessment Protocol Frontal Impact

Section 3.3. The Robustness cases are treated as the Virtual loadcases and are scored
accordingly. For more information about scoring and methodology please refer to Euro
NCAP Scoring and Colour Bands

3.3 Sled and Virtual testing

Chest & Knee, Lower leg,

Loadcase | Occupant bd femur & foot & T-:]_tatl
abdomen pelvis ankle poInts
Sled Driver 0625/2 0.625/2 0.625/2 0.625/2 2.5
e
Front passenger 0.625/2 0.625/2 0.825/2 0.8625/2 2.5
Driver 0.625/3 0.625/3 0.625/3 [0.625 /3] 2.5
Virtual
Front passenger 0.625/3 0.625/3 0.625/3 [0.625 ] 3])* 25

*Points awarded by default unless in any physical test (including full-scale) any dummy exceeds
the LPL for Tibia index or Tibia force

[To be implemented once lower leg certification procedure is adopted and virtual models qualify]

Firstly, in PRIMER, you should have set up the occupant and structures required for your
Simulation model. This can be found in Workflows in the tools menu, then Automotive
Assessments and under the Crash Test dropdown find 'Front Sled', and for Version
select "2026 Robustness 1,2 or 3" and fill out the occupants and Structures. Then save
the created Workflows data using the Save to File or Save to Model buttons. For more
information see the 'Automotive Assessments PRIMER' manual. Automotive
Assessments PRIMER
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Automotive Assessments . =[x

Front Sled L

@ LHD Flip occupants Aijrbag Left
Regulation D RHD S Airbag Right
EuroMCAP ¥

B-Pillar (Driver =ide)
HI-5F

HIILSF B-Pillar (Passenger side)
Edit Delete Centre Console

Contact Dummy-Airbag Left

e
== HIIFS0M

2026 Reobustness 1 (Draft) ¥

Model Unitz

U2 (mm, t, =) ¥

Edit Delete

Contact Dummy-&irbag Right

not required not required
<empty> <empty= Contact Dummmy-Seat Left
| 0js A Contact Dummy-Seat Right
not required Contact Dummy-Seatbelt Left

<empty=

A0 = < 113 = ==

Using the REPORTER template

Before using the REPORTER template, you should have defined the occupant and
structures user data required for your model in PRIMER (see Automotive Assessments
PRIMER for details).

In REPORTER, click the Automotive tab and then filter by Virtual Testing (under
protection) & Euro NCAP (under regulation) and double-click Euro NCAP Front Sled
2026 Robustness 1,2 or 3 to open the template.
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Automotive Assessments
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~ Workflows Bundle

O 22ea3
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Furo NCAP Front Sled 2026 Validation 1

Add library.

You will be prompted for the Simulation (.key) file. Once selected the REPORTER
Template will run and produce the results.

m Select keyword file X

Select the LS-DYNA keyword file of the job you wish to post-process.

oK Cancel

REPORTER Results

Page 1: Contains all point totals for each occupant body region as well as the overall
point total and the true point total. For more information on the colours, points and
scoring please refer to Euro NCAP Scoring and Colour Bands. The user can change the
point calculation in REPORTER to calculate Overall points (out of 5) or True points (out of
1.667 5/3). The two buttons below allow for switching between points in an active
reporter session, the selection will result in all points adjusted along with relevant text.
Load Case Points is shown in the image below, the default is to display Load Case
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Points. For more explanation of Loadcase Points and Overall Points please refer to Euro
NCAP Points

Euro NCAP Front Sled Robustness 1

Passenger

Driver (HIIl 50M) Passenger (HIII 5F)

A

B oo acequate [ veore [ v B v
Superscripts:

Summary
Max

0.6250
0.6250
0.6250

0.6250

Head and Neck 0.6250
Chest 0.6250

Knee?, Femur and Pelvis m / 0.6250

Lower Leg, Foot and Ankle' 0.6250

2.5000

Total occupant points ! 2.5000

Total Score = Head and Neck Score + Chest Score + Knee, Femur and Pelvis Score + Lower Leg

' Lower leg score points awarded by default unless in any physical test (including full-scale) any
dummy exceeds the LPL for Tibia index or Tibia force

? Knee score is not applicable for Virtual Tests

Overall Points

4.875 5.0000

-

Overall Points: point values in this report are presented with a weighting of 1/3 applied for the
contribution of this loadcase to the overall score.

Change to Overall Points Change to Load Case Points

1. Lower leg score points awarded by default unless in any physical test (including full-
scale) any dummy exceeds the LPL or Tibia index or Tibia force.

This comes from section 3.3 in Euro NCAP Frontal Protocol. To toggle between leg
scores receiving full points and leg scores receiving no points use the modifiers on page
2 of the template.

2. Knee score is not applicable for Virtual Tests

This comes from section 3.5.3 in Euro NCAP Frontal Protocol.

Page 2: Contains the subjective modifiers

To turn on a subjective modifier just click on the "Set Modifiers" button and type "Yes"
into the respective modifier box. The Template will automatically compute the new
scores.
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Euro NCAP Front Sled Robustness 1

Head and Neck Modifiers Driver Passenger
Subjective Modifiers Head bottoming out No No
Unstable Airbag Contact No No
Some modifiers are subjective and cannot be calculated automatically from the ieztdouslin a0l Deployment Ne No
analysis results. Incorrect Airbag Deployment No No
You should look at the results and decide what values should be applied Total % ° °
Chest Modifiers Driver Passenger
Use the button below to change the values. Incorrect Airbag Deployment No No
Steering Wheel Contact No N/A
Shoulder Belt Load No No
Total % o ]
Left Knee Variable Contact No No
Left Knee Concentrated Loading No No
Left Knee Incorrect Airbag Deployment No No
Right Knee variable Contact Ne No
Right Knee Concentrated Loading No No
Right Knee Incorrect Airbag Deployment No No
Left Total % o 0
Right Total % o 0
Foot and Ankle Driver Passenger
Lower Leg Exceedance’ No No

Note: ' Lower leg score points awarded by default unless in any
physical test (including full-scale) any dummy exceeds the LPL
for Tibia index or Tibia force

Pages 3 and 4: give a more detailed score overview for each occupant. The
occupant is split into its respective body regions and criterion.

Euro NCAP Front Sled Robustness 1

Simulation Results

Occupant Body Region Criterion Cap. Limit Band % Total % Mod. % Modified Points Occupant Points

HIC 51.57 500 700 - 100
Resultant 3ms Acc. 26.08 72.0 80.0 - 100

Head & Neck Neck Shear 11 -1.90 -3.10 - 100 100 o 100 0.625
Neck Tension 0.89 2.70 330 - 100
Neck Extension 10.37 -42.0 -57.0 - 100
Compression 23.56 200 42,0 =

Chest 80 o 30
Viscous Criterion 0.08 0.50 1.00 - 100
Left Femur 0.81 3.80 9.10 - 100

Dri Left Knee® 140 6.00 15.00 N/A 100 0 /25
river Knee, Fi eft Knee i = 2
e, Temur - 100 0.625
& Pelvis Right Femur 1.94 3.80 9.10 - 100
100 o

Right Knee® 077 6.00 15.00 - N/A
Left Compression 170 2.00 8.00 = 100
Left Upper Tibia Index 0.29 0.40 130 = 100
Left Lower Tibia Index 021 0.40 130 - 100

Lower Leg' - - 100" o 100 0.625
Right Compression 246 2.00 8.00 - 80
Right Upper Tibia Index 033 0.40 130 - 100
Right Lower Tibia Index 0.23 0.40 1.30 - 100

" Lower leg score points awarded by default unless in any physical test (including full-scale) any dummy exceeds the LPL for Tibia index or Tibia force
* Knee Scores are not applicable for virtual tests

The Lower Leg Max Values are presented only for the Users information. The Banded
Scores are not coloured in to show that these scores are only for informational
purposes the true score and point values come from the "Lower Leg Exceedance"
modifier.

Pages 5 - 44: contain T/HIS graphs and plots of all the occupant and structure criterion
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Euro NCAP Front Sled Robustness 1

Head Acceleration

Head Acceleration Magnitude Head Acceleration Magnitude

Acceleration (g)
Acceleration (g)

Q 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
Time (ms) Time (ms)
= Driver Head Acceleration Magnitude (HIC = 5.157e+01, 3ms = 2.608e+01) — Froni-passenger Head Acceleration Magnitude (HIC = 3.216e+01, 3ms =21

Running in Batch

The template can also be run in batch mode, specifying the required information
through command line arguments.

If your results are in the same directory as the keyword file then you only need to
specify the keyword file on the command line and the test file and red zone which are
specific to this template:

<reporter_exe> -batch -file=<template_name> -
varKEYWORD_FILE=<keyword_file> -varTEST_FILE=<test_file> -
varRED_ZONE=<red_zone> -exit

[Add the -pdf, -html, -pptx command line arguments to write the report out in the
format you want]

Where:

reporter_exe [The full path and filename to the REPORTER executable

The full path and filename of the template you want to use. The
template_nameworkflow templates can be found
in $OA_INSTALL/workflows/templates/automotive_assessments

keyword_file  [The full path and filename of the keyword file

If the results are in a different folder to the keyword file, you will need to add an extra
argument to specify it:
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<reporter_exe> -batch -file=<template name> -
varKEYWORD_FILE=<keyword file> -varRESULTS_DIR=<results_dir> -exit

Where:

|results_di/1The full path to the results directoryl

Similarly if you want to output the images and other files generated by REPORTER to a
different folder than the default, you will need to add an extra argument:

<reporter_exe> -batch -file=<template_name> -
varKEYWORD_FILE=<keyword file> -varOUTPUT_DIR=<output_dir> -exit

Where:

|output_dil1The full path to the output directoryl
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4.9.12.4. Euro NCAP Front Sled 2026 Validation

Euro NCAP Validation

Euro NCAP VTC Simulation and Assessment
Protocol Frontal Impact

This topic focuses on the automation of the Validation (Sled) Criterion (Assessment
Criteria) assessment using REPORTER.

Introduction

The Euro NCAP Front Sled 2026 Validation REPORTER Templates can be used to
perform the Validation 1 & 2 (Assessment Criteria) Euro NCAP VTC Simulation and
Assessment Protocol Frontal Impact

Section 3.3. The Validation cases are used both as the Sled loadcase as well as a way to
test simulation data and are scored accordingly. For more information about scoring
and methodology please refer to Euro NCAP Scoring and Colour Bands

3.3 Sled and Virtual testing

Chest & Knee, Lower leg,

Loadcase | Occupant bd femur & foot & T-:]_tatl
abdomen pelvis ankle poInts
Sled Driver 0625/2 0.625/2 0.625/2 0.625/2 2.5
e
Front passenger 0.625/2 0.625/2 0.825/2 0.8625/2 2.5
Driver 0.625/3 0.625/3 0.625/3 [0.625 /3] 2.5
Virtual
Front passenger 0.625/3 0.625/3 0.625/3 [0.625 ] 3])* 25

*Points awarded by default unless in any physical test (including full-scale) any dummy exceeds
the LPL for Tibia index or Tibia force

[To be implemented once lower leg certification procedure is adopted and virtual models qualify]

Firstly, in PRIMER, you should have set up the occupant and structures required for your
Simulation model. This can be found in Workflows in the tools menu, then Automotive
Assessments and under the Crash Test dropdown find 'Front Sled', and for Version
select "2026 Validation 1 or 2" and fill out the occupants and Structures. Then save the
created Workflows data using the Save to File or Save to Model buttons. For more
information see the 'Automotive Assessments PRIMER' manual. Automotive
Assessments PRIMER
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Automotive Azsessments =X

Front Sled ¥

{# LHD Flip occupants ‘*IFEEJ Left
Regulation D RHD Delete all Adirbag Right
EurohCAP ¥

B-Pillar {Driver side)
HIF35M

: HII-G5 K B-Pillar (Passenger side)
1. J Edit Delete Centre Console

\ - HII-S0M
T

2026 Validation 1 (Draft) ¥

Model Units

U2 (mm, t, 8} ¥ Contact Dummy-Airbag Right

: not required I not required
Time of first sample <empty> || || <empty= Contact Dummy-Seat Left
| '}|5 dd Add ontact D -5 [

Contact Dummy-Seat Right

Edit Delete

Contact Dummy-Airbag Left

not required Contact Dummy-Seatbelt Left
<empty=

gl == < 113 = B

Using the REPORTER template

Before using the REPORTER template, you should have defined the occupant and
structures user data required for your model in PRIMER (see Automotive Assessments
PRIMER for details).

In REPORTER, click the Automotive tab and then filter by Virtual Testing (under
protection) & Euro NCAP (under regulation) and double-click Euro NCAP Front Sled
2026 Validation 1 or 2 to open the template.
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Library Templates
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O simvi
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[ VIC Videos

~ Workflows Bundle
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Furo NCAP Front Sled 2026 Validation 1

Add library.

You will be prompted for the Simulation (.key) file. Once selected the REPORTER
Template will run and produce the results.

m Select keyword file X

Select the LS-DYNA keyword file of the job you wish to post-process.

oK Cancel

REPORTER Results

Page 1: Contains all point totals for each occupant body region as well as the point
total. For more information on the colours, points and scoring please refer to Euro
NCAP Scoring and Colour Bands. The user can change the point calculation in
REPORTER to calculate Overall points (out of 5) or True points (out of 2.5). The two
buttons below allow for switching between points in an active reporter session, the
selection will result in all points adjusted along with relevant text. Load Case Points is
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shown in the image below, the default is to display Load Case Points. For more
explanation of Loadcase Points and Overall Points please refer to Euro NCAP Points.

Euro NCAP Front Sled Validation 1

Driver (HIII 50M) Passenger (HIIl 95M)
AT
Head and Neck 03125 m 03125
Chest ¢z [JEEETEN/  o3es
Knee", Femur and Pelvis roozzs JEEER 0 oz
Lower Leg, Foot and Ankle / 03125 / 03125
Total occupant points / 1.2500 / 1.2500
Total Score = Head and Neck Score + Chest Score + Knee, Femur and Pelvis Score + Lower Leg
Seore
! Knee score is not applicable for Virtual Tests
Load-case points: point values in this report are presented for this load-case in isolation without
applying & weighting of 1/2 for the contnbution of this leadcase fo the overall score.

Change to Overall Points Change to Load Case Points

adequate [ ver

1/44 Model | C:/Users/camp:seats/OneDrive - Arup/Documents/DynaWorkflows/00 - TESTING/00 - April_ActualModels/modArea/post524/Validation-50kmph

Superscripts:

1.Knee score is not applicable for Virtual Tests. However, unlike Euro NCAP Front Sled
2026 Robustness, the knee scores are not automatically removed from the score since
Validation templates can be used with physical test data.

This comes from section 3.5.3 in Euro NCAP Frontal Protocol.

Page 2: Contains the subjective modifiers

To turn on a subjective modifier just click on the "Set Modifiers" button and type "Yes"
into the respective modifier box. The Template will automatically compute the new
scores.

Validation Templates are more dynamic than the Euro NCAP Front Sled 2026
Robustness. They are intended to both be used with physical test data and simulation
data. For the test data keep "Lower Leg Exceedance" modifier set to "Off" this allows
lower leg scores to be scored. If the user instead wants to use virtual data, then select
either the "Yes" or "No" option to set the leg score points with accordance to section 3.3
from Euro NCAP Frontal Protocol.
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Euro NCAP Front Sled Validation 1

. . e Head and Neck Modifiers Driver Passenger
Subjective Modifiers Head bottoming out No No
No

Unstable Airbag Contact No
Some modifiers are subjective and cannot be calculated automatically from the Hazamausrmmag Deployment No Ne
analysis results. Incorrect Airbag Deployment No No
You should look at the results and decide what values should be applied. Total % 0 °
Use the button below to change the values. T e D e e e
Steering Wheel Contact No N/A
Shoulder Belt Load No No
Total % 0 0
5 Modiis
Left Knee Variable Contact No No
Left Knee Concentrated Loading No No
Left Knee Incorrect Airbag Deployment No No
* Note: Optional Modifier, use Lower Leg Exceedance Modifier if input data is from virtual test. Lower Right Knee Variable Contact No No
leg score points will be awarded by default unless in any physical test (including full-scale) any dummy
exceeds the LPL for Tibia index or Tibia force Right Knee Concentrated Loading No No
Right Knee Incarrect Airbag Deployment No No
Left Total % 0 0
Right Total % o 0
Foot and Ankle Driver Passenger
Lower Leg Exceedance’ off off
Pedal Displacement o N/A
Pedal Bloacking No N/A

Pages 3 and 4: give a more detailed score overview for each occupant. The
occupant is split into its respective body regions and criterion.

Euro NCAP Front Sled Validation 1

Simulation Results

Occupant Body Region Criterion Value HPL . i Band % Total % Mod. % Modified Points Occupant Points
HIC 13343 500 700 - 100
Resultant 3ms Acc. 38.68 72.0 80.0 - 100
Head & Neck Neck Shear -1.31 -1.90 -3.10 - 100
MNeck Tension 153 2.70 3.30 - 100
Neck Extension -15.78 -42.0 -57.0 - 100
G Compression 30.56 200 420 - 40
Viscous Criterion 012 0.50 1.00 - 100
Left Femur 139 3.80 9.10 - 100
Driver Knee, Femur Left Knee' 2.09 6.00 15.00 - 100 /25
& Pelvis Right Femur 207 3.80 9.10 - 100
Right Knee' 0.80 6.00 15.00 - 100
Left Compression 297 2.00 8.00 =
Left Upper Tibia Index 043 0.40 130 =
Left Lower Tibia Index 032 040 130 -
T Right Compression 2.66 2.00 8.00 -
Right Upper Tibia Index 035 0.40 130 -
Right Lower Tibia Index 0.19 0.40 130 =

" Knee Scores are not applicable for virtual tests

Pages 5 - 44: contain T/HIS graphs and plots of all the occupant and structure criterion
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Euro NCAP Front Sled Validation 1

Chest Compression Chest Viscous Criterion

Compression (mm)
Viscous Criterion (m/s)

"0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
Time (ms) Time (ms)
= Driver Chest Ccmpression = Driver Chest Viscous Criterion

Running in Batch

The template can also be run in batch mode, specifying the required information
through command line arguments.

If your results are in the same directory as the keyword file then you only need to
specify the keyword file on the command line and the test file and red zone which are
specific to this template:

<reporter_exe> -batch -file=<template_name> -
varKEYWORD_FILE=<keyword_file> -varTEST_FILE=<test_file> -
varRED_ZONE=<red_zone> -exit

[Add the -pdf, -html, -pptx command line arguments to write the report out in the
format you want]

Where:

reporter_exe ([The full path and filename to the REPORTER executable

The full path and filename of the template you want to use. The
template_nameworkflow templates can be found
in $OA_INSTALL/workflows/templates/automotive_assessments

keyword_file  [The full path and filename of the keyword file

If the results are in a different folder to the keyword file, you will need to add an extra
argument to specify it:
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<reporter_exe> -batch -file=<template name> -
varKEYWORD_FILE=<keyword file> -varRESULTS_DIR=<results_dir> -exit

Where:

|results_di/1The full path to the results directoryl

Similarly if you want to output the images and other files generated by REPORTER to a
different folder than the default, you will need to add an extra argument:

<reporter_exe> -batch -file=<template_name> -
varKEYWORD_FILE=<keyword file> -varOUTPUT_DIR=<output_dir> -exit

Where:

|output_dil1The full path to the output directoryl
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4.9.12.5. Euro NCAP Front FWDB 2026

Euro NCAP FWDB

Euro NCAP VTC Simulation and Assessment
Protocol Frontal Impact

This topic focuses on the automation of the FWDB Criterion (Assessment Criteria)
assessment using REPORTER.

Introduction

The Euro NCAP Front FWDB 2026 REPORTER Template can be used to perform the
FWDB (Assessment Criteria) Euro NCAP VTC Simulation and Assessment Protocol
Frontal Impact

Section 3.2. The FWDB case. For more information about scoring and methodology
please refer to Euro NCAP Scoring and Colour Bands

3.2 FWDB
Chest & Knee, Femur Lower leqg, .
Occupant ‘ Head & Neck ‘ Abdomen ‘ & Pelvis Foot & Ankle Total points
Driver 1.25 1.25 1.25 1.25 5.0
Front passenger 0.625 0.625 0.625 0.625 2.5
Rear passenger 0.625 1.25 0.625 - 2.5

Firstly, in PRIMER, you should have set up the occupant and structures required for your
Simulation model. This can be found in Workflows in the tools menu, then Automotive
Assessments and under the Crash Test dropdown find 'FWDB Full Vehicle', and for
Version select "2026" and fill out the occupants and Structures. Then save the created
Workflows data using the Save to File or Save to Model buttons. For more information
see the 'Automotive Assessments PRIMER' manual. Automotive Assessments PRIMER
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Save To Model

Using the REPORTER template

Before using the REPORTER template, you should have defined the occupant and
structures user data required for your model in PRIMER (see Automotive Assessments

PRIMER for details).

In REPORTER, click the Automotive tab and then filter by Virtual Testing (under
protection) & Euro NCAP (under regulation) and double-click Euro NCAP Front FWDB

2026 to open the template.
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Add library.

You will be prompted for the Simulation (.key) file. Once selected the REPORTER
Template will run and produce the results.

m Select keyword file X

Select the LS-DYNA keyword file of the job you wish to post-process.

oK Cancel

REPORTER Results

Page 1: Contains all point totals for each occupant body region as well as the overall
point total and the true point total. For more information on the colours, points and
scoring please refer to Euro NCAP Scoring and Colour Bands
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Euro NCAP FWDB 2026

Driver (HF) Front Passenger (T3) Rear Passenger (HF) “ Front Passenger Rear Passenger
Summary

Head & Neck I 0.0000 ZENN 02500 NGRS

Chest (EEIN 01250 [WENNCEERN 0.0000 [WAREE

Knee, Femur & Pelvis 125 [EETR A 06250 WA

Lower Leg, Foot & Ankle 125 625 N/A

Total 17500 [N /s /25
Total Score = Sum of Head and Neck Score ~ Chest Score = Knee, Femur and Pelvis Score + Lower Leg, Foot and Ankle Score.

B oo Adequate B veginal | EEG N oo

3.000 / 10

Page 2: Contains the subjective modifiers

Euro NCAP FWDB 2026

. . es Head and Neck Modifiers Driver Passenger Rear Passenger
Subjective Modifiers Head bottoming out No No No
No

Unstable Airbag Contact Ne No
Some madifiers are subjective and cannot be calculated automatically from the Lizatcois/hishaglDeployment No No Mo
analysis results. Head Damage (THOR only) N/A 0% N/A
. Excursion (rear seats) N/A N/A 0%
You should look at the results and decide what values should be applied.
Incorrect Airbag Deployment No No Mo
Use the button below to change the values. Total [%] 0% 0% 0%
Chest Modifiers Driver [— [T
Incorrect Airbag Deployment No No Mo
Steering Wheel Contact Ne N/A N/A
Set Modifiers Shoulder Belt Load No No No
Total 0% 0% 0%
Knee, Femur and Pelvis Modifiers Driver Passenger Rear Passenger
Pelvis Submarining N/A 0% N/A
Left Knee Variable Contact No No No
Left Knee Concentrated Loading No No No
Left Knee Incorrect Airbag Deploymer No No No
Right Knee Variable Contact No No No
Right Knee Concentrated Loading Ne No No
Right Knee Incorrect Airbag Deployme No No No
Left Total [%] 0.00 0.00 0.00
Right Total [%] 0.00 0.00 0.00
Foot and Ankle Driver Passenger
Pedal Displacement 0% N/A N/A
Pedal Blocking No N/A N/A

Pages 3 and 4: give a more detailed score overview for each occupant. The
occupant is split into its respective body regions and criterion.
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Euro NCAP FWDB 2026

Simulation Results

QOccupant

Driver

Body Region Criterion Value HPL LPL Cap. Limit Band % Total % Mod. % Modified Points Occupant Points
HIC 45118 500 700 700 100
Resultant 3ms Acc. 64.89 72.0 80.0 80.0 100
Head & Neck Neck Shear -1.48 -1.20 -2.00 -2.00
Neck Tension 1.99 170 2,60 2.60
Neck Extension -20.44 36.0 -49.0 -49.0
i Cf}mpress\lﬂn i 3417 18.0 340 340
Viscous Criterion 0.18 0.50 1.00 1.00
Left Femur 0.00 2.60 6.20 6.20
Knee, Femur Left Knee 018 6.00 15.00 15.00
& Pelvis Right Femur 0.00 2,60 6.20 6.20
Right Knee 021 6.00 15.00 15.00
Left Compression 0.00 2.00 8.00 8.00
Left Upper Tibia Index 240 040 1.30 1.30
Left Lower Tibia Index 0.87 040 1.30 1.30
T, Right Compression 0.00 2,00 800 8.00
Right Upper Tibia Index 3.60 040 130 130
Right Lower Tibia Index 0.89 040 1.30 1.30

Pages 5 - 52: contain T/HIS graphs and plots of all the occupant and structure criterion

Euro NCAP FWDB 2026

Force (kN)

Neck Axial

0
Time (ms)

Force (kN)

0 20

a0

Neck Axial Neck Axial

Force (kN)

50 £ 100 0
Time (ms) Time (ms)

— Driver Neck Axial

— Front-passenger Neck Axial

— Rear-passenger side Neck Axial

Running in Batch

The template can also be run in batch mode, specifying the required information
through command line arguments.

If your results are in the same directory as the keyword file then you only need to
specify the keyword file on the command line and the test file and red zone which are
specific to this template:
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<reporter_exe> -batch -file=<template_name> -
varKEYWORD_FILE=<keyword_file> -varTEST_FILE=<test_file> -
varRED_ZONE=<red_zone> -exit

[Add the -pdf, -html, -pptx command line arguments to write the report out in the
format you want]

Where:

reporter_exe ([The full path and filename to the REPORTER executable

The full path and filename of the template you want to use. The
template_nameworkflow templates can be found
in $OA_INSTALL/workflows/templates/automotive_assessments

keyword_file  [The full path and filename of the keyword file

If the results are in a different folder to the keyword file, you will need to add an extra
argument to specify it:

<reporter_exe> -batch -file=<template_name> -
varKEYWORD_FILE=<keyword_file> -varRESULTS_DIR=<results_dir> -exit

Where:

|resu/ts_diI1T he full path to the results directoryl

Similarly if you want to output the images and other files generated by REPORTER to a
different folder than the default, you will need to add an extra argument:

<reporter_exe> -batch -file=<template_name> -
varKEYWORD_FILE=<keyword file> -varOUTPUT_DIR=<output_dir> -exit

Where:

|output_di/1The full path to the output directoryI
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4.9.12.6. Euro NCAP Points

Protocol Loadcase Points

With the Euro NCAP protocols, there are two Load Cases for validation and three for
robustness. The aggregation of these load cases and their scores make up a total score.
However, depending on the use and application, it may be convenient to view results
looking at the protocol as a whole or looking at load cases individually. This can be seen
in Section 3.3 of the Full Frontal protocol from Euro NCAP 2026 Crash Protection
Protocol. Here it can be seen that the Sled tests' total points sum to 5 (2.5 + 2.5) and the
Virtual tests' total points also sum to 5 (2.5 + 2.5). The Sled Load Case contains
Validation 1 & Validation 2 while the Virtual Load Case contains Robustness 1 - 3, thus
the Overall Points are the points scored by each individual Load Case which are
intended to be summed to create a total score. The Load Case Points are the non-
factored points, these numbers are more simple and can be useful when viewing a Load
Case by itself.

3.3 Sled and Virtual testing

Knee, Lower leg,
Loadcase | Occupant i:lem & femur & foot &
il pelvis ankle
Sied Driver 0625/2 0.625/2 0.625/2 0.625/2 2.5
e
Front passenger 0.625/2 0.625/2 0.625/2 0.625/2 25
Driver 0.625/3 0.625/3 0.625/3 [0.625/ 3] 25
Virtual
Front passenger 0.625/3 0.625/3 0.625/3 [0.625 ] 3])* 25

*Points awarded by default unless in any physical test (including full-scale) any dummy exceeds
the LPL for Tibia index or Tibia force

[To be implemented once lower leg certification procedure is adopted and virtual models qualify]

Using the table from Section 3.3, it can be seen that a divisor is present throughout the
cells in the table. The numerator values correspond to the Load Case points where the
Load Case is considered independently, here a single Load Case has a maximum score
shown in the Total Points column (5). This is referred to in the templates as Load Case
Points

When the tests are considered as a group, the divisor is included, in this scenario the
summation of the test scores has a maximum score shown in the Total Points column
(5). In the protocol the individual load cases have a maximum score of the total points
divided by the number of Loadcases in the test. This is referred to in the templates as
Overall Points.

For example the Sled tests include Validation 1 and Validation 2. Validation 1, when
evaluated using Loadcase Points, has a max score of 5.
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When using Overall points, Validation 1 has a max score of 2.5 (5/2). Note here that the
divisor represents the number of load cases, there are 2 Sled Load Cases (Validation 1,2)
and 3 Virtual Load Case (Robustness 1-3)

REPORTER Templates

When using REPORTER to create the reports for these protocols the default settings will
create a report showing the Load Case Points. However, this can be changed in the
interactive mode by selecting the buttons shown below. (this will change all points
throughout the report). These buttons are on the first page of the report for all
templates except for the KPI templates, there it is on the third page.

Change to Cverall Points Change to Load Case Points

When running REPORTER through the batch option, then Point Distinctions can be
controlled by setting the variable "SHOW_OVERALL_POINTS". This variable can be set by
defining the variable in the run command prior to setting the variable name for the pdf
output: <-varSHOW_OVERALL_POINTS=true>

In batch mode you can enter your Variables as such
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Temp Variable Value

A SHOW_OVERALL_POINT[true
SHOW OVERALL POINTS]
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4.9.12.7. Validation Specific Modifier

Validation Template Subjective Modifiers

In the Euro NCAP Frontal 2026 tests the Subjective Modifiers are consistent across the
Load Cases. The exception being the "Lower Leg Exceedance" Modifier which is specific
to only Validation Load Cases.

Euro NCAP Front Sled Validation 1

. . . Head and Neck Modifiers Driver Passenger
Subjective Modifiers Head bottoming out No No

Unstable Airbag Contact No No
Some modifiers are subjective and cannot be calculated automatically from the Hazardous,mmag Deployment Ne Ne
analysis results. Incorrect Airbag Deplayment No No
You should look at the results and decide what values should be applied. Total 56
Use the button below to change the values. Incorrect Airbag Deployment o o
Steering Wheel Contact No N/A
Shoulder Belt Load No No
Total %
st
Left Knee Variable Contact No No
Left Knee Concentrated Loading No No
Left Knee Incorrect Airbag Deployment No No
* Note: Optifmal Iv!nd'mer, use Lower Leg Exceedance Mnﬂlﬁe( if input data is]rnm wvirtual test. Lower R\gh| Knee Variable Contact No No
leg scare points will be awarded by default unless in any physical test (indluding full-scale} any dummy
exceeds the LPL for Tibia index o Tibia force Right Knee Concentrated Loading No No
Right Knee Incorrect Airbag Deployment No No
Left Total %
Right Total %
Foot and Ankle Driver Passenger
Lower Leg Exceedance’ off off
Pedal Displacement o N/A
Pedal Bloacking No N/A

The "Lower Leg Exceedance" Modifier has three options in these REPORTER templates
which are: Off, No, and Yes. This is to account for physical and virtual test data.

"Off": When set to Off there will be no modifier set allowing "Lower Leg" to be scored
along with the other body regions. Total % is the minimum of the Band % and the Points
are scored accordingly. The user should use this setting if either they have physical test
data input or want to get an understanding of how the Lower Leg is behaving.

The REPORTER template will default the "Lower Leg Exceedance" Modifier as "Off" since
this is the most flexible option and gives the most insight into how the model is
behaving.

See Example 1 below: Set to "Off"
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Euro NCAP Front Sled Validation 1

Simulation Results

Occupant Body Region Criterion Value HPL Cap. Limit Band % Total % Mod. % Modified Points Occupant Points
HIC 13343 500 700 - 100
Resultant 3ms Acc. 38.68 720 80.0 - 100
Head & Neck Neck shear -1.31 -1.90 -3.10 - 100
Neck Tension 153 2.70 3.30 - 100
Neck Extension -15.78 -42.0 -57.0 - 100
Chest Compression 30.56 200 420 - 40
Viscous Criterion 012 0.50 1.00 - 100
Left Femur 139 3.80 9.10 - 100
Driver KneeYremen Left Knee' 209 6.00 1500 = 100 /  1.2500
& Pelvis Right Femur 207 3.80 9.10 - 100
Right Knee' 080 6.00 15.00 = 100
Left Compression 297 200 8.00
Left Upper Tibia Index 043 0.40 130
Left Lower Tibia Index 032 0.40 130
Lower Leg
Right Compression 2,66 2.00 8.00
Right Upper Tibia Index 035 040 130
Right Lower Tibia Index 0.19 0.40 130

The report is currently showing Load Case Points
" Knee Scores are not applicable for virtual tests

"Yes": When set to Yes the modifier value will be set to -100% resulting in "Lower Leg"
to be scored as 0 Points. This setting should be used if the physical test data has
exceeded the LPL for Tibia index or Tibia force.

See Example 2 below: set to "Yes"

Euro NCAP Front Sled Validation 1

Simulation Results

Occupant Body Region Criterion Value HPL Cap. Limit Band % Total % Mod. % Modified Points Occupant Points
HIC 13343 500 700 - 100
Resultant 3ms Acc. 3868 720 80.0 - 100
Head & Neck Neck Shear -1.31 -1.30 -3.10 - 100
Neck Tension 153 2.70 3.30 - 100
Neck Extension -15.78 -42.0 -57.0 - 100
chest Compressicn 30.56 20.0 420 - 40
Viscous Criterion 0.12 0.50 1.00 - 100
Left Femur 139 3.80 9.10 - 100
Driver Knee, Femur Left Knee' 209 6.00 1500 = 100
& Pelvi Right Femur 207 3.80 9.10 - 100
Right Knee' 0.80 6.00 15.00 = 100
Left Compression 297 2.00 8.00
Left Upper Tibia Index 043 0.40 1.30
Left Lower Tibia Index 032 040 130
ey Right Compression 266 2.00 8.00
Right Upper Tibia Index 035 0.40 1.30
Right Lower Tibia Index 019 0.40 130

The report is currently showing Load Case Points
? Knee Scores are not applicable for virtual tests

"No": When set to No the Modifier value will be set to +100% resulting in "Lower Leg" to
be scored as the Maximum Points. This setting should be used if the physical test
dummy has not exceeded the LPL for Tibia index or Tibia force.

See Example 3 below: Set to "No"
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Euro NCAP Front Sled Validation 1

Simulation Results

Occupant Body Region Criterion Value HPL Cap. Limit Band % Total % Mod. % Modified Points Occupant Points
HIC 13343 500 700 - 100
Resultant 3ms Acc. 38.68 720 80.0 - 100
Head & Neck Neck shear -1.31 -1.90 -3.10 - 100
Neck Tension 153 2.70 3.30 - 100
Neck Extension -15.78 -42.0 -57.0 - 100
Chest Compression 30.56 200 420 - 40
Viscous Criterion 012 0.50 1.00 - 100
Left Femur 139 3.80 9.10 - 100
Driver Knee, Femur Left Knee' 209 6.00 15.00 = 100 /12500
& Pelvis Right Femur 207 3.80 910 - 100
Right Knee' 0.80 6.00 15.00 - 100
Left Compression 297 2.00 8.00 =
Left Upper Tibia Index 043 040 130 =
Left Lower Tibia Index 032 040 130 -
e Right Compression 2.66 2,00 8.00 -
Right Upper Tibia Index 035 040 130 -
Right Lower Tibia Inclex 0.19 040 130 =

The report is currently showing Load Case Points
* Knee Scores are not applicable for virtual tests
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5. Changelog

This section was imported from CHANGELOG.zip.

This section contains:

e Version 22.1 Update
e Version 22.0 Update
e Version 21.1 Update
e Version 21.0 W1 (Workflows Update 1)
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5.1. Version 22.1 Update

Version 22.1 Update

This section lists all the changes made to Workflows since the Oasys 22.0 release.

Automotive Assessments

Enhancements

M23-181 - Renamed WSID 50M dummy supplier from "PDB" to "DYNAmore-PDB"
to make it clearer that the dummy is from DYNAmore and co-developed with the
PDB consortium.

M23-377 - Support for HIll 5F Knee Displacement has been added.

M23-595 - Acceleration curves from LS-DYNA results can be derived by
differentiating velocity curves (instead of raw acceleration output) by ticking the
"Use dv/dt" option in PRIMER Automotive Assessments before saving user data.
M23-596 - Added support to locate and load femzip files in REPORTER templates
when original D3PLOT results files have been deleted.

M23-671 - When the Occupant window is open, the main window is now inactive
to prevent an invalid state if the user interacts with the main window while the
occupant window is open.

M23-199 - Entity Picker "Select By SET_PART..." now works for SET_COLLECT.
M23-1309 - The file selector now defaults to the model's directory when saving
workflow JSON data in PRIMER.

M23-1503 - Changed scoring value for WS dummy LOWER_NECK_EXTENSION to
use Abs(Min) instead Max(Abs). Also renamed parameter from "Max" —
"Abs(Min)" to clarify the new behaviour.

M23-1544 - The main window is now hidden when opening occupants and
structures windows to reduce screen clutter and make it easier to pick entities
from the model window.

Bug fixes

1.

M23-457 - Fix the components definition of chest and abdomen ribs deflection
transducer(springs) in Humanetics SID IIs SBLD v.4.3.5.json, and keep consistant
with other versions.

M23-458 - Corrected occupant JSON for HIlIl dummies so that chest rotation is
correctly calculated (in some cases the ISO code for the rotational spring was
"DSX" but should have been "ANQ")

M23-460 - Automotive Assessments REPORTER templates which require an input

mnon nn

test file used to only accept lower case file extensions (e.g. ".mme", ".chn", ".csv").
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This limitation has been addressed and case insensitive file extension matching
is now used.

4. M23-478 - Corrected Euro NCAP Far Side Sled 2024 AC limits for Lumbar Shear
and Axial Force which were incorrectly swapped.

5. M23-752 - Fix inconsistent colours incrementing for structures curves when not
all Assessment Types are selected in T/HIS.

6. M23-381 - Modified the constants in the polynomial and linear equations for the
calculation of chest compression in the Humanetics HIll 95M Dummy so that
compression is positive, expansion is negative, and that both functions produce
an output that has the same sign.

7. M23-1287 - Fixed issue where if the protocol version combobox selection would
default to the first version when loading multiple the workflow with multiple
models.

8. Now able to Sketch parts from entity selector popup

9. M23-1561 - Corrected Humanetics THOR 50M v1.9.2 C-NCAP.json occupant
definition to use THORS3 (i.e. THOR + H3 Legs) product rather than THOR product.

10. M23-1561 - Changed driver from THOR to THOR3 for CNCAP MPDB 2024
protocol.

Protocols
Newly supported

1. Euro NCAP Front Sled Robustness 1 2026

2. Euro NCAP Front Sled Robustness 2 2026

3. Euro NCAP Front Sled Robustness 3 2026

4. Euro NCAP Front Sled Validation 1 2026

5. Euro NCAP Front Sled Validation 2 2026

6. Euro NCAP Front FWDB 2026

7. CNCAP FRB 2024

8. CNCAP MDB 2024

9. CNCAP MPDB 2024 (Addition of Rear Occupants)

10. M23-259: CNCAP Far Side 2024 CNCAP Official Format Template (including 020)

11.

M23-925: CNCAP Front AEB OOP CNCAP Official Format Template

VTC Quality Criteria

Enhancements

022-1533 - H-point displacement graph: Increased y-axis to +-12 so it appears on
the axis units (before it would stop at 8 and make it unclear where the red datum
starts).

022-1532 - Percentage added mass and Hourglass/Internal graphs: Y-axis
minimum fixed to zero on graph rather than auto.
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3. 022-1531 - Head Displacement - A cross is given on the time of end of
simulation, like it does for the max displacement point.

4. 022-1529 - Added 'Time of' in the title for Time of Maximum Head ?
Displacement + 20% < Simulation .

5. 022-1524 - Added reset graphs button on the results window.

6. 022-1528 - Added column on results window with units.

7. 022-1525 - Added graph number to results window to make it clear which result
is on what graph.

8. 022-1523 - Changed .toPrecision(5) to .toPrecision(8) to reduce likelihood of
scientific numbers.

9. 022-1516 - Adding more hover texts to inputs in PRIMER.

10. Improved curve labels when they are manipulated with different unit systems.

11.022-1526 - Labels added for relevant ymin/ymax values. Labels added for
Datums. These can be turned off with respective buttons, to turn them back on,
press the new reset graphs button.

12. Added CNCAP 020 (dual occupant) load case.

13. Added CNCAP Front AEB OOP load case.

Bug fixes
1. M23-1481 Fixed issue where Head Excursion check for Euro NCAP Frontal load

case wasusing "Time of Max Y displacement + 20%" instead of "Time of Max X
displacement + 40%".

VTC Videos

Enhancements
1. M23-185 - New textbox has been added in PRIMER GUI for Property Files
Directory.
2. M23-187 - Example buttons added for all views, rather than a general help "'
button.

3. M23-498 - EuroNCAP inputs simplified, meaning less inputs are required and
now modular with other protocols.

4. C-NCAP, EuroNCAP Frontal & EuroNCAP Far Side Workflows merged into one
workflow called 'VTC Videos'. Added a dropdown box to change between
protocols.

5. M23-499 - POST GUI redesigned for simplification and more help.

6. REPORTER Templates used to used reporter output location for property files,
now REPORTER will use the Property files specified from the Property Directory
from the Workflows saved data.

7. M23-1063 - Reintroduction of using three fixed reference nodes (shift deform) to
hold vehicle in place, as well as keeping the option to just use 1 fixed reference
node.
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8. Added CNCAP 020 Protocol.
9. Added CNCAP Front AEB OOP load case.

Bug fixes

1.

1MB was being calculated as 1,000,000 bytes, now correctly calculated as
1,048,526 bytes which fixes issue where it would complain a video is over 10MB
if it was slightly under it for Euro protocols.

LS-DYNA to ISO-MME

Enhancements

022-1552 - Test name now populated with default name using automotive
assessments crash test and version.

022-1562 - Updated number of digit after decimal point to 2 for all mass values.
Also added "Calculate Mass" button in PRIMER which calculates struct mass for
the parts.

. 022-1351 - Added support for frontal VTC protocol channels export, virtual

testing ref ID and subtype of tests.

M23-581 - Mass calculation in T/HIS workflow for mass of different parts now
works using d3hsp/otf file rather than relying on D3THDT.

M23-595 - Acceleration curves from LS-DYNA results can be derived by
differentiating velocity curves (instead of raw acceleration output) by ticking the
"Use dv/dt" option in PRIMER Automotive Assessments before saving user data.
M23-878 - Added a "Check mass" button which pop up a window to show mass
information. This way we can avoid saving mass information in user data as we
always needs to overwrite in T/HIS which always reports correct value from
d3hsp/otf file.

M23-1480 - Added new inputs according to 2026 version and disabled the non-
applicable ones. Also updated workflow to output the MME headers accordingly.

Bug fixes

1.

w

022-1561 - Corrected the timestep settings to report minimum timestep value
rather than 100 smallest timestep.

022-1560 - Removed functinality which gets platform name from d3hsp/otf as it
was reporting platform on which LS-DYNA was built on rather than where
analysis was ran. Platform name is now manual input in PRIMER workflow.
022-1510 - Fixed extra slash for required output channel csv.

Fixed a bug where loading LS-DYNA to ISO-MME for first time when there is more
than one model read in PRIMER, Test name was not getting updated.

SimVT
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Enhancements

M23-595 - Acceleration curves from LS-DYNA results can be derived by
differentiating velocity curves (instead of raw acceleration output) by ticking the
"Use dv/dt" option in PRIMER Automotive Assessments before saving user data.

2. M23-228 - Added "Dynamic corridor visualisation" option to show corridor
performance over time.

3. M23-240 - Added "Show time of poorest correlation" option.

4. M23-495 - Added "Show start of divergence" to highlight start time of divergence
leading to poorest correlation.

5. M23-480 - Grouped options on SimVT - Plotting Controls panel.

6. M23-582 - Change what options are on and off by default on SimVT - Plotting
Controls panel.

7. M23-238 - Added ability to overlay multiple model results on the same graph.

8. M23-223 - Added filters to score columns to SimVT Correlation Table.

9. M23-479 - Added Error graphs which are shown when correlations cannot be
successfully completed.

10. M23-1349 - Improved performance when loading large number of channels in
SimVT.

11.M23-251 - Head offset curves from CNCAP test video data can now be imported
from CSV instead of derived from head acceleration angular velocities which
could give inaccurate results.

Bug fixes

1. M23-1402 - Fixed issue where the sensor score was showing the score for the
final sim vs test correlation when comparing multiple simulations against test.

2. M23-1560 - Corrected legend colour for simulation (red) and test curves (blue) in

SimVT REPORTER templates.

Energy Check

Enhancements

Updated Y-axis autoscaling to include both warning curve and datum line for
hourglass, contact and energy ratio graphs

2. Renamed "Tolerance" column to "Threshold"
3. Modified Energy Ratio row to display both upper and lower threshold values
4. Added Graph ID and Units columns to the table of results

Bug fixes

1.

Fixed crash if Energy data was not present in model, instead displays helpful
warning message.
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REPORTER Templates
Additions

1. Euro NCAP Front Sled Robustness 1 2026
[EuroNCAP_Front_Sled_2026_robustness1.ort]

2. Euro NCAP Front Sled Robustness 2 2026
[EuroNCAP_Front_Sled_2026_robustness2.ort]

3. Euro NCAP Front Sled Robustness 3 2026
[EuroNCAP_Front_Sled_2026_robustness3.ort]

4. Euro NCAP Front Sled Validation 1 2026
[EuroNCAP_Front_Sled_2026_validation1.ort]

5. Euro NCAP Front Sled Validation 1 2026 KPI
[EuroNCAP_Front_Sled 2026 _validation1_KPl.ort]

6. Euro NCAP Front Sled Validation 2 2026
[EuroNCAP_Front_Sled_2026_validation2.ort]

7. Euro NCAP Front Sled Validation 2 2026 KPI
[EuroNCAP_Front_Sled 2026 _validation2_KPI.ort]

8. Euro NCAP Front FWDB 2026 [EuroNCAP_Front_FWDB_2026.0rt]

Enhancements

1. M23-595 - Euro NCAP Virtual Far Side 2024 VC1 (ISO Scores)
[EuroNCAP_Virtual_Far_Side_2024 VC1_ISO_Scores.ort] - Acceleration curves
from LS-DYNA results are now derived by differentiating velocity curves in SimVT
so the HEADOOVEWSAC ISO-MME channels are now redundant so have been
removed.

2. M23-1480 - LS-DYNA to ISO-MME (Isdyna_to_isomme.ort) - Updated MME header
table to be dynamic based on what headers is output in .mme file.

Bug Fixes

1. M23-595 - Euro NCAP Virtual Far Side 2024 VC1 (ISO Scores)
[EuroNCAP_Virtual_Far_Side_2024_VC1_ISO_Scores.ort] - Changed scoring value
for WS dummy LOWER_NECK_EXTENSION to use Abs(Min) instead Max(Abs).

2. M23-671 - Euro NCAP Virtual Far Side 2024 VC2 (Assessment Criteria)
[EuroNCAP_Virtual_Far_Side_2024_VC2_Assessment_Criteria.ort] - Corrected typo

of Upper Neck Compontent from Fx — Fz

General

Enhancements
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1. M23-614 - Added support for .dyn keyword files in addition to .k and .key files.
This is now supported in all workflows which prompt the user to select a
keyword file.

2. M23-265 - Import Configuration window can be used to import additional
channels from CSV. This allows users to add channels from other sources e.g.
head excursion data from a physical test.
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5.2. Version 22.0 Update

Version 22.0 Update

This section lists all the changes made to Workflows since the Oasys 21.1 release.

Automotive Assessments

Enhancements

1. 022-1050 - Changed the order of occupant versions so the most recent ones are
at the top.

2. 022-1233 - Renamed "Shoulder Belt (B3)" structure to "Driver Shoulder Belt (B3)"
to distinguish between the driver and passenger shoulder belt structures.

3. 022-1190 - Filter out occupant based on drive side. Occupants are filtered out
based on the impact side and drive side of the vehicle. For example, if the drive
side is LHD and impact side is on the passenger side (right) then the occupant
with ribs on the RHS should only be selectable.

4. 022-1048 - Instructions and confirmation message added after saving user data
to file or to model in all Workflows.

5. Red Zone head node question explained in more detail in relevant REPORTER
Templates.

6. 022-706,1196 - Entity IDs that are defined but don't have a
DATABASE_HISTORY_XXXX keyword defined are now shown with a latent cyan-
colored textbox background. A window is now mapped when such entity IDs are
selected or typed into the text box, giving users the option to create the
corresponding DATABASE_HISTORY_XXXX keyword for them. It also provides an
option to select the include file to which the keyword will be added.

7. 022-1210 - Some of the ISO channel codes have been updated in the Euro NCAP
Far Side VTC v1.1 draft protocol. The ISO codes that have been changed are: LAP
Belt (SEBEOOO3B6FO00 to SEBEO000B6FO00), Shoulder Belt (SEBEOOO3B3FOO00 to
SEBEOO0OB3FO00), Contact Dummy-Airbag (ARBGOOOOWSFOX/Y/Z to
AIRBOOOOWSFOX/Y/Z), and Thoracic Spine 04 and 12 Displacements
(THSP04/120000DCX/Y/Z0 to THSP04/1200WSDCX/Y/Z0). Backward compatibility
support has also been added for the older ISO codes.

8. 022-1025 - The 'Far Side + VTC' and 'Far Side' crash tests have been renamed to
'Far Side Sled' for consistency. The version for the former 'Far Side + VTC' is now
2024, while the version for the former 'Far Side' crash test is 2022. The
corresponding datum files for each test are now stored in their respective
version folders. This change has been made to maintain consistency across our
tools, and support for backward compatibility has also been added.

9. 022-701 - The term Physiology has been renamed to Anthropometry and
support for backward compatibility has also been added.
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10. 022-216 - "Harmonized" has been added to the version for the relevant
Humanetics dummies. E.g., the name would now appear as Humanetics HIll 50M
v1.5 (Harmonized). Support for backward compatibility and also been added for
these dummies.

11. 022-1358 - Added IIHS Front SOB Impact 2024 with new fuel modifier.

12. 022-1364 - Added IIHS Side MDB Impact 2024 with new fuel modifier and
updated head protection rating system.

13. 022-1365 - Added Euro NCAP MPDB 2024 (Occupant Assessment) with new
DAMAGE moaodifier.

14. 022-556,1049,1140 - Added import configuration window (and CSV) to configure
the units, polarity and scale when importing ISO-MME and CSV data.

15. 022-1419 - Added support for allowing users to select multiple contacts for
contact structures.

16. 022-630,923 - Added "Time of first sample" input in PRIMER. This is used to
ignore the pre-crash phase of the simulation by offsetting the curves in T/HIS so
that the first sample is at the given "Time of first sample" and the curves are
clipped at t=0.

17.022-1439 - Curve data before t=0 is removed for imported data sources (e.g.
ISO-MME data with "Time of first sample" set to a negative value). The
assumption is that the data before t=0 is not relevant to the crash event.

Bug fixes

1. 022-1235 - Fixed issue where if there was no number/text in the node selection
in the Occupant Window it would show SKETCH (NaN) and EDIT (NaN) in the
popup menu. Now these two buttons are greyed out if this is the case.

2. C-NCAP REPORTER Templates have corrected page names.

3. 022-1171 - In REPORTER Templates with Sim and Test files, the Simulation will
now run even if the Test data is invalid.

4. 022-1308 - Clicking the 'Select All Body Parts' or 'Deselect All Body Parts' button
in T/HIS Automotive Assessments does not map or activate/deactivate the
DRIVER_HEAD_EXCURSION user input widgets when a fresh session of the tool is
opened. The tool used to throw an error if the user clicked on those buttons and
then directly tried plotting the assessments. This issue applied only to the 'Far
Side + VTC' crash test. It has now been fixed.

5. 022-1299 - B-Pillar Distance was returning different curves for simulation and
test data, this is now fixed, using the coordinate values in both scenarios.

6. 022-1382 - Removed unused head excursion limit in C-NCAP Far Side CFA
REPORTER Templates.

Protocols

Newly Supported

1. Global NCAP MDB 2022
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2. Global NCAP ODB 2023

3. Global NCAP Side Pole 2024
4. JNCAP FFB 2023

5. JNCAP MDB 2023

6. JNCAP ODB 2023

7. KNCAP FFB 2023

8. KNCAP MDB 2023

9. KNCAP Side Pole 2023

10. UN ECE R135 (Side Pole) 2015
11. UN ECE R94 (ODB) 2022

12. UN ECE R95 (Side MDB) 2023
13. UN ECE R137 (FFB) 2023

Updated

1. Euro NCAP Front MPDB Impact 2024 Occupant Assessment
2. IIHS MDB 2024 (& Structure Only version)
3. IIHS SOB 2024 (& Structure Only version)

VTC Quality Criteria

Enhancements

1. C-NCAP REPORTER Template has added page names.
2. 022-1225 - Create *DATABASE_HISTORY_NODE question and auto generation
added.

3. 022-1263 - Euro NCAP VTC Quality Criteria now does the Frontal protocol as well
as Far Side.

4. 022-1663 - Euro NCAP HBM Frontal Quality Criteria added.

Bug fixes

1. Slider on the right hand side of the table that appears on hover is removed.

VTC Videos

Enhancements

1. 022-1225 - Create *DATABASE_HISTORY_NODE question and auto generation
added.

2. If a PRIMER input was invalid, the users input would wipe, this is no longer the
case and is stored to be consistent with other Workflow tools. (Latent colour still
shows to show invalid input).
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3. 022-1264 - End Time in the GUI now populated by model simulation end time

rounded down to 3DP rather than model simulation end time minus 1 interval
step.

022-1387 - In Euro NCAP version you can set the target file size for the videos to
satisfy the 1-10MB requirement.

Bug fixes

C-NCAP REPORTER Template has corrected page names.

022-1247 - 'Parts to Blank' for Euro NCAP side view now correctly blanks
requested parts.

When using Edit mode in REPORTER, the view no longer unblanks requested
blank parts after pressing recalculate.

LS-DYNA to ISO-MME

Enhancements

1.

022-1209 - A new textbox has been added in the PRE and POST LS-DYNA to ISO-
MME GUI to display the subtype of the test. The subtype is now automatically
populated based on the Virtual Testing Ref ID, instead of being set to 'crash test'
as it was before.

022-632 - "Time of first sample" header is now set to the "Time of first sample"
input in Automotive Assessments workflow PRIMER.

022-1250 - Contact type is now give more information. In case of
SURFACE_TO_SURFACE and NODE_TO_SURFACE it will use abbreviation S2S and
N2S but for other type of contacts it will output the whole type.

022-1443 - Since the updated Automotive Assessments workflow now supports
the selection of multiple contact definitions, LS-DYNA to ISO-MME will now
display "Multiple contact types SOFT=multiple FS=multiple" when different types
of contact (SOFT and FS) are detected.

Bug fixes

1.

022-1348 - Corrected the format of subtype of test to exactly match with the
protocol.

022-1349 - Corrected the format of type of test to exactly match with the
protocol.

022-1324 - MME headers and their order should now match exactly to Euro
NCAP format. Also all individual channel files should now show Test object
number as 1 as per Euro NCAP requirement.

Fixed C-NCAP Side Pole Subtype of test which was coming undefined. Now it
should come empty field as this protocol document doesn't have it.
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5. 022-1455 - Missing data information panel from REPORTER template was not
showing correct protocol for C-NCAP VTC protocols. Now it should show correct
protocol according to Automotive Assessments user data.

6. Made LS-DYNA to ISO-MME workflow panel non-modal so you can interact with
other parts of the program.

SimVT

Enhancements

1. 022-556,1049,1140 - Added import configuration window (and CSV) to configure
the units, polarity and scale when importing ISO-MME and CSV data and changed
imported data hover text to show IMPORT_CONFIG and UNITS (instead of
UNIT_SYSTEM).

2. 022-1265 - Demoted ErrorMessage to WarningMessage when the user attempts
to load a model with no AAWD data as it is possible to proceed without AAWD
data by assigning CSV config data manually.

3. 022-225 and 022-569 - Exit confirmation message added when pressing 'x' on
the GUI or escape on the keyboard.

4. 022-568 - Added new check box option to toggle visibility of corridors on/off.

5. 022-630,631 - New "time_of_first_sample" property in user data (Created with
PRIMER Automotive Assessments Workflow) is used to ignore the pre-crash
phase of the simulation by offsetting the curves in T/HIS so that the first sample
is at the given "Time of first sample" and the curves are clipped at t=0.

6. 022-1439 - Curve data before t=0 is removed for imported data sources (e.g.
ISO-MME data with "Time of first sample" set to a negative value). The
assumption is that the data before t=0 is not relevant to the crash event.

7. 022-1469 - Change SimVT default regularisation from 100kHz to 10kHz when no
protocol is selected - this significantly speeds up correlation (by more than a
factor of 10).

Bug fixes

1. 022-272 - Fixed issue that occurred on 4k monitors where the correlation setup
window was not resized correctly so the channel table scroll bar was not visible
without increasing the window width manually.

2. 022-1258 - When loading SimVT all existing graphs would be cleared even if the
user selected "Cancel" on the "SimVT Initialisation" window. This fix ensures that
the graphs are only cleared if the user selects "OK" on the "SimVT Initialisation"
window.

3. 022-1266 - Fixed bug where SimVT would attempt to read the model tag as a
new LS-DYNA model when an existing LS-DYNA model without AAWD was
selected in the model mapping window. This also meant that the CSV config data
would not be assigned.
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T/HIS CORA

Enhancements
1. 022-763 - Made the script being run by CORA in the Automotive panel point to

the version in workflows scripts directory instead of the this_library scripts
directory.

Euro NCAP Virtual Far Side 2024 VC1 (ISO
Scores)

Enhancements

1. 022-1412 - Changed "PASS" to "Pass" and "FAIL" to "Fail" as capitalising only the
first letter is more consistent with what we do in other templates.

Bug Fixes
1. 022-758 - Fixed bug where if an invalid input was entered from a SimVT settings

file on the REPORTER Inputs window then it would not highlight red unless you
hovered over the textbox.

CNCAP_Far_Side_Protocol_2024_WorkingCond
itions1to6 EN

Enhancements

1. 022-1350 - Display the user-selected working condition number as a variable in
the template header and total score
2. 022-1333 - Merged first column cells

Bug Fixes

1. 022-1328 - Correct typo of "Individual" on summary page.

CNCAP_Far_Side_Protocol_2024_WorkingCond
itions1to6_withCFA_EN

Enhancements
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1. 022-1350 - Display the user-selected working condition number as a variable in
the template header and total score
2. 022-1333 - Merged first column cells

Bug Fixes

1. 022-1328 - Correct typo of "Individual" on summary page.

CNCAP_Far_Side_Protocol_2024_WorkingCond
itions7to8 EN

Enhancements
1. 022-1350 - Display the user-selected working condition number as a variable in

the template header and total score
2. 022-1333 - Merged first column cells

CNCAP_Far_Side_Protocol_2024_WorkingCond
itions7to8 withCFA_EN

Enhancements
1. 022-1350 - Display the user-selected working condition number as a variable in

the template header and total score
2. 022-1333 - Merged first column cells

CNCAP Side Pole Protocol 2024 WSID Driver
_ES2re_Passenger_EN

Enhancements
1. 022-1412 - Changed "PASS" to "Pass" and "FAIL" to "Fail" as capitalising only the
first letter is more consistent with what we do in other templates.

2. 022-1333 - Added conditional formatting to Pass/Fail column and merged table
cells for visual clarity.

Bug Fixes
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1. 022-1373 - Add missing subjective modifier to C-NCAP Side Pole Templates,
which is seat belt failure counting as -1 point. See 1.2.1.4.5 of C-NCAP Regulation
2024

2. 022-1392 - Fix labels marked "Side" instead of "Side Pole" for all C-NCAP 2024
Side Pole protocol templates

3. 022-1405 - Add borders to C-NCAP 2024 Side Pole Protocol for EN and CN
templates to make edges of table align with each other in final report

4. 022-1407 - Swap Side Pole EN exceed type low limit with high limit

CNCAP Side Pole Protocol 2024 WSID Driver
_WSID_Passenger_EN

Enhancements

1. 022-1412 - Changed "PASS" to "Pass" and "FAIL" to "Fail" as capitalising only the
first letter is more consistent with what we do in other templates.

2. 022-1333 - Added conditional formatting to Pass/Fail column and merged table
cells for visual clarity.

Bug Fixes

1. 022-1373 - Add missing subjective modifier to C-NCAP Side Pole Templates,
which is seat belt failure counting as -1 point. See 1.2.1.4.5 of C-NCAP Regulation
2024

2. 022-1392 - Fix labels marked "Side" instead of "Side Pole" for all C-NCAP 2024
Side Pole protocol templates

3. 022-1405 - Add borders to C-NCAP 2024 Side Pole Protocol for EN and CN
templates to make edges of table align with each other in final report

4. 022-1407 - Swap Side Pole EN exceed type low limit with high limit

All C-NCAP 2024 Far Side Templates including
Side Pole in both English and Chinese
languages

Enhancements
1. 022-1375 - Changed all C-NCAP 2024 Far Side related templates (both EN and CN

language 17x2, including all 2x2 Side Pole ones) fonts from "Microsoft YaHei" to
"Microsoft YaHei UI"
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All CNCAP Far Side Protocol 2024 Dual
Occupant Penalty EN templates

Enhancements
1. 022-1333 - Added conditional formatting and merge cells for EN version of CN
templates

2. 022-1393 - Add "Far Side" impact label for Dual Occupant Penalty 2024
templates (missing items)

All C-NCAP 2022-2023 Front MPDB Templates

Enhancements

1. 022-1375 - Change Template fonts from "Microsoft YaHei" To "Microsoft YaHei
UIII

All C-NCAP 2024 Far Side Protocol Templates

Enhancements

1. 022-1391 - Add new TAGs specific to Far Side Protocol's 3 different categories of
score rating to guide user through the whole process more easily.

All C-NCAP 2024 Dual Occupant templates

Bug Fixes

1. 022-1406 - Fix all TAGs by removing "MDB" or "Side Pole"

Pulse Index

Enhancements

1. 022-941 - Removed mass input and normalised for a unit mass instead

2. 022-942 - Exposed filtering options and allowed for user selection

3. 022-943 - Added an option to use a differentiated velocity curve in place of the
acceleration curve

4. 022-955 - Added a time period display to the GUI
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5. 022-956 - Allowed for saved user inputs to be read and populated in PRIMER,
similar to in T/HIS

6. 022-992 - Allowed tool to be used with default values in T/HIS without first going
through PRIMER

7. 022-991 - Added additional hover text to GUI components

8. 022-993 - Improved error message clarity

Bug Fixes

022-944 - Corrected curve indices in T/HIS such that they are sequential
022-994 - Corrected minor errors in some GUI labels

022-995 - Changed the default stiffness to a realistic value

022-1012 - Corrected the condition for the pulse index location exception
022-1013 - Prevented the -1 factored acceleration curve from being displayed on
the incorrect charts

CFA from C-NCAP 2024 Far Side Protocol

AN =

Bug Fixes

1. 022-1446 - Corrected CFA calculation such that CFA = test_score / sim_score

Curve to ISO-MME workflow tool added

The new Curve to ISO-MME workflow tool enables you to export T/HIS curves in ISO-
MME data format without the need of config file. See Curve to ISO-MME section in the
documentation for more information.

Eroded Elements

Bug Fixes

1. Fixed edge case: If workflow model is not found in any window, script now exits
automatically.

2. Fixed edge case: If workflow model is found in more than 1 window, a warning
message is now issued.

Strength Check

Bug Fixes

458 /1 468 LAST UPDATED 15 DECEMBER 2025



1. Fixed edge case: If workflow model is not found in any window, script now exits

automatically.
2. Fixed edge case: If workflow model is found in more than 1 window, script now

exits automatically.
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5.3. Version 21.1 Update

Version 21.1 Update

This section lists all the changes made to Workflows since Version 21.0 W1 (Workflows
Update 1) release.

Automotive Assessments

Enhancements

1. The following standard templates in the OA_INSTALL/reporter_library/templates
folder have been replaced with templates that use data saved from the
Automotive Assessment workflow.

e |IHS

Front ODB Impact 2021

Front ODB Impact 2021 - Structure Only

Front SOB Impact 2021

Front SOB Impact 2021 - Structure Only

Side MDB Impact 2021

Side MDB Impact 2021 - Structure Only

e USNCAP

o Front FFB Impact 2015
o Side MDB Impact 2015
o Side Pole Impact 2015

2. Inputs added to dummies required in the C-NCAP Virtual Testing Protocol

Added Head Offset calculation for C-NCAP Virtual Testing Protocol.

4. Added C-NCAP Side Pole Protocol along with its REPORTER templates

o C-NCAP Side Pole Protocol 2024 (WSID Driver, ES-2re Passenger)
o C-NCAP Side Pole Protocol 2024 (WSID Driver, WSID Passenger)

5. Added C-NCAP Far Side (+VTC) Protocol which comes with the following
REPORTER Templates:

o CNCAP Far Side Protocol 2024 Working Conditions 1-6 with Correction

Factor A

CNCAP Far Side Protocol 2024 Working Conditions 1-6

CNCAP Far Side Protocol 2024 Working Conditions 7-8 with Correction

Factor A

CNCAP Far Side Protocol 2024 Working Conditions 7-8

CNCAP Far Side Protocol 2024 Dual-Occupant Penalty (WSID Passenger)

CNCAP Far Side Protocol 2024 Dual-Occupant Penalty (WSID Driver)

CNCAP Far Side Protocol 2024 Dual-Occupant Penalty (ES-2re Passenger)

CNCAP Far Side Protocol 2024 Dual-Occupant Penalty (ES-2re Driver)

CNCAP Far Side Protocol 2024 Summary

O O O O O ©O

w
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Bug fixes

1.

The DRIVER_HEAD_EXCURSION/HEAD_OFFSET curve may have been incorrect
previously due to the following issue, which has now been addressed. Inputs to
DRIVER_HEAD_EXCURSION/HEAD_OFFSET (i.e., acc x, accy, acc z, ang vel x, ang
vely, and ang vel z) are now regularized to ensure consistent x-axis intervals.
Afterwards, if the inputs are not of the same length (number of points), they are
adjusted to match the minimum number of points among all input curves.
When editing multiple parts via the entity selector popup, a window would
appear which would incorrectly say the next part to edit was the part ID that was
just edited. This has been correct to show the next part ID.

When sketching entities via the entity selector popup previous sketches would
persist if the entity type was different. This has been corrected so that everything
is un-sketched before sketching a new entity.

The warning 'Dummy type xxx not supported in calculate_red_and_orange_lines'
was being printed unnecessarily in T/HIS Automotive Assessments and is only
relevant to the DRIVER_HEAD_EXCURSION assessment type. This issue has now
been fixed.

The scaling to convert energy curves to Joules was incorrectly multiplying by the
converison factor when it should have been dividing by it. This has been
corrected.

If the model unit system and display unit system were set T/HIS would
automatically scale curves to the display unit system and they would be scaled a
second time by the conversion logic. To prevent this double scaling, the model
unit system is unset before reading in new curves

Abdomen Force for ES2-re dummy was using the wrong sign convention so
compressive force was negative. This has been fixed and now compressive force
is positive.

REPORTER would freeze if it tried to write report outputs (images, curves etc.)
with a file name that was too long for the Microsoft Windows operating system.
This has been fixed by checking if files can be written safely before attempting to
write them.

C-NCAP VTC Quality Criteria Tool Added
C-NCAP VTC Videos Tool Added
Ansys LS-DYNA to ISO-MME

Enhancements

1.

Updated the tool to work with C-NCAP Far Side + VTC and Side Pole as per C-
NCAP regulation.
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2. Added Automotive assessments user data Crash test, Regulation and Version to
show so user know for what protocol they are doing the export.

Bug fixes

1. Slightly shifted the custom date text box so it doesn't come on top of second
radio button.

2. Changed the red colour for required inputs so that it matches with other
workflows.

3. Removed default inputs for customer name, ref number and project ref number
as it was saying EuroNCAP by default.

4. Now we report FS not FD. And | have changed text that said "nu" to "FS" now. We
also now show "FD" and "DC" if DC is present as FD matters only if DC is present.

SimVT

Enhancements

1. The text next to the Graph options checkboxes can be clicked on to toggle the
checkbox.

2. Added hover text to ratings widgets to explain colors

3. Added hover text to sensor score widgets to explain how the score is calculated
and if any data was missing which prevented it from being calculated

4. Added hover text to the weight widgets to explain how the weight is calculated
and to show the maximum amplitude of the signal which is used in the
"MAGNITUDE" method.

5. The ratings for monitored channels are now distinguished by using paler shades
of green for pass and red for fail. The sensor score hover text also clarifies if the
sensor is mandatory or monitored.

6. The sensor scores for channels which are not required by the protocol (i.e. not
monitored or mandatory) are no longer weighted as they do not have a pass/fail
threshold and the weighting is not applicable. The ratings for such channels are
coloured according to the ISO bands (excellent, good, fair, poor, bad).

7. Added C-NCAP Virtual Testing protocol options and the corresponding SimVT
REPORTER templates:

o C-NCAP Virtual Testing Protocol 2024 Working Conditions 1-6 SimVT

o C-NCAP Virtual Testing Protocol 2024 Working Conditions 7-8 SimVT

o C-NCAP Virtual Testing Protocol 2024 Virtual Assessment Certificate (WSID
Driver, WSID Passenger)

o C-NCAP Virtual Testing Protocol 2024 Virtual Assessment Certificate (WSID
Driver, ES-2re Passenger)

8. Added logic to automatically set the protocol option if it can be determined from
the Automotive Assessments User Data from a selected Ansys LS-DYNA model. If
not, it defaults "None (manual configuration)".
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0.

Head Excursion Offset added for C-NCAP Virtual Testing Protocol 2024 Working
Conditions 1-8.

10. Added hover text to protocol options so that the full name of the protocol option

can be read when the name is too long for the selection box.

Bug fixes

1.

Fixed bug where the Ansys LS-DYNA models would not be found if relative paths
were used when running the SimVT REPORTER templates in batch.

The HEAD_EXCURSION/HEAD_OFFSET curve may have been incorrect previously
due to the following issue, which has now been addressed. Inputs to
HEAD_EXCURSION/HEAD_OFFSET (i.e., acc x, accy, acc z, ang vel x, ang vel y, and
ang vel z) are now regularized to ensure consistent x-axis intervals. Afterwards, if
the inputs are not of the same length (number of points), they are adjusted to
match the minimum number of points among all input curves.

Hover text for plot corridor and correlation graph options has been removed as
it was incorrect.

The scaling to convert energy curves to Joules was incorrectly multiplying by the
converison factor when it should have been dividing by it. This has been
corrected.

If the model unit system and display unit system were set T/HIS would
automatically scale curves to the display unit system and they would be scaled a
second time by the conversion logic. To prevent this double scaling, the model
unit system is unset before reading in new curves

When loading a SimVT settings file, the max and min evaluation intervals were
being overwritten by the defaults of the correlation method specified by the
selected protocol. This has been fixed so that the values defined in the SimVT
settings file take precedence.

T/HIS CORA

Enhancements

1. Support for the ISO/TS 18571:2024 correlation method has been added.

Bug Fixes

1. The CORA and ISO-18571 tutorial has been updated to reflect changes to the CORA
module as it was out of date and contained incorrect information.
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EuroNCAP Virtual Far Side 2024 VC2
Assessment Criteria Template

Bug Fixes

1. Max chest score when head is in the brown zone is corrected to 0 (was 2)

Euro NCAP Virtual Far Side 2024 VC1 (ISO
Scores)

Enhancements

1. The summary page now shows the weights of each channel rather than the
maximum signal magnitude

Bug Fixes

1. The operations from SimVT settings files were not being applied as intended.
This has been fixed.

Pulse Index

Bug Fixes

1. Default value of Restraint stiffness was incorrect previously (was 2000 N/m). It is
now corrected to 160,000 N/m, which results in the k/m ratio of 2000 s™.

464 /468 LAST UPDATED 15 DECEMBER 2025



5.4. Version 21.0 W1 (Workflows Update 1)

Version 21.0 W1 (Workflows Update 1)

This section lists all the changes made to Virtual Testing Workflows since Version 21.0
release.

Automotive Assessments

Enhancements

. All the Structure channels which take PARTSs as input in the Far Side + VTC crash

test now have a single entity selection textbox. This means you only have to
select entity IDs once for such channels and eliminates the need to perform the
same repetitive selection multiple times.

Graphs for failed occupant assessments (e.g. missing channel data) are now
displayed with a helpful title explaining that there was no output for that
particular assessment.

Structure assessments can now be plotted for imported data (e.g. ISO-MME or
CSV). The structures are derived from ISO-MME channel data (by matching
channel codes to Structure names).

When clicking EDIT for a entity textbox that contains a list of parts, the Edit
window will appear for each part successively after clicking Yes on a window that
asks if you want to keep editing (previously only the first part was shown).
Removed restriction of suppliers to just the supported list: ATD-MODELS,
DYNAmore, Humanetics, LSTC, PDB. Users can now define their own custom
supplier name.

Added a new Euro NCAP Virtual Far Side VC2 (Assessment Criteria) REPORTER
template for Validation Criterion 2.

Added Head Excursion assessment type for Far Side + VTC crash test.

Added support for the Validation Criterion 2 ratio calculation and included the
results in the T/HIS results table.

Bug fixes

1.

Made Clutch pedal an optional input for Automotive Assessment REPORTER
templates. You are no longer prompted for missing Clutch Pedal input data.
Fixed an issue where selecting an entity with a comma in the title would be
incorrectly considered invalid as commas were assumed to only be in part lists.
Fixed an issue where Occupant assessment graphs with no curves were deleted
which meant that all subsequent assessments failed as they referenced a non-
existent graph ID.

Fixed an issue where CSV data could not be imported.
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5.

In PRIMER, if an entity textbox contained a heading (or database history title)
string that started with a number, the corresponding entity ID was incorrectly
taken as the leading number characters which would lead to the incorrect entity
being edited/sketched or a "does not exist" warning. Now fixed.

Fixed an issue where a capping limit asterisk was incorrectly being appended to
the Euro NCAP MDB Shoulder Lateral Force assessment score when the limit had
not been exceeded.

Euro NCAP VTC Quality Criteria

Enhancements

Results generation is now significantly faster.

Entity selection improved to match Automotive Assessment methods and allows
DATABASE_HISTORY headings as well as IDs.

The PRIMER GUI is now automatically pre-populated with any data found from
Automotive Assessments.

For 10% Max Internal vs Hourglass curves, the Internal Energy curve is removed
from the graph (if test is a pass) so that the critical Hourglass Energy curve is
shown in more detail.

Euro NCAP VTC Videos

Enhancements

Entity selection improved to match Automotive Assessment methods and allows
DATABASE_HISTORY headings as well as IDs.

2. The PRIMER GUI is now automatically pre-populated with any data found from
Automotive Assessments.

3. The three Shift Deform reference nodes have been changed to one Fixed
reference node.

4. An Output Interval option has been added in PRIMER that sets the
*DATABASE_BINARY_D3PLOT DT field to ensure output interval is 2 ms or less.

5. Added simulation start, interval and end time options to give more control over
video export.

6. File size visibility added to the REPORTER Template so you don't have to search
through your file system to check.

7. Euro NCAP Cut Section view now uses true thickness rather than fixed fixness.

8. New option added in PRIMER to allow you to blank parts such as the windscreen
during video export.

Bug fixes

1.

The Cut Section view is now normal to the x-axis.
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Ansys LS-DYNA to ISO-MME

Enhancements

1.

When writing out user data, the default Required output channel csv path is now
written out using $OA_WORKFLOW to make the user data more portable across
different machines.

SimVT

Enhancements

10.

11
12

14.

15.

16.

. The new, recently published ISO/TS 18571:2024 method replaces ISO/TS

18571:Euro NCAP v1.0.

The Correlation Setup window layout has been changed to landscape with a
larger, clearer and more informative Channels Table.

Evaluation intervals can be controlled individually for each Sim vs Test model
pair.

A Weight column has been added to Correlation Table window.

Channel selection from search improved. e.g. search for HEAD, select all, search
for LUSP, select all.

Reverse button added to channel selection.

Evaluation interval from Head Excursion calculation is automatically applied to
relevant Sim vs Test model pair.

Added support for multiple channel matching rules for same subject.

Added a derived channels counter to model hover text.

Updated the Protocol explainer text.

. Improved the Channel Table update time.
. Added ability to load new Ansys LS-DYNA models in to T/HIS from SimVT
13.

Added functionality that enables SimVT to check if a new Ansys LS-DYNA model
has associated Automotive Assessments Workflow Data (AAWD) and to assign
AAWD to the new model.

Added checkboxes to the Model Mapping window so that only the selected rows
will be loaded from the SimVT settings file.

Added labels to the Model Mapping window to make it clearer which entries
correspond to "Reference (test)" and "Simulation(s)".

The Protocol option now defaults to "Euro NCAP Virtual Far Side v1.0" when
SimVT is loaded as most users are expected to use SimVT for the Euro NCAP Far
Side Validation Criterion 1 check.

Bug fixes
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1. The "Save SimVT settings" button is now disabled when no channels are selected,
removing the possibility of saving invalid SImVT settings files.

2. Fixed an issue where Protocol change did not update model tag channels
counter.

3. Fixed an issue where evaluation intervals saved to a SImVT settings file were not
validated during reload.

4. Fixed an issue where ISO-MME or CSV data file was interpreted as an Ansys LS-
DYNA model path if it was in the same directory as an existing Model in T/HIS.

5. The number of channels shown in brackets after the "Ansys LS-DYNA model" and
"Imported Data" sources was not updated correctly when the Protocol option
was selected. This has been fixed and more information is shown in data source
hover text too.

T/HIS CORA

Enhancements

1. The new, recently published ISO/TS 18571:2024 method replaces ISO/TS
18571:Euro NCAP v1.0.

2. Updated the T/HIS CORA tutorial to reflect the latest changes.

Bug fixes

1. Fixed an issue where CSV export would omit some column titles.
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