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Complete Ansys LS-DYNA 
Support
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Airbags

Airbags



Support for 
*AIRBAG_CPG

A New Airbag Gas Solver



Support for Continuum-based Particle Gas (CPG)

• CPG is a new continuum-based particle approach for airbag simulations, available from Ansys LS-DYNA 

2025R1 (R16).

• As a fully functional fluid solver, CPG is more effective at simulating gas flow than the corpuscular particle 

method (CPM), and more capable at internal fluid-structure interaction than ALE.

• Key features:

• Compressible Navier-Stokes solver coupled with an ideal gas equation of state.

• Meshless by design, based on a generalized finite-difference scheme.  

• Particle cloud fills airbag volume, gas passes from particle to particle (Eulerian approach).

• Particles added or removed only when necessary.

• Excellent accuracy, robustness & scalability to hundreds of cores.

• Designed for airbag simulation, validated by airbag CAE engineers:

• Simple *AIRBAG_CPG keyword format that copies other *AIRBAG_ types.  Same input data for inflators, fabric, etc.

• First release supports internal structures, simple venting, fabric porosity, multiple gases/orifices/inflators, moving environment, 

local particle refinement, and more.

• Inviscid with free-slip boundary by default, although viscosity and wall friction available.

• CPG is destined to take airbag simulation to the next level required for virtual testing, however accurate input 

data and well folded models are also vital to achieve useful results.



We work closely with Ansys to ensure that the Oasys LS-DYNA Environment is the leading choice for CPG workflows

• T/HIS 22.0 supports all R16 CPG data in the binout file:
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Support for CPG Results in T/HIS

Per airbag

Per part



DEMRCF

DEMRCF



• A new ASCII output file demrcf has been introduced. This output 

reports the non-tied coupling between discrete element spheres (DES) 

and surfaces that are part of either shell parts or solid parts. 

• The demrcf output file allows the plotting of contact forces, moments, 

and the corresponding mass from the contact surface to the DES 

element, provided this data is available.

• To output relevant data:

• Define the necessary contacts using the 

*DEFINE_DE_TO_SURFACE_COUPLING keyword in PRIMER.

• The output frequency of the coupling forces within the DEM 

interface force file is controlled by the 

*DATABASE_BINARY_DEMFOR keyword.

• To record this information in the demrcf output file, enable the 

RCFORC field within the DATABASE → (ASCII)_OPTION menu.

DEMRCF



ICVOUT

ICVOUT



• A new ASCII output file icvout (incompressible control volume) is now 

supported by T/HIS. The icvout output file allows the plotting of 

pressure, volume, flow rate and area of control volumes, provided the 

data is available.

• BINOUT file containing icvout data can now be read into T/HIS and 

plotted for its components.

• Volume and Pressure are output as ICV (Incompressible Control 

Volume) components of the control volumes.

• Flow rate and Area are output as ICVI (Incompressible Control 

Volume Interaction) components of the control volumes.

• To output relevant data:

• Define the control volumes using 

*DEFINE_CONTROL_VOLUME in PRIMER, that output the 

pressure and volume components.

• The flow area between the interacting control volumes is defined 

using *DEFINE_CONTROL_VOLUME_FLOW_AREA.

• The interaction between the interacting control volumes is 

defined using *DEFINE_CONTROL_VOLUME_INTERACTION.

ICVOUT



Efficient End-to-End Workflows
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Virtual Testing

• C-NCAP Management Regulation

• Euro NCAP 2026 Protocols

• Working with Test Data

• LS-DYNA to ISO-MME Improvements

• Automotive Assessments Improvements

• SimVT 

• VTC Quality Criteria Workflows

• VTC Videos Workflows

Virtual Testing



C-NCAP Management 
Regulation

14



Since Oasys 21.1, there has been support for the various 

requirements of the C-NCAP Far Side Occupant 

Protection Protocol, including:

• For each of the eight Working Conditions:

• Occupant injury assessment

• ISO Correlation Fitting indices

• Correction Factor A

• Dual-Occupant Penalty calculation

• ISO correlation fitting indices for the Virtual 

Assessment Certificate (prerequisite for the 

symmetry of far side occupant protection airbags)

• Overall score calculation

Read the documentation to learn more

C-NCAP Management Regulation (2024 Edition)

https://help.oasys-software.com/articles/workflows-22-0/cncap-management-regulation-2024-edition


C-NCAP VTC Quality Criteria

• The C-NCAP VTC Quality Criteria Workflow tool follows the same principals as the Euro NCAP 

version but assesses the quality criteria specified in section H.1.1(f) of the C-NCAP Far Side 

Simulation & Assessment Protocol.

• The tool can be automated using the REPORTER template provided.



C-NCAP VTC Videos

• The C-NCAP VTC Videos Workflow tool follows the same principles as the Euro NCAP version but 

helps you calculate the views and export the videos specified in section H.2.8 of the C-NCAP Far 

Side Occupant Protection Protocol (2024 Edition).

• Use the standard 

Workflow method in 

PRIMER and D3PLOT or 

the whole process can be 

automated using the 

REPORTER template 

provided.
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Chinese Language Reports 中文版报告模板

• You now have access to all the C-NCAP 

REPORTER templates in both English and 

Chinese, for ease of communication with your 

teams, partners, suppliers, and C-NCAP.

• 所有 C-NCAP REPORTER 模板都同时提供英
文和中文版供您使用，方便您与团队、合作伙
伴、供应商，和 C-NCAP 沟通。 
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Chinese Language Reports 中文版报告模板

• Example reports generated by C-NCAP 

REPORTER templates, in English (left) and 

Chinese (right):

• 下方展示了由 C-NCAP REPORTER 模板自动
生成的英文版（左侧）和中文版（右侧）报告
示例。
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C-NCAP Far Side 2024 Official Format Template (inc. O2O)
• The C-NCAP Far Side 2024 protocol (including Occupant to Occupant Assessment) 

can now be produced in the official format template as requested by C-NCAP. Set up 

your models in PRIMER, tag with user data using Workflows, and run the REPORTER 

Templates. Alternatively, outputs can be viewed interactively in D3PLOT and T/HIS. 

Full instructions in Chinese can be found in our documentation under Workflows.

User 
data
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C-NCAP Far Side 2024 Official Format Template (inc. O2O)
• Below shows a preview of the automatically generated contents for C-NCAP 2024 Far Side VTC 

report.



22

C-NCAP Far Side 2024 Official Format Template (inc. O2O)
• Below shows a preview of the automatically generated contents for C-NCAP 2024 O2O report.
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C-NCAP Front AEB OOP 2024 Official Format Template

• The C-NCAP Front AEB OOP 2024 protocol can now 

be produced in the official format template as 

requested by C-NCAP. Set up your models in PRIMER, 

tag with user data using Workflows, and run the 

REPORTER Templates. Alternatively, outputs can be 

viewed interactively in D3PLOT and T/HIS. Full 

instructions in Chinese can be found in our 

documentation under Workflows.



Euro NCAP 2026 Protocols

24



25

Euro NCAP Virtual Frontal Impact – Overview

In Oasys 22.1, support has been added for the 
2026 Virtual Frontal Impact Protocol. This new 
protocol supports the following Crash Tests:

• Front Sled

• Robustness 1

• Robustness 2

• Robustness 3

• Validation 1

• Validation 1 KPI

• Validation 2

• Validation 2 KPI

• Full Width Deformable Barrier (FWDB)

• All templates provide summary tables, graphs of 
injury criteria and calculate scores in compliance 
with Euro NCAP.

• Please see related documentation:

• Euro NCAP FWDB

• Euro NCAP Validation

• Euro NCAP Validation KPI

• Euro NCAP Robustness

• Euro NCAP Scoring & Colour Bands

• Euro NCAP Points

https://help.oasys-software.com/articles/#!workflows-22-1/euro-ncap-front-fwdb-2026
https://help.oasys-software.com/articles/#!workflows-22-1/euro-ncap-front-fwdb-2026
https://help.oasys-software.com/articles/#!workflows-22-1/euro-ncap-front-sled-2026-validation
https://help.oasys-software.com/articles/#!workflows-22-1/euro-ncap-front-sled-2026-validation
https://help.oasys-software.com/articles/#!workflows-22-1/euro-ncap-validation-kpi
https://help.oasys-software.com/articles/#!workflows-22-1/euro-ncap-validation-kpi
https://help.oasys-software.com/articles/#!workflows-22-1/euro-ncap-front-sled-2026-robustness
https://help.oasys-software.com/articles/#!workflows-22-1/euro-ncap-front-sled-2026-robustness
https://help.oasys-software.com/articles/#!workflows-22-1/euro-ncap-scoring-and-colour-bands
https://help.oasys-software.com/articles/#!workflows-22-1/euro-ncap-scoring-and-colour-bands
https://help.oasys-software.com/articles/#!workflows-22-1/euro-ncap-scoring-and-colour-bands
https://help.oasys-software.com/articles/#!workflows-22-1/euro-ncap-scoring-and-colour-bands
https://help.oasys-software.com/articles/#!workflows-22-1/euro-ncap-points
https://help.oasys-software.com/articles/#!workflows-22-1/euro-ncap-points


• The Euro NCAP Full Frontal protocol (including Occupant to Occupant Assessment) can now be 

produced in the official format template as requested by Euro NCAP. Set up your models in 

PRIMER, tag with user data using Workflows, and run the REPORTER Templates. Alternatively, 

outputs can be viewed interactively in T/HIS.

26

Euro NCAP Virtual Frontal Impact – Workflow

User 
data
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Automotive Assessments in PRIMER
• In Automotive Assessments in PRIMER, select Regulation → Euro NCAP

• Then, to configure the various new Euro NCAP Virtual Front Protocol load cases, select:

• Crash Test → FWDB Full Vehicle

• Version → 2026 

• Crash Test → Front Sled

• Version → 2026 Robustness 1 

• Version → 2026 Robustness 2 

• Version → 2026 Robustness 3 

• Version → 2026 Validation 1 

• Version → 2026 Validation 2 

• Thereafter, proceed with setup as you would normally for Automotive Assessments (see Automotive Assessments 

PRIMER documentation for details)

https://help.oasys-software.com/articles/#!workflows-21-1/automotive-assessments-primer
https://help.oasys-software.com/articles/#!workflows-21-1/automotive-assessments-primer
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Automotive Assessments in PRIMER

The easiest way to use SimVT is to save Automotive 

Assessments user data for your LS-DYNA models first. 

Then:

1. In T/HIS, read the model results

2. Select Tools → Workflows → SimVT 

3. Import ISO-MME/CSV data for your test/reference

4. Select one of the Euro NCAP Virtual Front protocols:

• Euro NCAP Virtual Front Sled 2026 Validation 1 

• Euro NCAP Virtual Front Sled 2026 Validation 2

5. Proceed as normal for SimVT (see SimVT 

documentation for details)

https://help.oasys-software.com/articles/#!workflows-22-0/creating-automotive-assessments-workflow-data-for-vtc
https://help.oasys-software.com/articles/#!workflows-22-0/creating-automotive-assessments-workflow-data-for-vtc
https://help.oasys-software.com/articles/#!workflows-22-0/creating-automotive-assessments-workflow-data-for-vtc
https://help.oasys-software.com/articles/#!workflows-22-0/creating-automotive-assessments-workflow-data-for-vtc
https://help.oasys-software.com/articles/#!workflows-22-0/using-simvt-for-virtual-testing-protocols
https://help.oasys-software.com/articles/#!workflows-22-0/using-simvt-for-virtual-testing-protocols
https://help.oasys-software.com/articles/#!workflows-22-0/using-simvt-for-virtual-testing-protocols


29

Euro NCAP Virtual Frontal Impact

Preview of Validation 1 KPI 

Template
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Euro NCAP Virtual Frontal Impact

Preview of FWDB Template



Working with Test Data
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• Previously, imported ISO-MME data was assumed to be in SI units. This assumption was not always valid and data with non-standard 

units (e.g. accelerations in ‘g’ or rotations in ‘degrees’) needed to be manually scaled.

• Additionally, the vehicle drive side was inferred from the position code of the first occupant channel, which was assumed to be the driver.

• Now, when importing ISO-MME channel data, T/HIS attempts to automatically determine the units from the unit header in each channel 

file and the drive side from the “Driver position object 1” header in the MME file. However, it is not always possible to correctly infer this 

information.

• The new Import Configuration window (and Import Config. file) gives you the option to correct any issues with the channel units, polarity, 

scale and naming before importing ISO-MME or CSV data.

Improved unit handling and configuration for imported data

Import ISO-MME or CSV data in 

Automotive Assessments 

and SimVT
Data Imported

Import 

Config.

File

Configure import



• When importing ISO-MME or CSV test data, you can 

now import additional channels from a CSV file to 

associate them with the test data.

• The most common use case for this is to import a CSV 

with head excursion 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).

Import C-NCAP head excursion channel data from CSV file



To accommodate the pre-crash (settling) phase in a simulation, a new “Time of first 

sample” input has been added to the Automotive Assessments workflow set-up in 

PRIMER.

Automotive Assessments and SimVT

• In accordance with ISO-MME convention a negative time value is used to shift the 

start time of the output curves when post-processing using the Automotive 

Assessments or SimVT 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.

• Any data before t=0 is automatically discarded.

LSDYNA to ISO-MME

• The “Time of first sample” value is also used by the LS-DYNA to ISO-MME 

workflow. 

• If it is defined, then the “Time of first sample” header value will automatically be set 

in the channel files.

• Note that in this instance the samples which are shifted to time < 0 will not be 

discarded as this only happens when the ISO-MME data is processed.

Time of first sample



LS-DYNA to ISO-MME
Improvements
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• Added new inputs according to Euro NCAP 

2026 protocol

• We have also disabled the inputs which are 

not applicable according to version (e.g. 2024 

or 2026)

• Added support for frontal VTC protocol 

channels export

36

Support for Euro NCAP 2026



• PRIMER workflow:

• Replaced “Calculate Mass” with 

“Check mass” (the previous 

calculation could omit mass that was 

part of an encrypted keyword file).

• Removed functionality which 

obtained the platform name from 

d3hsp/otf as it was reporting platform 

on which LS-DYNA was built on 

rather than where analysis was run. 

Platform name is now a manual 

input in the PRIMER workflow.

• T/HIS workflow:

• Mass calculation for mass of 

different parts now works using the 

d3hsp/otf file rather than relying on 

the d3thdt/thf file.

37

Mass calculation and Platform name update



• The MME header table in the report is now updated dynamically depending on the header contents.

38

REPORTER Template update



Automotive Assessments 
Improvements
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• Entity IDs that are defined but don’t have corresponding *DATABASE_HISTORY_XXXX keyword defined are now shown with 

a latent cyan-coloured textbox background:

• A window is now mapped when such entity IDs are selected or typed into the text box, giving you 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. Note: you have to save the include and re(run) the analysis to obtain results for the corresponding 

entity. 

Automotive Assessments Improvements

Dropdown to select the include file

If ticked, then the current layer include will 

be updated to the one selected in the 

dropdown above

Option to provide optional Title



• The ISO channel codes have been updated for several channels in the Far Side VTC v1.1 draft protocol. The necessary changes 
have been incorporated in Automotive Assessments workflows tool, and backward compatibility support has been added for the older 
ISO codes. The channels whose ISO codes have changed are: 

 - LAP Belt (SEBE0003B6FO00 to SEBE0000B6FO00) 

 - Shoulder Belt (SEBE0003B3FO00 to SEBE0000B3FO00) 

 - Contact Dummy-Airbag (ARBG0000WSFOX/Y/Z to AIRB0000WSFOX/Y/Z) 

 - Thoracic Spine 04 and 12 Displacements (THSP04/120000DCX/Y/Z0 to THSP04/1200WSDCX/Y/Z0).

• The 'Far Side + VTC' and 'Far Side' crash tests have been renamed to 'Far Side Sled' for consistency across the tools. The version for 
the former 'Far Side + VTC' is now 2024, while the version for the former 'Far Side' crash test is 2022. Support for backward 
compatibility has also been added. 

• The term 'Physiology' has been renamed to 'Anthropometry' and support for backward compatibility has also been added. 

• Users can now select multiple contacts for contact structures (Contact  Dummy – Airbag, Contact Dummy – Centre Console, Contact 
Dummy –Seat and Contact Dummy - Seatbelt) via SELECT option.

• The WSID 50M dummy supplier has been renamed from “PDB” to "DYNAmore-PDB" to make it clearer that the dummy is from 
DYNAmore and co-developed with the PDB consortium.

• Acceleration curves from LS-DYNA results can now 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. This option is honoured by SimVT and 
LS-DYNA to ISO-MME workflows which utilise Automotive Assessments user data.

• Added support to locate and load FEMZIP files in REPORTER templates when original d3plot results files have been deleted.

Automotive Assessments Improvements



SimVT
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SimVT: Graph Options – Show Corridors

• A new graph option “Show corridors” has been added to SimVT 
plotting controls. This determines whether the inner and outer 
corridors are plotted along with the reference and simulation 
curves.

• Deselecting show corridors can help reduce clutter on the 
graphs.

Corridors turned on Corridors turned off
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SimVT: Improvements 

• The performance of SimVT has improved when loading a large number of 

channels and when switching the channel table to show “All Channels”.



SimVT: Diagnostic Tools

• In Virtual Testing, once the problem of data 

submission is overcome, the real challenge begins: 

how to achieve an excellent safety rating?

• Achieving good correlation between simulation 

and test is crucial – without good correlation in the 

validation loadcases, the virtual loadcases count for 

nothing and the overall score is low. 

• SimVT now contains a set of diagnostic tools to 

help you rapidly pinpoint problem areas in your 

simulations and identify the sources of poor 

correlation – enabling you to correct models, 

improve the robustness of designs, and 

maximise your safety rating. 

45



46

SimVT: Error Graphs when results cannot be correlated

• 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).

• 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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SimVT: Correlation Table Filtering

• To help you navigate and analyse results more efficiently, SimVT now includes filtering 

controls in column headers. 

• When filters are applied, rows that do not meet the selected criteria are hidden from view. 

• These controls 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.

Drop down boxes for the score filters
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SimVT: Correlation Table Filtering

• 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.

To access them, right click 
on the header above a 
rating column (e.g. ISO).



49

SimVT: Dynamic Corridor Visualisation and Event Identification

• A new option “Dynamic corridor visualisation” has been added to help you visualise corridor performance 

over time and pinpoint problem areas quickly. When activated, it highlights High correlation zone, Moderate 

correlation zone and Low correlation zone over time.

• New options “Show time of poorest correlation” and “Show start of divergence” help you rapidly identify 

key time events in your analysis that could be causing poor correlation.
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SimVT: Overlaying multiple model results

• A new option Combine corridor graphs has been added, which controls if corridor graphs 

that share the same channel are combined in a single graph.

• Below is an example of a combination of plots with Combine corridor graphs unticked (left) 

and ticked (right).



VTC Quality Criteria 
Workflows
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• The Euro NCAP VTC Quality Criteria Workflows 

tool and associated REPORTER Template are now 

capable of assessing the Euro NCAP Virtual 

Frontal Simulation & Assessment Protocol (draft) as 

well as the existing Far Side protocol.

Quality Criteria – Euro NCAP Frontal



• The Euro NCAP HBM Quality Criteria Workflows tool 

and associated REPORTER Template allow you to 

perform the quality checks outlined in Section 7.1 of 

the Euro NCAP VTC HBM Frontal Protocol (draft) 

relating to energy, added mass and displacements.

Quality Criteria – Euro NCAP HBM



• The C-NCAP Occupant to Occupant tool and associated REPORTER Template allow you to 

perform the quality checks required by the C-NCAP Far Side Occupant to Occupant Official 

Template, outlined in appendix H1.1.(f) of the C-NCAP 2024 Management Regulation relating to 

energy, added mass and displacements.

54

Quality Criteria: C-NCAP Occupant to Occupant (Dual Occupant)
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Quality Criteria: C-NCAP Front AEB OOP 2024

• A new load case “Front AEB OOP” is added to the C-NCAP VTC Quality Criteria tool. Fill in and 

save user data, then output the report in REPORTER, or view results interactively in T/HIS.



VTC Videos Workflows
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• VTC Videos are now combined into one 

Workflow, rather than having separate 

Workflows for each protocol.

• Inputs required for Euro NCAP Far Side have 

been significantly reduced

• Three shift deform nodes have been re-

introduced as an option alongside using 1 

shift deform node

57

VTC Videos Updates in PRIMER



• The 'Step 2' section of the GUI has 
been redesigned for simplification adding an 
example button for each view.

• In 'Step 3', the displayed End time is now 
determined by model simulation end time 
rounded down to three decimal places rather than 
model simulation end time minus 1 interval step 
(which had caused issues with video capture 
previously).

• In 'Step 3', For the Euro NCAP versions, the 
Video Quality slider has been replaced with a 
target file size option to allow users to satisfy the 
1-10 MB video requirement.

• REPORTER will now use the specified property 
files save directory from the Workflow data, rather 
than the REPORTER Template output directory.

VTC Videos Updates in POST



• The C-NCAP Occupant to Occupant tool and associated REPORTER Template allow you to 

create  the images required by the C-NCAP Far Side Occupant to Occupant Official Template to 

show the minimum distance between the far side head and the near side head. 

59

VTC Videos new protocol: C-NCAP Occupant to Occupant



• The C-NCAP Front AEB OOP tool and associated REPORTER Template allow you to create the 

images required by the C-NCAP 2024 Frontal VTC Official Template to show the required 3 views for 

all models used for this protocol.

60

VTC Videos new protocol: C-NCAP Front AEB OOP

Side View H-point Cut Section View
Dummy, Seatbelt and 

Seat only

Side View H-point Cut Section View
Dummy, Seatbelt and 

Seat only

Videos for 
FRB / MPDB

Videos for 

OOP + FRB / 
OOP + MPDB



Pulse Index

Pulse Index



• The Pulse Index Workflow allows you to 

estimate the acceleration that would be 

experienced by a vehicle occupant in a 

crash test scenario.

• Pulse Index has been updated following 

user feedback. The occupant mass input 

has been removed with stiffness now 

being taken per unit mass. Based on the 

stiffness input, the time period of the 

system is now displayed to serve as a 

sense check. The acceleration curve 

filter can now be chosen from three 

options: C60, C180, and C600. A 

differentiated velocity curve can now be 

used in place of the acceleration curve.

Pulse Index (PI)

Select filter 

applied to the 

acceleration 

curve

Stiffness now 

per unit mass

Take 

acceleration as 

a differentiated 

velocity curve

Time period 

relating to 

current stiffness



Curve to ISO-MME

Curve to ISO-MME



• A new Workflows tool “Curve to ISO-MME” allows you to 

write any curves from your T/HIS session directly to ISO-

MME format without the need of a configuration file.

• You can access the tool from either the Tools → 

Workflows menu or from:

1. Select Tools → Write

2. Select output format as ISO-MME

3. Select Data source Curves

4. Click Next

Curve to ISO-MME



Human-Safe Design

65



Automotive Protocols

Automotive Protocols
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New Protocols and Regulations V22.0

• Automotive Assessments and REPORTER 

now support the following new protocols and 

regulations:

Regulation Loadcase

Global NCAP MDB, ODB, Side Pole

JNCAP FFB, MDB, ODB

KNCAP FFB, MDB, Side Pole

UN ECE R94, R95, R135, R137
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New Protocols and Regulations V22.1

• Automotive Assessments and REPORTER 

now support the following new protocols and 

regulations:

Regulation Loadcase

C-NCAP

Far Side (inc O2O & Official Format 

Versions), Front AEB OOP (Official 

Format), Side MDB, FRB

FMVSS 208 Front FFB

Euro NCAP

FWDB 2026, Front Sled 2026 

(Validation 1 + (KPI),Validation 2 + 

(KPI), Robustness 1, Robustness 2, 

Robustness 3)



• The following protocols have been updated:

Upgraded Protocols

Regulation Loadcase Update

C-NCAP MPDB Occupant Assessment • Rear Occupants Added

Euro NCAP MPDB Occupant Assessment
• 2024 (Follows Adult Occupant Protocol v9.3)

• Includes DAMAGE assessment

IIHS Front SOB
• 2024 (Version VII)
• New fuel modifier

IIHS Side MDB
• 2024 (Version IV)

• New fuel modifier and updated head protection rating system
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Regulation Year Loadcase/Workflow PRIMER T/HIS D3PLOT
REPORTER (migrated to 

workflows)

REPORTER (standard 

template)

C-NCAP

2018 ODB ● ● ●

2021
Head Impact ●

Leg Impact ●

2023 MPDB Compatibility ●

2024

MPDB Occupant ● ● ●

Side Pole ● ● ●

Far Side Pole ● ● ●

Far Side Sled ● ● ●

VTC Quality Criteria ● ● ●

VTC Videos ● ● ●

LS-DYNA to ISO-MME ● ● ●

SimVT ● ●

FRB ● ● ●

Side MDB ● ● ●

Far Side CNCAP Official Format ● ● ● ●

O2O CNCAP Official Format ● ● ● ●

O2O VTC Quality Criteria ● ● ●

O2O VTC Videos ● ● ●

Front AEB OOP Official Format ● ● ● ●

Front AEB OOP Quality Criteria ● ● Part of Official Format

Front AEB OOP VTC Videos ● ● Part of Official Format

● Available for some time

Automotive Assessments Workflow ● New in version 22.1

● New in version 22.0
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Regulation Year Loadcase/Workflow PRIMER T/HIS D3PLOT

REPORTER 

(migrated to 

workflows)

REPORTER 

(standard 

template)

Euro NCAP

2017
FFB ● ● ●

ODB ● ● ●

2020

MPDB Occupant ● ● ●

Side Pole ● ●

MDB ● ● ●

2022

Far Side ● ● ●

MDB ● ● ● ●

Side Pole ● ● ●

2023

MPDB Compatibility ●

Head Impact ●

Leg Impact ●

Continued…

● Available for some time

Automotive Assessments Workflow ● New in version 22.1

● New in version 22.0
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Regulation Year Loadcase/Workflow PRIMER T/HIS D3PLOT

REPORTER 

(migrated to 

workflows)

REPORTER 

(standard 

template)

Euro NCAP

2024

Far Side Sled ● ● ●

MPDB Occupant ● ● ●

VTC Quality Criteria ● ● ●

VTC Videos ● ● ●

LS-DYNA to ISO-MME ● ● ●

SimVT ● ●

2026

Front Sled ● ● ●

FWDB Full Vehicle ● ● ●

VTC Quality Criteria ● ● ●

VTC HBM Quality Criteria ● ● ●

SimVT ● ●

● Available for some time

Automotive Assessments Workflow ● New in version 22.1

● New in version 22.0
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Regulation Year Loadcase/Workflow PRIMER T/HIS D3PLOT

REPORTER 

(migrated to 

workflows)

REPORTER 

(standard 

template)

FMVSS 2024 208 Front FFB ● ● ●

Global NCAP

2022 MDB ● ● ●

2023 ODB ● ● ●

2024 Side Pole ● ● ●

GTR
2019 Leg Impact ●

2020 Head Impact ●

IIHS
2017

MDB ● ● ●

ODB ● ●

SOB ● ●

Continued…

● Available for some time

Automotive Assessments Workflow ● New in version 22.1

● New in version 22.0
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Regulation Year Loadcase/Workflow PRIMER T/HIS D3PLOT

REPORTER 

(migrated to 

workflows)

REPORTER 

(standard 

template)

IIHS

2021

MDB ● ● ● ●

MDB Structure Only ●

ODB ● ● ●

ODB Structure Only ●

SOB ● ● ●

SOB Structure Only ●

2024

MDB ● ● ●

MDB Structure Only ●

SOB ● ● ●

SOB Structure Only ●

● Available for some time

Automotive Assessments Workflow ● New in version 21.1

● New in version 22.0
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Regulation Year Loadcase/Workflow PRIMER T/HIS D3PLOT

REPORTER 

(migrated to 

workflows)

REPORTER 

(standard 

template)

JNCAP

2018 Leg Impact ●

2023

FFB ● ● ●

MDB ● ● ●

ODB ● ● ●

KNCAP

2019 Leg Impact ●

2024

FFB ● ● ●

MDB ● ● ●

Side Pole ● ● ●

UN ECE

2015 R135 (Side Pole) ● ● ●

2022 R94 (ODB) ● ● ●

2023
R95 (Side MDB) ● ● ●

R137 (FFB) ● ● ●

● Available for some time

Automotive Assessments Workflow ● New in version 22.1

● New in version 22.0



New Automotive Operations

• Occupant Load Criterion (OLC)

• Tibia Index (TI)

• DAMAGE (DMG)

New Automotive Operations



Occupant Load Criterion 
(OLC)

77



• T/HIS can now calculate OLC and generate velocity and displacement curves for MPDB Compatibility 
Assessment. The calculation follows the method specified in Euro NCAP Technical Bulletin (TB 027) v1.1.1, 
which is intended to be used with Adult Occupant Protection Assessment Protocol v9.1.1.

• The OLC Operation requires an X Acceleration Curve of the Barrier CoG as its first input and requires the Initial 
Velocity of the Barrier CoG either as a Velocity Curve or as a Numerical Value.

Occupant Load Criterion (OLC)

Filter the Acceleration curve if required

Regularise the Acceleration curve if required

Input the X Acceleration curve of the Barrier Model CoG

Input the Velocity curve of the Barrier Model or type in the 

initial velocity as a numerical constant

Specify the curve id of the first output curve

Display the unit system of input curves

https://cdn.euroncap.com/media/58240/tb-027-compatiblity-assessment-v111.pdf
https://cdn.euroncap.com/media/57827/euro-ncap-assessment-protocol-aop-v911.pdf
https://cdn.euroncap.com/media/57827/euro-ncap-assessment-protocol-aop-v911.pdf
https://cdn.euroncap.com/media/57827/euro-ncap-assessment-protocol-aop-v911.pdf
https://cdn.euroncap.com/media/57827/euro-ncap-assessment-protocol-aop-v911.pdf


• The OLC operation generates two velocity curves:

Occupant Load Criterion (OLC)



• It also generates three displacement curves:

Occupant Load Criterion (OLC)



Tibia Index (TI)
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Euro NCAP Technical Bulletin (TB 021) v4.1

• T/HIS can now calculate the Tibia Index (TI) injury criterion and generate the Tibia Index curve, 

based on the following interaction formula specified in Euro NCAP Technical Bulletin (TB 021) v4.1:

𝑇𝐼 𝑡 =
𝑀𝑅 𝑡

𝑀𝑅 𝑐
+

𝐹𝑧(𝑡)

𝐹𝑧 𝑐

Where, 𝑀𝑅 𝑡 = 𝑀𝑥(𝑡)2 + 𝑀𝑦(𝑡)2

• The TI operation requires three input curves 𝐹𝑧(𝑡), 𝑀𝑥(𝑡) and 𝑀𝑦(𝑡) and two critical constant input 

values 𝑀𝑅 𝑐 and 𝐹𝑧 𝑐.

Tibia Index (TI)

https://www.euroncap.com/media/79880/tb-021-data-acquisition-and-injury-calculation-v41.pdf


Tibia Index (TI)

Select to filter the input curves before calculating TI, 

and select the filter class

Select to regularise the input curves using the new X axis interval

Displays the unit system of the input curves

Input the Axial Curve ID 

Input the X Moment Curve ID 

Input the Y Moment Curve ID 

Select the Occupant type 

For the standard occupant types, 𝐹𝑧 𝑐 and 

𝑀𝑅 𝑐 values are updated automatically. 

Otherwise, input suitable Critical force and 

Critical Bending Moment values.



• The TI operation generates a Tibia Index output curve. 

• The Tibia Index value can be displayed on the graph by turning on the “Show Max Value” property of 

the Tibia Index curve.

Tibia Index (TI)



DAMAGE Criterion (DMG)
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• The DAMAGE Criterion is a brain injury metric which is based on 

deformation output from a second-order system of equations.

• T/HIS can now calculate Damage Criterion (DMG) and generate 

the Damage curve, based on the interaction formula specified in 

the Euro NCAP Technical Bulletin (TB 035) v1.0 (right).

• DMG requires three input curves: Head Rotation Velocity 

X, Head Rotation Velocity Y, Head Rotation Velocity Z.

• You can also select the calculation method used to perform the 

Damage operation. The available methods are:

• RK4: Runge Kutta 4

• RKF45: Runge Kutta 45

• NBM: Newmark Beta method

Damage Criterion (DMG)

𝐷𝐴𝑀𝐴𝐺𝐸 = β𝑚𝑎𝑥𝑡 {|𝛿⃗(𝑡)|} 

𝛿⃗(𝑡) = [𝛿𝑥(𝑡) 𝛿𝑦(𝑡) 𝛿𝑧(𝑡)]𝑇

β = scale factor, m = mass, 𝑐𝑖𝑗 = damping, 𝑘𝑖𝑗 = stiffness 

𝛿“, 𝛿’, 𝛿 = 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛, 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦, 𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡 

𝑢̈= 𝑎𝑝𝑝𝑙𝑖𝑒𝑑 𝑎𝑛𝑔𝑢𝑙𝑎𝑟 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 

𝑚𝑥 = 1 𝑘𝑔, 𝑚𝑦 = 1 𝑘𝑔, 𝑚𝑧 = 1 𝑘𝑔 

𝑘𝑥𝑥 = 32142 N/m, 𝑘𝑦𝑦 = 23493 𝑁/𝑚, 𝑘𝑧𝑧 = 16935 𝑁/𝑚, 

𝑘𝑥𝑦 = 0 𝑁/𝑚, 𝑘𝑦𝑧 = 0 𝑁/𝑚, 𝑘𝑥𝑧 = 1636.3 N/m, 

a1=5.9148 ms, 

𝛽=2.9903 1/m 

[𝑐] = a1 × [𝑘]

https://cdn.euroncap.com/media/67886/tb-035-brain-injury-calculation-v10.pdf


Damage Criterion (DMG)

Select to filter the input curves before calculating 

DMG, and select the filter class

Select to regularise the input curves using the new X axis interval

Displays the unit system of the input curves

Input the Head Rotational Velocity X 

Input the Head Rotational Velocity Y

Input the Head Rotational Velocity Z

Select the Calculation method



• The DMG operation generates four DAMAGE curves:

Damage Criterion (DMG)
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Datums

Datums



• The previous hard-wired limit of 256 for datums has now been removed from T/HIS. Any number of 

datums can now be created with machine specifications being the limiting factor.

Datums

Many constant and points datums in a single session:



Write ISO-MME Files

Write ISO-MME Files



New variables have been added to ISO-MME configuration files:

• mandatoryHeaders: Controls the inclusion of mandatory headers in MME files. When set to true, all 

mandatory headers are automatically included. When set to false, mandatory headers are omitted, 

allowing headers to be rearranged using the descriptor functionality. The default value for this 

variable is true.

• testObjectHeaderNumber: Specifies the test object header number required in MMD files. By 

default, this value corresponds to the first letter of the curve ISO code. This variable is used when a 

different test object number is required instead of the default behaviour.

It is also now possible to write ISO-MME files directly from curves, without configuration, using the new 

Curve to ISO-MME Workflow.
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Write ISO-MME Files



Email Minidump Files

Email Minidump Files



• Following a crash on Windows a “minidump” file is created which, if sent, can sometimes enable us 

to diagnose the cause of the crash, suggest workarounds and fix the bug. Historically this file has 

been written to an obscure temporary directory making it laborious to extract and send it.

• T/HIS can now:

• Compose an email automatically, attaching the minidump file.

• Include further information about the crash (stack trace) in that email.

• Launch the default email handler on the system so that you can add further information if you wish.

• This email is not sent automatically, you can choose to send it or not.

• Composition of these emails is optional; they can be turned off.

Windows Minidump files can now be emailed
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• Minidump files and crash handling generally can be 

configured by preferences, but to make this easier there is 

now an interactive GUI which can be used to control this 

behaviour:

• Crash dump behaviour can also be configured at the 

“admin” or “installation” levels during software installation, 

configuring it for all users.

Windows Minidump files can now be emailed (continued)



Improved LMX server connection 
loss behaviour (V22.1 onwards)
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Oasys Ltd software uses the LMX licensing system which requires connection to a licence server when 

the software first starts. It also maintains regular contact with that server during the session to enable 

the server to keep track of usage.  If contact with the server is lost for more than approximately 10 

minutes the behaviour in versions before V22.1 was to terminate the session.  

This has been changed from V22.1 onwards so that the session is suspended rather than terminated.  

When connection with the licence server is regained it will continue as before, or alternatively the user 

can choose to terminate it.    The process now works as follows:

After approximately 6 minutes of server

connection loss a warning message will

appear:

Improved LMX server connection loss behaviour (V22.1)
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This message will be updated at approximately one minute intervals, giving the time remaining, until 

the limit of ten minutes is reached.  During this period T/HIS will operate normally.

When ten minutes of licence loss have elapsed it will be replaced

with this dialogue. The T/HIS session will remain live but “frozen”

so that no further work can be done. No data will be lost.

The user can just wait and do nothing, or Save all models to disk

and continue to wait for the licence connection to be restored, or 

Exit normally.

If the licence server connection is restored this

panel will disappear, this confirmation message

will be shown and T/HIS will resume working

normally.

Improved LMX server connection loss behaviour (V22.1)
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Initial Window Placement

Initial Window Placement



• On a multi-monitor desktop the “placement” preference can be used to select which of multiple 

monitors on a desktop the master T/HIS window starts in. Previously this was always the main 

display window.  The bounding box (red) around the monitors (black) that make up the desktop in 

pixel space which is divided into 1/3rds. For example:

The preference value may be a combination of

LEFT | CENTRE | RIGHT 

             and / or

TOP | MIDDLE | BOTTOM         The monitor nearest to the centre of that 1/3rd sub-area is used.

Master T/HIS window can start on a selected monitor.



Flexible Automation and 
Integration
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JavaScript API

JavaScript API



• It is no longer necessary to specify the memory required when running a script.

The memory is now automatically increased as required.

• The function assigned to the Window onClose event can now return false to prevent the window 

closing if required.

JavaScript API



• Functionalities to set and query the Model and Display Units have been added.

• The GetModelUnits and SetModelUnits methods can be accessed from the Model Class, using the 

model instance.

• The GetDisplayUnits and SetDisplayUnits methods can be accessed from the Units Class.

JavaScript API



• New Automotive operations added to the Operate Class:

JavaScript API

Class function Required Inputs Optional Inputs Output Example

Operate.Olc() • Acceleration Curve

• Velocity Curve or Initial 
Velocity as a constant

• X axis Interval for 

regularization

• Filter type as a 
string

Returns an 

array of 5 
curves

Operate.Olc(curve1, curve2, 0.001, 'C180');

or
Operate.Olc(curve1, 13888, 0.001, 'C180');

Operate.Ti() • Axial Curve

• X Moment Curve

• Y Moment Curve

• Critical Force value

• Critical Bending Moment 
value

• X axis Interval for 

regularization

• Filter type as a 
string

Returns a 
curve object

Operate.Ti(curve1, curve2, curve3, 35.9, 225, 
0.0001, 'C600');

Operate.Dmg() • X Rot. Velocity Curve

• Y Rot. Velocity Curve

• Z Rot. Velocity Curve

• Calculation method 
string:’rk4’,’rkf45’,’nbm’

• X axis Interval for 

regularization

• Filter type as a 
string

Returns an 

array of 5 
curves

Operate.Dmg(curve1,curve2,curve3, 'rk4',0.001, 
'C60');



• New methods added to the Model Class:

JavaScript API

Member function Required Inputs Output Example

model.GetModelUnits() No Input Returns Model Unit 
System

let model = Model.GetFromID(1);
model.GetModelUnits();

model.SetModelUnits() Model Unit System True if Model units 
are set, else False

let model = Model.GetFromID(1);
model.SetModelUnits(“U2”);



• New methods added to the Units Class:

JavaScript API

Class function Required Inputs Output Example

Units.GetDisplayUnits() No Input Returns Display Unit 
System

Units.GetDisplayUnits();

Units.SetDisplayUnits() Display Unit System True if Display units 
are set, else False

Units.SetDisplayUnits(“U2”);



• New property added to the Graph Class:

JavaScript API

Member property Output Example

graph.show_y2axis Gets / sets the display of the Y2 
axis

let graph = Graph.GetFromID(1);
graph.show_y2axis = Graph.ON;



• New property added to the Curve Class:

JavaScript API

Member property Output Example

curve.y_axis Gets / sets the Y axis the curve 
is plotted on

let curve = Curve.GetFromID(1);
curve.y_axis = Curve.Y2_AXIS;



Other Developments and 
Preferences
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Units

Units



• The Curve Unit System dropdown has been introduced in the Read Data panels of 

T/HIS Curve, CSV and ISO.

• If a unit system is not defined for the curves in the input file, then the unit system 

selected from this dropdown is applied to the curves read in from the input file.

• Once units are defined for input curves, T/HIS automatically displays units on graphs 

(even after subsequent curve operations) and knows what scale factor to apply to any 

constants in Automotive functions (such as OLC and Tibia Index).

Curve Unit System



• Multi-selection of curves is now possible using the 

curves toggle button, allowing the Unit System or X-Y 

Units to be modified for multiple curves simultaneously.

• Display Units can also be viewed and adjusted directly 

from the curves panel.

Curve Unit System



New Preferences

New Preferences



Preference Description

oasys*javascript_maximum_memory_size Maximum memory allocated for garbage collection (MB)

oasys*cd_compose_email

this*cd_compose_email

Whether or not to offer to compose an email for sending 

minidump files.

oasys*cd_email_address

this*cd_email_address

Email address in To: field of crash dump emails.

oasys*cd_cc_addresses

this*cd_cc_addresses

Email address(es) in Cc: field of crash dump emails.

oasys*cd_custom_email

this*cd_custom_email

Custom method of sending emails.

oasys*cd_dump_directory

this*cd_dump_directory

Directory in which to save crash dump files

oasys*cd_email_method

this*cd_email_method

Method used to create crash dump emails.

oasys*cd_minidump_file

this*cd_minidump_file

Whether or not to create minidump files, and what to do 

with them.

New preferences
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Preference Description

this*ctable_show_olc Display OLC value

this*s_to_ms_conversion_time Time threshold for seconds to milliseconds conversion

this*show_olc_value Display OLC value

this*damage_method Calculation method for calculating Damage injury metric

this*automotive_constant_unit_system Unit system of the constants in DMG, OLC and TI 

Operation

this*auto_filter Automatically filter curves

this*auto_filter_class Filter class for automatic filtering of curves

New preferences
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Contact us

Global / UK
T: +44 121 213 3399

E: dyna.support@arup.com   

India
T: +91 40 69019723 / 98

E: india.support@arup.com 

China
T: +86 21 3118 8875

E: china.support@arup.com 

USA
T: +1 415 940 0959

E: us.support@arup.com 

www.oasys-software.com/dyna/ 

Subscribe to 
our newsletter:

@Oasys LS-DYNA 
Environment

@Oasys LS-DYNA 
Environment

@Oasys @Oasys

Follow us on: 

mailto:dyna.support@arup.com
mailto:india.support@arup.com
mailto:china.support@arup.com
mailto:us.support@arup.com
https://www.oasys-software.com/dyna/
https://www.oasys-software.com/dyna/
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