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What is Virtua l Testing?

Va lid a t ion Vir t u a l Loa d ca se s



A Parad igm  Shift



Paper

Virtua l Testing Protocol Requirem ents

Industry Challenges

Solu tions
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Protocol Requirem ents
Euro NCAP and  C-NCAP



Protocol Requirem ents

• Quality

• Corre la tion

• In jury Assessm ent

• Data  Subm ission

Hourglass ene rgy, m ass sca ling, dura tion

ISO/TS 18571:2024

Valida tion  Crite rion  2, Correction  Factor A

ISO-MME, videos



Industry Cha llenges



Challenges

1. Good corre la tion  has becom e  m anda tory

2. Collabora tion  be tween  CAE and  Vehicle  Safe ty team s

3. Quantity of LS-DYNA ana lysis

4. Form at and  qua lity of da ta



Solu tions



Solu tions

Prepare Visua lise Process Report

Analyse Autom ate Com m unica te

JavaScript
Python



Virtua l Testing Workflows

Autom otive
Assessm ents Sim VT

LS-DYNA to  
ISO-MME

VTC Quality 
Crite ria VTC Videos

Euro  NCAP, C-NCAP, and  fu ture  protocols

    



The  Virtua l Testing Workflow

Create
LS-DYNA 
m ode l in  
PRIMER

Labe l 
Occupan t(s) 

and  
Structu re s

Run  the
LS-DYNA

sim ula tion

In-house  
va lida tion

Conve rt
LS-DYNA 
re su lts  to  
ISO-MME

Create  and  
export VTC 

videos

Upload  
sim ula tion  
re su lts  to  

VTC se rve r

Pe rform  
physica l 

te st

Upload  
physica l 

te st re su lts  
to  VTC 
se rve r

Update
LS-DYNA 
m ode l in  
PRIMER

FAIL

FAIL

PASS

Check 
sim ula tion  

m ee ts 
qua lity 
crite ria

FAIL

Se tup Run Check Valida te Data  Export Subm ission  and  Test



The  Virtua l Testing Workflow

Create
LS-DYNA 
m ode l in  
PRIMER

Labe l 
Occupan t(s) 

and  
Structu re s

Run  the
LS-DYNA

sim ula tion

In-house  
va lida tion

Conve rt
LS-DYNA 
re su lts  to  
ISO-MME

Create  and  
export VTC 

videos

Upload  
sim ula tion  
re su lts  to  

VTC se rve r

Pe rform  
physica l 

te st

Upload  
physica l 

te st re su lts  
to  VTC 
se rve r

Update
LS-DYNA 
m ode l in  
PRIMER

FAIL

FAIL

PASS

Check 
sim ula tion  

m ee ts 
qua lity 
crite ria

FAIL

Se tup Run Check Valida te Data  Export Subm ission  and  Test



The  Virtua l Testing Workflow

Create
LS-DYNA 
m ode l in  
PRIMER

Labe l 
Occupan t(s) 

and  
Structu re s

Run  the
LS-DYNA

sim ula tion

In-house  
va lida tion

Conve rt
LS-DYNA 
re su lts  to  
ISO-MME

Create  and  
export VTC 

videos

Upload  
sim ula tion  
re su lts  to  

VTC se rve r

Pe rform  
physica l 

te st

Upload  
physica l 

te st re su lts  
to  VTC 
se rve r

Update
LS-DYNA 
m ode l in  
PRIMER

FAIL

FAIL

PASS

Check 
sim ula tion  

m ee ts 
qua lity 
crite ria

FAIL

Se tup Run Check Valida te Data  Export Subm ission  and  Test



The  Virtua l Testing Workflow

Create
LS-DYNA 
m ode l in  
PRIMER

Labe l 
Occupan t(s) 

and  
Structu re s

Run  the
LS-DYNA

sim ula tion

In-house  
va lida tion

Conve rt
LS-DYNA 
re su lts  to  
ISO-MME

Create  and  
export VTC 

videos

Upload  
sim ula tion  
re su lts  to  

VTC se rve r

Pe rform  
physica l 

te st

Upload  
physica l 

te st re su lts  
to  VTC 
se rve r

Update
LS-DYNA 
m ode l in  
PRIMER

FAIL

FAIL

PASS

Check 
sim ula tion  

m ee ts 
qua lity 
crite ria

FAIL

Se tup Run Check Valida te Data  Export Subm ission  and  Test



The  Virtua l Testing Workflow

Create
LS-DYNA 
m ode l in  
PRIMER

Labe l 
Occupan t(s) 

and  
Structu re s

Run  the
LS-DYNA

sim ula tion

In-house  
va lida tion

Conve rt
LS-DYNA 
re su lts  to  
ISO-MME

Create  and  
export VTC 

videos

Upload  
sim ula tion  
re su lts  to  

VTC se rve r

Pe rform  
physica l 

te st

Upload  
physica l 

te st re su lts  
to  VTC 
se rve r

Update
LS-DYNA 
m ode l in  
PRIMER

FAIL

FAIL

PASS

Check 
sim ula tion  

m ee ts 
qua lity 
crite ria

FAIL

Se tup Run Check Valida te Data  Export Subm ission  and  Test



The  Virtua l Testing Workflow

Create
LS-DYNA 
m ode l in  
PRIMER

Labe l 
Occupan t(s) 

and  
Structu re s

Run  the
LS-DYNA

sim ula tion

In-house  
va lida tion

Conve rt
LS-DYNA 
re su lts  to  
ISO-MME

Create  and  
export VTC 

videos

Upload  
sim ula tion  
re su lts  to  

VTC se rve r

Pe rform  
physica l 

te st

Upload  
physica l 

te st re su lts  
to  VTC 
se rve r

Update
LS-DYNA 
m ode l in  
PRIMER

FAIL

FAIL

PASS

Check 
sim ula tion  

m ee ts 
qua lity 
crite ria

FAIL

Se tup Run Check Valida te Data  Export Subm ission  and  Test



The  Virtua l Testing Workflow

Create
LS-DYNA 
m ode l in  
PRIMER

Labe l 
Occupan t(s) 

and  
Structu re s

Run  the
LS-DYNA

sim ula tion

In-house  
va lida tion

Conve rt
LS-DYNA 
re su lts  to  
ISO-MME

Create  and  
export VTC 

videos

Upload  
sim ula tion  
re su lts  to  

VTC se rve r

Pe rform  
physica l 

te st

Upload  
physica l 

te st re su lts  
to  VTC 
se rve r

Update
LS-DYNA 
m ode l in  
PRIMER

FAIL

FAIL

PASS

Check 
sim ula tion  

m ee ts 
qua lity 
crite ria

FAIL

Se tup Run Check Valida te Data  Export Subm ission  and  Test



The  Virtua l Testing Workflow

Update
LS-DYNA 
m ode l in  
PRIMER

FAIL

FAIL

PASS

FAIL

Se tup Run Check Valida te Data  Export Subm ission  and  Test

Crea te
LS-DYNA 
m ode l in  
PRIMER

Labe l 
Occupan t(s) 

and  
Structu re s

Run  the
LS-DYNA

sim ula tion

In-house  
va lida tion

Conve rt
LS-DYNA 
re su lts  to  
ISO-MME

Create  and  
export VTC 

videos

Upload  
sim ula tion  
re su lts  to  

VTC se rve r

Pe rform  
physica l 

te st

Upload  
physica l 

te st re su lts  
to  VTC 
se rve r

Check 
sim ula tion  

m ee ts 
qua lity 
crite ria



The  Virtua l Testing Workflow

Update
LS-DYNA 
m ode l in  
PRIMER

FAIL

FAIL

PASS

FAIL

Crea te
LS-DYNA 
m ode l in  
PRIMER

Labe l 
Occupan t(s) 

and  
Structu re s

Run  the
LS-DYNA

sim ula tion

In-house  
va lida tion

Conve rt
LS-DYNA 
re su lts  to  
ISO-MME

Create  and  
export VTC 

videos

Upload  
sim ula tion  
re su lts  to  

VTC se rve r

Pe rform  
physica l 

te st

Upload  
physica l 

te st re su lts  
to  VTC 
se rve r

Check 
sim ula tion  

m ee ts 
qua lity 
crite ria

Se tup Run Check Valida te Data  Export Subm ission  and  Test
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Virtua l Testing Workflows – Shared  use r da ta
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Workflow User Data  JSON File s

m ode l_1.key
m ode l_1.d3p lot
m ode l_1.d3thd t

m ode l_1.key
m ode l_1.d3p lot
m ode l_1.d3thd t

m ode l_1.key
m ode l_1.d3p lot
m ode l_1.d3thd t

Workflow Use r Data
workflow_1_user_da ta .json
workflow_2_user_da ta .json
workflow_3_user_da ta .json

CAE Team  Analysis Directory 1

Loadcase  A

LS-DYNA Job  001

LS-DYNA Job  002

Loadcase  B

LS-DYNA Job  003
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Sim VT – Corre la tion
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Sim VT – Dea ling with  inconsisten t da ta  (Channe l Match ing)
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Sim VT – VTP Sensor Scores and  va lida tion  crite ria
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Autom otive  Assessm ent – Valida tion  Crite rion  2
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He a d e r  It e m Re m a rks
Dum m y Sim ula tion  Mode l 
Specifica tion e .g. WSID 50 M v3.4.1. (Hum ane tics) 

Solve r Nam e e .g. LS-DYNA

Solver Version e .g. ls-dyna_m pp_s_R9_3_1_x64_
centos65_ifort131_sse2_openm pi183

Solver Precision SP or DP

Pla tform  Nam e e .g. cen tos78_openm pi2.1.3

Num ber of CPUs e .g. 2x32

Tim e  step  se tting e .g. m in . tim e  step  1-e7 s

Contact Type  be tween dum m y 
and sea t S2S SOFT2 FS=0.2

Contact Type  be tween dum m y 
and sea tbe lt S2S SOFT2 FS=0.0

Num ber of contacts used  in  the  
overa ll sim ula tion  se tup e .g. 10

Num ber of e lem ents e .g. 20000

LS-DYNA to  ISO-MME

Channe l

FS_Pole_75_x-re f_z-re f_50M_Sim _1.001

FS_Pole_75_x-re f_z-re f_50M_Sim _1.002

FS_Pole_75_x-re f_z-re f_50M_Sim _1.003

FS_Pole_75_x-re f_z-re f_50M_Sim _1

FS_Pole_75_x-re f_z-re f_50M_Sim _1.m m e

FS_Pole_75_x-re f_z-re f_50M_Sim _1.004

FS_Pole_75_x-re f_z-re f_50M_Sim _1.005

FS_Pole_75_x-re f_z-re f_50M_Sim _1.006

FS_Pole_75_x-re f_z-re f_50M_Sim _1.007

FS_Pole_75_x-re f_z-re f_50M_Sim _1.008

FS_Pole_75_x-re f_z-re f_50M_Sim _1.009

ISO-MME File  St ru ct u re



LS-DYNA to  ISO-MME
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VTC Videos



Sum m ary



In d u s t ry Ch a lle n ge s  1. 2. 3. 4. 
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Questions /  Contact
https:/ /www.oa sys-so ft w a re .com / d yn a
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