An enhanced modular approach for
addressing the complexity of
pedestrian analysis

physics on screen



Introduction

» Complexity of Pedestrian
analysis

>

>

Different Loadcases

Large numbers of solver
runs

Handling of post process
data
(reports,images,curves)

Numerous model
iterations with a subset

of solved target points



Introduction

» Requirements:

> Efficient visualization

» Interaction with
automation processes

» Comparison between
model variations

» Combine it with Modular
approach




Simulation Models

Simulation Runs

Vehicle configurations
Analysis requirements

Subsystems

Variants

CAD releases
Representations
Analyst iterations

Parts & Connections

Simulated phenomena
Analyst iterations

Results

Key results
Reports

Library data

CAD Versions
FE representations

Material data

Header files

Dummies and Barriers
Measurement data
Loadcase Templates

Modular approach

» Complete solution for the

run complexity
Subsystem
Simulation Model
Loadcase
Simulation Run

YV VY

» Enables traceability
> ldentify relationships

» Generate lterations



Simulation Data
Management
systems

» Two Simulation Data
Management solutions

File-based DM Server-based DM
Server - SPDRM Server » File-based DM
Client (desktop) KOMVOS > Server-based DM
- - - (SPDRM)
Client (embedded in BETA Suite Apps) ANSA & META
» KOMVOQOS:
.;,m_m,gj » Standalone front-end
application

> ANSA & META:

» Pre and Post processor
» Interaction with DM B
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Simulation Models ~ Parts = Subsystems
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New Utilities DM | Load Build | ID Ranges @ Compare
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Build Modular
Pedestrian
Loadcase in ANSA

» Start with a specific
Simulation Model
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Build Modular
Pedestrian
Loadcase in ANSA

» Start with a specific
Simulation Model

» Mark using Pedestrian
tool of ANSA



E!] Define Impactors Type
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Create
Target Points

Add
testdevice
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impactor_child_renumbered.key | Child Headform ~
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OK Cancel

Build Modular
Pedestrian
Loadcase in ANSA

» Start with a specific
Simulation Model

» Mark using Pedestrian
tool of ANSA

» Add Impactors from DM
library
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Positioning

Build Modular
Pedestrian
Loadcase in ANSA

» Start with a specific
Simulation Model

» Mark using Pedestrian
tool of ANSA

» Add Impactors from DM
library

» Position impactor for all
target points
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Simulation Runs ~ Parts ~ Subsystems  Library Items  Simulation Models
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Simulation Runs
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P8 pedestrian_assembly_METRO_ME1_RH_4Doors_crash_001
EuroNCAP Headform_METRO_ME1_RH_4Doors_001_01_01_A.7-1
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EuroNCAP Headform_METRO_ME1_RH_4Doors_001_01_01_A.7.1 .

Build Modular
Pedestrian
Loadcase in ANSA

» Start with a specific
Simulation Model

» Mark using Pedestrian
tool of ANSA

» Add Impactors from DM
library

» Position impactor for all
target points

» Create Simulation Runs

B



B Contents

© Subsystems
B Simulation Models

Simulation Runs

HR Library Items

© CONTROL_CARDS
© IMPACTOR

@ Target_Points

¥ Loadcase_Template

A7 Modular_Environment_Profile

. Build Modular
,‘3}\ Pedestrian
Loadcase in ANSA

» Store Iltems in DM

YV VY

Simulation Model
Loadcase
Simulation Run
Transformations for
each target point
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Simulation Model ¢
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EuroNCAP Headform
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EuroNCAP FlexPLI
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Target points File

Target Points Filter
Load bonnet (if not loaded)

Bonnet model id
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Load Metadbs

M=

Post-process
Pedestrian
L oadcase from DM

» Solve Simulation Runs
(LS-DYNA)

» Store Solver output
results(e.g. d3plot/binout)
under relative simulations

» Apply post-process
actions on specific
simulations

> Close interaction with
Pedestrian tool of META
B
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Simulation Model ¢
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EuroNCAP Headform
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£) Y_Contact_Force
£ Y_Displ
L) Z_Contact_Force
£ Z Displ
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D
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Post-process
Pedestrian
L oadcase from DM

» Store results in DM under
relative Simulation Runs



m—> Simulation Model
anag

Post-process
Pedestrian

EuroNCAP Headform Server Ids Loadcase from DM
@ - -
' » Achieve overview
> Point 3

visualization of key
results

» Data linked to Simulation
Runs

~ [» HEADFORM_METRO_ME1_RH_4Doors_001_01_01_C.0.-1|
14
w Reports

W Curve

» Get data visualization of
selected Simulation Runs

.1 Server-1D 7



‘Project Iteration Fi ¥

edestrian_assembly_METRO_ME1_RH_4Doors_cras!

Simulation
version 1

Download
Next Iteration

Iteration

Modelé
T

Headform |

| aPLI Legform |

version 2

Simulation Model /f

o

Post-process
Pedestrian
L oadcase from DM

> ldentify points that need

improvement

» Create Simulation Model
iteration

» Use the Loadcase from
the Parent Model
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Simulation Modelt
baseline

Post-process
Pedestrian
l' v 1' Loadcase from DM
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Simulation Modelt

baseline

Simulation Model é
T

version 1

A 4

Simulation Model /;I'

version 2

Headform | aPLI Legform |

Headform

| aPLI Legform |
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Simulation Modelé‘

version 3

HIC Difffleeence

Post-process
Pedestrian
L oadcase from DM

> Include key values of
previous Simulation
Model versions

» Compare overview
between different model
iterations

» Calculate key value
differences
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Post-process
Pedestrian
L oadcase from DM

Query filtering to isolate
specific entities

Compare key values
between different model
iteration

Compare curve data in
the same plot



Post-process
Pedestrian
Loadcase from DM

» Apply band sensitivity
analysis

> ldentify target points with
HIC value close to band
limits

» Border line of circular
points is colored
respectively




Post-process
Pedestrian
L oadcase from DM

bk@sidilitg values

>0.03

0.027

7o8d*

0.021

» Apply area sensitivity
analysis for EU Phase

> ldentify subareas with
highest sensitivity to HIC
changes

0.009
0.006
0.003
<0

o Value
No Value




Headform | | aPLl Legform |

Bl_egort

Pedestrian Headforms

O X

Design

n 3 & ¢# 6 5 4 3 2 1 0 1 -2 -3 4 45 6 7 4 -9 -0
La 2400 14
] 2300 13
2200 12
Slide - 200 E
> Table Wwith| <3
> run: po] & =] 2
> Run: £
> Run: POy 2 Manag
> Run: pom| © 1600| §
> Run: pomf @Q 1500 &
> Run: PO é 1400 4
I > Run: POIN| 1300 3
> Run: PO 1200| =
> Run: POIN 1100 1
> Run: POIM 000! o
—
PREDICTION Nr of points Paints Y-age
Default green 0 0.000 0%l
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Yellow 6 4.500 3%
Orange 12 6.000 7%
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Post-process
Pedestrian
Loadcase from DM

Calculate overview report

Generate EuroNCAP
spreadsheet

Save in DM under
respective Loadcase
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TOTAL SCORE: 22.372

Post-process
Pedestrian

Loadcase from DM

Calculate overview report

Generate EuroNCAP

spreadsheet

Save in DM under
respective Loadcase

Compare EuroNCAP
spreadsheets between

different model iterations



Stay connected
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