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1. Context and Motivation

Relevant scenarios S Simulation of co-
GIDAS (crossing accidents) operative ADAS
D l
S Injury Risk Standardized Crash
Functions Computation

Calculation of
system benefit

l

Cost — Benefit — Analysis
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1. Context and Motivation

Motivation

Crash computation for new crash constellations resulting
from the simulation with Driver Assistance Systems (ADAS)

2 | FZD,
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2..SCC Process = gt
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\

PreProcess

Reduction of Energy

o GIDAS

Dynamic data Additional data

Data for IRF Post-Process

<
PC-Crash ‘

18.09.2013 Standardized Crash Computation



2.1 Pre-Process

~

Collision velocity

Yaw angle
Global position

/ Model data \
~

EES-Matrix
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Vehicle dimensions

Wheel base
Vehicle mass
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2.1 Pre-Process - o

\\s\

Creation of “EES per Voxel” distributions for four several vehicle shapes
hatchback — estate — sedan — van
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2.2 Reduction of Energy (Crash)

18.09.2013 Standardized Crash Computation



2.2 Reduction of Energy (Crash)

Calculation of EES for participants TTC=0.01s

- ' EES <0 9 DEFO

EES-Value: ’ =
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2.2 Reduction of Energy (Crash)

Overall EESBET 1 > Overall EES BET 2
TTC=0s

-y = = q

]
- ' EES <0 9 DEFO

EES-Value: ’ =
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2.2 Reduction of Energy (Crash)

TTC=-0.01s

- ' EES <0 9 DEFO

EES-Value: ’ =
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2.2 Reduction of Energy (Crash)

TTC=-0.01s

- ' EES <0 9 DEFO

EES-Value: ’ =
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2.2 Reduction of Energy (Crash) =\ &ao¥a's

Resulting deformations and EES
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Resulting deformations and EES

Point of Impact

Impact plane
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2.3 Post-Process and data for IRF

Resulting deformations and EES

Point of Impact

Algorithm

EES
Average acceleration
Duration of Impact
Deformation depth

Impact plane

+ delta-v
+ Impact impulse
+ Impulse angle

+ Angular velocity

PC-Crash
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3. Example -
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Simulation without ADAS Simulation with ADAS
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3. Example

NG\

Simulation without ADAS Simulation with ADAS

| Front to Side Collision | | Front to Side Collision |
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3. Example f =3\ KO-FAS

delta-v = 24 km/h

Compartment Compartment
Involved not involved

Front to Side Collision Front to Side Collision

delta~v — Z.L Rt/

de
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4. Further step: Benefit estimation

K Q=VE-A TS

with Injury Risk Function

Which effect on the occupant’s injury severity can be expected?
=» Calculation and use of Injury Risk Functions for car occupants

Injury Risk Functions for car occupants: Seriously injured +

100%
90%
80%
70%
> 60%
'_g 50%
8 40% = side impact - near side
compartment not involved
30% v :
’ ~ side impact - near side
20% compartment involved

10% ~ front impact

0%

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
delta-v [kph]
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4. Further step: Benefit estimation

Ko-FAS

with Injury Risk Function

N\ N 1‘\..‘

Application of the Injury Risk Function for every simulated scenario

- side impact - near side
IIIIIIIIIIIIIIIIIIIIIIIIIIIIII u compartment not involved

- side impact - near side
compartment involved

probability

side inpi
compgarti

. — front impact
~ [side impact - near side
P artment involved

. Ifront mpact
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9..Summary

« Simulation is a very effective tool for both the development
and evaluation of active safety systems

» To evaluate active safety systems that are able to mitigate
accidents concerning their benefit in real-world accidents a
crash computation has to be conducted

A standardized and automatic crash computation is
necessary to enable benefit calculations on the basis of
a representative set of accidents

» GIDAS allows the creation of deformation based EES and stiffness
models as well as Injury Risk Functions which are substantial for
a qualified benefit estimation of active safety systems

18.09.2013 Standardized Crash Computation



FORSCHUNGSINITIATIVE

KO FAS

Thank you for your attention.

Supported by:

* Federal Ministry
G 2 of Economics
and Technology

on the basls of a declsion
by the German Bundestag



