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Some Facts on Automated Vehicles

Basically, all OEMs and all Tierl suppliers globally are working on automated vehicles
= They are competing with numberless high-tech companies for sector dominance

Google ﬂffi% Balébﬁl"'

Automated vehicles will be a step forward towards the Vision Zero

However, many experts are sure that accidents will not disappear immediately — but
may even increase in the beginning

Logos above are property of the respective companies and only used to
illustrate potential involvement in automated vehicles’ development.
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Occupant Safety vs. Seating Position

Manual driving
Standard positions and load-cases

Relaxing Relaxed seating positions

Illustrations: ZF Occupant Safety Systems 2018
acc. to Jarouche 2018, IEDAS, Ingolstadt 2018 Lounge Enti rely new seating positions
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Rearward Seating Positions (Example)

Standard Relaxed Lounging
THOR 33 degree seatback THOR 43 degree seatback
Time = 0082000

Time = 0.082000

THOR 23 degree seatback
Time =0 082000

THOR

THUMS 43 degree seatback
Time = 0082000

THUMS 23 degree seatback
Time = 0032000

THUMS

b |
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Legislators’ Policies
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Automated Vehicles’ Occupant Safety

Knowledge on AV occupant safety testing is limited
Humanetics initiated the THOR-AV project in 2018

First step is to make the minimum necessary changes to provide an immediate tool
for testing, and then to improve the tool as we gain more knowledge into the process

Main areas of necessary improvements identified

Neck torsion

Seating Submarining (oblique
postures (reclined loading) and

for AV seat) (er’étaerw;‘;g

facing)
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Seating Postures at Different Seatback Angles

Based on Reed, Ebert 2018
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biofidelity point
>_ of view — but
might be skipped

implementation

Figure does not show the final version!
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Needed from a o

to speed-up o

THOR-AV-50M

Numerous modifications to achieve
reclined seating positions as in
automated vehicles

Complemented by further improvements
to the existing THOR-50M ATD

Aiming for high biofidelity ranking in
forward, rearward and lateral seating
positions

Based on latest biomechanical research
Users to decide for a new dummy,

a full AV kit or a simplified kit for reclined
seating only
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THOR-AV-50M in Comparison to THOR-50M

THOR-AV-50M | THOR-50M
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THOR-AV-50M Instrumentation

ACCEL - ACCELEROMETER
ARS - ANGULAR RATE SENSOR HEAD ACCEL
LC-LOAD CELL

POT - POTENTIOMETER
APTS - ABDOMEN PRESSURE TWIN SENSOR FACELC
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HEAD ARS
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HEAD TILT SENSOR

UPPER NECK LC
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CLAVICLE LC

OC ROTARY POT

STERNUM ACCEL
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T1ACCEL

UPPER THORACICLC

UPPERTIBIALC

T4 ACCEL & ARS

IR TRACC
ROTARY POT

LOWER TIBIALC

T12 ACCEL

FEMURLC

PELVIS ACCEL & ARS
PELVIS TILT SENSOR

FOOT ACCEL

KNEE SLIDER

ASISLC, ACETABULUM LC

ANELE ROTARY POT

| ACHILLES LC
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Testing ith THOR-AV-50M

=— e & =
X oy g 'm
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THOR-AV-50M is a tool to meet
immediate needs for the fast
growing AV restraint system
development

THOR-AV-50M goals

» Test alternative seating postures

Sources: ADAC

e Further improve biofidelity
e Starting forward and rearward
* Provide hardware and FE model

NHTSA’s PMHS test program
is expected to provide further know-how

PMHS = Post-Mortem Human Subjects
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Biofidelity Evaluation of the THOR-AV-50M (not yet finalized)

Uriot et al. 2015 Stapp Richardsen et al. 2020 IRCOBI
setup with LAB seat (25deg) setup with LAB seat (50deg)

FIGURE 2: Test sel-up.

Uriot et al. 2006 Stapp
setup of CEESAR for belt pulling test

UMTRI setup with LAB seat (45deg) Faurecia with LAB seat (60deg)
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Introduction THOR-AV-5F

THOR-AV-5F is based on THOR-5F dummy

Less design changes required due to better recent
THOR-5F design

Updates from THOR-5F to THOR-AV-5F are mainly
abdomen and neck

* Redesigned neck * Abdomen with APTS
{ d * Bigger Abdomen

¢ APTS inserted from Bottom
* APTSC
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CAE model available, ATD Solutions for AV

ilable,
e ava udgetary quote

r
or both hardwa :
‘\iee\ free 1O contact us for a

THOR-AV-5F

Sit Relax Live
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Thank youl!
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