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 First loadcase where Human Body Models 
are used in Euro NCAP:

 Assessment of active bonnets (deployable 
systems)

Usecase Pedestrian Protection

© Euro NCAP
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TB024 2022+

5th percentile female

NEW!
3 loadcases

50th percentile male

Update - latest 
model versions and 
reduce to 9 
loadcases

6yo child

Update - latest model 
versions with harmonised 
anthropometries and 
reduced to 9 loadcases

Next update planned for 2024
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 Time for new loadcases 
 EURO NCAP „Virtual Testing Crashworthiness“ group was 

founded in July 2019

Next?
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 Advantages compared to other occupant loadcases:

 Sledtest (simplified environment)

 Start with „kinematic“ assessment

 Biofidelity limitations of WSID-Dummy

 New challenges have to be solved

 Validation of vehicle interior

 Seat

 Countermeasures

 Seatbelt

 Positioning of Occupant inside the vehicle

VTC - Farside Why far-side?

© Euro NCAP
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VTC - Farside Virtual Testing Procedure*

Certified Dummy Model

Certified Dummy

Validation-Test (Sledtest in 
Laboratory)

Simulation of Sledtest in 
Vehicle environment

Validation Check Virtual Assessment

Phase 1 
Aim: Improve robustness


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VTC - Farside VTC - Farside

Certified Dummy Model

Certified Dummy

Validation-Test (Sledtest in 
Laboratory)

Simulation of Sledtest in 
Vehicle environment

Validation Check Virtual Assessment

Phase 2 
Aim: Improve biofidelity / 
consider diversity

„Certified“ Human Body Model


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HBM4VT Roadmap

State-of-the-art HBMs 
and their capabilities.Common 

Wording 

Analysis of Real-
World Accidents

Harmonisaed valiation
loadcases ( protocol 

definition)

Harmonised definition of 
anthropometries

Harmonised (injury) 
assessment 

procedures/metrics 

Model Comparisons 
(Protocols) 

Transparent HBM 
requirements & protocols

Priorities
• Anthropometries at highest risks
• Injury Types



http://www.ircobi.org/wordpress/downloads/
irc22/pdf-files/2210.pdf
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What else is going on?
 VIRTUAL Project

Next?
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VIRTUAL: Open Access Virtual Testing 
Protocols for Enhanced Road User Safety

 Duration: June 2018 - May 2022

 Budget: Euros 7 Million

 www.projectvirtual.eu

Aim

Reduce loss of life and health in road 
crashes

Identify protective innovations: Virtual 
testing and Human Body Models 50F and 
50M

Share and foster knowledge: Open Source 

http://www.projectvirtual.eu/
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International collaboration
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Open access virtual testing protocols for enhanced road user safety

using Human Body Models

Project VIRTUAL 
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Integrated Assessment Integrated assessment?

Active SafetyPassive Safety

Standardized 
virtual testing 

protocol

Open Source 
Tools
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How does the integrated VIRTUAL tool 
chain for VRUs looks like? 

Pre-crash 
simulation

In-crash 
simulation

Holistic
assessment

Validation 
with physical 

tests

Validation 
with physical 

tests

VIRTUAL 
testing 

scenarios

OS 
HBMs

In-crash 
simulation

VIRTUAL 
Precrash Tool

Pre-crash 
simulation
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Precrash Simulation - Example
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Incrash Simulation
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Incrash Simulations - Example
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VIRTUAL Models 
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The OpenVT platform

The OpenVT platform
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2018 2020 2022

Future of project results?
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Non-profit organisation

Founded in October 2021

Based in Zurich, Switzerland

Our answer: The OpenVT Organisation

ovto.org
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 Virtual testing benefits:

 More robustness of evaluation (standard loadcases  Real-world safety)

 Higher biofidelity

 Consideration of Diversity

 Integrated Assessments

 Availability of models and tools has improved

 e.g. of the VIRTUAL project openvt.eu

 More work needed on harmonisation of HBM responses

 Community approach

Conclusions



September 20 – 21, 2022|Graz

Open Access Virtual Testing with Human Body 
Models
Corina Klug, Christoph Leo, Martin Schachner – Graz University of Technology

corina.klug@tugraz.at

vsi.tugraz.at


