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Turnover: 25 Mio EUR

Website: www.v2c2.at

Virtual Vehicle Research GmbH is Europe’s lar-
gest R&D center for virtual vehicle technology 
with over 300 employees.

Research priority is the linking of numerical si-
mulations, SW-defined functions, and hard-
ware testing, which leads to a powerful HW-
SW whole system design and the reduction of 
development & operations efforts.

Following this focus on industry-related re-
search VIRTUAL VEHICLE is an innovation ca-
talyst for future vehicle technologies. 

The international partner network of VIRTUAL 
VEHICLE consists of 100+ national and inter-
national industrial partners (OEMs, Tier 1+2, 
and software vendors) as well as 40+ scientific 
institutions. 

Dear readers,
Just 40 years ago, the automotive industry 
experienced the first deployment of tiny 
little bits of software in cars. Since then, the 
amount of software has evolved from zero to 
tens of millions of lines of code. 

The driving forces of this development are 
the availability of cheaper and more powerful 
hardware, as well as the demand for innova-
tion through new SW-based functionality. 

More and more ECUs are responsible for the 
powertrain and driving functions (ADAS level 
1 and 2, AD systems), passive and active safe-
ty features, smart navigation, entertainment 
and communication devices, interactive user 
interfaces and a natural integration of power-
ful and most important smart phones. This is 
one main driver for the enormous change in 
the automotive industry and we are happy to 
present some very interesting  projects in the 
emerging field of SW-defined cars.

Additionally electrification, AI as well as Inter-
net of Things (IoT) are powerful drivers and 
technologies, respectively. We show interes-
ting use cases and results from these very im-
portant topics. Proudly we talk with Michael 
Wiesmüller from the Austrian Ministry for 
Climate and Technology about the three-in-a-
row lighthouse projects for AI, IoT and depen-
dable wireless communication.

Virtualisation and simulation play an import-
ant role in the rail industry, too. To clearly and 
accurately address Rail as a whole systems 
approach is very challenging and necessary 
in order to increase the impact of this green 
technology for advanced mobility.

According to the ranking published in the 
Horizon2020 Dashboard,  VIRTUAL VEHICLE 
ranks 1st among all research SMEs in terms of 
EU-funds raised. We highlight some recently 
successfully finished EU projects.

Enjoy reading, follow the links to a number of 
short videos and get access to more informa-
tion. We are happy if you share your thoughts 
and comments!  
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The Only Rule: 
Software Wins
DR. JOST BERNASCH, CEO, Virtual Vehicle Research GmbH

CEO Notes

In the race for tomorrow‘s mobility, the 
only rule is: software wins. Similar to 
Roborace, the international racing series 
for automated vehicles, the road to victo-
ry is written with software. The mechanical 
vehicle structure is becoming a matter of 
course, losing its grip as a selling point. 

Design and new functions are dominant. In 
times of software-defined vehicles, primarily 
mechanical objects become globally networ-
ked, over-the-air (OTA) updateable high-tech 
driving systems as part of the Internet of 
Things - in the future, the Economy of Things.

Tesla managed to take the lead. But it is not 
a drag race where you win with good initial 
acceleration. Tomorrow‘s mobility is a long-
distance race: Everyday usability, comfort 
and strategy count just as much as service, 
customer understanding and mass produc-
tion. This is where classic OEMs score points 
with their experience - and meanwhile all the 

big teams have entered this race. One thing 
is clear: on the road, safety and security take 
precedence over speed of development. New 
E/E architectures with central domain compu-
ters and new functional safety and security 
concepts are what make SW-based vehicles 
safe and suitable for everyday use. Future SW 
architectures are key for OEMs to compete 
with new vehicle manufacturers starting from 
the greenfield.

All this requires a sharp reorganisation of 
development processes and more cross-
domain collaboration. Whole-system thinking 
coupled with continuous testing will shape 
the development of complex systems. Over-
all system simulation and function-oriented 
development are at the forefront and are sup-
ported by Model-Based System Engineering 
(MBSE) approaches. 

Already successfully established in software, 
agile development replaces milestone-dri-
ven „big bang integration“ with continuous 
integration (CI) of development results and 
automated tests. VIRTUAL VEHICLE supports 
several big players in strategic partnerships as 
partners in the paradigm shift for these new 

processes, methods and technologies. Toge-
ther we are working on a new generation of 
system simulations with trustworthy, resilient 
and certifiable results (Credible Simulation). 
Continuous integration of subsystems and 
data integration will be the key to innovation, 
development and competitiveness and ensu-
re future success.

The race for the mobility of the future has only 
just begun, but every meter of progress made 
now is crucial. Because one aspect of this race 
is clear: there is no finish line, instead, partici-
pants who are too slow are caught up merci-
lessly and are out of the race.  

Milestone-driven
“big bang integration“
is replaced by continuous 
integration 

Future SW architectures
are key for OEMs 
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Global

Air taxis in Singapore

Volocopter plans to launch its first commercial electric 
flight cab service in Singapore within the next three years, 
likely initially on a tourist route along the southern coast. 
Future connections could include cross-border flights 
that could improve regional connectivity, particularly to 
neighboring economic centers. Volocopter air cabs can fly 
two people nearly 30 kilometers.  

Amazon and BMW team up

Amazon Web Services (AWS) and the BMW Group 
announced a comprehensive strategic collaboration 
to accelerate the automaker’s pace of innovation by 
placing data and analytics at the center of its deci-
sion-making. The two companies will jointly develop 
innovative cloud-enabled solutions and upskill up to 
5,000 BMW Group-affiliated software engineers in 
cloud technologies.  

New alliances in car industry

The current transformation in consumer habits fos-
ters alliances that not long ago have been impossib-
le to think of. That latest example is the partnership 
between Volkswagen Group and Microsoft, who are 
expanding their cooperation involving the U.S. soft-
ware giant‘s cloud technology to include speeding 
up development of automated driving.  

China: Robots build streets

In China, autonomous vehicles build streets for au-
tonomous vehicles: Jingxiong highway, a highway 
with designated lanes for unmanned vehicles, is ex-
pected to open to traffic in June 2021. The construc-
tion team used unmanned construction machinery 
to build the highway, including automated three pa-
vers and six rollers.  

ÖBB tested hydrogen train

Austrian Federal Railways (ÖBB) has completed a three-
month-long passenger trial of Alstom’s Coradia iLint hyd-
rogen fuel cell train on regional lines. Austria became the 
second country in Europe, after Germany, to approve the 
technology as a sustainable alternative to diesel multiple 
units. It also has secured official approval from the coun-
try’s railway authority.  

NewsGlobalNews



9magazine No. 30|2021     8 magazine No. 30|2021     

Interview

Calculating the Right Way

DR. MICHAEL KARNER, VIRTUAL VEHICLE

The pan European project 
InSecTT aims at creating 
trust in AI-based intelligent 
systems and solutions as a 
major part of the Artificial 
Intelligence of Things (AIoT). 

InSecTT brings together IoT and AI
HORIZON 2020: INSECTT

Dr. Michael Karner
michael.karner@v2c2.at

Railway

Maritime

Aeronautics

Automotive
Health

Manufacturing

Building

Smart Infrastructure

Public Transport

Intelligent Secure
Trustable Things

Watch the video: 
Introduction to 
InSecTT Project

Why should we trust connected vehicles? Is 
Artificial Intelligence able to improve the rail 
capacity and strengthen Europe’s leading 
position in green technologies for ships and 
vessels? How can Artificial Intelligence be 
transparent and trustworthy? The project 
InSecTT is looking for answers on this and 
more crucial questions.

The game changers – Internet of Things 
and Artificial Intelligence

The Internet of Things (IoT) is a revolutiona-
ry change for many sectors: Fitness trackers 
measure our movements, smart fire extingu-
ishers monitor their own readiness for action, 
and cars turned out to become fully connec-
ted vehicles. The availability of the collected 

data goes hand in hand with the develop-
ment of Artificial Intelligence (AI) and Machi-
ne Learning (ML) algorithms to process them.

With all these benefits, security is still a chal-
lenge: hacks of webcams, printers, children’s 
toys and even cars as well as Distributed Deni-
al-of-service (DDoS) attacks reduce confiden-
ce in this technology. Users are also challen-
ged to understand and trust their increasingly 
complex and smart devices, sometimes resul-
ting in mistrust, usage hesitation and even 
rejection. InSecTT picks up on this point.  

The next level:
Artificial Intelligence of Things (AIoT)

Creating and increasing trust in social accep-
tance of intelligent systems is one of the 
major challenges to establish the full poten-
tial of the Internet of Things.

AI increases the value of the IoT through 
machine learning by transforming the data 

It is time to bring two main drivers of innovation and industrial upgra-
ding together: the Internet of Things and Artificial Intelligence. The 
pan-European project InSecTT will provide intelligent, secure and trust-
worthy systems for industrial applications. Besides, it aims at compre-
hensive, cost-efficient solutions of intelligent, end-to-end secure, trust-
worthy connectivity and interoperability.
The project is coordinated by VIRTUAL VEHICLE and will create trust in 
AI-based intelligent systems and solutions as a major part of the Artifi-
cial Intelligence of Things (AIoT).

into useful information. At the same time, the 
IoT increases the value of AI through connec-
tivity and data exchange.

For a strong European Industry

InSecTT fosters cooperation between big 
industrial players from various domains, 
highly innovative SMEs, cutting-edge 
research organisations and universities. The 
project features a big variety of industry-dri-
ven use cases embedded into various appli-
cation domains, such as:

 Wireless Platooning communications 
based on AI-enhanced 5G

 Intelligent Transportation for Smart Cities
 Cybersecurity in Manufacturing
 Intelligent Safety and Security of Public 

Transport in urban environment
 Secure Industrial Communications System

This will generate huge impact on both high 
and broad level, going from citizens up to 
European stakeholders. InSecTT will bring 
intelligent solutions into the market by con-
clusive showcases all over Europe, hence 
strengthening Europe’s industry and once 

InSecTT - Facts  Intelligent processing of data 
applications at the edge

 Industrial-grade secure, safe 
and reliable solutions

 Increase trust for user acceptance

 Bringing Internet of Things and 
Artificial Intelligence together  

 Re-usable solutions across 
industrial domains

InSecTT (Intelligent Secure Trustable 
Things) is a pan-European project 
with 52 key partners from 12 count-
ries (EU and Turkey). With a budget of 
over 40 million Euro distributed over 
3 years, it is Europe’s largest joint 
effort on Artificial Intelligence of 
Things. InSecTT is being coordinated 
by VIRTUAL VEHICLE.

more make European solutions a frontrunner 
in cutting-edge technology.

InSecTT will open new market opportunities 
for the European industry, will significantly 
reduce time to market and decrease costs 
for trustable Artificial Intelligence of Things 
solutions. The project will establish the EU as 
a centre of intelligent, secure and trustworthy 
systems for industrial applications enabled 
by a strong industry with a strong reputation 
and an informed society.  

InSecTT is Europes largest 
joint effort on the Artificial 
Intelligence of Things.
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dewi
dependable embedded wireless infrastructure

Which role does Austria play in the European 
research project landscape and how is it expec-
ted to develop in the upcoming years?

MW: Austria has been one of the driving 
forces in setting up the lighthouse initiative 
within the ECSEL JU in the first place. Subse-
quently Austrian participants have acted as 
an important gravity field for relevant pro-
jects. Depending on the outline of follow-up 
JU KDT we do hope to keep this role in the 
future.

How do you evaluate the triple success DEWI-
SCOTT-InSecTT with an Austrian partner in the 
coordinator role?

MW: This project portfolio is quite an excel-
lent proof of concept for the lighthouse 
philosophy: Instead of restarting our strate-
gy every year, we have built upon results of 
already contracted projects, thus creating an 

ecosystem of projects, approaches and com-
mon understanding of a deep technological 
problem. 

What importance/impact has the coordination 
role of such large-scale projects?

MW: Coordination of large-scale projects is 
always about balancing additional administ-
rative burdens and benefits emerging from a 
central, exposed and highly visible position. 

History has shown that Austrian participants 
– mainly large companies or RTOs – seem to 
have quite a lot of skill sets in coordination 
tasks, mainly due to - as I see it - high quality 
of management, trustworthiness, fairness and 
neutrality. It is therefore quite likely that by 
the relatively large share of coordinators we 
achieved an international reputation in this 
area. Unfortunately, the current system does 
not allow for specific coordination grants.

What is the significance of the long-standing 
extensive partner network resulting from these 
3 projects for the Austrian research landscape?

MW: Any successful partnership serves as 
a building block for future cooperation and 
additional nodes in a network. Thus strong 
local partnerships arising from international 
projects will raise the performance of an regi-
onal ecosystem and by this its attractiveness 

MICHAEL WIESMÜLLER
Head, Department Key Technologies 

for Industrial Innovation:

ICT, Production and Nanotechnology

in international competition. And of course 
we do appreciate an understanding of those 
initiatives as vehicle to reach goals far beyond 
the project goals alone!

What impact do these projects have on the 
definition of the „Mobility of the Future“ 
programme and its use cases, as well as 
on the Digital Roadmap Austria?

MW: These projects are examples of the exis-
ting innovative culture in Austria, which can 
only be maintained with international co-
operation and knowledge exchange.

Our RTI Mobility Strategy is built on twin 
green and -digital transition. We chose a 
broad co-creation approach to adequately 
account for the various stakeholders in the 
mobility system including the protagonists of 
the three projects DEWI, SCOTT and InSecTT. 
With its clear focus on system solutions, the 
RTI Mobility Strategy defines four mission 
areas by forming the framework for the RTI 
policy measures as contributions towards 
achieving climate neutrality by 2040.

The RTI mission “Digitalisation: efficient and 
climate-friendly operation of infrastructure, 
mobility, and logistics services” for example 
addresses the potential offered by digitalisa-
tion and other technological developments in 
achieving a climate-neutral mobility system.

SCOTT 
Trust in the Internet of Things – 
EU project SCOTT made it happen

The pan-European project SCOTT 
united top international industry 
and research partners. It reinforced 
Europe’s leading position in the field 
of Smart and Connected Things and 
secured Europe’s independence in 
the area of security-enabling com-
ponents and systems.

Way to go: Austria‘s IoT 
lighthouse-projects

The Future of Mobility programme will the-
refore address a number of RTI aspects such 
as connected, shared, and open data, networ-
ked infrastructure and traffic management 
systems, the security and resilience of these 
systems, and the development of correspon-
ding collaborative services, operators, and 
business models. 

The primary BMK objective in introducing this 
Action programme is to ensure meaningful 
and efficient use of automated mobility with-
in the transport sector and to strengthen Aus-
tria’s competitive position within the interna-
tional community while ensuring that public 
spaces remain liveable.  

Coordinated by VIRTUAL VEHICLE, 
SCOTT increased trust in the Inter-
net of Things and helped to unfold 
the full potential of the Internet of 
Things for the benefit of Europe’s 
Industry, SMEs and Startups.

 Project duration: 3 years

 Volume: €40-million 

 59 key partners from 12 countries

www.scottproject.eu

Expert Talk

Where does Austria stand in the field of IoT in international/European 
comparison? And to what extent have VIRTUAL VEHICLE‘s lighthouse-
projecs DEWI, SCOTT and InSecTT made a contribution? BMK‘s Michael 
Wiesmüller shares his thoughts on this matter.

Watch the video: 
Introduction to 
SCOTT Project
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The project “HADRIAN – Holistic Approach for Driver Role Integration 
and Automation Allocation for European Mobility Needs” implements 
a novel approach to create automated driving systems that integrate 
human drivers, vehicles, and road infrastructure. 

Defining the driver’s role 
for automated vehicles

HORIZON 2020: HADRIAN

Dr. Peter Mörtl
peter.moertl@v2c2.at

DR. PETER MÖRTL, Key Researcher | Human-Centered Systems

Watch the video: 
Introduction to 
HADRIAN

DATA.BEAM - Measuring on an other level 

CARpenTiER - lighter cars made of wood
There is a big step forward in structural wood compo-
nents in vehicle construction. The previous research 
project WoodC.A.R. provided data that made crash tests 
and other simulations of wood-based products possible 
for the first time. The COMET follow-up project CARpen-
TiER, which has just been approved, is dedicated to the 
modeling, production and processing of such eco-hybrid 
structures and materials, under the direction of Weitzer 
Parkett.  

Project Updates

Human-like automated driving
The way we drive is based on rules and on the ability to 
adapt to contexts, culture and habits, generally resulting 
in a safe, yet agile and acceptable driving style in every 
traffic conditions. Automated vehicles need to be ful-
ly compatible with our driving performance. Therefore, 
Human-like driving style represents the ultimate balance 
between safety, agility, and acceptability, merging state-
of-the-art sensing technology with novel control algo-
rithms inspired by our cognitive skills.  

Foresight Safety - Preventing the crash 
Good drivers do not just pay attention to traffic lights, road signs 
and cars. They also pay attention to people, quite intuitively. They 
recognize whether other road users are distracted, appear tired 
or excited to guess what they will do next. This is exactly what 
autonomous vehicles should also be able to do. With „Foresight 
Safety“, work is being done on an approach that anticipates traffic 
events up to 10 seconds ahead. In this way, situations can be pre-
vented before they really become dangerous.  

Watch the video: 
Introduction to 

DATA.BEAM

DI Gottfried Steiner

So kommt Holz mit 
Qualität in den Fahr-
zeugbau
Thomas Schönauer, BA

Durch den voranschreitenden Einsatz 
von nachwachsenden Rohstoffen in bis-
her von Kunststoff und Metall dominier-
ten Branchen ergeben sich neue potenti-
elle Geschäftsfelder für die Holzindustrie.
Um hier erfolgreich zu werden, muss 
Qualitätsmanagement in der Holzbran-
che neu gedacht und weiterentwickelt 
werden.

Es braucht einen stärkeren Fokus auf 
Qualitätsplanung durch Methoden und 
Werkzeuge, die bisher für unsere Bran-

che eher unüblich sind.
Diese zu implementieren erfordert einen 
gewissen Aufwand, ermöglicht aber die 
nachhaltig erfolgreiche Erschließung der 
neuen potentiellen Geschäftsfelder.

Im Zuge des Forschungsprojektes Wood 
C.A.R. Projekts wurde das Qualitätsma-
nagement bei Weitzer Parkett um diese 
Werkzeuge erweitert und das Unter-
nehmen in dieser Hinsicht zukunftsfit ge-
macht.

Holz im Fahrzeugbau 
- nachhaltig?
Claudia Mair-Bauernfeind, PhD

Der Einsatz von Holz in verschiedensten 
Anwendungen wird im Allgemeinen als 
ökologisch vorteilhaft wahrgenommen. 
Jedoch liegen diese Vorteile nicht not-
wendigerweise auf der Hand und sind 
vor allem abhängig vom Einsatzgebiet, 
den zusätzlich eingesetzten Materialien 
und der Herkunft der Rohstoffe. Die Le-
benszyklusanalyse ermöglicht es, mög-

liche negative Umweltauswirkungen 
von Anwendungen zu untersuchen. Die 
Untersuchung von Holz im Fahrzeugbau 
ergab, dass mit dieser Anwendung tat-
sächlich ökologische Vorteile erzielt wer-
den können. Dies ist jedoch nur der Fall, 
wenn gewisse Kriterien bzw. Rahmenbe-
dingungen erfüllt werden können.

Rohstoffabbau

Produktion

VerteilungNutzung

Entsorgung Lebenszyklus 
von 

Holzprodukten

PLANAC
T

DO

CHECK

Q-Planung
Q-Ziele
Prozesse, Ressourcen definieren
FMEA, PLP

Q-Verbesserung
KVP

PDCA-Zyklus

Q-Steuerung/Lenkung
Analyse von Tätigkeiten
Überwachung Produkt-
entstehungsprozess
Korrekturmaßnahmen

Q-Sicherung
statistische Prozesskontrolle

Audits

Über Jahrtausende evolutionär entwi-
ckelt, ist Holz ein Werkstoff, der ohne 
Ressourcenverschwendung in seinen 
Eigenschaften für die Belastung und 
Einsatzbedingungen optimal ausgelegt 
ist. Für Metalle und Kunststoffe sind effi-
ziente Verarbeitungsprozesse und Ferti-
gungstechnologien verfügbar, die durch 
den Einsatz digitalisierter Entwicklungs-
tools und numerischer Konstruktions-
methoden, wie CAX und FEM, immer 
leistungsfähigere und doch kostengüns-
tig herstellbare Produkte ergeben. Mit 
den im Forschungsprojekt WoodC.A.R. 
erarbeiteten, umfangreichen Material-
daten können erstmals auch holzbasier-
te Produkte mittels Simulationen virtuell 
entwickelt werden. Die Nutzung dieser 
Tools und Methoden gleicht einer Revo-
lution im Produktentstehungsprozess von 
Holzprodukten und führt in verkürzten 

Umsetzungszeiträumen bei geringeren 
Kosten zum besseren Produkt. Damit 
sind nicht nur in der Automobilindustrie 
Innovationen möglich, die bestehenden 
Lösungen am Markt technisch und wirt-
schaftlich überlegen sind.

So geht Prozess-
steuerung in Zukunft - 
digital, individuell und 
funktionsorientiert
DI Dr. Thomas Krenke

Funktionsorientierte Prozesssteue rung ist 
eine Methode, um effiziente und repro-
duzierbare Holzprodukte auf höchstem 
Qualitätsniveau herzustellen. Bei dieser 
Methode werden sowohl das Bauteil 
als auch in Folge der gesamte Prozess 
als sogenannte digitale Zwillinge ab-
gebildet. Zur Steuerung der Prozesse ist 
es notwendig, für je den Prozessschritt 
Rohmaterial- und Prozessparameter 
zu identifizieren, die einen Einfluss auf 
die definierten Funktionen des Bauteils 
haben. Die ser Regelkreis der Prozesse 
entspricht im Grunde der individuellen 
Materialbe handlung durch erfahrene 
Fachleute, die in den verschiedenen Pro-
zessschritten immer wieder das Ergebnis 
und damit die Funktionserfüllung über-
prüfen und die weiteren Schritte auf die 

Zielvorgabe anpassen. Im Gegensatz 
zur erfahrungsbasierten und intuitiven 
Entscheidungsfindung des Menschen 
wird bei der digitalen Prozess steuerung 
jeder Entscheidungsschritt auf mathe-
matischen Modellen beruhen.

Seitenaufprallträger aus Holz im HONDA Pilot 
© WoodC.A.R., NHTSA

Mit Simulation zur In-
novation: Virtuelle  Ent-
wicklung macht Holz-
produkte erfolgreich

FUNCTION

PROPERTY

STRUCTURE

PARAMETER/
SENSOR

www.woodcar.eu

SAFETYFORESIGHT
TM

DATA.BEAM is the third generation of a compact 
measuring device developed by VIRTUAL VEHICLE. 
It records and preprocesses data from multiple sen-
sors and synchronizes wirelessly, even with distant 
or moving objects. Mutliple data sources can be 
combined into a single measurement, stored in the 
cloud and easily be controlled via a web interface. 
This enables complex data processing e.g. for use ca-
ses like truck platooning or rail applications.  

Increase 
Predictability

Driver 
Monitoring

Tutoring

Fluid 
Interactions

Highly automated driving promises improved 
safety. This goes hand in hand with a multi-
tude of previously unimagined possibilities 
such as reduced disparities, stress, and more 
meaningful activities while driving. However, 
the uptake and realization of automated dri-
ving has been partly slowing down - mainly 
because of the complex interactions between 
humans and automated vehicles during safe-
ty critical situations.

This is where the HADRIAN project steps in. 
It investigates and redefines the roles of the 
driver of automated vehicles, using a holistic 
user centred approach that integrates dri-
vers, vehicles, and road infrastructure. Drivers 

learn about the capabilities and limitations 
of their vehicle using an online tutoring sys-
tem. An advanced driver monitoring detects 
the needs for dynamic, “fluid” interventions. 
The road infrastructure sends vehicles critical 
information about what the vehicle cannot 
see itself and increase predictability. With 
those measures, the project partners attempt 
to reduce the interaction complexity and 
increase transition safety, trust and acceptan-
ce of drivers and users.

The project is led by VIRTUAL VEHICLE and 
brings together 16 European partners from 
large industry, SME, academia and research, 
covering properly the entire value chain.  

HADRIAN reduces the com-
plexity of interaction and 
increases transition safety.  
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Dr. Michael Schmeja
michael.schmeja@v2c2.at

Watch the video: 
HEADSTART in a 

nutshell 

Friction dynamometer webinar 
Investigate the friction power losses in engines is essential for op-
timizing fuel consumption. An accurat method to do so is FRIDA, 
our in-house developed, award winning friction dynamometer 
test bench. Friction power losses can be measured for all opera-
ting conditions of interest (load and speed), without taking apart 
the engine. It further allows to determine the friction power losses 
of the subsystems piston assembly, journal bearings of the crank 
train and the valve train for these operating conditions.  For more 
information, watch our free webinar, co-organzied by MTZ.  

PUMA
With AVL PUMA Open 2 ™, the Powertrain NVH Test Center 
from VIRTUAL VEHICLE will host a state-of-the-art auto-
mation system. The growing complexity in powertrain 
development, the electrification of drive systems, alterna-
tive fuels and new technologies can thus be managed ef-
ficiently. Validation in the office - testing on the test bench 
enables automated test runs and innovative calibration 
methods to be carried out in the automation platform.  

Building the perfect car seat
Seats in cars have to be comfortable, safe, durable, economic, 
and much more. In order to help building the perfect car seat, 
VIRTUAL VEHICLE started a new project. The aim is to develop a 
method providing a continuous support for the whole seat de-
velopment process. New simulations shall predict crash behavior 
and comfort analyzes more precisely at an early stage. Intelligent 
data analysis and machine learning algorithms should lead to a 
better understanding of change processes.  

Project Updates

ContextSense
The acquisition and preparation of training data repre-
sents one of the biggest bottlenecks and it is generally hu-
man-labor intensive and time-consuming. ContextSense 
aims to fill one of the biggest gaps in the modern MLOps 
pipelines: getting the data for training. The backbone of 
the system is a generated Knowledge Graph combined 
with the Algorithm eXecution Engine (AXE) framework. It 
enables further enrichment of the data, and navigation on 
a use-case specific context.  
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Cybersecurity Validation for 
Connected and Automated Driving

Autonomous vehicles have to drive safely. Defining, what this actually means, is the main 
aim of the european project HEADSTART. 17 partners define test and validation procedures 
for automated driving functions for the approval process of autonomous vehicles.

„Harmonised European Solutions for Testing 
Automated Road Transport“ (HEADSTART) 
aims to define test and validation procedu-
res for automated driving functions with a 
focus on relevant key technologies (commu-
nication, positioning, cyber security). These 
key technologies play a central role in future 
processes and procedures – a foundation on 
which traffic authorities can release autono-
mous vehicles for traffic.

For this purpose, all test instances such as 
simulation, driving simulator and real tests 
are intelligently connected with one anot-
her, with the focus clearly on virtual proces-
ses. Within the project, VIRTUAL VEHICLE 
is  responsible for the central work package 
with a focus on „Architecture, Environment 
& Tools“. Specifically, this is about the defini-
tion and description of the approval process 
for autonomous vehicles and thus about the 

targeted project result. In addition, VIRTUAL 
VEHICLE heads an expert group that deals 
with cyber security, a topic which is a critical 
issue across all project areas.

Since an approval process is only relevant if it 
is widely accepted, HEADSTART endeavours 
to involve relevant interest groups such as 
authorities, consumer advocates, developers 
and OEMs. The project consists of 17 partners 
from all over Europe, in example Toyota, IVE-
CO, TNO and IDIADA.  

Safety for autonomous vehicles
HORIZON 2020: HEADSTART

DR. MICHAEL SCHMEJA | Area Manager for Safety and Security at Virtual Vehicle

HEADSTART is one of those 
rare projects, where being 
successful not only means to 
achieve technical milestones, 
but to revolutionize a whole 
industry.

Watch the
Webinar:
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Virtualisation and Simulation 
in the context of railway 
vehicle-track interaction

A whole-system-based approach

Dr. Klaus Six
klaus.six@v2c2.at

Rail

DR. KLAUS SIX | Key Researcher, Rail Systems

VIRTUAL VEHICLE follows a whole-system based approach, which allows to provide answers 
to complex questions in an efficient and reliable manner.

The dynamic interaction of railway vehicles and tracks has two aspects. On the one hand, it 
has a short-term impact: for example, it is responsible for vehicle dynamics issues and the 
emission of air-borne noise and ground-borne vibrations. In this context, it is important to 
keep relevant measures within specific limits to ensure a safe, reliable, and acceptable rail-
way operation. On the other hand, vehicle-track interaction also has a long-term impact. 

This means that the dynamic loads caused by 
the vehicle-track interaction fatigues vehicle 
and track components, which in turn leads to 
several damage patterns. These damage pat-
terns need to be monitored and maintained 
as required. The relevant procedures cause 
effort and costs contributing significantly to 
the life cycle cost of railway systems.

For both aspects, reliable models are needed 
to be used during the development process 
of vehicles and track systems. Such models 
are also required during their operation, for 
example in digital twins. After all, the models 
need to account for complex interactions - 
however, overall models describing all in one 
are not yet available. 

We at VIRTUAL VEHICLE follow a so-called 
whole-system based approach. That means 
we combine sub-models that are as simple as 
possible, but still physical-based, in order to 

provide answers to a specific research ques-
tion or topic. 

To do this, we first establish a deep unders-
tanding of the physics as a basis for sound 
modelling. Next, the interactions between 
different aspects and sub-models are consi-
dered. Finally, the individual models are put 
together and predictions are made. Depen-
ding on the research question, this approach 
is complemented with data driven algorithms.

The followed whole-system based approach 
allows to provide answers to complex ques-
tions in an efficient and reliable manner. The 
figure below gives an overview of the different 
aspects regarding the whole-system based 

methodology followed at VIRTUAL VEHICLE. 
For example, advanced material modelling 
is carried out as the basis for modelling. This 
refers to rolling contact fatigue (RCF), driven 
crack initiation and propagation at wheel and 
rail surfaces as well as to predicting the settle-
ment behaviour of ballasted tracks. 

A further focus is set on wheel-rail contact 
modelling to calculate realistic normal and 
tangential contact stress distributions occur-
ring in the wheel-rail interface. The contact 

stress distributions are important for RCF and 
wear, but also for investigations on vehic-
le-, traction- and braking-dynamics. A simi-
lar modular approach has been adopted for 
assessment and optimisation of turnouts with 
respect to their noise and vibrations functio-
nal performance attributes. Available best-
in-class methods from the automotive and 
railway sectors are bundled to tailored nume-
rical frameworks allowing to fully exploit the 
competences available at VIRTUAL VEHICLE.  

At VIRTUAL VEHICLE, available 
best-in-class methods are 
bundled to tailored 
numerical frameworks.
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DI Martin Krammer

Martin is a Senior Researcher at VIRTUAL  
VEHICLE. He holds a Master‘s degree in Tele-
matics Engineering from Graz University of 
Technology.
His research interests include virtual valida-
tion, co-simulation, real-time systems, model-
based systems engineering, and various sys-
tem properties, e.g., functional safety. 

Three questions to...

What are you working 
on at the moment? 

Lisa: Currently, I am just about to officially clo-
se the Horizon2020 project TrustVehicle. The 
project aims at improving trustworthiness and 
weather-independence of Level 3 and 4 auto-
mated vehicles. As VIRTUAL VEHICLE is the ove-
rall project coordinator, I am part of the project 
coordination team and am responsible for the 
dissemination and communication of its activi-
ties and results.  

Martin: Currently I am leading a small team 
of researchers in a project about virtual vali-
dation. In order to put trains in service, rail-

Lisa-Marie Schicker, MA 

Lisa is a Senior Project Manager at VIRTUAL 
VEHICLE. She holds a Master’s degree in Euro-
pean Project Management. She is responsible 
for managing, disseminating, and communica-
ting EU projects, mainly in the field of automa-
ted driving.

way vehicle manufacturers must pass tests for 
regulatory authority approval. Typically, these 
tests take quite a while and are very expensi-
ve. We pursue the idea of performing major 
parts of these tests in the virtual world only. 
So we want to simulate the behaviour of such 
railway vehicles.

What do you like most
about working on

this project? 

Lisa: I like the topic of the project itself. Trust and 
end-user acceptance are such an essential fac-
tor in the adoption of autonomous vehicles. For 

Backstage

me coming from the project management and 
communications side, without a technical back-
ground, it is exciting to see how end-users and 
their expectations are taken into account in all 
steps of the project and how different disciplines 
are working together, especially how technolo-
gy meets psychology. It provides so many vari-
ous aspects of reliable and trustworthy condi-
tionally automated vehicles.

This enthusiasm for the topic makes it a real 
pleasure to coordinate such a diverse consor-
tium and sharing our activities with a broader 
audience in a wide range of dissemination 
activities, from social media communication, 
via project presentations at international con-
ferences, a final public event and finally a book. 

Martin: First of all, we do this in a multi-face-
ted team with complementing skills and 
strenghts. It includes researchers and deve-
lopers with backgrounds in the automotive, 
railway, and aerospace domains. I like to work 
with people sharing different views on the 
same problem. You can learn a lot by compa-
ring your own view to those of others.

Second, computer simulation is a difficult 
field of research and development. But when 
you see results in action, it can be magical. 
The idea that computer simulation allows a 
glimpse into the future always fascinated me.
Virtual validation is already a demanded tech-
nique in industry, and I believe it is going to 
make an even bigger impact. It will change 
the way we develop and operate systems in 
the future, which gives us plenty of opportu-
nities.

2

He is an experienced project leader, and con-
tributes to various national and international 
research projects. He serves in different wor-
king groups of standardization organizations. 
Furthermore, he shares his knowledge as a 
trainer in software- and systems engineering 
classes.

Lisa also is a member of ARG, the Autonomous 
Racing Graz Team, one out of several teams of 
the ROBORACE competition. Their vision is to 
prove and demonstrate autonomous driving at 
the edge, to build trust and acceptance in such 
systems and to prove that serious research and 
fun can go together.

1

3 How did you end up 
working on this project? 

Lisa:  When I joined VIRTUAL VEHICLE in 2016, the proposal 
writing phase for TrustVehicle just started. So, it was my first EU 
project, and I had the chance to accompany it from the begin-
ning. Therefore, I really grew into the topic and the consortium. 
I enjoy coordinating the project and especially disseminating 
and communicating the achievements and results to the pub-
lic, culminating in editing a book publication. 
Now I am looking forward to new projects and challenges. One 
of them is the Autonomous Racing Graz Team, where I have the 
pleasure of being responsible for marketing and communicati-
ons. It is definitely not getting boring. 

Martin: We do this project together with a major German 
industry partner, who decided to join our K2 Digital Mobility 
framework. They were looking for additional expertise in the 
field of simulation and virtual product development, and I 
am very confident that we can meet or even exceed their 
expectations.  
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Starting by 2010, VIRTUAL VEHICLE developed a highly efficient cooling and heating system 
for electric and hybrid vehicles. It began with a successful cooperation with Obrist Enginee-
ring and the Institute for Thermal Engineering at Graz University of Technology. In the mean-
time, a CO2 heat pump has been installed in the VW ID.3, among others. 

In 2010, VIRTUAL VEHICLE researchers had to 
counteract the considerable additional ener-
gy consumption as well as greenhouse gas 
emissions caused by air conditioning systems 
in vehicles. Air conditioning systems are con-
sidered to be the largest auxiliary consumers 
in passenger cars. Especially in hybrid and 
electric vehicles, the waste heat generated by 
the conventional combustion engine is parti-
ally or even completely missing. Researchers 
therefore had to deal with the problem that 
the air conditioning systems used in electric 
vehicles at the time drastically reduced the 
driving range of the vehicles. However, this 
was and still is considered as a key criterion for 
customer acceptance, so the challenge was to 
reduce energy consumption and increase the 
range.

Based on this approach, an energy-efficient 
air conditioning system for cooling and hea-
ting using the natural refrigerant CO2 (R744) 
was developed and the installation of this sys-
tem in a demonstrator e-vehicle was carried 
out. In addition to its environmental compati-
bility (global warming potential of 1), the ref-
rigerant CO2 also offers the advantage that its 
thermodynamic properties enable high per-

formance and efficiency in heat pump opera-
tion at low ambient temperatures. „Thus, the 
range of the demonstrator e-vehicle at low 
ambient temperatures could be significantly 
increased with the help of the CO2 heat pump 
without negatively affecting comfort or safe-
ty“ says VIRTUAL VEHICLE project manager 
Alois Steiner.

In the meantime, CO2 refrigeration systems 
are used both in series-production vehicles 
with combustion engines such as the Merce-

Contribution to energy efficiency: 
the CO2 heat pump

Established: air conditioning system for electric and hybrid vehicles

des-Benz S-Class, and in electric and hybrid 
vehicles with heat pump functionality, for 
example the VW ID.3. By using the air condi-
tioning system as heat pump, approximate-
ly 30 to 50 % of the required energy can be 
saved compared to purely electrical heating 
of the passenger cabin - depending on the 
ambient conditions. According to VW this 
increases the driving range by up to 30 % at 
winter conditions1. 

The discussions about the choice of the futu-
re refrigerant (R1234yf, R744 or R290) will go 
on and the requirements for the cooling and 
heating systems of e-vehicles will continue to 
increase as well (e.g. battery cooling during 
fast charging, etc.). 

Up to this day, VIRTUAL VEHICLE continu-
es researching innovative technologies to 
increase energy efficiency. Subsequent pro-
jects dealt with heat pumps for trains (Green-
HVAC4Rail, Eco2Jet) and heat pumps for elec-
tric vehicles (B2T2, Optemus). The ongoing 
project SELFIE is dealing with battery cooling 
and heat pumps for EVs.    

Dr. Alois Steiner
alois.steiner@v2c2.at

1 https://www.volkswagen.de/de/elektrofahrzeuge/id-technologie/waermepumpe.html

DR. ALOIS STEINER | Co-Team Leader, Innovative Thermal Management & Comfort Systems

Impact of Research: 
Best of Innovations

2012 20132011 20142010 2015 2016
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After more than three years of intense project work, the TrustVehicle consortium finished its 
road to “Improved trustworthiness and weather-independence of conditionally automated 
vehicles in mixed traffic scenarios” . The vision was to advance level 3 and level 4 automated 
driving functions in normal operation and especially in critical situations in mixed traffic sce-
narios and even under harsh weather conditions. 

The TrustVehicle project crossed the finish 
line with a virtual closing event. Daniel Watze-
nig and his team presented all project results 
and achievements in October as a side event 
of the ECA2030 Conference organized by the 
ECSEL Mobility.E Lighthouse Initiative. 

The VIRTUAL VEHICLE team of researchers 
mainly concentrated on robust sensor fusion 
techniques and comprehensive, modular 
simulation of level 3 driving functions. On top, 
VIRTUAL VEHICLE was also the project coordi-
nator.

The successful completion of the project was 
(virtually) celebrated at the end of October. 
The final results were presented at a side 
event of the ECA 2030 Conference. Experts 
from Europe, the USA, South Korea and Japan 
showed lively interest in the project results. 
These include, among other things, facial 
recognition and monitoring of drivers, sen-
sor monitoring and self-cleaning sensors for 
passenger cars or a (reverse) parking feature 
for trucks with heavy trailers.  

Systematic identification 
of critical road scenarios 
for the currently available 
AD systems, with special 
focus on the uncertainty 

associated with the 
behaviour of other road 

users and the sensor fusion 
system of the ego vehicle.

Development and 
demonstration of intuitive 
human machine Interfaces 

(HMIs) for the safe 
management of the 

transition phases between 
purely automated driving 
and human driving, taking 

into account user 
acceptance and gender 

specific aspects. 

Controllers and sensor 
fusion systems capable of 

dealing with complex, 
uncertain and variable 

road scenarios, for 
enhanced road safety

Development and 
demonstration of new 
tools for the cost- and 

time-effective 
assessment of vehicle 

and driver behaviour in 
complex mixed-traffic 

scenarios. 

Evaluation of L3AD 
functions and vehicle 

tailoring.

www.trustvehicle.eu

New Book

Enhanced Trustworthiness and End User 
Acceptance of Conditionally Automated 
Vehicles in the Transition Period

How will it be possible to increase the trust of end users in (conditionally) 
automated vehicles? How should these “TrustVehicles” behave and interact 
with users? These are, amongst others, the topics in the new book “Enhan-
ced Trustworthiness and End User Acceptance of Conditionally Automated 
Vehicles in the Transition Period”, edited by Daniel Watzenig and Lisa-Marie 
Schicker. A key factor for the introduction of (conditionally) automated 
vehicles is a high level of trust in and acceptance of these vehicles by the 
end-user. To bring such so-called TrustVehicles on the road, the end-users 
and their expectations have to be strongly taken into consideration by, for 
instance, developing human-machine interfaces as well as reliable and 
robust automated driving controllers.

The successful H2020 project “TrustVehicle”, which was coordinated by 
VIRTUAL VEHICLE, has provided decisive impetus, key results have been 
internationally recognized. Now, to bring these so-called TrustVehicles on 
the road, the end-users and their expectations have to be strongly taken 
into consideration by, for instance, developing driver interfaces as well as 
reliable and robust automated driving controllers. The new book provides 
findings and suggestions regarding the involvement of the end user in the 
development process of conditionally automated vehicles – it was publis-
hed by Springer Verlag. 

Preview 

Watch the video: 
Introduction to 
TRUST VEHICLE

Editors: Daniel Watzenig,  Lisa-Marie Schicker

Prof. Daniel Watzenig
daniel.watzenig@v2c2.at

Best Practice

www.trustvehicle.eu

TrustVehicle
DR. DANIEL WATZENIG
Head of Department Electrics/Electronics & Software
Full Professor of Automated Driving
Institute of Automation and Control - Graz University of Technology

Digitalization in the Automotive Industry
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AutoDrive is a European ECSEL research project that has just been suc-
cessfully completed after more than three years together with 58 part-
ners from 13 countries. Virtual Vehicle was part of the core team of the 
project and was responsible for the management of one of the 10 main 
topics - active safety for highly automated vehicles.

The question was: What hardware and soft-
ware concepts do we need for future, highly 
automated vehicles? Because even if errors 
occur in the hardware and software - the sys-
tems must reliably fulfil the driving task by 
means of suitable diagnostics and redundan-
cy! The key technological step we have taken 
with AutoDrive: In the event of a fault, the 
systems continue to perform the driving task 
independently, instead of deactivating them-
selves and requiring human intervention.

The AutoDrive project brought together an 
innovative pan-European ecosystem con-
sisting of 58 partners representing leading 
semiconductor companies, vehicle manufac-
turers, electronic system integrators, renow-
ned research institutes, and small-medium 
size enterprises (SMEs).

What started once in 2017 in Malaga was 
expected to be finalized at the same loca-
tion with a project’s famous demonstrator – 

the IRIZAR bus. Due to travelling restrictions, 
AutoDrive has reached its end online with 
the same positive spirit. At the Super Final 
Review, the partners had a chance to recap 
what has been achieved during the project’s 
life cycle of 3 years and present the results 
to the project reviewers, including special 
guests like ECSEL-JU executive director Bert 
de Colvenaer, Anton Chichkov (Lighthouse 
Mobility), Patrick Vandenberghe and Berta 
Ferrer (ECSEL Program Officers), Karlheinz 
Topp (Bosch), Thomas Harder (European Cen-
ter for Power Electronics), Markus Gaaß and 
Florian Tornette from VDI/VDE innovation and 
Francis Deprez (VLAIO).

Outlook and bigger picture
The research results of the AutoDrive pro-
ject now are bringing us closer to our goal of 
making the building blocks - essentially elec-
tronic components, systems and software 
- for highly automated driving fail-safe. With 
the follow-up projects iRel4.0 and NewCon-
trol, we want to investigate additional topics 
regarding reliability and fail-safety in more 
detail. This concerns on the one hand pro-
duction aspects and component monitoring 
during operation and on the other hand the 
robustness of entire systems in order to make 
higher-level driving tasks fail-safe. 

AutoDrive thus lays the foundation for relia-
ble and safe highly automated driving.  

AutoDrive completed
HORIZON 2020 Project

A safer battery design for electric vehicles 
Test facilities for battery abuse tests inside a defined environ-
ment are rare in Europe. So, VIRTUAL VEHICLE built up a custom-
made “Thermal Runaway Reactor“ in the COMET K2 research 
program and focuses on comprehensive hazard analysis of fai-
ling automotive batteries. In the COMET project SafeBattery, Li-
ion cells were extracted from a modern mass-produced electric 
vehicle.
Together with industrial partners safety relevant parameters 
from failing batteries were defined and scientifically investiga-
ted inside the reactor. This makes it possible for the first time 
to identify complex interrelationships and use these findings to 
increase the safety of future electric vehicle designs.  

SECREDAS 
SECREDAS addresses safety, security and privacy in the de-
velopment of connected platforms from an interdisciplinary 
perspective. The high-level goal of SECREDAS is to develop 
software for validating architecting methodologies, refe-
rence architectures, components and suitable integration, 
as well as verification approaches for automated systems in 
different domains. These will combine high security and pri-
vacy protection while preserving functional-safety and ope-
rational performance.

SECREDAS has partners from 16 different countries, covering 
the whole automotive value chain (OEMs, TIER1’s, TIER2’s), 
key players in the medical area, other transport domains 
(railways, aerospace) and key research institutes. It was one 
of the first ECSEL projects focusing on security.  

Project Updates

FuSaCom
Dr. Helmut Martin at VIRTUAL VEHICLE initiated the Func-
tional Safety Community (FuSaCom), bringing together ex-
perts from industry and research dealing with the functional 
safety of vehicles. It has become a renowned platform for 
networking and getting to know the partners in the functio-
nal safety environment. It supports the exchange between 
research and industry and the interpretation of functional 
safety standards. Furthermore, the FuSaCom enables the 
cross-domain exchange of experience (automotive, rail, avi-
ation, industrial sectors).  

Watch the video: 
Introduction to 

AUTODRIVE

DR. MICHAEL STOLZ
Key Researcher | Control Systems, VIRTUAL VEHICLE

Dr. Michael Stolz
michael.stolz@v2c2.at
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Global

PhD Days at VIRTUAL VEHICLE

For the first time, all PhD cooperation partners have 
been invited to participate in the “PhD Days at VIR-
TUAL VEHICLE”. Presentations were given from PhD 
students of TU Graz, Stanford University, University of 
Sheffield, Linköping, Calabria and others.

Topics included State-of-the-art in Autonomous Dri-
ving, ADAS and accident prevention, EV charging to 
meta material science or rail/train materials. Dr. Jost 
Bernasch (CEO, VIRTUAL VEHICLE / left) and Dr. An-
ton Fuchs were happy to welcome students from all 
around the world in this virtual event.  

ISNVH 2020 - International Styrian Noise, 
Vibration & Harshness Conference

Winds of change are blowing through the automotive 
industry: Advanced driver assistance and automated 
driving systems, connectivity, electrification.

Societal changes and technological innovation are 
bringing significant, almost revolutionary, changes in 

Live Stream: Summer School on 
“AI-enabled mobility” 

“Theory meets application” and “problem meets solu-
tion”: The first summer school on “AI-enabled mobi-
lity” introduced over 200 participants online from 35 
countries to modern theories of machine learning and 
its applications in mobility. The program addressed 
topics of automated transportation, data analytics, 
computer vision, artificial neural network, speech re-
cognition, within the legal and ethical framework.

Esteemed keynote speakers included Bruce W. Bate-
man (Bateman Research), Dr. Ching-Yao Chan (Deep-
Drive at UC Berkely), Prof. Daniel Cremers (TU Munich) 
and Prof. Changliu Liu (Robotics Institute at the Carne-
gie Mellon University).  

NewsEventRecap

  75 papers with video presentation for 
download for registered participants

  10-top ranked speakers
  More than 130 Participants from 16 

different countries

Picture (from left): Dr. Jost BERNASCH, Dr. Jelena RUBESA-
ZRIM (General Chair AI SummerSchool) and Univ.-Prof. 
Horst BISCHOF (Vice Rector for Research, TU Graz)

ISNVH Chairs Hans H. PRIEBSCH, Jost BERNASCH and Anton FUCHS

Jost BERNASCH, Anton FUCHS AI Round Table

The Round Table “AI-Enabled Mobility” started as a 
spin-off of the successfully launched Summer School 
format. During the first edition, international experts 
virtually discussed ethic & legal challenges of automa-
ted driving in Europe. Representatives from law, et-
hics, industry, product assessment and the insurance 
industry were examining possible European solutions 
on self-driving Level 3 cars.  

www.isnvh.com

Visit ISNVH:

Visit
AI Summer School

the markets and the NVH community must not only 
adapt to these challenges but also anticipate new 
opportunities. The seamless integration of NVH into 
these new scenarios was the leading theme of the 
ISNVH 2020 Congress, organized by VIRTUAL VEHIC-
LE in cooperation with SAE. Contributions of inter-
national experts in the field included keynotes of 
Renault‘s Thomas Antoine, Prof. John Mottershead 
of Liverpool University, Prof. Kon-Well Wang from the 
University of Michigan and Hyundai‘s Tae-Won Ka.  

“Congratulations to the ISNVH organizing 
committee on a successful event. I look 
forward to the continued partnership 
between our organizations!“

Todd Zarfos, SAE 2020 President 
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System Integration and Virtual Validation
THE NEXT BIG THING: SOFTWARE-DEFINED VEHICLE DEVELOPMENT

Save the Date!

Main Application Areas:
• Active Safety, Integrated Safety, 

and Driver Assistance

• Connected and Automated Driving

• Future Vehicle Architectures 
(E/E and Software)

• Vehicle Development 
(E/E and Software)

• Cross-domain Applicability 
(e.g. Avionics, Rail, Production)

Software is getting a central role in all industries 
and forces organizations to adapt their product 
visions, development approaches and business 
models. Especially the immense amount of soft-
ware needed for realizing safe, secure and auto-
mated electrified vehicle functions indicates a 
shift from pure hardware- to software-defined 
vehicle systems.
 

KEYNOTES:

Peter Rawlinson
CEO & CTO | Lucid Motors USA, Inc.

Carlo van Driesten
BMW Group

Florian Netter
Argo.AI

The resulting complexity is calling for new 
capabilities in system integration and virtual 
validation. Collaborative development, digi-
tal twin settings or automated test factories 
turned out to represent key solutions for 
coping with the upcoming challenges in ve-
hicle system development, production, and 
operation.


