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Mobility is changing. As technologies such as ADAS and automated concepts gain focus, we face

a paradigm shift in the way vehicles are designed, built and used. This means new challenges and
opportunities in almost every aspect of the vehicle. From a societal perspective, these are mainly

in terms of road safety. For the end user it is also about comfort, safety and convenience. For OEMs,
suppliers and many start-ups, the focus is on bringing innovation to market, monetizing it and explor-
ing new business models. This requires new approaches in development, system testing, as well as
validation and certification.

The future is, of course, unwritten, but there are many influences shaping the road ahead. Whether
it's the demands of the markets, regional and international legislation, or the driving force of innovation
itself, the industry is finding its footing and confidence in this new landscape.

At AVL we have been working on these exciting challenges for quite some time. Virtualization -
blending the simulated with the real world - along with Model-Based Systems Engineering (MBSE)
and proving ground plus real world testing for the development and validation of AD and ADAS systems,
are cornerstones of our business. The resulting data-driven development ecosystem enables us

to combine our solid and professional software know-how and our application expertise. These are

all crucial ingredients for developing and building the next generation of safe, reliable and inspiring
mobility solutions.

By combining our vision, our focus on R&D and new technologies, as laid out in our ADAS/AD strategy
towards 2025, we find ourselves in a unique position to be able to support our customers in this new
and challenging era of mobility. We've seen what's coming next and we have shaped our strategic
direction accordingly. With our know-how, our portfolio of tools and solutions and our deep under-
standing of our customers’ needs, it makes us the perfect, professional and reliable partner for high
demanding technology solutions within ADAS/AD system development.
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DRIVERS OF

NNOVATION

Innovation is creat-
ing a new automotive
landscape, but what
is the driving force

behind it?

— The race to market
in the new era of mo-
bility is being fueled by
a variety of factors, all
of which are accelerat-
ing innovation. Even
innovation itself plays
a role as consumers,
hungry to be early adopters of the
newest technologies, demand that
OEMs step up and deliver.

Some brands are eager to be first to
introduce Automated Driving (AD)
systems. But with being first also
comes the risk of failing first — and
the damage that can do to a brand’s
reputation. So, where brands are un-
able or unwilling to lead, it is driv-
ing them to be different, better or
more affordable. With updates,
features and different performance
characteristics potentially available
over the air, new business models
present themselves. But it’s legisla-
tion and the creation of value that

will really shape the road ahead.

A FRAMEWORK FOR PROGRESS

Despite exhaustive testing in the
simulation, on the testbed, the prov-
ing ground, and on the road, it is in-
credibly difficult to be 100 % cer-
tain how an AD system will behave
in every possible scenario. Ultimate-
ly, in most countries it will be stan-
dards, legislation or certification
that will lay the foundation for what
can or cannot be done on the road.

Once this framework is in place,
it provides a basis that OEMs and
Tiers can work upon. Additonally,
it can also be a motivator to OEMs
to find new methods and locations
for development. For example,
Automated H2H (Hub-to-Hub)
transportation requires commercial
vehicles to be driven over long dis-
tances autonomously. Legislation is
in preparation in many markets, but
it is not ready to be rolled out yet.
However, in some states in the US,
not only are the longer highways
more suitable with lower traffic
densities, but state legislation also
permits comprehensive testing of
autonomous pilot fleets.

International standards and legisla-
tion also influence development in
areas such as vehicle-to-vehicle and
vehicle-to-infrastructure. Differing
privacy laws and government poli-

cies all have a big impact on what

can be done across the EU, in
North America, China and South-
East Asia, for example.

DELIVERING VALUE

As brands seek differentiation, the
focus moves to delivering value,
and how this translates into rev-
enue streams. For some end users
this means on-demand features, sys-
tems upgrades, and new in-vehicle
entertainment. For others — partic-
ularly commercial operators — it’s
technologies that positively impact
TCO, such as platooning or ADAS
comfort functions that attract new
drivers to hard-to-fill roles, or
which support driver substitution.
Driver substitution is the ultimate
goal of AD in the commercial ve-
hicle sector, as it eliminates staffing



costs and enables 24/7 operation.

Value can also be societal. Highly
automated people movers are al-
ready in service in large pilot fleets
around the world. Other applica-
tions like harbour trucks, refuse
collection trucks and agricultural
machinery are also already being
tested at large scale.

For some new entrants, the focus is
on innovation. OEMs would agree
that their greatest focus is on safety.
For others it is affordability. With
our years of industry experience,
our technological know-how, and
our understanding of the needs of
the customer, we can bring devel-
opment excellence, application ex-
pertise, and smart testing systems
to create the right balance for any
vision in this new space.

INTERVIEW

Stephan Tarnutzer
President AVL Mobility
Technologies Inc., USA

focus: Which differences do you see
in the market drivers and require-
ments between US and others in
ADAS/AD?

Tarnutzer: The main drivers in North

focus neo-

America are competition and technology, in contrast to
the legal drivers in regions such as Europe. In America
companies are trying to differentiate with technological
leadership, with innovation, and by being first to mar-
ket. They are focusing on which comfort functions are
more important for end customers rather than safety,
which is important in Europe.

focus: Which companies push the development of
ADAS/AD the most and why?

Tarnutzer: The companies bringing up most new things
are mainly start-ups taking higher risks to bring new
AD technologies to market. And established OEMs
are following with new ADAS functions, such as high-
way pilot.

focus: What role do tech companies in Silicon Valley
play?

Tarnutzer: Software development like perception, Al,
cloud computing or other services leads to a new mind-
set to aggressively (and not conservatively) develop new
fields of application for vehicles. They also help the mo-
bility industry to speed up, by demonstrating shorter
development cycles and intervals, and “outside the box
thinking”. OEMs are redefining themselves and are now
talking about software-defined mobility (instead of see-
ing the vehicle as a mechanical product).
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FEATURES ON DEMAND
IN A SOFTWARE-DEFINED
VEHICLE

.

Standard Qomp_li___

The AVL approach
to software and
controls raises the
bar for increased
development
efficiency

.

— The vehicle is becoming defined by software more than ever. Not sim-
ply within the development process, where tools such as simulation and
data management are a necessity, but within the vehicle itself. Every sen-
sor, every function, and almost every physical component has some sort of
software connected to it, monitoring it or operating it, leading to an eco-
system of software in and around the vehicle. And this raises challenges
for OEMs and Tiers.

Just as in the physical vehicle, where hardware components must be desi-
gned with cross-system influence in mind, similar considerations must be
taken when building the vehicle’s software and E/E architecture. Further-
more, to reduce complexity, time and cost, this must be done as efficiently
as possible. Throw in factors such as functional safety, SOTIF, and cyber-
security, and it adds an additional layer of complexity to the development
of the vehicle. Complexity that our software experts at AVL help our cus-
tomers manage.

MODULAR, SCALABLE, AGILE
AND RE-USEABLE

As the physical vehicle increasin-
gly becomes a platform for soft-
ware functions, including over-
the-air downloads and upgrades,
a holistic overview is needed when
developing the complete software
architecture.

To support this, we use different
building blocks. The essential ones
are a modular software architecture,
and an integrated development and
test platform. These support agile
development processes that are
compliant to automotive standards.
Linking these building blocks enab-
les the re-use of already-developed
software components.

The complete software develop-
ment process is supported by our
AVL MAESTRA® tool. In addi-
tion to component development,
it offers continuous integration
and continuous deployment into
different test environments. After
testing the software components,
the software system is tested in a
virtual ECU. MAESTRA provides
aseamless connection between mo-
delling and simulation.

This open and flexible approach
allows us to tailor our solutions
to our customers' goals. At the
same time, we increase efficiency
by combining functions in a single
control device instead of multiple



devices. Considering everything from functional safety to e-drive func-
tions, data analytics and Al, this approach is comprehensive and puts an
emphasis on safety and standards.

SIMULATION, SAFETY AND SECURITY

Our approach allows us to create a model of our software and test it in the si-
mulation or XiL environment. We consider cybersecurity, SOTIF and over-
all safety, reccommending redundancies and back-up systems where required.

We also pay close attention to standards, ensuring compliance with Automo-
tive SPICE, the latest ISO and automotive standards, as well as OEM group
standards. Whether we’re working directly as a partner with our customers
or simply providing them with the tools they need to realise their software
and controls goals, they know that they have everything they need to meet

the highest standards of quality, safety, and security.
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INTERVIEW

Klaus Fuchs

Senior Product Manager
ADAS/AD, Software and
Controls

focus: What are the market drivers
for software development?

Fuchs: In addition to the ongoing
driver — software-defined vehicles
— the main future trend is features

on demand.

focus: What are the challenges for
your customers?

Fuchs: The biggest challenge to all
our customers is the transition to-
wards being a software company in
general. This, in combination with
a lack of resources, makes it more
difficult to meet the market needs
in a timely manner.

focus: What can AVL offer to sup-
port their customers to face these
challenges?

Fuchs: AVL can offer support in
processes and methods consulting.
We have tools like MAESTRA for
component development, continu-
ous integration, and continuous de-
ployment, that are available for our
customers too. And we can imple-
ment the customer's brand-specif-

ic solutions.
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Our Data Management
a r " e S S , " g solutions support the
industry in an exciting
new era of automotive

the Power

— From the simulation to the test-

bed, the proving ground and real-
world test drives, up to the in-use
phase, every aspect of vehicle devel-
opment is alive with vast amounts
of data.

In a new era of mobility in which
ADAS and AD technologies play a
crucial role, the higher the level of
automation the more complex the
systems become. To ensure the safe
and correct functioning of these sys-
tems it is vital that data is generated
and harnessed optimally through-
out development. With more than
seven decades of experience in the
automotive industry and working
with data, as well as developing the
tools, systems and services for han-
dling and managing it, at AVL we
provide a single point of contact for
our customers” data requirements.

DELIVERING VALUE AND
CONFIDENCE

Data is the lifeblood of the devel-

DATA-DRIVEN DEVELOPMENT

opment process. It is gathered in a
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AVL's data-driven development approach —
from concept to the in-use phase



precise manner with our Ground
Truth Measurement Device during
exhaustive development and testing
of ADAS/AD systems on the road
and proving ground. The collect-
ed data can then be used for activ-
ities such as comprehensive resim-
ulation, to fully expose the system
under test to the maximum num-
ber of realistic scenarios and ensure
proper functionality under all de-
fined conditions.

Optimizing the value of data means
designing test activities that deliv-
er the best results in the shortest
time with minimal effort. To sup-
port this, data must also be record-
ed, stored, processed and analyzed
as quickly and simply as possible.
All for the purpose of delivering the
best insights and enabling faster and
more robust decision making. With
such vast quantities of data it’s im-
possible to do this manually, so we
employ automated processes to ex-
tract the most value possible from
your data.

Our data-as-a-service business
model includes all necessary de-
velopment activites — from start to
end — beginning with specifying the
data acquisition requirements, fol-
lowed by configuring and mount-
ing the system. From there, we
identify the best test route and ex-
ecute the measurement campaign
wherever the vehicle needs to be
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The AVL Ground Truth System collects a highly
precise reference of the traffic environment.

driven, supported by our global tech center network.
Finally, we transfer the data to the data center for fur-
ther preparation and analysis with our Big Data and An-
alytics Platform. In this way, we ensure high degrees of
automation, delivering the most value in the minimum
time to optimize both costs and quality.

We conduct these services as engineering projects with
our experts, or provide the tools, software and training
on our customer’s sites to enable them to carry out proj-
ects by themselves.

SUPPORTING A FLEDGLING INDUSTRY

With ADAS and AD the automotive industry is in the pro-
cess of being reborn and this transformation brings both
obstacles and challenges. Very few players in the market
have the full toolchain or domain know-how necessary to
bring their products to market unsupported. With AVL’s
data management offerings and trusted industry know-
how, we are empowering established OEMs and new en-
trants alike with the tools and the capability they need to
compete confidently in a new automotive landscape, re-
gardless of their own experience or capabilities.

The Big Data and Analytics
Platform's scenario viewer
provides a synchronized view
of video, object, time-series
and map data for a clear visual
interpretation of the test drive.
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INTERVIEW

Georg Teichtmeister
Chief Engineer for Service
Engineering AD, E/E,
Connectivity at AVL

focus: Can you describe the use
case of the customer project you
are working on?

Teichtmeister: The main aspect is to
provide both raw data and associat-
ed tags to support ADAS function
development. We provide the inte-
grated measurement equipment, the
global raw data collection, and the
manual and automatic labelling of
the data.

Then we apply the data logistics
process from the road to the data
center, ensuring data quality and in-
tegrity. Finally, a data management
tool (AAP) is provided to allow the
customer to search for relevant data
based on tags or vehicle bus data.

focus: What is the added value for
the customer when working with

AVL?

Teichtmeister: We support the cus-
tomer in the road-to-lab transition
with SiL validation instead of com-
prehensive road testing. This allows
a significant saving of development
time and cost.
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— New vehicle technologies bring
new vulnerabilities and challeng-
es relating to safety and security,
and this is particularly true of AD,
ADAS and connected functions. In
part these challenges come from the
complexity of the technologies. It is
vital that these technologies work
as intended and, in the event of a
failure, that redundances and fail-
safe systems protect the passengers
and other road users until the ve-
hicle can be brought to a safe hal.

In relation to connected technologies there are issues of cybersecurity, in
particular preventing the vehicle from being subject to malicious intru-
sion. Also, there are a variety of other issues including privacy and ensur-

ing that over-the-air system updates or function downloads don’t affect

the integrity and safe operation the vehicle. Moreover, developers need to
ensure that other functions — both within and outside the vehicle — do not
cause conflicts with vital vehicle systems.

There are few industry partners with the experience, toolset, or service
offerings that AVL can deliver. And even though we are experts in all as-
pects of vehicle development, including the next generation of technolo-
gies, thanks to our broad R&D activities, there are still unknowns that can-
not be predicted. It is essential, therefore, that from a safety and security
perspective, all system design processes must be robust enough to provide




reassurance under both known and
unknown scenarios.

Given the complexity of both de-
veloping the current and next gen-
erations of vehicle concepts, and
the vehicles themselves, it’s clear
that Functional Safety, Safety of the
Intended Functionality (SOTIF),
and Cybersecurity cannot be an af-
terthought. Instead, it must be an
integral part of the development
process, from vehicle and system
level right down to the individual
component, and from the concept
phase throughout the complete ve-
hicle lifecycle.

A HOLISTIC, COMPREHENSIVE
APPROACH

At AVL, our approach is holistic
and comprehensive, considering the
entire vehicle in everything we do.
As the industry and its drivers have
evolved, we’ve made it our job to
evolve alongside them, and to re-
search and develop new technolo-
gies before they reach widespread
acceptance across the market.

This allows us to anticipate the
impact of new technologies. In the
case of SOTIF and cybersecuri-
ty in relation to AD, ADAS and
connected systems, we have many
years of experience developing the
tools and processes to help our cus-
tomers comprehensively tackle the
issues and challenges that they pres-
ent. Combined with the close in-
dustry relationships that enable us
to fully understand our customers'
exact needs and difficulties, we are
able to bring our unique expertise
to bear on these issues.

This includes the tools, such as sys-
tem design, simulation, and the rel-
evant test environments, to Support
development, verification and vali-
dation of the vehicle and its systems.
And we can also provide the engi-
neering support to either enable our
customers to tackle these challenges
themselves or take over that func-
tion entirely on their behalf.

INTERVIEW

Dirk Geyer

Head of Safety and
Security, AVL Software
and Functions

Gerhard Griessnig
Corporate Functional Safety
and Cybersecurity Coordi-

nator, AVL List GmbH

focus: Will taking responsibilities away from the driver and
automating it make vehicles safer?

Geyer: Increased operational safety is definitely the most impor-
tant target of automated cars. All-seeing sensors and reliably
performant algorithms will ultimately save lives. Tiredness and
dangerous mistakes must be avoided.

focus: What is the single biggest challenge to safety of the
automated vehicle?

Griessnig: This is without any doubt the combination of infi-
nite number of possible environmental scenarios and the need
to prove safe behaviour in practically all of them.

focus: How can we best prepare for the unknowns of auto-
mated mobility?

Geyer: We have to prepare methods and solutions that are
capable of turning unknowns to knowns by fast and safe learn-
ing. A key for this is the implementation of connected and
cooperative automation.

fOCU.S NO.1 2022 - SPECIAL



A Roadmap
for Development

The AVL systems engineering approach ensures
goals are met from the start J

— With the arrival of connected and > AVL SYSTEMS ENGINEERING

drivi AVL Systems Engineering
autonomous driving concepts comes a is supporting organizations

new level of complexity demand in vehi- on their transformation

le d | Th h the f journey with outstanding
cle development. Through the fast pace application expertise and
of interlinked technologies, highly di- proven methodology.

versified markets and customer profiles,

as well as frequent regulative updates,
el Systemknowhow  SEknowhow SE methods and tools
pact on the performance or function of
other systems, the outcomes can be cost-
ly, hazardous, can delay time-to-market

or even damage a brand’s reputation.

At AVL we have defined Systems En-
gineering (SE), and in particular Mod-

el-Based Systems Engineering (MBSE), Env:::(;zent r.er(a‘:ﬂ‘::na;‘ndts CL[I]S::(EH

as a base methodology for all product
development workstreams and the key
to structuring the complexity of vehi-

cle functions, systems, software and
hardware. It enables us to understand
their interdependencies and to cover the

focus ENGINEERING
needs of established OEMs or new en-

trants in the automotive markets alike. Hardware Software

development Verification and development
These new functions or even complete validation

new mobility concepts are introduced

Functional
focus

in the first loop of the system model to
analyse their impact on the rest of the Integration

system, in order to define any required and calibration



changes. The related simulation model allows these changes to be tested
virtually, within a very short time and with minimum additional effort.
Even the relevant use cases, as well as already complete test procedures,
are defined using the information and data collected within the system
description. Further tests are generated by the AVL Scenario Manager
where test and calibration tasks are focused on the changes and the po-
tential impact on affected systems, and therefore reduce the development
time, effort and the required resources for testing.

In our MBSE practices the well-known frontloading approach is extend-
ed and improved in combination with advanced simulation techniques.
A so-called digital twin (multi-domain simulation model) is used along-
side scenario-based test definition and road simulation as a virtual base
for engineering. The system model, the digital twin and the real system
are representations of the same product and typically synchronized with
respect to maturity.

Pressure is on the industry to do more than ever before, with less than
ever before. More complexity, competitiveness, and less time-to-market,
demand that processes are more efficient, with fewer mistakes, and that
the highest standards are met from the start. Our model-based systems
engineering approach embraces the complexity of the vehicle, its environ-
ment and the development architecture, and abstracts it so that it becomes
manageable, clearly defined, and highly efficient. This is why we are seen
as the expert partner in the uncertain landscape of this new era of mobility.

. |

INTERVIEW

Rudolf Freidekind
Head of AVL Vehicle Functions & Systems - ADAS/AD,
Vehicle Networks, Connectivity and Mobility Services

focus: How is systems engineering accelerating innovation?

Freidekind: (MB)SE, to our very talented and creative AVL engineers is
like the paint brush to the artist. It enables the first concept sketching
of their ideas for new solutions right up to the full development of most
innovative products in partnership with our customers.

focus: What are the industry-wide challenges facing the systems en-
gineering approach in this new era of mobility?

Freidekind: The challenge of any new era begins with adapting our mindset
and being open to new ways of collaboration. This is a continued practice
at AVL. We are already seeing the positive impact of (MB)SE methodology
in the increase of efficiency and performance in development within our
interdisciplinary teams and especially with our customers for the future

of mobility.

focus: Can systems engineering unite a disparate industry to create

focused change for a better world?

Freidekind: No. It is up to every one of us to create a better world for the
next generation to come. Nevertheless, AVL with its innovative prod-
ucts, solutions and methodologies like (MB)SE embraces the changes
to the industry today to constantly shape a better future.

focus NO.1 2022 - SPECIAL




At AVL our approach
to scenario-based testing
leaves nothing to chance

— In the development of ADAS
and AD functions, one of the big-
gest challenges is ensuring that the
equipped vehicles can perform as
intended, safely and reliably in any
road situation and under any con-
dition. That means a potentially in-
finite number of different scenari-
os that a vehicle might encounter
day or night. And it includes con-
ditions such as rain, shine, fog, or
snow, busy or quiet streets, high-
ways, hills or lanes, in different
countries with different road lay-
outs, traffic rules, driving styles and
a plethora of other known and un-
known situations.

To ensure that the assisted or auto-
mated vehicle can safely tackle an
acceptable percentage of scenarios
to meet international regulations
and public expectations of safe-
ty would take an estimated 11 bil-
lion miles of road driving. In other
words, it is impossible to manually

test highly automated vehicles on the road to these standards. So,

the burden of testing naturally falls to the simulation.

But this isn’t simply a matter of driving a virtual vehicle down

a virtual road. The vehicle must be a true representation of the

actual vehicle, its sensors and systems, the environment must be a

true representation of the environment and its actors, and a cred-

ible methodology must be adopted for creating and running the

vast number of relevant scenarios and meta-scenarios required

for testing and validation. Add to
the mix the requirements for Mod-
el/Software-in-the-Loop, Driver/
Human-, Hardware-, and Vehicle-
in-the-Loop testing environments,
as well as proving ground, pub-
lic road and in-use testing, and the
whole process becomes complex and
unwieldy. So, a seamless toolchain
of various methodologies and solu-
tions is required to manage the test-
ing and validation effort, and make
the most of open data formats for
reuse, exchangeability and future-
proofing. At AVL, this is what we
aim to provide.

A TRUE IMAGE OF REALITY

The AVL SCENIUS™ suite in-
cludes our Scenario Designer, Sce-
nario Data Manager, and our Test
Case Manager. It gives the develop-
ers of highly automated vehicles ev-
erything they need to plan, execute
and manage their scenario-based
testing on a professional level. Based
on an open architecture, it can be
used with a large variety of testing
tools, such as AVL or third-party
testbeds, simulation tools, and on
the proving ground. It offers seam-
less integration into almost any test-
ing environment.
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The AVL Scenario Designer
supports easy traffic scenario
design, editing, parametrization
and verification.

Furthermore, it includes a flexible
catalogue of actors, maneuvers, sce-
narios and data, which can be up-
dated to accommodate new da-
ta and testing activities from both
testing prior to start of produc-
tion and later in-use phases. As
the testing catalogue grows, it re-
duces effort by enabling scenari-
os to be created by simply adding
different elements from the cata-
logue, saving vast amounts of time.
When combined with cloud-com-
puting it allows over a million sce-
narios to be executed in a day, and
the huge amounts of data are then
automatically processed so that
the maximum value and insights
can be gained from all activities.

For any test that involves simula-
tion of the system under test and/or
a virtual environment, proof must
also be provided that the virtualized
parts represent the real world with
sufficient accuracy. Our suite of so-
lutions supports the correlation of
the data gained in the real world

with the data generated through
simulation, by using mobile test-
ing tools or ground-truth measure-
ment systems. And to make things
easier, it also includes test and da-
ta management functionality to en-
sure that test planning effort is re-
duced, result analysis according to
KPIs is simple, and the resulting
data delivers the maximum value.

OPEN TO THE UNKNOWN

With conventional vehicles there
have always been earlier technol-
ogies upon which to set the new
standards, both in terms of techno-
logical innovation and global legis-
lation. But with assistance and au-
tomated technologies the industry
is stepping into a new automotive
era, much of which is still unknown.
Development, therefore, must em-
brace a rigorous philosophy of
openness that can tackle the things
we know, the known unknowns,
and the unknown unknowns.
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The AVL DRIVINGCUBE™ combines
both simulation and ready-to-drive
vehicles on a chassis dynamometer
or powertrain testbed.

We do have, after all, a century of data about the behavior of con-
ventional vehicles on the road which we can draw upon. But we
are still gaining knowledge about the behavior of assisted and au-
tomated vehicles, and there are some scenarios that the automo-
tive industry has absolutely no knowledge about. So, we must
ensure that when those scenarios happen which, ultimately, they
will, we are well placed to be able to deal with them in the saf-
est way possible.

We also need to be open about what is realistically achievable
within the industry. With the development of any new technol-
ogy comes great complexity and cost. To ensure that this is man-
ageable for both our customers and the end users, it is vital that a
dialogue consisting of open standards and agreed methodologies
is adopted right across the industry. Following this open ideol-
ogy, our scenario-based testing solutions are integrable with our
customer’s existing toolchain and methodology.

COMBINING THE REAL AND THE VIRTUAL

To boost credibility and safety, SCENIUS not only supports in
generating scenarios virtually, it also draws on a variety of data
sources and databases, including the testbed, the proving ground,
the public road test and the in-use phase. Working closely with
our partner network and other organizations across the industry,
we ensure that our methods are reliable, our processes can with-
stand the toughest scrutiny, and our products comprehensively
solve the problem they were designed to solve.

Because every use case is different, we combine multiple approach-
es, such as ontology-based methods, game-based testing to chal-
lenge the system under test (SUT) to failure, route optimization for
real-world testing and the comparison of raw data against ground
truth-captured data to validate system perception. When integrat-
ed into your existing testing and validation toolchain, this collec-
tion of tools and methodologies provides a seamless, robust and
reliable scenario-based approach to the testing of ADAS systems
and AD functions that can help you move forward confidently in
an evolving automotive landscape.

INTERVIEW

Sebastian Siegl
Product Owner of the Verifi-

cation and Validation Team in
the Development of Automated
Driving Functions at Cariad

The testing effort on the road is im-
mense and time-consuming. Hence
we are striving for new technologies
as well as methods to reduce those
real-road maneuver testing efforts
drastically.

Based on the Vehicle-in-the-Loop
solution, AVL DRIVINGCUBE™,
we have identified the clear poten-
tial to not only reduce real maneu-
ver testing but also to bridge the
virtual and real worlds in the most
effective and efficient way. By scru-
tinizing corner cases, critical traffic
as well as environmental conditions
in a risk-free Vehicle-in-the-Loop
environment we constantly im-
prove our ADAS and HAD devel-
opment and test strategy.

INTERVIEW

Roland Lang
Program Manager Business
Development ADAS/AD at AVL

focus: What is the biggest added
value of AVL SCENIUS™ for
OEMs?

Lang: OEMs are shifting testing to
virtual environments to reduce ef-
fortand time-to-market. SCENTUS
enables them to organize vast num-
bers of scenarios, even across mul-
tiple vehicle projects. It helps to
define and optimize test granular-
ity for each phase of development,
while adapting for new optimiza-
tion methods or legislation.

focus: How do you plan to colla-
borate with scenario initiatives in
countries around the world?

Lang: Those initiatives bring in the
local aspects of testing an automated
vehicle for a specific market. How-
ever, it poses the risk of having too
many individual tools and redun-
dant content that OEMs have dif-
ficulties dealing with. With SCENI-
US we strive to develop a widely
accepted solution, for example, by
using open ASAM standards for
exchange formats, or by contribu-
ting in global exchange as fostered

by IAMTS.
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Delivering
Real-World
Efficiency

When the time comes to move ADAS development
into vehicle testing on the road, AVL aims to make it
as efficient as possible.

— The proving ground plays a vital role in vehicle development,

in tasks such as the verification of functional targets, active safe-
ty, and legislative compliance. The simulation complements the
road tests in terms of higher test coverage and verification of so-
called corner cases. With the widespread adoption of ADAS func-
tions up to level 3, and advances in AD systems, the number of
test cases that must be conducted both on the proving ground




and on the road is growing expo-
nentially. At the same time, budgets
and time-to-market constraints are
getting tighter. This means that ef-
fective and efficient methods and
tools must be put into practice, to
ensure that proving ground verifi-
cation, and the public road testing
that complements it, have the high-
est coverage and diversity.

FEWER MILES, GREATER VALUE

We have created a range of solutions
and methodologies that ensure that
every driven mile delivers the maxi-
mum contribution to the testing tar-
gets of our customers. From test
planning through to the installation
of equipment on the vehicle, noth-
ing is left to chance. Our portfolio
even supports execution with either

INTERVIEW

Natalie Roberts
Managing Director
at ABMARC

focus: How did you learn about
AVL:s solution offering with re-
gards to ADAS/AD?

Roberts: We were looking at procur-
ing ADAS test equipment with an
integrated data analysis/validation
solution. One vendor fulfilled this
request with some software called
the AVL Smart ADAS Analyzer™.
Using AVLs PEMS system we knew
AVD’s approach to manage and val-
idate data. This gave us confidence
in the purchase.

focus: How does our solution sup-
port you in your daily activities?

Roberts: While on the test track, the

analyzer provides us with an instant
pass/fail test result in accordance
with the ANCAP/Euro NCAP
protocols. This allows us to confirm
the test validity and move quickly
on to the next one. With failed tests,
the tool identifies the issue and ac-
celerates resolution finding.

focus: Whatis your vision of our col-
laboration for the upcoming year?

Roberts: We see ABMARC working
closely with AVL to assess newly
released protocols and increase the
functionality of its data analysis tool
to provide even more benefit to us
and our clients.

arobot or human driver depending
on accuracy requirements and test
case need, and then the collection,
management and analysis of the data.

Automated maneuver detection,
driver guidance and performance
KPI evaluation tools monitor test
activities, and if they don’t meet re-
quirements prompts are delivered
to repeat the scenario until it is com-
plete. This improves accuracy, re-
duces the need for test reschedul-
ing, and accelerates the fulfilment
of test targets. For customer accep-
tance evaluation, we employ auto-
mated scenario detection technolo-
gy and measure objective evaluation
of perceived safety and comfort. As
well as significant effort reduction
for test engineers, our approach
supports OEMs to deliver the best
quality products to market.

To further aid road testing efforts, our 265-hectare AVL ZalaZONE proving
ground has been built specifically for the development and testing of AD,
ADAS and V2X systems. Featuring the largest smart city of any proving
ground in Europe, the site includes 5G testing capabilities, an ADAS plat-
form for NCAP and GSR compliance, and also highway, urban and rural
road environments. Roundabouts, crossings, special low speed areas, and
nearby engineering resources provide a comprehensive array of opportu-
nities for test activities.

THE INDUSTRY’S PARTNER FOR EXCELLENCE

We fully understand testing demands and the effort involved with verifica-
tion and validation both in the real world and other applied environments.
That’s why we’ve set up a variety of tools that optimize efficiency, with-
out compromising testing targets. This portfolio of cutting-edge solutions
complements our know-how and execution expertise, and are all brought
together with the single aim of being a reliable industry partner in every
aspect of automotive development.
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For a greener, safer, better world of mobility.

We are driven by a passion to examine the science, mechanics and philosophy of movement.
By using all our imagination, creativity and pioneering spirit, we create a world that is carbon
neutral and one that makes safe, comfortable, green mobility a reality for everyone.

As a technology partner, we provide concepts, solutions and methodologies to shape future
mobility trends. From vehicle development and integration to e-mobility, autonomous driving and
software-defined vehicles, we support customers with our engineering, testing and simulation
know-how.

www.avl.com





