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German industry proposes new development
standard for safe automated driving
Joint project on verification and validation methods

» Focus on safety: approval of automated systems and vehicles for road traffic
requires a technically verified safety standard.

» The joint Verification and Validation Methods (VVM) project provides the first
model for this necessary proof of safety for automated driving systems in
urban environments.

» Automated driving of the future: project results provide guidance for the
entire industry and strengthen competitiveness.

Stuttgart, Germany — Four years ago, the German automotive industry joined
forces with 21 partners in a project to develop the world’s first structures for the
verification of safety standards for automated vehicles in an urban environment.
The results of the joint Verification and Validation Methods (VVM) project are
now available. The findings of the pre-competitive research project, funded by
the German Federal Ministry for Economic Affairs and Climate Action and
initiated by the VDA flagship initiative autonomous and connected driving, will be
discussed in detail at the final presentation at the Carl Benz Arena in Stuttgart
today.

The higher the level of automated driving and the more complex a system’s area
of application, the more factors need to be taken into account during
development. The first SAE Level 3 systems for freeway driving and an

SAE Level 4 system for driverless parking have already been approved.
Expanding the use of these systems to other applications — such as urban traffic
— means that the vehicle and system become much more complex and subject
to far stricter requirements. This explains the need for suitable verification and
validation methods, which was the focus of the VVM project’s efforts.
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The challenge of urban traffic

“Pedestrians, cyclists, motorized two-wheelers, intersections with limited
visibility: one of the biggest challenges for automated driving systems is coping
with traffic in an urban environment, which is characterized by a huge volume of
road users, traffic light systems, traffic signs, and vehicles,” says Roland Galbas
from Bosch, the coordinator of the VVM consortium project. “For future vehicles
to be able to handle even extremely rare scenarios, they will need
comprehensible structures and processes that not only enable the safe operation
of a system in exceptional situations, but can also verify that maneuvering is
done safely.”

“The essence of the VVM research project is to verify that automated driving
functions react safely and reliably, and that they also benefit customers in terms
of precision and quality,” says Dr. Mark Schiementz from BMW, the co-
coordinator of the project. “In addition to compliance with regulations, the guiding
principle behind the German automotive industry’s work is not only to get
technological progress onto the roads as quickly as possible, but also to provide
safe vehicles and systems that can be relied on at all times. And this reliability
starts right from the development of these systems.”

Approval for road use requires verifiable safety

Right from the very beginning of the design and development of automated
driving functions, safety is the overriding consideration. And safety functions
must be verified before a vehicle can be approved and certified for use in road
traffic. To be able to provide this verification, the 21 project partners have jointly
developed a model comprising a suite of procedures, methods, and tools. This
allows a “security argumentation” to be employed to verify that the system is safe
to use.

To develop the methodology for this model, the partners worked together in
several subprojects. If it were applied industry-wide, the defined model would
provide the basis for verifying the safety of automated vehicles. “The models
developed here make it possible for the first time to provide all automakers with
the same structures for the verification and validation of automated driving
systems in urban areas. This may then also lead to industry-wide standards that
could make road traffic even safer for all road users,” explains Dr. Helmut
Schittenhelm, project coordinator at Mercedes-Benz.

Technology pioneer from Germany

The VVM project’s methodological approach is the world’s first standard to also
take industrial processes into account, once again underscoring the German
automotive industry’s pioneering role in automated driving. The world’s first
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regulation for fully automated driving (SAE Level 4) came into force in 2021,
when Germany enacted a law to that effect. In 2022, a corresponding regulation
outlining the technical details was passed to allow such vehicles to be registered
and operated on German roads. These latest developments are yet another
example of how the German automotive industry is tackling the complexity of
automated driving and making it more manageable.

At the end of its project term, and building on the results of its Pegasus and
Setlevel predecessor projects, VVM now delivers the world’s first consistent
methodical approach to safety for automated driving in an urban environment,
enabling industry-wide collaboration and value creation. The scenario-based
safety verification approach pursued in the project could help to set global
standards once it has been approved by the authorities. VVM has created a
reference system for the industry that is relevant for the future, closes a
methodological gap for practical validation, and secures the pioneering role of
German industry in international competition on automated driving.
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Mobility is the largest Bosch Group business sector. In 2022, its sales came to 52.6 billion
euros, or just under 60 percent of total group sales. This makes the Bosch Group one of the
leading automotive suppliers. The Mobility business sector pursues a vision of mobility that is
safe, sustainable, and exciting. For its customers, the outcome is integrated mobility solutions.
The business sector’s main areas of activity are injection technology and powertrain
peripherals for internal-combustion engines,
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automated functions, technology for user-friendly infotainment as well as vehicle-to-vehicle
and vehicle-to-infrastructure communication, repair-shop concepts, and technology and
services

for the automotive aftermarket. Bosch is synonymous with important automotive innovations,
such as electronic engine management, the ESP anti-skid system, and common-rail diesel
technology.

The Bosch Group is a leading global supplier of technology and services. It employs roughly
421,000 associates worldwide (as of December 31, 2022). The company generated sales of
88.2 billion euros in 2022. Its operations are divided into four business sectors: Mobility,
Industrial Technology, Consumer Goods, and Energy and Building Technology. As a leading
loT provider, Bosch offers innovative solutions for smart homes, Industry 4.0, and connected
mobility. Bosch is pursuing a vision of mobility that is sustainable, safe, and exciting. It uses its
expertise in sensor technology, software, and services, as well as its own loT cloud, to offer its
customers connected, cross-domain solutions from a single source. The Bosch Group’s
strategic objective is to facilitate connected living with products and solutions that either
contain artificial intelligence (Al) or have been developed or manufactured with its help. Bosch
improves quality of life worldwide with products and services that are innovative and spark
enthusiasm. In short, Bosch creates technology that is “Invented for life.” The Bosch Group
comprises Robert Bosch GmbH and its roughly 470 subsidiary and regional companies in over
60 countries. Including sales and service partners, Bosch’s global manufacturing, engineering,
and sales network covers nearly every country in the world. The basis for the company’s
future growth is its innovative strength. At 136 locations across the globe, Bosch employs
some 85,500 associates in research and development, of which nearly 44,000 are software
engineers.

Ad(ditional information is available online at www.bosch.com, www.iot.bosch.com, www.bosch-
press.com, www.twitter.com/BoschPress

The BMW Group

With its four brands BMW, MINI, Rolls-Royce and BMW Motorrad, the BMW Group is the world’s leading
premium manufacturer of automobiles and motorcycles and also provides premium financial and
mobility services. The BMW Group production network comprises over 30 production sites worldwide;
the company has a global sales network in more than 140 countries.

In 2022, the BMW Group sold nearly 2.4 million passenger vehicles and more than 202,000 motorcycles
worldwide. The profit before tax in the financial year 2021 was € 16.1 billion on revenues amounting to
€ 111.2 billion. As of 31 December 2021, the BMW Group had a workforce of 118,909 employees.

The success of the BMW Group has always been based on long-term thinking and responsible action.
The company set the course for the future at an early stage and consistently makes sustainability and
efficient resource management central to its strategic direction, from the supply chain through
production to the end of the use phase of all products.

www.bmwgroup.com

Facebook: http://www.facebook.com/BMWGroup

Twitter: http://twitter.com/BMWGroup

YouTube: http://www.youtube.com/BMW Group View
Instagram: https://www.instagram.com/bmwgroup
LinkedIn: https://www.linkedin.com/company/bmw-group/

Mercedes-Benz AG at a glance

Mercedes-Benz AG is part of the Mercedes-Benz Group AG with a total of around 170,000
employees worldwide and is responsible for the global business of Mercedes-Benz Cars and
Mercedes-Benz Vans. Ola Kallenius is Chairman of the Board of Management of
Mercedes-Benz AG. The company focuses on the development, production and sales of
passenger cars, vans and vehicle-related services. Furthermore, the company aspires to be
the leader in the fields of electric mobility and vehicle software. The product portfolio
comprises the Mercedes-Benz brand with Mercedes-AMG, Mercedes-Maybach, and G-Class
with their all-electric models as well as products of the smart brand. The Mercedes me brand
offers access to the digital services from Mercedes-Benz. Mercedes-Benz AG is one of the
world's largest manufacturers of luxury passenger cars. In 2022 it sold around two million
passenger cars and 415,300 vans. In its two business segments, Mercedes-Benz AG is
continually expanding its worldwide production network with around 35 production sites on
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time, the company is constructing and extending its global battery production network on three
continents. As sustainability is the guiding principle of the Mercedes-Benz strategy and for the
company itself, this means creating lasting value for all stakeholders: for customers,
employees, investors, business partners and society as a whole. The basis for this is the
sustainable business strategy of the Mercedes-Benz Group. The company thus takes
responsibility for the economic, ecological and social effects of its business activities and looks
at the entire value chain.
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