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Autonomous and safe: Automated driving in urban traffic

« @CITY initiative researches and tests automated driving functions
for urban traffic

+ Development of intelligent technologies for greater safety,
convenience and more efficient use of existing transport
infrastructure

+ Leading German companies, research organisations and the German
government are investing around 45 million euros in the urban
mobility of the future

Stuttgart. Automated vehicles will become part of everyday life in the near future - not only
on clearly structured motorways and expressways, but also in urban areas. Yet urban traffic
in particular poses huge challenges for the researchers and developers of the necessary
technologies. The task is to master considerably more complex road layouts, processes and
possible scenarios. In addition, towns and cities are places where many different road users
interact in a relatively confined space.

To make automated urban driving convenient, safe and efficient, it is therefore necessary to
optimally combine many different components - from highly precise map systems and
sophisticated sensor technologies to the algorithm-based detection and interpretation of
situations. That is the objective of the @CITY collaborative project, which was initiated at the
end of 2017, and the @CITY-AF partner project, which launched on 1 July of this year and
which is designed to convert the findings from @CITY into concrete automated driving
functions. A total of 15 partners from the automotive industry, component supply industry,
software development and science have joined forces in both initiatives. They receive funding
of around 20 million euros from the Federal Ministry of Economics and Energy (BMWi).

Recognise well, understand better, act optimally

The development of automated driving in urban areas is anything but an end in itself: "We see
the potential to further reduce the number of accidents in towns and cities while at the same
time making considerably more efficient use of the existing transport infrastructure," explains
Dr. Ulrich Kressel, project coordinator of @CITY and responsible for pattern recognition at
Daimler AG. "In addition, we are laying the foundations to enable all road users to enjoy a
high degree of individual mobility in an age of demographic change and increasing
urbanisation."
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As @CITY is concerned with a wide rage of different areas, the research initiative is divided
into seven subprojects.

Detecting environments and understanding situations

What is the road layout? What road users do | have around me? What might be their
intentions - and what conclusions can | draw from them? The aim of this subproject is to
"teach" automated vehicles such thought processes, which are a matter of course for the
human brain. To do this, the developers combine state-of-the-art sensor technologies,
empirical knowledge and information from digital maps.

Digital maps and locations

Maps: They play a key role in automated urban driving. When intelligently linked with on-
board sensors, they not only provide an up-to-date, constantly dependable environment
model; thanks to accurately surveyed landmarks, future HD maps will also enable the vehicle
to be precisely localised within an urban area. Such map systems will even be capable of
pinpointing the position of a kerbstone down to an accuracy of just a few centimetres.

Concepts and pilot applications

To allow an automated vehicle to make its way safely from A to B while obeying the rules of
the road, it needs to produce the right reaction at the right time. This requires virtually every
conceivable scenario to be considered - especially at neuralgic points, such as junctions,
roundabouts or when interacting with more vulnerable road users. Building on this, the
researchers develop pilot applications with appropriate driving strategies.

Human-vehicle interaction

This subproject is concerned with the interaction between the three protagonists: vehicle
user, automated vehicle and other road users. In other words, each must be able to
understand what the other is doing or plans to do. For example, the researchers examine
how everyday forms of human communication in road traffic (eye contact, gestures, etc.) can
be carried over to automated systems without this resulting in misunderstandings. At the
same time, the aim is to allow passengers to take part in as wide a range of driving-unrelated
activities as possible.

Automated driving across urban hubs

High traffic density, dynamic environment and high distraction potential: junctions and
roundabouts are among the accident blackspots in towns and cities. Automated driving
functions can make for significantly better safety at such locations. A redundant sensor
system, for example, does not suffer from fatigue and can detect a much wider environment
than a human. This also poses the greatest challenge, especially as urban hubs are not
uniform and come with complex road layouts.
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Automated driving on urban roads

Compared with trunk roads, urban roads present a host of scenarios with which automated
driving functions must cope. Static and dynamic bottlenecks in particular - such as building
sites or parked delivery vehicles - play a major role in the development of appropriate driving
strategies, as does the interaction between cars and public transport, for example at bus
stops.

Interaction with more vulnerable road users

Whether consciously or unconsciously: In urban areas, cyclists, pedestrians, construction
workers and the like are in constant communication with car traffic. This subproject,
therefore, is concerned with how to enable an automated vehicle to identify the intention of a
pedestrian who uses only the direction of their head and position of their feet to indicate
whether they intend to walk across a pedestrian crossing.

@CITY Automated Cars and Intelligent Traffic in the City

The @CITY research initiative brings together 15 partners from the automotive industry,
component supply industry, software development and universities. The two partner projects
@CITY and @CITY-AF aim to develop concepts, technologies and prototype applications to
enable automated driving in complex urban areas. The goal is to make urban traffic of the
future as safe, convenient and efficient as possible for all road users. While the focus of
@CITY (01.09.2017 - 31.08.2021) is on detecting environments and understanding
situations, along with digital maps and localisation, the purpose of @CITY-AF (01.07.2018 -
30.06.2022) is to convert the findings from @CITY into concrete automated driving functions.
The total budget of the initiative is around 45 million euros - some 20 million euros of which
is from the Federal Ministry of Economics and Energy (BMWi).

The project participants are automotive manufacturers AUDI AG, Daimler AG, MAN Truck &
Bus AG, component suppliers Aptiv Services Deutschland GmbH, Continental Automotive
GmbH, Continental Safety Engineering International GmbH, Continental Teves AG & Co. oHG,
Robert Bosch GmbH, Valeo Schalter und Sensoren GmbH, ZF Friedrichshafen AG, 3D
Mapping Solutions GmbH and research organisations German Aerospace Centre, Technical
University of Chemnitz, Technical University of Darmstadt and Technical University of
Munich. Other university and research institutes as well as small and medium-sized
enterprises are also involved in the initiative as subcontractors.

Further information is available at www.atcity-online.de

Contact:
Sarah Widmann, +49 711 17-97729, sarah.widmann@daimler.com

Further information from Daimler is available at:
www.media.daimler.com and www.daimler.com
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Daimler at a Glance

Daimler AG is one of the world’s most successful automotive companies. With its divisions Mercedes-Benz Cars, Daimler Trucks,
Mercedes-Benz Vans, Daimler Buses and Daimler Financial Services, the Daimler Group is one of the biggest producers of premium
cars and the world’s biggest manufacturer of commercial vehicles with a global reach. Daimler Financial Services provides financing,
leasing, fleet management, insurance, financial investments, credit cards, and innovative mobility services. The company’s founders,
Gottlieb Daimler and Carl Benz, made history with the invention of the automobile in the year 1886. As a pioneer of automotive
engineering, it is a motivation and commitment of Daimler to shape safely and sustainably the future of mobility: The Group’s focus is
on innovative and green technologies as well as on safe and superior automobiles that appeal and fascinate. Daimler consequently
invests in the development of efficient drive trains with the long-term goal of locally emission-free driving: from hightech combustion
engines about hybrid vehicles to electric drive trains powered by battery or fuel cell. Furthermore, the company follows a consistent
path towards intelligent connectivity of its vehicles, autonomous driving and new mobility concepts. This is just one example of how
Daimler willingly accepts the challenge of meeting its responsibility towards society and the environment. Daimler sells its vehicles
and services in nearly all the countries of the world and has production facilities in Europe, North and South America, Asia, and Africa.
Its current brand portfolio includes, in addition to the world’s most valuable premium automotive brand, Mercedes-Benz (Source:
Interbrand-Study ,,The Anatomy of Growth“, 10/5/2016), as well as Mercedes-AMG, Mercedes-Maybach and Mercedes me, the
brands smart, EQ, Freightliner, Western Star, BharatBenz, FUSO, Setra and Thomas Built Buses, and Daimler Financial Services’
brands: Mercedes-Benz Bank, Mercedes-Benz Financial Services, Daimler Truck Financial, moovel, car2go and mytaxi. The company is
listed on the stock exchanges of Frankfurt and Stuttgart (stock exchange symbol DAI). In 2017, the Group sold around 3.3 million
vehicles and employed a workforce of more than 289,300 people; revenue totalled €164.3 billion and EBIT amounted to €14.7 billion.
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