








 Networking vehicles and infrastructure paves the
 way for the deployment of numerous applications that will
 generate valuable benefits for traffic and beyond. Some
 important applications that are already on the horizon …

 • Warnings alerting road users to current local
  danger spots …
... increase traffic safety, help reduce the number of
  accidents and injuries

 • Real-time traffic information …
... helps optimize traffic control and improve the efficiency
  of the transport system

 • Intelligent public transport prioritization …
... makes PT service more punctual and attractive,
  promoting the switch from private to public transport

 • System integration using City Cockpit …
... makes managing cities and conurbations easier, from
  transport and water and energy utilities to emergency
  management and sustainability goals

 • Accelerating the flow of traffic …
... helps minimize fuel consumption and emissions

 • Signal phase information made available in the car …
... speeds up lines of vehicles, increases vehicle throughput,
  cuts fuel consumption

 • Wrong-way driver warning …
... increases road safety

 • Internet made available in the car …
... brings a wide range of applications to vehicles (“car apps”)

  • Internet-based search for parking spaces, including
  payment facility …
... helps reduce parking-related traffic and optimize parking
  facility management

Numerous applications, abundant benefits

Precise and constantly updated information
on the latest traffic developments for mobile devices

Providing vehicles and drivers with signal phase infor-
mation improves the flow of traffic and helps save fuel

The principle: Real-time data exchange between all
systems, including the vehicles

Fritz Kasslatter,
Research Group industrial
networks Austria

“ The basic principle is    
 cooperation, i.e. the
 exchange of information
 between all road users,
 from road and rail vehicles  
 to cyclists and pedestrians,  
 and between road users  
 and infrastructure elements
 such as traffic lights and
 road signs. All that happens  
 in real time and at high  
 speeds.”
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Cities and operating companies in turn want to ensure
the smooth flow of traffic, improve road safety, keep
travel times short and emission levels low. For them, a key
benefit of cooperative systems is the availability of
real-time data from the vehicles that make the work
of the traffic control centers easier and more effective and
enable more precise traffic guidance tailored to the
prevailing situation. With its manifold functions, from
rescue vehicle and PT prioritization to local danger alerts 
and variable speed recommendations delivered right to the
vehicles, the Cooperative System landscape will make 
managing a city so much easier. And, as the “City Cockpit” 
section shows, the benefits go far beyond the field
of mobility.

Standardization committees like ISO and ETSI have
already paved the way for the use of specific frequencies
in traffic-related applications. Worldwide, the frequency 
range between 5.875 and 5.925 GHz has been
reserved exclusively for Cooperative Transport Systems.

Cooperation benefits everybody
The automotive industry is working all out on equipping 
the vehicles of the next generation with the required
technologies and interfaces. The “Marktbarometer 2012” 
survey conducted by the German motor magazine
“Auto-Bild” shows that the respondents are prepared to 
spend an average of €3,000 on a communication package 
for their new cars if they are informed in advance
about the applications “in the pipeline.” This sounds like a 
good incentive for the car manufacturers to try and
meet their customers’ wishes.

Cooperative technology packages will offer car users
a whole range of new options. The provision of dedicated 
“car apps” is just around the corner. For instance,
drivers will have the possibility to select and buy services 
that are based on local data and can provide them with
information on available parking spaces or access
rights to certain areas, with up-to-date roadworks alerts or 
recommendations for switching to other modes of
transport.

Two kinds of “senders”, three types of communication
The concept of Cooperativity involves two kinds
of “senders” – vehicles and infrastructure elements – and 
three different communication situations – communica-
tion between vehicles (Car-to-Car, C2C), between
vehicles and infrastructure elements (Car-to-Infrastructure, 
C2I) and between different infrastructure elements
(Infrastructure-to-Infrastructure, I2I). Consequently, the
establishment of this complex network requires all vehicles 
manufacturers, all infrastructure system providers
and all producers of mobile devices such as smartphones
and navigation systems to define and use common
communication standards. The good thing is …

All technologies needed are already available
and the corresponding communication frequencies 
have been reserved
All technical prerequisites for enabling communication
between the different players involved are already
available:

• Mobile radio standards such as GPRS, UMTS
• Transmission standard for DAB digital radio
• Technologies for WLAN-based short-range communica-
 tion for mobile devices (IEEE 802.11a, IEEE 802.11p)
• Satellite-based positioning technology (GPS)
• Wireless access to broad-band Internet, for instance
 using infrared or microwave technologies such as DSRC
 and WiMAX

Cooperation needs communication –
and powerful standards
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Cooperative transport solutions are well on their way from 
the development lab to the road network. Research into
the basics has been virtually completed, now all entities
involved are working on the development of practical prod-
ucts and solutions for C2C and C2I / I2C communication.

In some areas, Siemens is one step ahead. For instance,
our portfolio already includes cooperative components such 
as controllers and communication modules that comply 
with the new standards and are designed for interaction 
with the “new players” in the future. For Siemens, the
integration of roadside infrastructure with traffic control 
and management centers has long been a standard feature 
of their solutions. Because the so-called I2I communication 
is a regular part of daily business for the largest inter-
national provider of traffic engineering infrastructure. How 
else could we ensure the smooth functioning of those 
many hundreds of Siemens traffic control centers installed 
around the world?

But now communication in traffic engineering is being
taken to a new level: Cooperativity, the vision of the bene-
ficial networked cooperation between the hitherto
largely autonomous systems installed in vehicles, roadside 
infrastructure and traffic centers is now becoming
reality on Europe’s roads. And Siemens is certainly “Ready 
for Cooperativity.”

Ready for
Cooperativity
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Palm Desert, California:
Siemens and BMW demonstrate possible designs for 
safety solutions at intersections
In the US, too, Car-to-X communication is widely
discussed. And as leading provider of traffic management 
systems and traffic infrastructure, Siemens is playing
an important role in this development. Some years ago, 
Siemens joined forces with BMW and the California
Department of Transport to conduct a field test of a short-
range communication system. The system constantly
monitored the distance between a BMW7 and the nearest 
traffic light. Since the vehicle and the traffic light
controller were communicating in real time, the car “knew” 
when the light would turn to red and turned off its engine 
at the right moment to save fuel and feed the breaking
energy to the battery. This not only optimized traffic
flow and reliably prevented accidents due to cars jumping 
the red light, but also led to up to 15 percent fuel
savings for the test vehicle.

Brunswick: AIM – Application platform
for Intelligent Mobility
Brunswick has a large-scale research facility for intelligent 
mobility services. Here the researches develop applica-
tion-oriented systems and investigate options for regional 
and local traffic interventions. All that on Brunswick’s
general urban street network. Of special importance for us 
is a concept for public transport prioritization developed
in cooperation with the German Aerospace Center (DLR)
in the scope of AIM. The reason: The new cooperative
systems allow to expand the hitherto feasible and custom-
ary prioritization schemes and to be improved, for an even 
more effective acceleration of public transport. In Brunswick, 
AIM has been prepared for the future inclusion of the public 
transport system.

Vienna: 30 miles of cooperation
in private motorized travel
South of Austria’s capital, Siemens has implemented
the “Testfeld Telematik,” a testing field covering 30 miles of 
road including the A2/A23-A4 freeway intersection
as well as connection points to public transport (S-Bahn 1). 
In this area, around 150 sensors and over 150 cameras 
monitor the traffic situation, from current travel speed and 
traffic flow to possible obstacles and potentially disruptive 
weather conditions such as black ice, rain and fog.
A total of 25 vehicles equipped with Car-to-X technology 
travel along as part of normal traffic flow, providing
valuable real-time data to the traffic center and to
other vehicles. “Slow-moving traffic a quarter mile ahead”
or “Green wave if traveling at 35 mph” are two of
many messages that can be derived from the data and 
transmitted to the drivers. Soon the testing fleet is to be
extended to 100 vehicles. The prototype communication 
systems used for the test can later be integrated in
the existing freeway and street infrastructure in Vienna.

Testing field? Real life? The two spheres are merging into one
as Cooperativity is conquering the road
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Roland Wunder,
Project Manager Cooperative
Transport Systems, Siemens AG

“ Europe is setting new
 standards. The Nether-
 lands, Germany and
 Austria are currently
 implementing a Car-2-X
 corridor reaching from
 Rotterdam via Frankfurt
 to Vienna as a real-life
 application of Cooperative
 Technologies on Central-
 European roads. In
 the first stage, the system
 will provide roadworks
 alerts and use vehicle
 data to monitor the
 traffic situation. Things
 are moving forward!”

What the Siemens portfolio offers already today:

• Processing of Floating Car Data (FCD) in traffic
 light systems (data fusion, calculation of the current
 local traffic situation)

• Transmission of signaling and traffic data from the traffic
 light systems to individual vehicles (switching time
 count-down)

• Collection and processing of FCD at the traffic center
 made possible by the installation of a dedicated interface
 connecting the center to an FCD server, for instance

• Transmission of traffic center data to an information
 server for distribution to vehicles on the road

• Sitraffic C940ES controller with WLAN capability
 according to IEEE.802.11p

• Scalance communication module for the transmission
 of signal switching data and traffic information to
 individual vehicles

Siemens: Ready for Cooperativity!

The Scalance module from Siemens transmits data to 
vehicles – in the city and on the freeway

Safer, faster and less fuel-consuming urban travel

Real-time information turns the navigation device into 
a “mobility manager”
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The information in this document 
contains general descriptions
of the technical options available, 
which do not always have to be 
present in individual cases. The
required features should therefore 
be specified in each individual case 
at the time of closing the contract.
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