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Traffic volume increases constantly. By
2015 the passenger traffic volume will
approximately increase by one fifth
compared to 1997, the freight trans-
port volume will even grow by 64 per-
cent. If we don’t find counteractive
measurements, we will get caught up
in permanent traffic jams.

The German Aerospace Center (DLR) 
tries to achieve safer ways of traveling by
means of research programs which focus
on transport and mobility. When methods
for traffic control and traffic management
are developed, the experience gained by
aeronautical research is essential. Especially
transport programs such as the develop-
ment of navigation systems depend on
aeronautical research results due to the
fact that they are based on signals emitted
by satellites. In order to reduce traffic vol-
ume and pollutants, the work of the DLR
additionally concentrates on developing
vehicles with economical, quiet engines
and a low-emission rate. To enhance driv-
ing safety the DLR designs driver assistant
systems and technical improvements for
vehicles. 

Mobile, ecologically
harmless and safe
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With regard to the mentioned research
programs, transport is regarded as a com-
plex system and is evaluated holistically
and interdisciplinary. Although transport is
the newest research program of the DLR,
21 institutes out of 31 are already in-
volved. Due to its great know-how within
engineering science, manufacturers of rail
vehicles, automobiles and aircraft as well
as transport facilities, public authorities
and companies which deal with transport
choose to cooperate with the DLR.
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Taxis collecting traffic data

Taxis functioning as floating cars send time
and position data (fcd) twice a minute to
the disposition centre. Based on the data 
a DLR software calculates the velocity of
the vehicles. Thus information on travel
time is generated and afterwards distrib-
uted in real-time via the internet. The City-
router software using the FCD have been
established at the internet for the German
cities of Berlin, Hamburg, Munich, Nurem-
berg, Stuttgart, the Austrian capital Wien
and Ningbo in China.

With help of the cityrouter software drivers
can calculate travel times and routes be-
fore they start their trips or use the tool for
on-trip route information. The routing sys-
tem is also available for mobile navigation
via cell phone or PDA. Travel time data from
FCD are also very useful for fleet optimisa-
tion and control in order to optimise client
orders of transportation companies. 

www.cityrouter.com

Institute of Transport Research

Ralf-Peter Schäfer

Telephone: +49 (0)30 67055-216

Cityrouting with 

floating car data
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Traffic Tower

At its site in Berlin-Adlershof the German
Aerospace Centre is currently developing 
a virtual traffic management centre called
Traffic Tower. In analogy to simulators used
in aviation, the system involves the creation
of a so-called “Human Integrated Simula-
tion” facility in order to generate and test
traffic scenarios and simulate emergency
conditions. The equipment of the Traffic
Tower is based on that of real traffic cen-
tres.

Fields of Application are research, test and
training. Research activities address a num-
ber of current issues in transportation
management, such as the integration of
new traffic data from airborne and space-
borne data acquisition devices, floating car
data (FCD) and the development of new
control and management strategies. Traffic
Tower provides also a testing ground for
hardware and software in transport tech-
nology. At the Traffic Tower training center
operators from traffic management centers
and decision-makers in traffic management
will be trained. 

Institute of Transport Research

Michael Bonert

Telephone: +49 (0)30 67055-292

The Traffic Tower 
in the DLR 
Berlin-Adlershof
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Air borne and 
space borne data

For a clearly improved data collection,
modern transport research focuses on the
wide aerial collection of transport data.
Besides data collection approaches in 
transport engineering, for example regar-
ding mobile measurement units (so called
Vehicle Probes), most notably the remote
sensing measurement methods possess
considerable possibilities in wide aerial 
traffic data collection. The theoretical feasi-
bility of the satellite supported recording of
traffic flow data has already been shown.
Within the scope of the various works of
this master project air borne and space
borne traffic flow measurement adequate
air- and space supported systems have been
developed (in form of demonstrators) and
respectively applied (in various experiments).
Beyond, the development of new systems
and services in connection with the Euro-
pean infrastructure project Galileo are object
of research within this master project.
Thereby, beneath the scientific knowledge
benefit, the technological development
and the adaptability in operational trans-
port management systems are very rele-
vant. 

Institute of Transport Research

Martin Ruhé

Telephone: +49 (0)30 67055-207

On board: a high-

resolution infrared

camera for collection

of transport data
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The ViewCar – 
to understand the driver

The ViewCar is a research vehicle dedicat-
ed to the analysis of the drivers’ behaviour
and their cognitive processes in road traf-
fic. It is equipped with a variety of sensors
to measure and record the surrounding
traffic scenario, the gaze direction of the
driver, his actions, his workload and the
resulting behaviour of the vehicle. This
equipment enables researchers to model
drivers’ behaviour and to study safety and
acceptance of assistance systems. 

The ViewCar is equipped for synchronised
measurement and recording of

- drivers’ gaze direction,

- surrounding scenario using up to five
arbitrarily positioned cameras as well 
as a moving camera tracking the 
drivers’ field of view,

- other objects using a laser scanner 
in front,

- vehicle data (controls and vehicle 
dynamics),

- position of the vehicle (high precision
position finding plus lane detection) and

- physiological data (pulse, galvanic skin
response).

Institute of Transportation Systems

E-mail: ifs@dlr.de

Telephone: +49 (0)531 295-3401

The research 

vehicle ViewCar
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Experimental Simulator

In order to avoid accidents, we require the
introduction of active safety systems which
can quickly detect critical situations and
initiate appropriate avoidance measures
such as warnings or interventions. For 
the integration of diverse functions, the
Institute of Transportation Systems has
developed a concept for system architec-
ture which is based on a service-oriented
approach instead of the formerly used
device-oriented approach. 

To evaluate such concepts, the institute has
built up an interactive experimental simula-
tor which includes standard as well as inno-
vative control elements. In a continuous
upgrading process future-oriented assist-
ance and operation functions are evaluated
and integrated into this architecture. The
capability to emulate current system archi-
tectures with virtual and real components
allows integrating novel concepts as proto-
types at the same time as developing and
evaluating required concepts of migration.

Institute of Transportation Systems

E-mail: ifs@dlr.de

Telephone: +49 (0)531 295-3401

Safety by active
driver assistance
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Intelligent antennas 

Satellite communications and navigations
systems open new fields of applications for
mobile users such as connectivity to high-
speed data networks and provision of loca-
tion-based and context-aware information
services. Main users will be commercial
users onboard aircrafts, ship and cars.
Within the frame of the SANTANA project
DLR and partners develop active terminal
antennas for use in Ka-band, where the
concept can as well be adapted for use in
navigation applications too. Both, accom-
plishment of high data rates and suppres-
sion of multi-path disturbances require 
terminal antennas with high directivity.
Moreover a fast pointing and tracking of
the antenna pattern is required, sometimes
even the capability to connect to several
satellites at the same time. These require-
ments can be fulfilled by active antennas
with digital beam-forming. 

Institute of Communication and Navigation

Dr.-Ing. Michael Thiel

Telephone: +49 (0)8153 28-3071

On the way to intelli-
gent antennas
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Channel Measurements 
for Galileo

Signal reflections close to the receiver
generate significant errors in the position-
ing information obtained from navigation
satellite systems such as Galileo. DLR did
carry out preparatory measurements on 
the transmission channel which allow for
modelling the signal propagation in various
scenarios and hence open the possibility to
develop efficient methods and algorithms
to mitigate multi-path disturbances. Based
on these measurements, navigation satel-
lite systems can be enhanced in a way that
their application to precise navigating in air
and shipping traffic becomes feasible and a
new spectrum of applications can be tack-
led. 

Institute of Communication and Navigation

Dr. Alexander Steingass

Telephone: +49 (0)8153 28-2864

For the channel meas-
urements the Galileo
Satellites have been
simulated using a
zeppelin.
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Measuring vehicles 
for traffic data collection

The measuring vehicles and their team of
specialists collect traffic data at central
points. They act independent of third par-
ties, for instance data providers. They col-
lect traffic data automatically, are apt for
stationary and mobile use and can act as
platform for prototype sensors in traffic
and vehicle technology.

In mobile operation vehicle velocities, dis-
tances to other cars, GPS-positions, vehicle
accelerations and delays in two dimensions
and CAN-Bus data are collected. Stationary
operation is needed for the measurement
of noise, weather conditions and the col-
lection of data with sensors and cameras
fixed at the measuring vehicle’s telescopic
pylon. 

The DLR Measuring vehicle is part of 
the exhibition on the ADAC Test Track
Hannover Messe.

Institute of Transport Research

Carsten Dalaff

Telephone: +49 (0)30 67055-205

The Measuring
Vehicles collect 
traffic data



DLR at a glance

DLR is the research center for aeronautics
and space flight of Germany. Its extensive
research and development work is inte-
grated into national and international
cooperative ventures. As Germany’s space
agency, DLR has been given responsibility
for the country’s space flight activities by
the German federal government. 

Approximately 5,100 people are employed
in DLR’s 31 institutes and the space agency
at eight locations in Germany: Cologne-
Porz, Berlin-Adlershof, Bonn, Braun-
schweig, Göttingen, Lampoldshausen,
Oberpfaffenhofen, and Stuttgart. 

DLR operates field offices in Brussels,
Paris, and Washington.
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