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Abstract. Automotive UWB (Ultra-Wideband) short range
radar (SSR) is on the market as a key technology for novel
comfort and safety systems. SiGe based 79 GHz UWB SRR
will be a definite candidate for the long term substitution of
the 24 GHz UWB SRR. This paper will give an overview of
the finished BMBF joint project KOKON and the recently
started successing project RoCC, which concentrate on the
development of this technology and sensor demonstrators.
In both projects, the responsibilities of Daimler AG deal
with application based sensor specification, test and evaluation of realized sensor demonstrators. Recent UWB SRR
frequency regulation approaches and activitites will be introduced. Furthermore, some first results of Daimler activities
within RoCC will be presented, dealing with the packaging
and operation of these sensors within the complex car environment.

1

Introduction

Automotive radar facilitates various functions which increase
the drivers safety and convenience. Exact measurement of
distance and relative speed of objects in front, beside, or behind the car allows the realization of systems which improve
the drivers ability to perceive objects during bad optical visibility or objects hidden in the blind spot during parking or
changing lanes. Radar technology has proved its ability for
automotive applications for several years. When compared
to its optical counterpart video (with image processing) or
lidar, the advantages of radar are obvious:
– direct distance and speed measurement
– robust against weather influences and pollution
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– unaffected by light
– measurement of stationary and moving objects on and
in the vicinity of the road
– invisible integration behind electromagnetically transparent materials (e.g. bumpers).
Meanwhile, many car manufacturers use 77 GHz radar for
autonomous cruise control (ACC) or recently even for precrash or collision mitigation. It was first introduced to the
market in the Mercedes-Benz S-class under the name “Distronic”. In addition, UWB short range radar operating at
24 GHz has been developed and introduced (Mercedes-Benz
S-class, Distronic Plus, 2005) and is a key enabling technology for actual and novel driver assistance and safety systems.
Figure 1 gives an overview on possible (UWB) SRR based
vehicle applications.
The need for a UWB bandwith is given by the application. E.g. the prediction of a possible collision needs a reliable object tracking capability. Thus, SRR has to have sufficiently high range resolution in the centimeter range to detect
smaller objects and vulnerable road users such as motor cyclists and children.
2

UWB SRR frequency allocation in europe

In 2004 and 2005, the EC and the ECC (Electronic Communications Committee of the CEPT) adopted decisions that
regulate the temporary introduction of vehicular UWB SRR
using 24 GHz spectrum in Europe until 1 July 2013 and the
unlimited allocation at 79 GHz (see Fig. 2). This regulation
was the basis for the worldwide first market introduction of
UWB SRR in the Mercedes-Benz S-class in 2005.
The EC added a fundamental review of its regulation, to
be carried out by 31 December 2009, at the latest, to verify
the continuing relevance of the initial assumptions concerning the operation of vehicular SRR and development progress
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IV. KOKON SUCCESSING PROJECT ROCC
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V. CURRENT ACTIVITIES OF DAIMLER AG IN
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Fig. 8. Simulated transmission and reflection
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f = 79 GHz).
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consider angular and range cells, whereas in the Furthermore, frequency dependent parameters as
case of a monopulse system, only range cells can be angular and velocity resolution, are improved
assigned. The cell that has been assigned is the significantly. SiGe technology has been chosen to
input data of a tracker, a Kalman filter or extended realize low-cost sensors. Within the BMBF public
Kalman filter, respectively. Varying parameters funded joint project KOKON, the feasibility of
such as update rate, field of view, maximum range, SiGe based SRR/LRR has been shown
sensor resolution and accuracy allow to verify successfully. The successing project RoCC has
proposed sensor concepts and to create a been started recently to commercialize the
knowledge base for the RoCC work packages technology developed within KOKON and to
sensor specification and sensor evaluation. Further support the availability of cost efficient and reliable
work will be done by implementing typical multi- 79 GHz UWB SRR products after 2013.
target scenarios for both beamforming and
monopulse systems.
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VI. CONCLUSION
Conclusions

Automotive short range radar is an important
sensor technology for present and future
automotive active safety and comfort functions.
The UWB approach provides a real-time high range
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Automotive short range radar is an important sensor technology for present and future automotive active safety and comfort functions. The UWB approach provides a real-time high
range resolution, which is of particular importance for the
time critical safety functions, e.g. pre-crash. The European
frequency regulation for UWB automotive SRR requires the
shift from 24 GHz to the 79 GHz band in 2013. Beneath
this, offers the application of the same the 79 GHz frequency
range offers application of the same technology platform for
LRR and UWB SRR. Furthermore, frequency dependent parameters as angular and velocity resolution, are improved
significantly. SiGe technology has been chosen to realize
low-cost sensors. Within the BMBF public funded joint
project KOKON, the feasibility of SiGe based SRR/LRR has
been shown successfully. The successing project RoCC has
been started recently to commercialize the technology developed within KOKON and to support the availability of cost
efficient and reliable 79 GHz UWB SRR products after 2013.
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and estimated
with of
a Kalman
filter.
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target position is corrupted (white noise), assigned to an angular
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