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CeBIT 2017: Automated driving
Safe navigation on construction sites

Automated vehicles have to be able to reliably detect traffic signs. Previous
systems, however, have had problems in understanding complex traffic man-
agement with different information about speed or the course of the lanes, as
mainly occurs on construction sites. Fraunhofer researchers are developing
technologies for the real-time interpretation of such signs, which they will
present at the CeBIT in Hanover from March 20 to 24, 2017 (Hall 6, Booth B36).

Construction sites are a challenge for automated vehicles: Since driving lanes generally
narrow, traffic jams develop and drivers often react insecurely or under stress, accidents
occur more frequently. The systems of the automated vehicles are also unable to cope
with the complex situation: Old and new road markings overlap, and limiting beacons
and traffic cones are difficult to detect by the sensors. The signs contain different
information about the permitted speed or the course of the lanes.

Recognizing patterns more quickly and efficiently using Deep Learning

"Our technology enables a system to read signs of this kind with a high degree of
accuracy," says Stefan Eickeler, who is responsible for the subject of object recognition
at the Fraunhofer Institute for Intelligent Analysis and Information Systems IAIS in Sankt
Augustin, Germany. The information is processed semantically, understood in terms of
content and made available for further processing. "With Deep Learning — a key
technology for the future of the automotive industry — we teach the software to
recognize the classic patterns more quickly and efficiently."

Via the interplay between navigation equipment and on-board computers, it will be
possible in the future for differently designated highway exits on construction sites to
be correctly identified, for the distances to other vehicles to be kept optimally, and for
the speed to be adjusted in a timely manner. "What in the short term could be able to
promote relaxation and increased safety when driving by means of assisted driving is
intended to work all by itself in the long term: Automated vehicles will then react
independently," Eickeler explains.

The future vision: Camera replaces numerous sensors

An automotive camera is used which currently delivers 20 to 25 frames per second.
Directly during the trip, these pictures are analyzed and information about signs, lane
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information or LED traffic signs are identified and processed. A future vision is that this
camera will be able to function as a primary interface, making a large number of
sensors redundant.

At the CeBIT, the Fraunhofer IAIS will use a virtual tour to present several projects in the
area of big data and machine learning, including the topics " Automated driving on
construction sites", "Digital assistants and real-time recommendation systems" or
"Knowledge graphs for data-driven business models".

/AutoConstruct subsidized project

The beginning of December 2016 marked the launch of the AutoConstruct project,
which was funded by the German Federal Ministry of Economics and Energy (BMWi)
with just under two million euros, in which real-time environment recognition of
construction sites via cost-optimized camera-based sensors suitable for series produc-
tion is to be developed for automated driving. With the task of image recognition and
image processing, the Fraunhofer IAIS is taking on one of the largest work packages.
The project will continue for three years. Other project partners include b-plus GmbH,
CMORE Automotive GmbH, TUV NORD Mobilitst GmbH & Co.KG - IFM — Institute for
\Vehicle Technology and Mobility and BU Advanced Driver Assistance Systems by
Continental.

RESEARCH NEWS
March 2017 || Page 2 | 3




RESEARCH NEWS
Speedlimit 01  Direction 01 Direction 02 Direction 03 March 2017 || Page 3| 3

B! ) )

On the way to automated driving: During the trip an automotive camera identifies pictures and

information about signs, lane information or LED traffic signs. © Fraunhofer IAIS | Picture in color
and printing quality: www.fraunhofer.de/en/press

The Fraunhofer-Gesellschaft is the leading organization for applied research in Europe. Its research activities are conducted by 69 institutes

and research units at locations throughout Germany. The Fraunhofer-Gesellschaft employs a staff of 24,500, who work with an annual research
budget totaling 2.1 billion euros. Of this sum, 1.9 billion euros is generated through contract research. More than 70 percent of the Fraunhofer-
Gesellschaft's contract research revenue is derived from contracts with industry and from publicly financed research projects. International collabo-
rations with excellent research partners and innovative companies around the world ensure direct access to regions of the greatest importance to
present and future scientific progress and economic development.



