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ITS World Congress: Smart Intersection communicates
with partially automated vehicles in a trustworthy
manner

Together with industry partners, the Fraunhofer Cluster of Excellence
Cognitive Internet Technologies CCIT is advancing automated driving in
cities: An Smart Intersection in Hamburg's city center records the move-
ments of road users and processes the information in a trustworthy
manner that partially automated vehicles can navigate safely through
the intersection. Visitors to the ITS World Congress can get an idea of
how the cognitive Internet technologies used work via direct connec-
tion at booth B7330 (Hall B7).

Garching near Munich/Hamburg, October 11th, 2021 - The vehicle has au-
tomatically set the turn signal. The traffic light turns green. The car starts mov-
ing independently. The steering wheel steers to the right. Then the vehicle
stops gently. Pedestrians and cyclists cross the street. Only when the road is
clear does the car start moving and the driver receives the message: The route
is being continued automatically.

In order to get a step closer to the vision of an automated mobility, Fraunhofer
CCIT is bringing an Smart Intersection onto the road together with industry
partners on the occasion of the ITS World Congress trade fair. The Smart Inter-
section communicates with partially automated vehicles on the Test Track for
Automated and Connected Driving (TAVF) near the Hamburg exhibition
grounds.

Digital object map determines position of traffic

From a bird's eye view, the Smart Intersection detects all movements on the as-
phalt as well as the pedestrian and bicycle paths: By using video, radar and lidar
sensors, the infrastructure is able to significantly expand the sensor-ego per-
spective of the vehicles, i.e. the area that the vehicles themselves can see.
Twenty-four hours a day, seven days a week, the intersection learns from the
movement patterns of road users and uses the data to design a digital object
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map with the help of artificial intelligence (Al). "Via radio technology, infor-
mation is forwarded to partially automated vehicles that they need to navigate
safely through the intersection, " says project manager Dr. Thomas Otto of the
Fraunhofer Institute for Transportation and Infrastructure Systems IVI.

Cooperation of interdisciplinary research areas

"As far as we know, the overall system is unique in this form. Its development
was only possible through interdisciplinary collaboration between different re-
search areas within the Fraunhofer Research Cluster," says Otto. The Fraunho-
fer Institutes for Applied and Integrated Security AISEC, for Telecommunica-
tions, Heinrich Hertz Institute, HHI, for Integrated Circuits IIS and for Transpor-
tation and Infrastructure Systems IVI are involved, contributing their expertise in
the areas of cyber security, broadband communications, radio and satellite
communications and intelligent transportation systems.

Inner-city intersections are among the so-called critical infrastructures (CRITIS)
that require special protection. "All the data collected is consistent, secure from
attack and manipulation, and in the next development step could be stored in
a trustworthy manner in Fraunhofer's Mobility Data Space in the future," says
Otto.

Applied research for practical use

The project manager is confident that the technology will soon be used in prac-
tice. Otto: "In the future, it will be conceivable not only to pass on information,
but also to use intelligent intersections to perform assistance functions - for ex-
ample, in simple, demarcated scenarios, such as on company premises. Inner-
city intersections, on the other hand, are more complex. Here, there is still a
need for a research push in sensor and radio technologies as well as in national
as well as international standardization."

Further information on Fraunhofer CCIT's presence at ITS World Congress 2021
can be found here;
https://www.cit.fraunhofer.de/en/news/events/itsworldcongress202 1.html

About Fraunhofer CCIT

In the Fraunhofer Cluster of Excellence Cognitive Internet Technologies CCIT, the Fraunhofer-Ge-
sellschaft works on cognitive Internet technologies for an agile, flexible and competitive economy
and society. To this end, Fraunhofer CCIT bundles the competencies of more than 20 Fraunhofer
Institutes from the fields of microelectronics, information and communication technology, and
production. The joint research and development work is focused on the technology fields of loT
communication, trusted data spaces and machine learning in three research centers.

Website: https:/Awww.cit.fraunhofer.de/en.html

Explanatory Film: https://www.youtube.com/watch?v=XibeZmSN-

ReE&list=PLJn2i Is3jJuZ4t2hMH 5UUZkcGZexfbg
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Appendix: More quotes

"The Smart Intersection plays an important role for the mobility of the future.
In particular, it enables the development of preferred routes for autonomous
driving in cities and the next development step from partially to fully auto-
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bundling of different research competencies at Fraunhofer CCIT is the right ap-
proach to not only decisively advance modern traffic concepts, but also to im-
plement them."

Prof. Claudia Eckert, spokesperson for the Steering Committee of the Fraunho-
fer CCIT

"Road intersections are the central nodes of inner-city traffic. To exploit the po-
tential of autonomous driving, we need to develop them into Smart Intersec-
tions. This can be done with cognitive internet technologies such as smart,
trusted sensors, secure data spaces and highly intelligent, controllable Al appli-
cations.”

Christian Banse, Head of Central Office Fraunhofer CCIT

Press photo:

safely through inner-city intersections. (© Fraunhofer IVI)



