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Radar for navigation support from autonomous flying
drones

At the ILA Berlin, hall 4, booth 202, Fraunhofer FHR will present two radar
sensors for navigation support of drones. The sensors are valuable components
in the implementation of autonomous flying drones: they function as obstacle
detectors to prevent collisions. Radar sensors also operate reliably in restricted
visibility, e.g. in foggy or dusty conditions. Due to their ability to measure
distances with high precision, the radar sensors can also be used as altimeters
when other sources of information such as barometers or GPS are not available
or cannot operate optimally.

Drones play an increasingly important role in the area of logistics and services. Well-
known logistic companies place great hope in these compact, aerial vehicles for the
transport of parcels — the aim is to progress from remotely controlled drones to
autonomous parcel-supplying drones. Service providers use drones for the maintenance
and inspection of plant facilities or for the provision of totally new services such as
airborne mapping.

Fraunhofer FHR has developed two compact radar sensors for use on drones: a
monostatic radar at 80 GHz for simple applications with short distances (up to 80
meters) and a bistatic radar at 94 GHz for much longer distances. Both sensors have an
operating voltage of 5V, which is provided either by the drone's power pack or a
standard power bank. Thanks to the USB interface, the system can be commissioned
very easily and integrated into existing drones, whereby the radar is controlled by a
low-cost, universally obtainable micro PC (e.g. Raspberry Pi).

The information that is collected by the radar can be displayed with existing hard- and
software (e.g. apps for drone control and monitoring). When used, for example, as an
altimeter, warnings can be issued when the maximum admissible flight altitude of 100
m is exceeded. The radar data is currently transferred via an internal radio channel. An
interface to transfer the radar data with the telemetry via the flight controller is still
under development.

The researchers are also using universally applicable mounting options to ensure that
the system can be easily mounted on the drone. Optionally, the detection range of the
radar sensor can be enlarged through oscillation motion (e.g. through the utilization of
compatible gimbals) so that surveillance area below can be monitored using greater
angular ranges.
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In addition to being deployed as an obstacle detector in the area of autonomous flight
or as an altimeter, other application are also conceivable for the radar. It could, for
example, be used as part of a multi-sensor suite to enhance situational awareness in
the event of a major disaster. Alternatively, it could be used to determine the biomass
or ripeness of arable crops, to detect unwanted foreign objects in cultivation areas or
to inspect boiler systems, silos or wind turbines.

Technical data:

ACoRad-80 ACoRad-94
Frequency 80 GHz 94 GHz
Height measurement above | up to 80 m > 1000 m
ground
Measurement range for
objects with an RCS of 1 m?
(radar cross section) upto50m >150m
Antenna aperture angle 5° (or on request) 8° (or on request)
Operating mode monostatic bistatic
Power input 3W 42 W
Dimensions 50 * 40 * 65 mm 120 * 75 * 60 mm
Weight 150 g 400 g

In its role as one of the leading European institutes, Fraunhofer Institute for High
Frequency Physics and Radar Techniques FHR conducts extensive research in the
area of high frequency and radar techniques. The research activities at FHR focus on
imaging systems and sensors for highest precision range or position determination. The
application spectrum of these devices ranges from reconnaissance, surveillance and
protection systems to real-time capable sensors for traffic and navigation as well as
quality assurance and non-destructive testing.
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Whether at night, in rainy or in foggy conditions, the ACoRad sensors function even in
the most adverse conditions.

The pictures can be downloaded in printable quality at:
https://www.fhr.fraunhofer.de/ila-drones-radar

The Fraunhofer-Gesellschaft is the leading organization for applied research in Europe. Its research activities are conducted by 72 institutes and
research units at locations throughout Germany. The Fraunhofer-Gesellschaft employs a staff of more than 25,000, who work with an annual
research budget totaling 2.3 billion euros. Of this sum, almost 2 billion euros is generated through contract research. Around 70 percent of the
Fraunhofer-Gesellschaft's contract research revenue is derived from contracts with industry and from publicly financed research projects.
International collaborations 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.
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