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Background:

UND is working to identify more than 13,000 square miles of airspace within the
state of North Dakota suitable for all manner of unmanned aircraft system
(UAS) operations without the need for implementation of temporary flight
restrictions or an on-board sense and avoid system.

With funding provided by the US Air Force (contract number FA4861-06-C-
C006) UND is developing a ground-based radar system capable of detecting
low observable aircraft such as sailplanes and hot-air balloons while developing
the software to optimally display the information to operators of UAS.

The system will serve as a proof of concept for a ground-based mitigation
strategy for UAS operation.




Background (cont):

The system must be portable to allow the interim mitigation strategy to facilitate
UAS research and development outside restricted airspace.

Due to the safety critical nature of the system, a reasonable effort must be
made to ensure it will be reliable.

Aside from the technical challenges of designing, developing and verifying a
real-time systems such as this, we must also design a system that either is or
can be made compliant with DO-178B/C (ie UNIX/Linux, C/C++, OpenGL).

The displays must also conform to MIL-STD-1472F (Department of Defense
Design Criteria Standard: Human Engineering).

All displays are 24 in (61 cm) “wide” displays (1900x1200 pixels).



Background (cont):
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Radar Site

GPAR-RMS Simulation Architecture: : :
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Information Display Systems (RANGE CONTROL CENTER / RCC-IDS):
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Information Display Systems (WEATHER & HEALTH MONITOR):
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GPAR-RMS Architecture:
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GPAR-RMS Architecture (cont):
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Conclusion:

Research that was not fully completed:

* Human factors testing of the displays.

« System fault tolerance and formal verification of the software.
» ADS-B spoofing of bird flocks.

* Radar interface.




Subsequent Work:

AADS (Airport Aircraft Display System) — At the request of the Aviation Department,
the Computer Science UAS team rewrote the RCC-IDS software to support airport
operations. To date, three of these displays have been installed to support aircraft
and helicopter flight operations at UND.

IAA (Incident Awareness and Assessment) — Aerospace is looking into the
development of a civilian equivalent of a Distributed Common Ground System.
Such a center would foster research into new Intelligence, Surveillance and
Reconnaissance (ISR) technologies as well provide such service to civilian
agencies during times of emergencies.
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PHEIVERBITY OF NORTHN DAKOTA

Airport Aircraft Display System (AADS):

UND AADS (Aerospace Aircraft Display System) - Build Version 1381 (on file_server)
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