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What’s the Problem: When a UAV experiences engine failure or stuck control surfaces it becomes a risk to humans on
the ground. There needs to be a way to allow for UAVs to safely and autonomously react to these unsafe conditions.

: What does this work present?

* Development of a reachable flight envelope model for UAVs experiencing various faults
* Integration of the reachable flight envelope with high resolution population data (LandScan USA)
 Development of ground risk profiles for grormd impact mitigation

* Integration of the ground risk modelswith a high-fidelity flight software that includes a mission plan,;path planning
module, 6-DOF aircraft %model, and flight troller
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Casualty Expectation (CE) Equations’ | | * _Fault Mode 4, Engine and Ailerons Failure — UAV engine

and ailerons control surfaces failure. Ailerons control
surface is stuck at trim deflection.
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Casualty Expectation Reduction Results

Alt=25 m, roll=35 deg Alt=100 m, roll=35 deg

e Alt=15 m, roll=35 deg

UAV Mission Simulation Results With and (Without the Ground
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For this mission configuration, this work reduced
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simulated casualty expectation by 97.5%
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