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ABSTRACT 

 
A high altitude flying wing UAV is presented together with test flights performed in 
Finland in July, 2014 and June, 2015 in support of European Space Agency (ESA) 
Earth surveillance missions. The UAV uses an innovative inertial autopilot, which is 
able to automatically steer the flying wing UAV from 30 km altitude to targets placed 
at several hundred kilometers with meters accuracy. The detailed system is presented 
together with the communication capabilities from high altitude and long ranges. It is 
also presented the capability to fly automatically without high altitude GPS capability. 
 
A complete 6 DOF flight dynamics model is presented together with its implementation 
on the autopilot. The 6 DOF model is also used for flight performance predictions which 
are in good agreement with the experimental results obtained from the 
abovementioned test flights. The 6 DOF uses a non-spherical, rotating Earth system 
which gives global coverage for the simulations performed within the model as well as 
for the autopilot based on this model. The 6 DOF model is used both for flight dynamics 
assessment as well as a basis for the autopilot software running onboard the UAV and 
used for automatically flying the UAV. Very good agreement between the inertial 
autopilot and the radio tracking is shown through a trajectory comparison.  
 
Various applications are envisioned for the high altitude flying wing UAV beyond the 
support for automatic payload recovery. These applications take advantage of the high 
efficiency design and high precision (5-10 meters) achievable at long ranges (600 km 
range).  
 
As a potential application, we also propose an innovative propulsion unit to be tested 
onboard the high altitude UAVs. This innovative propulsion unit uses ozone 
dissociation present at high altitude in order to extend the coverage range of the UAV. 
In this seminar, we present a simplified model of ozone dissociation together with the 
initial trajectories requirements for such an UAV to take advantage of ozone 
dissociation at 30.000 m altitude. 
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