
The purpose of Fenerir flight 17 was to put excitations on elevator and aileron to gather response data 

in order to perform system identification and parameter estimation to support the Performance 

Adaptive Aeroelastic Wing (PAAW, www.paaw.net) program in designing and flight testing the 

mAEWing1 vehicle.  

 

Takeoff was followed by a straight line run down a good portion of our runway. The flight looked very 

nice up to the landing; the aircraft bounced after touching down. A bit of damage to the aircraft, but 

nothing more than usual. We had 5 excitations during the flight, all 3211 inputs, 3 on the elevator and 2 

on the aileron.  You can find the flight data, and a matlab script to help you sort through it, here. 

Total flight duration was around 40 seconds and the duration of excitations was around 35 seconds. 

Flights later in the year should have longer test segments – our takeoff run was shortened due to snow 

banks on the runway.  

 

Attached is a picture of our nomenclature. Elevator is symmetric deflection of L3 and R3, aileron is 

antisymmetric deflection of L2 and R2. The pilot was commanding elevator and aileron in addition to an 

"elevon" on the outboard surfaces (L4 and R4). The pitch damper was only on elevator (L3 and R3). 

Excitations were only on elevator (L3 and R3) and aileron (L2 and R2). 

 
As you'll see in the matlab script, the total elevator and aileron commands are given, as well as 

separated out by components (pilot, damper, and excitation). 

 

de_damper = kq*q where kq = 0.2, q is in rad/s, and de is computed in radians. Positive direction is 

trailing edge down. Total de is a sum of de from the pilot, damper, and excitation (i.e. de = de_pilot + 

de_damper + de_excitation). Total da is a sum of da from the pilot and excitation (i.e. da = da_pilot + 

da_excitation). Outboard surfaces are commanded as an elevon by: 

L4 = de_pilot + da_pilot; 

R4 = de_pilot - da_pilot; 

 

Saturations are not included in the software; the control algorithms computed and sent whatever 

deflection. For the commands to reach the surfaces, we have to convert angle commands to PWM, 

which will saturate on the maximum PWM values that can be sent to the servos. Attached is the 

calibration for all of the surfaces, which gives their approximate saturation deflections. Positive is 

trailing edge down and deflection is measured from a faired-in position. A good estimate is that 

saturation occurs at about 20 degree deflection. 


