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Lost Link Procedures
Air Operations
The FALCON UAV has been designed to deal with various fail-safe scenarios such as a lost data link or loss of GPS.  As pointed out in this section it's critical to have an aircraft that can deal with this issue and it is also very important to have complimentary crew procedures.

Aircraft Fail Safe procedures:
Before take-off the Pilot in Command (PIC) and observer look over the immediate area or use Google Earth imagery to determine designated "safe zones" for an emergency landing. These areas are agreed upon and other ground crew members involved with the mission are briefed on the location and circumstances for which they will be used.
Aircraft lost data link procedures:
The FALCON UAV employs the Procerus Kestrel autopilot system allowing the PIC and flight crew to proactively manage the threat of Lost Link situations by constantly providing the operator and crew situational data.  This information allows the PIC many options prevent a loss of link and if necessary the capability to safely terminate a mission long before link is lost.   The Kestrel on-board autopilot computer is constantly monitoring the received signal strength and quality of data being exchanged with the ground control station.  

In the event of an emergency landing in a safe zone, the Observer will communicate the situation to the ground crew and point out any hazards to the PIC. The Observer will always collocate, within speaking distance, with the PIC mitigating the possibility for loss communications between PIC and Observer.
If the data link fails the PIC will lose communications capability with the aircraft. If this happens the aircraft autopilot will enter a fail-safe within a predetermined period of the condition being detected and follow one or all of the procedures described below.  

User Selectable Failsafe Modes

Stage 1 Modes:
“Fly Home”- The vehicle will navigate to and orbit around its home position, which will be the position at which the UAV was initialized, or the last known location of the Commbox when equipped with a GPS receiver. The orbit will be established at the “Default Loiter Radius”, and either the “Minimum Home Altitude” or the UAV’s altitude when communications were interrupted, whichever is higher.
“Fly Rally”- The vehicle will navigate to and loiter about a preprogrammed Rally point. The orbit will be established at either the “Minimum Home Altitude” or the UAV’s altitude when communications were interrupted, whichever is higher.

Stage 2 Modes:

“No Land”- The vehicle will continue to orbit at its present position indefinitely. This will eventually result in a spiraling descent to landing once the battery or fuel is expended.
“Land Now”- The vehicle will execute a spiraling descent about its current position to a flared landing immediately when this failsafe triggers. 
“Rally Land”- The vehicle will proceed to its Rally point from its present position. Upon reaching the Rally point, the vehicle will descend to the “Break height” at which time it will depart the Rally point along a user defined heading, descending along a user defined glide slope to the GPS “Land Point”. 

Loss of Communication Failsafe
No GPS Lock Failsafe

“No GPS Lock”- If the GPS lock is lost for a time equal to or greater than the Stage 1 trigger time, the Stage 1 failsafe will activate. The UAV will roll into a 20 degree bank and hold its current altitude and airspeed as it attempts to regain a valid GPS signal. If a valid GPS lock has not been re-established by the Stage 2 trigger time, the Stage 2 failsafe will activate, performing a “Land Now” behavior since navigation is not possible without a GPS signal.  Anytime during a Loss of GPS failsafe the PIC may also take control of the aircraft through the joystick or keyboard commands and fly the aircraft back to the ground control station.  In these modes the aircraft is stabilized with airspeed and altitude maintained by the autopilot.  Upon returning to the ground control station the PIC may land using joystick control or the “Land Now” functionality.     
