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Appendix B: The NC II DMP Elements 
Aircraft Flight Plan       

Variable Name Type Description 
uvin STRING Version 4 UUID obtained from prototype NASA USS 
gufi STRING GUFI from the USS for this flight 
wpSequenceNum_nonDim INTEGER Waypoint sequence number (i.e., sequence of waypoint for the aircraft to 

fly to). Start with Ò0Ó. If no waypoints are available, use a single Ò-1Ó. 
wpType_nonDim INTEGER Enter 1 for fly-over type, and 0 for fly-by type      
wpLat_deg FLOAT Waypoint latitude (dec. degree), specify at least seven decimal degrees 
wpLon_deg FLOAT Waypoint longitude (dec. degree), specify at least seven decimal degrees 
wpAlt_ft FLOAT Waypoint altitude, WGS-84 (ft)   
wpTargetGroundSpeed_ftPerSec FLOAT Target ground speed at waypoint  (ft/s) 
wpTargetAirSpeed_ftPerSec FLOAT Target airspeed at waypoint (ft/s) 
hoverTime_sec FLOAT Time hovering at waypoint (if applicable) (sec). Include 3 decimal places 

of precision. 
wpGpsWeek_wk INTEGER GPS Week arrival time at intended waypoint (if known) 
wpGpsSec_sec FLOAT GPS SOW (seconds of week) arrival time at intended waypoint (if known). 

Include 3 decimal places of precision. 
 
 
UAS Specifications      

Variable Name Type Description 
uvin STRING Version 4 UUID obtained from prototype NASA USS 
aircraftReceiverSensitivity_dBm FLOAT Sensitivity of aircraft C2 receiver (dBm) 
gcsReceiverSensitivity_dBm FLOAT Sensitivity of GCS receiver (dBm) 
frequency_hz FLOAT The center frequency (Hz) 
bandwidth_hz FLOAT Bandwidth (Hz) 
protocol STRING e.g., MavLink, TCP/IP 
lateralNavPositionError95Prct_ft  FLOAT 95% navigation system lateral error (ft) 
verticalNavPositionError95Prct_ft  FLOAT 95% navigation system vertical error (ft) 
lateralNavVelocityError95Prct_ftPerSec FLOAT 95% navigation system lateral velocity error (ft/s) 
verticalNavVelocityError95Prct_ftPerSec FLOAT 95% navigation system vertical velocity error (ft/s) 
maxTakeoffWeightWithFuel_lb FLOAT This is the empty weight of the vehicle plus energy source 

(batteries or fuel) and the maximum payload the vehicle can carry 
(lbs) 

numRotors_nonDim INTEGER If vehicle is a multirotor or propeller driven aircraft, indicate the 
number of rotors 

serviceCeiling_ft INTEGER Maximum altitude (MSL) that aircraft can nominally operate (ft) 
maxEndurance_sec FLOAT This value corresponds to the endurance at maximum payload for 

the given battery/power source(s) used by this vehicle (sec). 
Include 3 decimal places of precision.  

maxRange_ft FLOAT This value corresponds to the range at maximum payload for the 
given battery/power source(s) used by this vehicle (ft) 

maxAirspeed_ftPerSec FLOAT (ft/s) 
cruiseSpeed_ftPerSec FLOAT (ft/s) 
maxRateOfAscent_ftPerSec FLOAT (ft/s) 
maxRateOfDescent_ftPerSec FLOAT (ft/s) 
minTurnRadius_ft FLOAT (ft) 
maxBankAngle_deg FLOAT (deg) 
maxTurnRate_degPerSec FLOAT (deg/s) 
maxPitchAngle_deg FLOAT (deg) 
maxPitchRate_degPerSec FLOAT (deg/s) 
maxRollAngle_deg FLOAT (deg) 
maxRollRate_degPerSec FLOAT (deg/s) 
maxYawAngle_deg FLOAT (deg) 
maxYawRate_degPerSec FLOAT (deg/s) 

                                                        
     see http://tfmlearning.fly.faa.gov/Publications/atpubs/AIM/Chap1/aim0102.html for descriptions of fly-by and fly-
over waypoints. 
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payloadCapacity_lb FLOAT (lb) 
maxGlideRatio_nonDim FLOAT Glide ratio 
maxHeadWind_ftPerSec FLOAT Headwind: applies to takeoff and landing only (i.e., not cruise 

flight) (ft/s) 
maxCrossWind_ftPerSec FLOAT Crosswind: applies to takeoff and landing only (i.e., not cruise 

fli ght) (ft/s) 
maxGust_ftPerSec FLOAT (ft/s) 
maxRpm_rotPerMin FLOAT For a single rotor (rpm) 
maxThrust_lbf FLOAT Maximum thrust at cruise speed (lbf) 
maxAccel_ftPerSec2 FLOAT Maximum Acceleration (ft/s2) 
posUpdateRate_hz FLOAT Position update rate (Hz) 
attUpdateRate_hz FLOAT Vehicle orientation (attitude) update rate (Hz) 
 
timeDist2Command_sec 

FLOAT Time from disturbance detection to command calculation 
(human versus autopilot) (sec). Include 3 decimal places of 
precision. 

timeCommand2Act_sec FLOAT Time from command calculation to actuation (sec). Include 3 
decimal places of precision. 

jxx_lbFt2 FLOAT Moment of inertia for xx (lb ft2) 

jyy_lbFt2 FLOAT Moment of inertia for yy (lb ft2) 
jzz_lbFt2 FLOAT Moment of inertia for zz (lb ft2) 
jxy_lbFt2 FLOAT Moment of inertia for xy (lb ft2) 
jxz_lbFt2 FLOAT Moment of inertia for xz (lb ft2) 
jyz_lbFt2 FLOAT Moment of inertia for yz (lb ft2) 
rotorInertia_lbFt2 FLOAT For a single rotor (lb ft2) 
cl0_nonDim FLOAT Lift coefficient for a fixed wing vehicle at steady-level flight trim 

condition 
cd0_nonDim FLOAT Drag coefficient for fixed wing or representative value for a multi 

rotor at steady-level flight trim condition 
thrustCoefficient_nonDim FLOAT Thrust coefficient for motor/rotor propelled vehicles 
kf_nonDim FLOAT Force coefficient for multirotor motors. kf_nonDim*PWM = 

Applied Force 
km_nonDim FLOAT Force coefficients for multirotor motors. kf_nonDim*PWM = 

Applied Force 
c2BerAircraft_hz  FLOAT Bit Error Rate at aircraft (bit errors per sec, in Hz) 
c2BerGcs_hz FLOAT Bit Error Rate at GCS (bit errors per sec, in Hz) 

 
UAS State 
Variable names for UAS state data (columns): 
 

Variable Name (columns) Type Description 
uvin STRING Version 4 UUID obtained from prototype NASA USS 
gufi STRING GUFI from the USS for this flight 
gpsWeek_wk FLOAT GPS Week 
gpsSec_sec FLOAT GPS Time (SOW: seconds of week). Include 3 decimal places of precision. 

 
Variable names for UAS state data (rows): 

Variable Name Type Description 
vehiclePositionLat_deg FLOAT GPS Latitude (dec. deg) Report at least seven decimal degrees 
vehiclePositionLon_deg FLOAT GPS Longitude (dec. deg) Report at least seven decimal 

degrees 
vehiclePositionAlt_ft FLOAT Vehicle reported GPS altitude (ft) 
barometricAltitude_ft FLOAT Pressure based altitude (ft) 
barometricPressure_psi FLOAT Pressure sensor value used for barometric altitude (psi) 
altitudeUsedByAutopilot_ft FLOAT Best estimate of altitude (filtered/processed) used by the 

autopilot at any given time (ft) 
aboveTerrainAltitude_ft FLOAT Best estimate of altitude above terrain (e.g. filtered/processed) 

(ft) 
laserSensorAltitude_ft FLOAT Laser/LiDAR-sensor reported altitude above terrain (ft) 
opticalSensorAltitude_ft FLOAT Optical/LED/infrared-sensor reported altitude above terrain 

(ft) 
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imageSensorAltitude_ft FLOAT Camera/Image-processing-sensor reported altitude above 
terrain (ft) 

radarSensorAltitude_ft FLOAT Radar-sensor reported altitude above terrain (ft) 
acousticSensorAltitude_ft FLOAT Sonar/ultrasonic-sensor reported altitude above terrain (ft) 
indicatedAirspeed_ftPerSec FLOAT Indicated airspeed (ft/s) 
trueAirspeed_ftPerSec FLOAT True airspeed (ft/s) 
groundSpeed_ftPerSec FLOAT Ground Speed (ft/s) 
groundCourse_deg FLOAT Ground Course (deg, True North) 
hdop_nonDim FLOAT HDOP: Horizontal dilution of precision of GPS constellation 
vdop_nonDim FLOAT VDOP: Vertical dilution of precision of GPS constellation 
 
numGpsSatellitesInView_nonDim 

INTEGER Number of GPS satellites to which the aircraft has line-of-sight 
to (whether acquired or not by the GPS receiver) 

numGpsSat_nonDim INTEGER Number of GPS satellites tracked by GPS receiver 
roll_deg FLOAT Roll (deg). Negative roll indicates left 
pitch_deg FLOAT Pitch (deg). Negative pitch indicates nose down 
yaw_deg FLOAT Yaw (deg). Zero-degree yaw is North. 
velNorth_ftPerSec FLOAT Velocity-North (ft/s) 
velEast_ftPerSec FLOAT Velocity-East (ft/s) 
velDown_ftPerSec FLOAT Velocity-Down (ft/s) 
rollRate_degPerSec FLOAT Roll Rate (deg/s) 
pitchRate_degPerSec FLOAT Pitch Rate (deg/s) 
yawRate_degPerSec FLOAT Yaw Rate (deg/s) 
accBodyX_ftPerSec2 FLOAT Acceleration-Body-x (ft/s2) 
accBodyY_ftPerSec2 FLOAT Acceleration-Body-y (ft/s2) 
accBodyZ_ftPerSec2 FLOAT Acceleration-Body-z (ft/s2) 
motor1ControlThrottleCommand_nonDim FLOAT  

Motor 1-8 control throttle command, between 0% and 100%. 
If vehicle has a single engine, use motor1 variable. 
  
For PWM, 0%=zero width duty cycle, 100%=full width duty 
cycle, where 
DutyCycle = (PulseWidth / Period) x 100%. 
  
For other motor control, use 0%=min.throttle setting, 
100%=max.throttle setting 

motor2ControlThrottleCommand_nonDim FLOAT 
motor3ControlThrottleCommand_nonDim FLOAT 
motor4ControlThrottleCommand_nonDim FLOAT 
motor5ControlThrottleCommand_nonDim FLOAT 
motor6ControlThrottleCommand_nonDim FLOAT 
motor7ControlThrottleCommand_nonDim FLOAT 
motor8ControlThrottleCommand_nonDim FLOAT 

aileronActuatorCommand_nonDim FLOAT -100% to 100%; where -100%= min. neg. deflection, 
100%=max. positive deflection 

elevatorActuatorCommand_nonDim FLOAT -100% to 100%; where -100%= min. neg. deflection, 
100%=max. positive deflection 

rudderActuatorCommand_nonDim FLOAT -100% to 100%; where -100%= min. neg. deflection, 
100%=max. positive deflection 

flapActuatorCommand_nonDim FLOAT 0 to 100%; where 0%= fully retracted, 100%=fully extended 
landingGearActuatorCommand_nondim INTEGER Either 0 = Retracted or 1 = Deployed 
batteryVoltage_v FLOAT Vehicle Battery Voltage (V) 
batteryCurrent_a FLOAT Vehicle Battery Current (A) 
angleOfAttack_deg FLOAT Angle of Attack (deg)  
sideSlip_deg FLOAT Angle of Side Slip (deg) 
targetWaypointLat_deg FLOAT Target waypoint latitude (dec. deg). Report at least seven 

decimal degrees 
targetWaypointLon_deg FLOAT Target waypoint longitude (dec. deg). Report at least seven 

decimal degrees 
targetWaypointAlt_ft FLOAT Target waypoint WGS-84 altitude (ft) 
aircraftControlMode_nonDim INTEGER Aircraft control mode, specify an integer value for either 

mode: Manual = 0, Automatic = 1, Mixed Mode = 2  
targetGroundSpeed_ftPerSec FLOAT Target vehicle ground speed (ft/s) 
targetAirSpeed_ftPerSec FLOAT Target vehicle airspeed speed (ft/s) 
aircraftAirborneState_nonDim INTEGER Real time report based on aircraft sensor. Specify an integer 

value for current state: either Ground = 0, or Airborne = 1 
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minDistToDefinedAreaLateralBoundary_ft FLOAT Orthogonal minimum lateral distance between UAS and the 
boundary of the flight geography (defined area: allocated 
airspace) (ft) 

minDistToDefinedAreaVerticalBoundary_ft FLOAT Orthogonal minimum vertical distance between UA and the 
boundary of the flight geography (defined area: allocated 
airspace) (ft) 

c2RssiAircraft_dBm FLOAT C2 link RSSI measured in dBm at aircraft 
c2RssiGcs_dBm FLOAT C2 link RSSI measured in dBm at GCS 
c2NoiseAircraft_dBm FLOAT Sum of  Thermal noise power and RF interference power, 

measured in dBm at aircraft 
c2NoiseGcs_dBm FLOAT Sum of  Thermal noise power and RF interference power, 

measured in dBm at GCS 
c2PacketLossRateAircraftPrct_nonDim FLOAT Packet loss rate at aircraft (0 to 100% of packets lost) 
c2PacketLossRateGcsPrct_nonDim FLOAT Packet loss rate at GCS (0 to 100% of packets lost) 
lateralNavPositionError_ft  FLOAT Current  navigation system lateral error (ft) 
verticalNavPositionError_ft  FLOAT Current navigation system vertical error (ft) 
lateralNavVelocityError_ftPerSec FLOAT Current navigation system lateral velocity error (ft/s) 
verticalNavVelocityError_ftPerSec FLOAT Current navigation system vertical velocity error (ft/s) 

 
 
Auxiliary UAS Operation   
Variable names for auxiliary UAS operation data (columns): 
 

Variable Name (columns) Type Description 
uvin STRING Version 4 UUID obtained from prototype NASA USS 
gufi STRING GUFI from the USS for this flight 

 
Variable names for auxiliary UAS operation data (rows): 

Variable Name (rows) Type Description 
typeOfOperation STRING Use either ÒLiveÓ, SimulatedÓ or ÒTestÓ 
flightTestCardName STRING Name of the flight test card. 280 characters maximum, between quote marks " ", 

all characters in between are valid except for quote marks as they signal the 
beginning and end of the string. 

takeOffWeight_lb FLOAT Vehicle weight at takeoff (lb) 
takeOffTimeGpsWeek_wk INTEGER GPS time (week) of takeoff, defined as the moment the vehicle leaves the 

ground/launching device 
takeOffTimeGpsSec_sec FLOAT GPS time (SOW: seconds of week) of takeoff, defined as the moment the vehicle 

leaves the ground/launching device. Include 3 decimal places of precision. 
takeoffPosLat_deg FLOAT Takeoff position latitude (dec. degree). Report at least seven decimal degrees 
takeoffPosLon_deg FLOAT Takeoff position longitude (dec. degree). Report at least seven decimal degrees 
takeoffPosAlt_ft FLOAT Takeoff position WGS-84 altitude (ft) 
landingPosLat_deg FLOAT Landing/recovery position latitude (dec. degree). Report at least seven decimal 

degrees 
landingPosLon_deg FLOAT Landing/recovery position longitude (dec. degree). Report at least seven decimal 

degrees 
landingPosAlt_ft FLOAT Landing/recovery position WGS-84 altitude (ft) 
gcsPosLat_deg FLOAT Ground Control System (GCS) position latitude (dec. degree). Report at least 

seven decimal degrees 
gcsPosLon_deg FLOAT GCS position longitude (dec. degree). Report at least seven decimal degrees 
gcsPosAlt_ft FLOAT GCS position WGS-84 altitude (ft) 

 

Appendix C: Questions in the NC II Online Off-nominal Report Form  
1. If you were the Pilot In Command (PIC), were you the...  
!  RC Pilot 
!  GCS Operator 
2. If you were NOT the PIC, what was your role? 
!  Payload System Operator 
!  Range Safety Officer (RSO) 
!  Visual Observer 
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!  Mission Manager 
!  Principal Investigator (PI) 
!  Test Site Coordinator 
!  Other: __________________ 
3. What was the Test Site Location 
!  University of Alaska — Alaska 
!  NIAS — Nevada 
!  Griffiss — New York 
!  NPUASTS — North Dakota 
!  Lone Star UAS Center — Texas 
!  Mid Atlantic Partnership — Virginia 
4. What was GCS Launch Location/Identification (as used in the Flight Plan); e.g. GCS-2, etc. 
5. What were the environmental conditions at the location and time of the event?  
Wind 
Wind Direction: ________________ (degrees magnetic) 
Wind Speed: ________________ (in knots) 
Location of weather measurement: ________________ (i.e., GCS location or other) 
6. At what time were these measurements taken (local time)? 
7. What was the density altitude (calculated in feet MSL) at the location and time of the event? 
Density altitude is the indicated altitude adjusted for the barometric setting (e.g., 29.92Ó), and outside air temperature (e.g., 30 
degrees C.) For example, an aircraft at 6,000 feet MSL, with an altimeter setting of 29.89 inches of mercury, at an outside air 
temperature of 30… Centigrade (86… Fahrenheit) is operating at a density altitude of 8,020 feet. 
8. What are the Aircraft & Associated Control Systems? 
FAA Vehicle Registration (e.g., N65SR, or FA number, etc.) 
Vehicle Make & Model 
Autopilot Make & Model 
Autopilot Software Version 
Ground Control Station Software Program 
Ground Control Station Software Version 
Flight hours on platform 
Time since last maintenance 
9. What Communications Frequencies were in use for GCS, RC Controller, and Payload? 
10. Are you aware of any frequency interference due to communication radio or cellphone use in proximity to the GCS at 
the time of the event? Explain if any. 
11. Was the flight within Visual Line Of Sight (VLOS), or Beyond Visual Line Of Sight (BVLOS)? 
12. What was the Date and Time at the time of Launch?  
___________________________  (MM/DD/YYYY — hh:mm local) 
13. What was the distance of the vehicle from the launch site of the time of the event? (distance in feet)  
14. Which of the following occurred?  
☐ Loss/Degradation of vehicle to GCS communication 
☐ Loss/Degradation of GCS to vehicle communication 
☐ GPS Satellite or other navigation system signal loss/degradation 
☐ Other navigation system failure 
☐ Lateral Deviation from flight geography 
☐ Vertical Deviation from flight geography 
15. What Navigation Geofence Limitation was Triggered or Breached?  
☐ Lateral Geofence 
☐ Vertical Geofence (climb or descent above/below flight geography) 
☐ No Geofence Enabled 
☐ None 
16. What Navigation Geofence SYSTEM was Triggered or Breached?  
☐ Vehicle Geofence 
☐ GCS Geofence 
☐ Not Applicable 
17. What Loss of Aircraft Control Occurred 
☐ Power (battery) failure 
☐ Motor failure 
☐ Propeller Failure 
☐ Flight Control System failure 
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!  Structural failure 
!  Other (please specify) ___________________ 
18. What Action was Taken and what was the Result? 
!  Regained Communication 
!  Regained Navigation Capability 
!  Regained Aircraft Control 
!  Flight Returned to Planned Track or Heading 
!  Return to flight geography (authorized airspace) 
!  Return To Base (Return To Launch Site) 
!  Land In Place 
!  Loiter 
!  Terminate 
!  Vehicle lost 
!  Vehicle impacted terrain 
!  None 
!  Other (please specify) _____________ 
 
Section 8 Ð Reporter Narrative 
Keeping in mind the topics shown below, discuss those that you feel are relevant and anything else you think is important. Include 
what you believe really caused the problem, and what can be done to prevent a recurrence, or correct the situation. 
 
CHAIN OF EVENTS�R 
How the problem arose ¥ How it was discovered ¥ Contributing factors ¥ Corrective actions  
 
HUMAN PERFORMANCE CONSIDERATIONS 
Perceptions, judgments, decisions ¥ Actions or inactions ¥ Factors affecting the quality of human performance  
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!  Mission Manager 
!  Principal Investigator (PI) 
!  Test Site Coordinator 
!  Other: __________________ 
3. What was the Test Site Location 
!  University of Alaska – Alaska 
!  NIAS – Nevada 
!  Griffiss – New York 
!  NPUASTS – North Dakota 
!  Lone Star UAS Center – Texas 
!  Mid Atlantic Partnership – Virginia 
4. What was GCS Launch Location/Identification (as used in the Flight Plan); e.g. GCS-2, etc. 
5. What were the environmental conditions at the location and time of the event?  
Wind 
Wind Direction: ________________ (degrees magnetic) 
Wind Speed: ________________ (in knots) 
Location of weather measurement: ________________ (i.e., GCS location or other) 
6. At what time were these measurements taken (local time)? 
7. What was the density altitude (calculated in feet MSL) at the location and time of the event? 
Density altitude is the indicated altitude adjusted for the barometric setting (e.g., 29.92”), and outside air temperature (e.g., 30 
degrees C.) For example, an aircraft at 6,000 feet MSL, with an altimeter setting of 29.89 inches of mercury, at an outside air 
temperature of 30º Centigrade (86º Fahrenheit) is operating at a density altitude of 8,020 feet. 
8. What are the Aircraft & Associated Control Systems? 
FAA Vehicle Registration (e.g., N65SR, or FA number, etc.) 
Vehicle Make & Model 
Autopilot Make & Model 
Autopilot Software Version 
Ground Control Station Software Program 
Ground Control Station Software Version 
Flight hours on platform 
Time since last maintenance 
9. What Communications Frequencies were in use for GCS, RC Controller, and Payload? 
10. Are you aware of any frequency interference due to communication radio or cellphone use in proximity to the GCS at 
the time of the event? Explain if any. 
11. Was the flight within Visual Line Of Sight (VLOS), or Beyond Visual Line Of Sight (BVLOS)? 
12. What was the Date and Time at the time of Launch?  
___________________________  (MM/DD/YYYY – hh:mm local) 
13. What was the distance of the vehicle from the launch site of the time of the event? (distance in feet)  
14. Which of the following occurred?  
!  Loss/Degradation of vehicle to GCS communication 
!  Loss/Degradation of GCS to vehicle communication 
!  GPS Satellite or other navigation system signal loss/degradation 
!  Other navigation system failure 
!  Lateral Deviation from flight geography 
!  Vertical Deviation from flight geography 
15. What Navigation Geofence Limitation was Triggered or Breached?  
!  Lateral Geofence 
!  Vertical Geofence (climb or descent above/below flight geography) 
!  No Geofence Enabled 
!  None 
16. What Navigation Geofence SYSTEM was Triggered or Breached?  
!  Vehicle Geofence 
!  GCS Geofence 
!  Not Applicable 
17. What Loss of Aircraft Control Occurred 
!  Power (battery) failure 
!  Motor failure 
!  Propeller Failure 
!  Flight Control System failure 
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Appendix B: The NC II DMP Elements 
Aircraft Flight Plan       

Variable Name Type Description 
uvin STRING Version 4 UUID obtained from prototype NASA USS 
gufi STRING GUFI from the USS for this flight 
wpSequenceNum_nonDim INTEGER Waypoint sequence number (i.e., sequence of waypoint for the aircraft to 

fly to). Start with Ò0Ó. If no waypoints are available, use a single Ò-1Ó.  
wpType_nonDim INTEGER Enter 1 for fly-over type, and 0 for fly-by type      
wpLat_deg FLOAT Waypoint latitude (dec. degree), specify at least seven decimal degrees 
wpLon_deg FLOAT Waypoint longitude (dec. degree), specify at least seven decimal degrees 
wpAlt_ft FLOAT Waypoint altitude, WGS-84 (ft)   
wpTargetGroundSpeed_ftPerSec FLOAT Target ground speed at waypoint  (ft/s) 
wpTargetAirSpeed_ftPerSec FLOAT Target airspeed at waypoint (ft/s) 
hoverTime_sec FLOAT Time hovering at waypoint (if applicable) (sec). Include 3 decimal places 

of precision. 
wpGpsWeek_wk INTEGER GPS Week arrival time at intended waypoint (if known) 
wpGpsSec_sec FLOAT GPS SOW (seconds of week) arrival time at intended waypoint (if known). 

Include 3 decimal places of precision. 
 
 
UAS Specifications      

Variable Name Type Description 
uvin STRING Version 4 UUID obtained from prototype NASA USS 
aircraftReceiverSensitivity_dBm FLOAT Sensitivity of aircraft C2 receiver (dBm) 
gcsReceiverSensitivity_dBm FLOAT Sensitivity of GCS receiver (dBm) 
frequency_hz FLOAT The center frequency (Hz) 
bandwidth_hz FLOAT Bandwidth (Hz) 
protocol STRING e.g., MavLink, TCP/IP 
lateralNavPositionError95Prct_ft  FLOAT 95% navigation system lateral error (ft) 
verticalNavPositionError95Prct_ft  FLOAT 95% navigation system vertical error (ft) 
lateralNavVelocityError95Prct_ftPerSec FLOAT 95% navigation system lateral velocity error (ft/s) 
verticalNavVelocityError95Prct_ftPerSec FLOAT 95% navigation system vertical velocity error (ft/s) 
maxTakeoffWeightWithFuel_lb FLOAT This is the empty weight of the vehicle plus energy source 

(batteries or fuel) and the maximum payload the vehicle can carry 
(lbs) 

numRotors_nonDim INTEGER If vehicle is a multirotor or propeller driven aircraft, indicate the 
number of rotors 

serviceCeiling_ft INTEGER Maximum altitude (MSL) that aircraft can nominally operate (ft) 
maxEndurance_sec FLOAT This value corresponds to the endurance at maximum payload for 

the given battery/power source(s) used by this vehicle (sec). 
Include 3 decimal places of precision.  

maxRange_ft FLOAT This value corresponds to the range at maximum payload for the 
given battery/power source(s) used by this vehicle (ft) 

maxAirspeed_ftPerSec FLOAT (ft/s) 
cruiseSpeed_ftPerSec FLOAT (ft/s) 
maxRateOfAscent_ftPerSec FLOAT (ft/s) 
maxRateOfDescent_ftPerSec FLOAT (ft/s) 
minTurnRadius_ft FLOAT (ft) 
maxBankAngle_deg FLOAT (deg) 
maxTurnRate_degPerSec FLOAT (deg/s) 
maxPitchAngle_deg FLOAT (deg) 
maxPitchRate_degPerSec FLOAT (deg/s) 
maxRollAngle_deg FLOAT (deg) 
maxRollRate_degPerSec FLOAT (deg/s) 
maxYawAngle_deg FLOAT (deg) 
maxYawRate_degPerSec FLOAT (deg/s) 

                                                        
     see http://tfmlearning.fly.faa.gov/Publications/atpubs/AIM/Chap1/aim0102.html for descriptions of fly-by and fly-
over waypoints. 


