[bookmark: _qgn75y7yx6na]Starting up and calibrating Plane
This article describes the basic setup and calibration that should be performed before launching Plane.
[bookmark: _j5wpkhlr4ewn]Ground calibration
Set your transmitter mode switch to Manual. This is a safe mode in which to start up the system.
When you power on your board at the field, you should leave the plane motionless on the ground until the LEDs stop flashing blue and red (about 30 seconds). This means that the gyros have been calibrated.
[bookmark: _3ptqpcz9jfac]Disengage the safety switch (if present)
If the flight controller has a safety switch connected, it must be disengaged before the vehicle can be armed.
· Safety Switch LED Indications:
· Fast Blinking indicates: Error Condition, Safety cannot be disengaged. Possibly not calibrated or sensor error.
· Slow Blinking indicates: Safe condition. Safety can be disengaged by depressing Safety Button for 5 seconds.
· LED Continuously on indicates: Safety has been disengaged. The flight controller may be armed with Throttle down and to the right.
· When the LED is continuously on indicating Safety Disengaged it may be toggled back to a Safety engaged condition by depressing the Safety button for 5 seconds.
Note
Both the Safety engaged and Safety disengaged conditions require the button to be held down for 5 seconds to toggle them. This is a safety mechanism to prevent accidental disarming during flight and accidental arming during transportation.
[bookmark: _x2qhte3mzad1]Calibrate and check the Airspeed sensor (if present)
If the vehicle has an airspeed sensor then the pre-flight checks described here should be performed before each flight.
[image: ../_images/preflight.jpg]
[bookmark: _fo4wbw9k8z1v]Wait for GPS lock
You should wait for GPS lock before flying which is normally indicated by the flight controller’s LEDsbecoming green. If you do not wait for GPS lock the barometric altimeter calibration will be incorrect and RTL, Loiter, Auto and any other GPS dependent modes will not work properly.
For Plane the home position is initially established at the time the plane acquires its GPS lock. It is then continuously updated as long as the autopilot is disarmed.
This means that if you execute an RTL, your plane will return to the location at which it was armed. If the plane you arm is not a good return point then please setup a rally point instead. A rally point will be used in preference to the home location for RTL.
[bookmark: _bkpd0bo2793d]Check servo movements
BEFORE EVERY FLIGHT: before take off, hold the aircraft in your hands and switch to FBWA mode, then pitch and tilt the plane it to confirm that the control surfaces move the correct way to return it to level flight. (The ailerons and elevators will move; the rudder only coordinates turns with the ailerons in flight, so it won’t move much on the ground). This will ensure that you haven’t accidentally reversed a channel.
You should do this before every flight, just as you move your control surfaces with your RC transmitter to ensure that nothing’s reversed. Failing to do this is the #1 cause of crashes.
Note
As a safety measure, your throttle will only arm on the ground in Manual mode, Stabilize or for an autotakeoff in Auto mode. It will not come on in any other Auto mode until you are in motion in the air.
[bookmark: _buofdj5gx0vb]First flight
It is highly recommended that you switch into either Stabilize or Fly By Wire mode and observe the behavior of the control surfaces. They should move to return the plane to level when you pitch or roll it. If it isn’t rock solid, you can tune the gains by following the instructions here.
If you have not tuned your PID gains then you may like to consider doing the first takeoff in AUTOTUNE mode. That will start the tuning process as soon as you takeoff.
[bookmark: _euu739lpv02]Second flight
For your second flight, change the third mode (position 3 of your RC mode switch) to RTL in the Mission Planner’s mode setup page.
Once in the air switch the vehicle into RTL. This will test navigation. The aircraft should return to the location at which it armed (or the nearest Rally point) and orbit at a fixed altitude (which can be set with the Mission Planner).
If it does not return crisply and circle overhead in a near-perfect circle, you need to tune the autopilot a bit for your particular airframe. This can usually be done by adjusting the Roll parameters, as described here.
Once all this has checked out, you can program waypoint missions and test them in Auto mode.
[bookmark: _u5zr2iey5d54]Level Adjustment
You may find after flying your plane in FBWA that it has a tendency to turn in one direction and/or gains or loses height on a mid throttle setting with the transmitter sticks centred. If this happens, perform the following:
1) With your autopilot powered on the ground and connected to your mission planner, select FBWA on your transmitter, select the FLIGHT DATA tuning window and plot the nav_roll and nav_pitch data. With your transmitter sticks centred, these should both be zero as shown in this screenshot. If they are not, you need to repeat your RC calibration or adjust your transmitter trims and repeat the FBWA flight test
[image: ../_images/CheckFBWADemands.jpg]
If they are zero, then you need to adjust the AHRS_TRIM_X (roll) and AHRS_TRIM_Y (pitch) for the difference in angle between the autopilot board and your planes attitude when flying straight and level. You can change these by going to CONFIG/TUNING | Full Parameter List and adjusting the parameters as shown in the screenshot below.
[image: ../_images/AdjustRollPitchTrims.png]
Warning
These parameters are in radians (every 0.01 is about 0.6 of a degree) so adjust in increments of 0.01 initially. If the plane turns to the left, AHRS_TRIM_X should be increased. If the plane loses height with mid throttle, AHRS_TRIM_Y should be increased.

image1.jpg
o trtome) [l
manual [





image2.jpg
. — — Qr—— M e —
FLGHTOATA| FLGHTPLA NTALSETUP CONFGTUNNG  SWULATON TERWNAL  HELP  DONATE O

LinkStats ,"

Tuning
== ; : ; : : ; . ; 3
i 8
£ o
] .
s ©
a0 D i i i i i i i i i
men M0 T T2 7eM3  TeMs  TeMs TaMe  TaMT  TeMe 769
1S 06 localsnr Time (s) (10°3)
GSI0.0/targe
C = e = s g =
i e RESTETTRS TN SO [ ok ST e T ]
— I 1 . ¥ bl
W o e - L. b
W Logartrmic [ gpsstatus [l wind_dir W W chén W chéout M xrack_eror i battery_votage [l mog_ofs x [ accelcaly [l remnoise W hich1 W reoveridech] i
T Mo  Wwndve  Wrmagied [l o W chpercent [ w0 W bottey_romoini [ mag_cfsy W sccelcal: M peros W hich2 W reoveridechy) l
W oich Moot W Woccssa W chin Hrovol  Eonbee W ot Mooz Wsonarnge [ fech W i3 w:|:
oo W0 Wy M oo W chiout Hrovpch Wt M batery_usedn [ mag_decinstio [ sonrvotage [ localend [ iché. a |-
M ooundcouse I atd100 W W s W chzout M rov beang [l ditTraveled [l HomeAk Wrovwpess W freemem M reomotesh [ rcoverrdech ;? il
e Wopeed  Wox Wi W chou M toget beag W tmebAr [ DitTotome W rowterp [l load W DiRSSIResi [ reovenidech? IE
o W targetaispeed [ oy W chon W chéout W dst W mete WETMAY  Mamcdx bidevd [ pockedopren [ roovendechd ﬁ |:
ma W o o W n W chsou Woteor s WAZOMAY  Eamcdy W W irkquaityges I reovenidechd |
W otesl W ooundspeed [l mx W chén W chéout M ber_emor M togetatd100 [ press_cbs W oocal: [ remes I hwvoksge [ reovemidech’ |
W sloffsetrome [ vericaloeed B my W0 W o Wowderr  Wtavest  Worestep  Wacoocax [l nose Wiceror [l roovendecht 4l
> 2 - o e : rrom ey A T, Y S = =
S e o 2 B B Ve MG B AT L I e S L % 00 T A W
o | G R o st 018 g g [ Asopm Zoum [0





image3.png
- N
K tats,
Flight Modes = Vo e T =
o [ACRO_LOGKING 0 0 Dsatid TErabied Enable atude ocking when sks re reased
Basic Tuning ACROPICHRNE  [180 dogroes/socond | 10500 The mamum oh et t ul stk defecton n ACRO mode
Standard Params [ACRO_FOLL RATE ) [dogroes/socond | 10500 e masin ol et o ol sk deflecionin ACRO mode

Advanced Params

Planner

|AHRS_COMP_BETA

000105

This cortrols the time constant for the cross over frequency used to fuse.
|AHRS (aispeed and heading) and GPS data to estimate ground velocty.
Time constant is 0.1/beta. Alargertine constant il use GPS data less:
|and a small time constant wil use air data ess.

|AHRS_EKF_USE. 1 0-Disabled 1:Enabled o
This cortrols how how much to use the GPS to correct the atttude. This
|AHRS_GPS_GAIN 1 0010 shouid never be set o zerofor  plane as £ would resut in the plane.

losing cortrol i tums. For a plane please use the defaut value of 1.0.

|AHRS_GPS_MINSATS.

010

Mirimum rumberof satelites visble to use GPS for velocty based
|comections attude corection. This defaults o 6, which s about e point
1t which the velocty numbers from a GPS become oo unreible for
|accurate comedion ofthe acoslerometers.

|AHRS_GPS_USE

0-Disabled 1:Enabled

This cortrols whether o use dead-eckoring or GPS based navigation.
et to Othen the GPS wont be used for navigation, and only dead
reckoning wil be used. A vaive of &0 should never be used for nomal
[fight.

|AHRS_ORIENTATION

Tlone 1-Yawdb 2Yawdl 3-Yaw135 4 Yaw 180 5Yaw225 6Yaw27l
7-Yaw315 &Rol 180 9 Rol 180Yaw45 10:Rol 180Yaw9)
11-Rol180Yaw135 12-Ptch180 13Rol 180Yaw225 14 ol 180Yaw270
15:Rol180Yaw315 16.Rol90 17R0l90Yaws5 18 Rol90YansD
19:Rol90Yaw 135 20:Rol270 21 Rol270Yaw45 22Rol270Yan90

23 Rol270Yaw 136 24 Pich90 25Pch270 26 Pich180Yan9D
27P1ch180Yaw270 28 Rol90Ptch30) 29:Rol 180Pich90

30 Rol270Ptch0 31-Rol S0Ptch 180 32Rol270Ptch 180

33 Rol0Pich27D 34 Rol 180P1ch270 35 Rol270Ptch270

36 RolS0Pich180YawS0 37-Rol30Yan270

|Overall board orertation refative to the standard oriertation for the board
type. Thisrotatesthe IMU and compass reacings to allow the board to be:
(riented in your veficle a any S0 or 45 degree ange. This option akes.

affect on next boat. Afer changing you wil need to redevel your vehicle.

o % e
S e e
wsrox [l [orsans s st
e e e
sty | oo [ [omams et s
R —— T —r T e
T
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