Ground Control Station (GCS)

Ground Control Stations (GCS) are ground-based hardware and software that
allow UAV operators to communicate, control, and configure a drone

Configuration parameters are set for normal drone operation or autonomous

operation




Proprietary - DJI, Naza, etc.
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QGroundControl

Key features:

Open Source Software
PX4 and ArduPilot firmware
Multirotor, fixed wing

Windows, Mac, Linux, Android

@ http://garoundcontrol.com/
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http://qgroundcontrol.com/

QGroundControl

4 Back < %Q Vehicle Setup

mmary

Airframe
Firmware

System ID

Airframe type

Vehicle

Firmware Version

Custom Fw. Ver.

Airframe

Sensors

Flight Modes Safety

Low Battery Failsafe

RC Loss Failsafe
RC Loss Timeout

Data Link Loss Failsafe

RTL, Then

Safety

PID Tuning

Parameters

1

Quadrotor x
Generic Quadcopter
1113

0.0.0

Warning
Return mode
1.0s
Disabled

Land immediately

Below you will find a summary of the settings for your vehide. To the left are the setup menus for each component.

Sensors

Compass 0
Compass 1
Gyro
Accelerometer

Camera

Trigger interface  Generic PWM (IR trigge...
Trigger mode  Time based, on command
AUX pins 56

ELIL

Roll
Pitch
Yaw
Throttle
Aux1
Aux2

© NSO hA N

Flight Modes

Mode switch
Flight Mode 1
Flight Mode 2
Flight Mode 3
Flight Mode 4
Flight Mode 5
Flight Mode 6

Airframe configuration

Channel 8
Stabilized
Unassigned
Unassigned
Position
Unassigned
Mission

Power

Battery Full
Battery Empty
Number of Cells

Calibrate sensors (compass, gyro, accel)
RC remote radio channels

Flight modes
Power, ESC
Motors

Safety features

Custom parameters (safety switch, OSD, etc.)




Step 1 - Airframe

QGroundControl
% Back < %O Vehicle Setup

Helicopter Hexarotor +

Summary

Firmware

Sensors

Hexarotor x Octo Coax Wide Octorotor +

Hexarotor Coaxial

w

\ Blade 130X

|

| Generic Hexarotor coaxial geomeﬂiy | Generic Hexarotor x geometry l Steadidrone MAVRIK - l Generic Octocopter + geometry »

Octorotor Coaxial Octorotor x

Flight Modes

Motors

Safety

Plane V-Tail

==

Plane A-Tail Quadrotor + Quadrotor H

s

e

~—

PID Tuning

Generic 10" Octo coaxial geomeny| | Generic Octocopter X geometry » |

| Applied Aeronautics Albatross | | X-UAV Mini Talon I Generic 10" Quad + geometry ~ l Reaper 500 Quad

Quadrotor Wide

Camera

Parameters

Quadrotor asymmetric

Quadrotor x Rover Simulation (Copter) Simulation (Plane)

Team Blacksheep Discovery =

| Spedix S250AQ

Generic Quadcopter | Generic Ground Vehicle | HIL Quadcopter X ‘ HILStar (XPlane)

Simulation (VTOL)

Q

Standard Plane

Standard VTOL Tilt-Quad Tricopter Y+ Tricopter Y.

0 e a8 Q LS o



Step 2 - Sensors

QGroundControl

% Back < %O Vehicle Setup

e Sensors Setup

Sensors Setup is used to calibrate the sensors within your vehicle.
rimare | compass | |

Alrframe Gyroscope Start the individual calibration steps by diicking one of the buttons to the left.

T . Calibrate compasses - rotate drone in several directions
= o Ensures that mag sensors are accurate

Flight Modes | grientations

. Calibrate gyro - place drone in horizontal position

o Zeros out any drift

Safety

. Calibrate accelerometer - place drone on all sides
o Sets up/down / left/right/top / bottom

Parameters

Level horizon

Orientations - Orientation of the front of flight controller




Step 3 - Radio

® QGroundControl

% Back < %u Vehicle Setup

Radio Setup

Radio Setup is used to calibrate your transmitter. It also assign channels for Roll, Pitch, Yaw and Throttle vehicle control as well as determining whether they are reversed.

Summary

Attitude Controls
Roll

Firmware

Airframe Pitch

Yaw
Sensors

Throttle
i C
Flight Modes Channel Monitor
1 °

3 @

Additional Radio setup: s @

AUX1 Passthrough RC channel Channel 12 » | AUX2 Passthrough RC channel Channel 7 ~
PARAM1 tuning channel Unassigned ~ [ PARAM2 tuning channel Unassigned ~
Safety PARAMS3 tuning channel

Spektrum Bind Copy Trims

PID Tuning

Camera

Calibrate RC remote end points

Ensures channels used are recognized

Sets the first 2 auxiliary outputs to control servos or other actuators




Step 4 - Flight Modes

% Back < %O‘ Vehicle Setup

Flight Modes Setup

Summary
Fligt Modes Setup is usad to configure the transmitter switches associated with Flight Modes.

Firmware  Flight Mode Settings Switch Settings

Mode Channel | Channel 8 ~ Arm switch channel Lar no o _u switch channel

Airfrar e

Flight Mode 1 | Stabilized ~ =mergency Kill switch channel Loiter switch channel

Sendbrs Flight Mode 2 | Unassigned ~ | ¢ ffboard switch channel Unassigned~ | Return switch channel

Flight Mode 3

Ct annel Monitor

Flight Mode 4

Flight Mode 6 | Mission -/

Safety
Use Multi Channel Mode Selection
PID Tuning

Camera

Parameters




Step 4 - Flight Modes

QGroundControl

% Back < %O‘ Vehicle Setup

Flight Modes Setup

Summary
Flignt Modes Setup is used to configure the transmitter switches associated with Flight Modes.

Firmware  Flight Mode Settings Switch Settings

Mode Channel Arm switch channel nding gear switch channel

Airfrar e
Flight Mode 1 Emergency Kill switch channel Loiter switch channel

Flight Mode 2

G i C ffboard switch channel Return switch channel

Flight Mode 3
Ct annel Monitor

Flight Mode 4

Flight Mode 6 | Mission -/

Motors
Safety

Use Multi Channel Mode Selection
PID Tuning

Camera

Parameters

-~

Limited tilt
Limited tilt

Release




GroundControl

% Back < %O Vehicle Setup
Summary Search: _ clear | [l show modified only

COM_LKDOWN_TKO 3.000 s Timeout for detecting a failure after takeoff
Firmware

MC_ACRO_EXPO 0.69 Acro mode Expo factor for Roll and Pitch
Airframe MC_ACRO_EXPO_Y 0.69 Acro mode Expo factor for Yaw

MC_ACRO_P_MAX 720.0 deg/s Max acro pitch rate
Sensors
MC_ACRO_R_MAX 720.0 deg/s Max acro roll rate
MC_ACRO_SUPEXPO 0.70 Acro mode SuperExpo factor for Roll and Pitch

MC_ACRO_SUPEXPOY 0.70 Acro mode SuperExpo factor for Yaw
Flight Modes

MC_ACRO_Y_MAX 540.0 deg/s Max acro yaw rate

MC_BAT_SCALE_EN Disabled Battery power level scaler

MC_PITCHRATE_MAX 220.0 deg/s Max pitch rate

Actuators
MC_ROLLRATE_MAX 220.0 deg/s Max roll rate

Safety RC_MAP_ACRO_SW Unassigned Acro switch channel (deprecated)

PID Tuning
Flight Behavior

Camera

Parameters




Step 5 - Power, and ESCs

QGroundControl

% Back < ga Vehicle Setup

o Power Setup

Power Setup is used to setup battery parameters as well as advanced settings for propellers.

Battery 1

Source Power Module ~.

Number of Cells (in Se.'=s) “ Battery Max: 0.0V

Sensors Empty Voltage (per cell) _ Battery Min: 0.0V
Full Voltage (per cell) “

[l show Advanced Settings

Firmware

Airframe

Flight Modes Battery 2

i

ESC PWM Minimum and Maximum (. 'ibration

TELEM3 TELEM2 TELEM1

—

GPS2 UART4812C

Motors

Safety You must use USB connection for this operation.

Calibrate
PID Tuning

¥ show UAVCAN Settings
Flight Behavior

UAVCAN Bus Configuration

Camera X
Sensors Automatic Gopfigange required restart

Parameters
UAVCAN Motor Index and Direction Assignment

ESC parameters will only be accessible in the editor after assignment.

Start the process, then turn each motor into its turn direction, in the order of their motor indices.

Start Assignment

Stop Assignment

(—FMUPWMOUT—,  —VOPWMOUT —

§§8765n32137655321




QGroundControl

% Back < ga Vehicle Setup

Power Setup
Summary
Power Setup is used to setup battery parameters as well as advanced settings for propellers.

Battery 1

Source Power Module ~

Number of Cells (in Series) Battery Max: 0.0V

s S

Full Voltage (per cell)

Firmware

Airframe

[l show Advanced Settings

Flight Modes Battery 2

Powe Source

Motors ESC PWM Minimum and Maximum Calibration

Safety You must use USB connection for this operation.

Calibrate
PID Tuning

¥ show UAVCAN Settings
Flight Behavior

UAVCAN Bus Configuration

Camera X
Sensors Automatic Gopfigange required restart

Parameters
UAVCAN Motor Index and Direction Assignment

ESC parameters will only be accessible in the editor after assignment.

Start the process, then turn each motor into its turn direction, in the order of their motor indices.

Start Assignment

Stop Assignment




Step 6 - Motors (and Other Actuators)

QGroundControl

< Exit Vehicle Configuration

<A summary Actuators Config Advanced

Airframe Geometry: Multirotor Actu Outputs

() sensors
PWM MAIN UAVCAN
B0 Radio Motors 4~

N Flight Modes Bidirectional Slew Rate Position X Position Y Position Z Direction CCW Axis

Identify & Assign Motors I d e n tlfy

B Power Motor 1: Upwards Oto rS
Motor 2: Upwards MAIN1-4  DShot600 = l I I

RevRangz
8 safety Motor 3: Upwards Function

\iur Servos)

14} Pio Tuning Motor 4: ; Upwards MAIN1: ‘Motor2 = [l

14} Fiight Behavior MAIN2: ‘Motor3 - [ 2 00
)

@ Parameters
MAIN3: Motor4 = [l

o Firmware
MAIN 4: Motor 1 = .

Hz

MAIN 5-6 PWM50Hz ~

Rev Range
(for Servos)

MAIN 5: RCAUX1 = 2000 -
Actuator Testing

- MAIN7-10  PWM400Hz ~

Function Disarmed Minimum Maximum Failsafe

Function Disarmed Minimum Maximum Failsafe

Rev Range
(for Servos)

wAIN7: | Disabled =
MAIN 8: | Disabled »

MAIN9: | Disabled =

Optional:
Motor spin di
can be set h

MAIN 10: | Disabled ~

Set Spin Direction 1 Set Spin Direction 2




Step 6 - Motors (and Other Actuators)

QGroundControl

< Exit Vehicle Configuration

A summary Actuators Config

Airframe Geometry: Multirotor Actu Outputs

() Sensors

PWM MAIN UAVCAN
B0 Radio Motors 4~

Bidirectional Slew Rate Position X Position Y Position Z Direction CCW Axis
MUY Fiight Modes Identify & Assign Motors

= Power Motor 1: Upwards

Motor 2: Upwards MAIN1-4 | DShot600 =

Rev Range
B safety Motor 3: Upwards il (for Servos)
{4 Pio Tuning Motor 4: Upwards MAN1: ‘Motor2 - [l

tlf Fight Behavior MAIN2: Motor3 = [l

@ Parameters
MAIN3: Motor4 = [l
o Firmware

MAIN 4: Motor 1 = .

MAIN 5-6 PWM50Hz ~

Kev Range
(for Servos)

MAIN 5: |[RCAUX1 = 2000 - [ ]
Actuator Testing
MAIN 6 RCAUX2 = - [ ]

Function Disarmed Minimum Maximum Failsafe

- MAIN7-10 | PWM400Hz ~

Function Disarmed Minimum M.¥imum Failsafe

Rev Range
(for Servos)

MAIN7: | Disabled =
MAIN 8: | Disabled »
MAIN9: | Disabled =

MAIN 10: | Disabled ~

Set Spin Direction 1 Set Spin Direction 2

Advanced




Geometry: Multirotor
Summary

Firmware Motors

Position X Position Y Direction CCW

Airframe

Sensors

Flight Modes

Power

X £
L.Y

Safety
Actuator Testing

PID Tuning
-
Flight Behavior

Camera

Parameters

roundControl

Q
%@ s < By vehicle Setup

Actuator Outputs

PWM MAIN UAVCAN

Identify & Assign Motors

Rev Range
(for Ser.us)

1000 _Jroco | zog AT

I g N

AUX3:| Disabled v n.
E

Function Disarmed Minimum Maximum

Rev Range
(for Servos)

I K O
R N O

Function Disarmed Minimum Maximum

Rev Range
(for Servos)

R O
R K O

Function Disarmed Minimum Maximum



Step 7 - Safety

% Back < %O Vehicle Setup

Summary

Geofence Failsafe Trigger

[
Airframe -
n Max Radius:
="
v 100 m

Firmware

Sensors Max Altitude:

Return To Launch Settings

Digoce Climb to altitude of
Return to launch, then:

O Land immediately

< 4
A 7
Motors . Loiter and do not land
a k=

@ Loiter and land after spedified time
Safety
Loiter Time

PID Tuning Loiter Altitude

Camera 1L and Mada Sattings

Parameters
% Landing Descent Rate:

Disarm After:

Vehicle Telemetry Logging

4 Telemetry logging to vehicle storage: | Enabled
_4 Ty logging g




Step 8 - Safety Switch, Pre-Arm CBRK_IO_SAFETY =0

COM_PREARM_MODE = ALWAYS

Safety switch ACTIVE
Servos / RC_MAP_AUX channels always active

T CBRK IO _SAFETY =0
( COM_PREARM_MODE = Safety Button

Safety switch ACTIVE
Servos / RC_MAP_AUX channels active only after
Safety switch is pressed

CBRK_IO_SAFETY = 22027
COM_PREARM_MODE = ALWAYS / DISABLED

No Safety Switch
Servos / RC_MAP_AUX channels always active




% Back < g@ Vehicle Setup

ummary

Step 8 - OSD

isabled ~ Serial Configuration for Roboclaw Driver

Airframe

Parameters

B

> ETDI to USB
for config

MicroOSD

Configuration App
https://code.google.com/archive/p/arducam-

Configure Telemetry port 2
e MAV_1 CONFIG =TELEM 2
e MAV_1 FORWARD =1
e MAV_1 MODE =0SD
e MAV_1 RATE =57600 B/s

Reboot vehicle to access next parameter
e SER TEL2 BAUD =57600 8N1

osd/downloads

Configure Telemetry port 3
e MAV 2 CONFIG=TELEM 3
e MAV_2 FORWARD =1
e MAV 2 MODE =0SD
e MAV_2 RATE =57600 B/s

Reboot vehicle to access next parameter
e SER TEL3 BAUD =57600 8N1

N
P



https://www.amazon.com/gp/product/B01N52ONB3/ref=ppx_yo_dt_b_search_asin_title?ie=UTF8&psc=1
https://holybro.com/collections/vtx-osd/products/micro-osd-v2
https://www.amazon.com/gp/product/B077P48V58/ref=ppx_yo_dt_b_search_asin_title?ie=UTF8&psc=1
https://www.amazon.com/gp/product/B077P48V58/ref=ppx_yo_dt_b_search_asin_title?ie=UTF8&psc=1
https://code.google.com/archive/p/arducam-osd/downloads
https://code.google.com/archive/p/arducam-osd/downloads
https://www.amazon.com/gp/product/B01N52ONB3/ref=ppx_yo_dt_b_search_asin_title?ie=UTF8&psc=1
https://holybro.com/collections/vtx-osd/products/micro-osd-v2
http://www.youtube.com/watch?v=PtWvBMhfTdg

Parameters

Step 8 - Parameters (Range finders, Optical flow)

® ar

SENS_EN_XXXXX set to “1”
SENS_EN_VL53L1X
SENS_EN _LL40LS
SENS _EN_SF1XX
...and others

21



Range finders

© asrunacons ~ o x © Gseuraconel - o x
] = <[By ana

T 1 aumoe
1 ammoe

1 ATITUDE TARGET

[<[<] ]
Mk

DISTANGE SENSOR *

1 eSTMATOR STATUS

1 EXtENDED.SYS STATE

T

HEARTBEAT

1 oG

1 POSTION.TARGET.LOCAL NeD

1 sssams

veRUD.

1 viRanon
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Optical flow

ARK Flow - ARK Electronics



https://arkelectron.com/product/ark-flow/
http://www.youtube.com/watch?v=aPQKgUof3Pc

Optical flow

QGroundControl parameters for the ARK Flow

UAVCAN_ENABLE 2 (reboot required to detect CAN sensors)
EKF2_OF_CTRL enable

EKF2_GPS_CTRL 0

UAVCAN_SUB_FLOW enable

UAVCAN_SUB_RNG enable

EKF2_RNG_A_HMAX 10 m (32.8 ft)

EKF2_RNG_QLTY_T 02s

UAVCAN_RNG_MIN

0.08 m (0.26 ft)

UAVCAN_RNG_MAX 30 m (98.4 ft)
SENS_FLOW_MINHGT 0.08 ft (0.26 t)
SENS_FLOW_MAXHGT 25 m (82 ft)
SENS_FLOW_MAXR 74

EKF2_OF_POS_X, EKF2_OF_POS_Y, EKF2_OF_POS_Z

Set X, Y, Z positions of the optical flow focal point in the body frame (refer to diagram for +/-)

24


https://docs.px4.io/main/en/dronecan/ark_flow.html

QGroundControl

< Exit Analyze Tools

Log Download

\
@ GeoTag Images

> MAVLink Console

@ MAVLink Inspector

W Vibration

Optical flow

Check the distances to make sure the optical flow sensor is functioning

correctly.

Inspect real time MAVLink messages.

1 EXIENDED_SYS_SIATE

1 GPS_RAW_INT

1 | IEARTBEAT

1 | IGHRES_IMU

1 LINK_NODE_STATUS

1 LOCAL_POSITION_NED

1 MISSION_COUNT

1 MISSION_CURRENT

1 ODOMETRY

1 OPEN_DRONE_ID_LOCATION

124 PARAM_VALUE

125 PARAM_VALUE

1 PING

5.0HZ

5.0Hz

1.0Hz

49.2Hz

1.0Hz

30.0Hz

0.0Hz

1.0Hz

30.0Hz

1.0Hz

0.0Hz

0.0Hz

1.0tz

1 POSITION_TARGET_LOCAL_NED 10.0Hz

- (9

Message: OPTICAL_FLOW_RAD (106)

Component: 1

Count: m

Actual Rate: 9.2Hz

Set Rate: Default ~

Name Value Type Plot1  Plot2
time_usec 86551213 uint64_t [ ] [ ]
sensor_id 0 uints_t | I |
integration_time_us 15872 uint32_t | I |
integrated x 0 float | B |
integrated_y 0 float [ ] [ ]
integrated_xgyro -3.067 48e-05 float | I |
integrated_ygyro 1.,5323e-05 float [ ] [ ]
integrated_zgyro nan float [ ] [ ]
temperature 0 int16_t [ ] [ ]
quality 149 uint8_t | I |
time_delts_distance_us o uint32_t [ ] [ ]
distance 0.632813 float | B |

|
|

Values may be in meters or centimeters

oundControl

< Exit Anai;7e Tools

Log Download

GeoTag Images

© (i)

> MAVLink Console

Vibration

@ MAVLink Inspector

inoect real time MAVLink messages.

1

1

1

1

1

1

ATTITUD.

ATTITUDE_QUATER: "N

ATTITUDE_TARGET

BATTERY_STATUS

‘COMMAND_ACK

CURRENT_EVENT_SEQUENCE

100.0Hz

50.0Hz

10.0Hz

0.8Hz

0.0Hz

0.8Hz

DISTANCE_SENSOR

1

1

1

1

1

1

1

ESTIMATOR_STATUS

EVENT

EXTENDED_SYS_STATE

GPS_RAW_INT

HEARTBEAT

HIGHRES_IMU

LINK_NODE_STATUS

LOCAL_POSITION_NED

1.0Hz

0.0Hz

5.0Hz

5.0Hz

1.0Hz

50.0Hz

1.0Hz

30.0Hz

|
CompAll » &
|
|

Message: DISTANCE_SENSOR (132)

Component: 1

Count: 926

Actual Rate: 10.0Hz

Set Rate: Default ~

Name Value Type Plot1  Plot2
time_unot ms 108109 uint32_t [ | [ ]
min_distance 7 uint16_t [ ] [ ]
max_di 2999 uint16_t [ | [ ]
current_distance 63 uint16_t [ | [ ]
type 0 uint8_t [ ] [ ]
id 0 uintg_t [ ] [ ]
orientation 25 uintg_t [ | [ ]
covariance 0 uint8_t [ | [ ]
horizontal_fov (] float | B8
vertical_fov (] float | I |
quaternion 0,0,0,0 float [ ] [ ]
signal_quality 0 uint8_t [ | [ ]




GPS & TELEMETRY

HOW A NON-RTK AIRCRAFT CAPTURES HOW AN RTK-CAPABLE AIRCRAFT CAPTURES
AERIAL POSITION POSITION with a BASE STATION
(2 - 3 m accuracy) (cm accuracy)

UAS receives GNSS Data from Satellites.
Base Station receives GNSS data from
Satellites

Drone reports position to controller.

Controller sends positional corrections
calculated from satellite position, drone

position, and Base Station corrections. BAS E STAT' O N
The corrected location information is sent
to the UAS via the controller/software.

Reference: https://dronelife.com/2022/03/20/rtk-and-drone-mapping-do-you-need-it-is-it-worth-it/



https://dronelife.com/2022/03/20/rtk-and-drone-mapping-do-you-need-it-is-it-worth-it/

HOW AN RTK AIRCRAFT DETERMINES
POSITION with NTRIP

W

internet

5

L
Cell tower

Reference: https://dronelife.com/2022/03/20/rtk-and-drone-mapping-do-you-need-it-is-it-worth-it/



https://dronelife.com/2022/03/20/rtk-and-drone-mapping-do-you-need-it-is-it-worth-it/

G PS THROTTLE e O
0 \
satellites o3 RC . &

‘Q:‘ Transmitter
%‘0
Y

PPP

9.9,
L X X 4
%°

/ &
Telemetry link b

— ) —
- 9

RC Receiver Internet, optional

R 28




TELEMETRY

Telemetry frequency
e 915 Mhz (US)

Configure Net ID for your telemetry module
e Use modem AT commands
o https://docs.px4.io/main/en/data links/sik radio.html

e Use the Radio Configuration tool
o https://files.rfdesign.com.au/
m hitps://files.rfdesign.com.au/Files/tools/REDTools-VV2.61.zip

o Mission Planner GCS (https://ardupilot.ora/planner/)

29


https://docs.px4.io/main/en/data_links/sik_radio.html
http://vps.oborne.me/3drradioconfig.zip
https://files.rfdesign.com.au/
https://files.rfdesign.com.au/Files/tools/RFDTools-V2.61.zip
https://ardupilot.org/planner/

0 SikRadio Config 1.4 - by Michael Oborme
Settings  Terminal  RSSI  About
1. Please Select the comport

and baudrate for your SikRadio.
2. Then click load settings.

| Si

RADIO
CONFIG

Load Save Upload Firmware
Settings Settings (Loeal)

Reset to
Defaults

‘ Upload Custom Status Leds
irmurare

Version

this ensures you wont lose radio link

Local Remote
Version | I |
RSSI ‘ ‘
Format Min Freq Format
Baud Max Freq Baud
Air Speed # of Channels Air Speed
Duty Cycle Net ID
Tx Power LBT Rssi Tx Powe
ECC RTSCTS ECC
Maviink
Op Resend ] AES Encypton | op Rfsend
GPI1_1R/CIN AES Key I GPI
GPI_1R/COUT Seifings Tor Standard Mavlid GPIi_1R/COUT
Settings for Low Latency l
— e wgem mamm Jm
NOTE: Always click “Copy required to remote" when modifying red

Win Freq

Max Freq

# of Channels
Duty Cycle
LBT Rssi
RTSCTS

Data Max Window (ms) 3

AES Encryption
AES Key

B8 RFD900 Tools 261 - RFDesign - o x

BEldoGEsign

Loca Remcts
Ve [FDSKZ0m TR | DEVCE | cor o | -
ID_HM_TR | i =Y
URFSSE 2970 U noe 5/0pis 0 b0 | [P £
RSS! | =0 stx=0 sox=0 ecc=0/0temp=25 deo=0

Settings _Terminal RSS!

Fomat VinFrea 800 | Aetcona ode e Freg E) Aeterna Mod
b 0 o] M w0 v Mo
E— Ot
W 0 oo [
Do 5 orae B
a RTSCTS.
P R S
Op Resend O, AesEncoption [0 AES Encyption |0
B I e
Gro1_IR/COUT [ o ofor_trcour GPo1_35BUSOUT:
Rate/FregBand S ———— ate/FreqBand
GPI1_2AUXIN GPIOT_TFUNC GPIT_2AUXIN GPIOT_IFUNC
s B [ o o [sarpurosswe

m=l]

https://files.rfdesign.com.au/Files/tools/REFDT

Wision Planner .81 buid 13874125536

& G -
DATA PLAN |SETUP. CONFG SIMULATION
Install Firmware
Install Firmware Legacy

Secure

LRRs:
Optional Hardware axe0

r— NetlD
PX4Flow Ll
Ecc
Bluetooth Setup
Mavtink
Antenna Tracker
Op Resend
> Advanced GRIT_IRCIN

)

FELP

o
x=0 ecc=0/Dtemp:

% Min Freq

b
:

[ [ #oicromneis
Uty Cycle
[E— |

1rcout W

_ARDUPILOT
R

~Remal
DEVRE i it
81060

o i Freq
[ MexFrea
[ #oicromes
[ oworee
:- LBT Rssi

s rrsc

ik [ W vidow ()

OpResend Ml AES Encryption

GPIIRCN W AES Key
|| sermeour m

e

00ls-V2.61.zip

https://ardupilot.org/planner/
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http://vps.oborne.me/3drradioconfig.zip
https://files.rfdesign.com.au/Files/tools/RFDTools-V2.61.zip
https://files.rfdesign.com.au/Files/tools/RFDTools-V2.61.zip
https://ardupilot.org/planner/

OPTIONAL - Telemetry Logs & Post Flight Analysis




Telemetry Logging (The Black Box)

e Flight control logs are stored on the SD Card of the Pixhawk FC, or

e Logs can be downloaded using QGroundControl: Analyze View > Log Download.

QGroundControl

% Back < & Analyze Tools

Log Download Log Download allows you to download binary log files from your vehicle. Click Refresh to get list of available logs.

Date Status Refresh
Wednesday, 16 June 2021 5:54:56 PM Available
Thursday, 17 June 2021 3:12:12 PM Awvailable

GeoTag Images

Download

MAVLink Console Thursday, 17 June 2021 5:50:59 PM Available

Wednesday, 1 September 2021 9:06:25 AM Available Erase All
Wednesday, 1 September 2021 10:38:01 AM Available
Wednesday, 1 September 2021 1:34:30 PM Awvailable
Wednesday, 1 September 2021 1:43:08 PM Available

MAVLink Inspector

Vibration



https://docs.qgroundcontrol.com/master/en/analyze_view/log_download.html

Analysing The Logs

e Upload the log file to the online Flight Review tool (http://logs.px4.i0)

e After upload you'll emailed a link to the analysis page for the log

QGroundControl = [m] X

% Back < & Analyze Tools

Log Download Log Download allows you to download binary log files from your vehicle. Click Refresh to get list of available logs.

Date Status

GeoTag Images Wednesday, 16 June 2021 5:54:56 PM Available
Thursday, 17 June 2021 3:12:12 PM Available

MAVLink Console Thursday, 17 June 2021 5:50:59 PM Available
Wednesday, 1 September 2021 9:06:25 AM Available
‘Wednesday, 1 September 2021 10:38:01 AM Available
MAERESpeL ) Wednesday, 1 September 2021 1:34:30 PM Available
Wednesday, 1 September 2021 1:43:08 PM Awvailable

Vibration



http://logs.px4.io

Flight control logs are stored on the SD Card of the Pixhawk FC, or

Logs can be downloaded using QGroundControl: Analyze View > Log Download

Telemetry, flight path to analyze performance, flight mishaps, or other incidents



https://docs.qgroundcontrol.com/master/en/analyze_view/log_download.html

