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Version Changes

V2022 09 16

Super-Beacon 2 and Super-Beacon 3 connection scheme updated
V2022_05 13

Super-Beacon 2 and Super-Beacon 3 connection scheme added to section 3
- Connect Pixhawk4 to R8EF radiolink - scheme updated



1. Used hardware and software

To integrate Marvelmind with PX4 you will need:

- 1 x Pixhawk4 flight controller, firmware PX4 v1.10.1, QGroundControl
v4.0

- 1 x Holybro Pixhawk 4 Power Module (PMO07)
- 1 x R8EF Radiolink

- 1 xT8FB FHSS system

- 1 x Drone with battery

- 8 x Marvelmind Super-Beacon (6 x stationary beacons, 2 x paired mobile
beacons on the drone) - firmware V6.215+, NIA architecture, Dashboard
v6.215+

- 1 xModem HW v4.9 - firmware V6.215+, NIA architecture, Dashboard
v6.215+



2. Pixhawk4 setup:

- Update firmware on PX4 v1.10.1
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All QGroundControl connections to vehi be prior to firmware upgrade.
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Carry out the necessary calibrations according to the instructions of

Qgroundcontrol:
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COM_ARM_CHK_ESCS 1
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COM_ARM_IMU_ACC 070 m/s/s

Camera Control
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COM_ARM_IMU_GYR  0.250 rad/s

Camera trigger

DShot
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Maximum accelerometer inconsistency between IMU units that will allow arming
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Require valid mission to arm

Arm switch is only a button

Allow arming without GPS
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Set the compass usage mode EKF_MAG2_TYPE:

B QGroundControl
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DShot
Data Link Loss
EKF2
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FW Attitude Control

Failure Detector

Follow target

EKF2_MAGE_K
EKF2_MAGE_VREF
EKF2_MAG_ACCLIM
EKF2_MAG_BE_NOISE
EKF2_MAG_DELAY
EKF2_MAG_E_NOISE
EKF2_MAG_GATE
EKF2_MAG_NOISE
EKF2_MAG_TYPE
EKF2_MAG_YAWLIM
EKF2_MIN_OBS_DT
EKF2_MIN_RNG
EKF2_MOVE_TEST
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0.000100 Gauss)s
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Process noise for body magnetic field prediction

Magnetometer measurement delay relative to IMU measurements

Process noise for earth magnetic field prediction

Gate size for magnetometer XYZ component fusion

Measurement noise for magnetometer 3 fusion

Type of magnetometer fusion

Yaw rate threshold used by automatic selection of magnetometer

Minimum time of arrival delta between non-IMU observations befo

Expected range finder reading when on ground

Vehicle movernent test threshold

Measurement noise for non-aiding position hold




Enable the use of GPS to determine the height of EKF2_HGT_MODE:
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GPS_PO! 0.000 m Z position of GPS antenna in body frame (dowm 2xis with origin relative to vehicle centre of gravity)
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EKFZ_GPS_P_GATE 505D Gate size for GPS horizontal position fusion
= Battery Calibration
rmare EKF2_GPS_P_NOISE Measurement noise for gps position
Camera Control
EKF2_GPS_TAU Multi GPS Blending Time Constant
Airframe
Comera trigger EKF2_GPS_V_GATE u Gate size for GPS velocity fusion

Commander KF2_GPS_V_NOISE Measurament noise for gps horizontal velocity

Dshot KF2_GYR_B_NOISE Process naise for IMU rate gyro bias prediction

— EKF2_GYR_NOISE X y Rate gyro noise for covariance prediction
Flight Modes - HDG_GATE sD Gate size for magnetic heading fusion

HEAD_NOISE  030rad Measurement noise for magnetic heading fusion
Power —

HGT_MODE Determines the primary source of height data used by the EKF
Motors FW Attitude Control
= position of IMU in body frame (forward axis with erigin relative to vehicle centre of gravity)

Safety Follure Detector X Y position of IMU in body frame (right axis with origin relative to vehicle centre of gravity)

Follow target Z position of IMU in body frame (dow h origin relative to vehicle centre of gravity
Tuning ars B ' Maximum fraction of learned mag bias saved at each disarm. Smaller values make the saved mag bias lean slower from flight to flight. Larger values make it learn faster. M
6P Failure Navigation X X State variance assumed for magnetometer bias storage. This is a reference variance used to calculate the fraction of leamed magnetometer bias that will be used to update
o 0.50 m/ Horizontal acceleration threshold used by automatic selection of magnetometer fusion method. This parameter is used when the magnetometer fusion method is set automa
ence

10.000100 Gauss/s Process noise for body magnetic field prediction
Iridium SBD

EKF2_MAG_DELAY 00ms Magnetometer measurement delay relative to IMU measurements
Land Detector
EKF2_MAG_E_NOISE  0.001000 Gaussfs Progess noise for earth magnetic field prediction

MAVLink EKF2_MAG_GATE 305D Gate size for magnetometer XYZ component fusion
Miscellaneous EKF2_MAG_NOISE 0.050 Gauss. Measurament noise for magnetometer 3-axis fusion

Missinn FKF? MAG TYPF Tune of mannetometer fisinn

If you need to test arming with a USB-connected Pixhawk, enable this

feature (CBRK_USB_CHECK):
B qGroundcontrol T T i
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S CrrurERE O Change of parameter CBRK_USB_CHK requires a Vehicle reboot to tak effect.

CBRK_BUZZER ]
SRK_ENGINEFAIL 284953 Gircuit breaker for engine failure detection
Airframe SRK_FLIGHTTERM 1212 Circuit breaker for flight termination
CBRK_GPSFAIL
CBRK_IO_SAFETY Gircuit breaker for I0 safety
CBRK_RATE_CTRL Girauit breaker for rate controller output
SRK_SUPPLY Circuit breaker for power supply check
Flight Modes
CBRK_USB_CHK Circuit breaker for USB link check
Power BRIK_VELPOSERR 0 Gircuit breaker for position error check
AltitudefManual. Assume Position control navigation loss response

Motors
60 degrees FailureDetector Max Pitch

Safety FD_FAIL R 60 degrees FailureDetector Max Roll

Tuning

Camera



3. Wiring connections (disconnect USB from Pixhawk4 before
doing this).

- Connect Pixhawk4 to Super-Beacon hedgehog:

Data from Pixhawk4

Pixhawk4

GPS MOUDLE part
Super-beacon external interface 4x4 pinout Pin Signal Volt
@ - External pins 1 (red) vCC +5V
@ - internal solderable contacts Safety switch| 7 (black) T {out) 3.3V

SPI1_MISO1 / 3 (black) RX (in) +3.3V [—
SPIL_MOSI 4 (black) SCL1 +3.3V

& (black) SAFETY_SWITCH | +3.3V

| spamisot |
]
- 5 (black) SDA1 +3.3V =
B

7 (black) SAFETY_SWITCH_ | +3.3V

8 (black) VDD_3V3 +3.3v
- 9 (black) BUZZER +5V
10(black) | GND GND

-~
Data from Super-Beacon .

- Connect Pixhawk4 to Super-Beacon 2 and Super-Beacon 3 hedgehog:

Data from Pixhawk4

Pixhawk4
GPS MOUDLE part

Super-beacon external interface 4x4 pinout Pin Signal Volt

@ - External pins 1 (red) vcc +5V
@ - Internal solderable contacts Safety switch 2 (black) TX (out) +3.3y |—

SPIL_MISO1 / 3 (black) RX (in) 3.3V |—

SPI1_SCK1

4 (black) sCL1 +3.3V

VCCA

mm USART2_TX1

6 (black) SAFETY_SWITCH | +3.3V

MICAD MICIC

5 (black) SDA1 3.3V [

MIC3_d:

I p'psat” 7 (black) SAFETY_SWITCH_ | +3.3V
LED
MIC2_data

MIC_clock

9 (black) BUZZER +5V
10 (black) GND GND

- 8 (black) VDD_3V3 +3.3V
GND

MIC4_data

Data from Super-Beacon
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Connect Pixhawk4 to R8EF radio link

I and PWM signal

support, use for radiol

nk transmitter

TeFB

Pixhawk4
PPMRC port
Pin Signal Volt
1(red) VCC +5V
2 (yellow) PPM +3.3V
3 (black) GND GND \‘

Connect Pyxhawk4 to Holybro Pixhawk 4 Power Module (PMO07):

- Connect Powerl port on Pixhawk4 to Pwrl port on PMO7 by 6-wires pin-to-pin
cable

- Connect I/O PWM OUT port on Pixhawk4 to I/0-PWM-in port on PMO07 by 10-
wires pin-to-pin cable

Connect PWM inputs of SCM motor controllers on drone to FMU-PWM-
out connector on PMO07 board

Adjust Marvelmind hedgehog streaming output as shown on the picture:

Irterfaces

UART speed, bps 115200
Streaming output LISB+UART
Protocol on UART/USE output LIBX jublox)
Bxtemal device control Mo control
Raw inertial sensors data disabled
Processed IMU data dizabled
Raw distances data disabled
Quality data stream disabled
Telemetry stream disabled
Locations of other hedgehogs enabled
MU via modem

|User payload data size (0..37) | 0

Place stationary beacons and build map as shown in section 7.7 of
operating manual (use vertical submap for precise height)

Place two mobile beacons on drone (one connected to Pixhawk4 and
second not connected) and enable paired beacons feature as shown in
section 7.10 of operating manual
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Connect battery power to PMO07 board. Make sure Pixhawk4 is powered
after waking the Marvelmind hedgehog connected to it

Arm the motors and try to fly



