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1. BT R AOAR

EFMarvelmind 5SPX45ERTEE
- 1xPixhawka ¥#2, [E{4PX4 v1.10.1, QGroundControl v4.0

-1 x Holybro Pixhawk 4E8;Ef&ELHR (PMO7)
- 1 x R8EF Radiolink

- 1xT8FB FHSSESt

- 1xFTAH (SEiB)

- 8 x Marvelmind Super-

Beacon (6MEIEEIR, 21 EEELAN LB EIR) © &
{4v6.215+, NIAZE¥S, Dashboard v6.215+

- 1xModem HW v4.9: [E{4V6.215+, NIAZEF4, Dashboard v6.215+



2. Pixhawk41Z & :

BEIEEFIPX4 v1.10.1
Bear

Vehice Setup  Firmware Setup

—-— ]

QGroundControl can upgrade the firmware on Pixhawk devices, SiK Radios and PX4 Flow Smart Cameras.
All QGroundControl connections to vehicles prior to firmware upgrade.

Firmware

- IEEIRANWIEESEEE (Airframe)
R e e
m 9\0 & | g ! E @ | Disarmed - | [ Manual - |

Vehide Setup
. A
Firmware l

Airframe
- Esky (Big) Lama v4 Generic Dodecarotor cox geometry = | | Generic Flying Wing Blade 130X Generic Hexarotor + geometry Generic Hexarotor coaxial geometry-

Sensors Hexarotor x Octo Coax Wide Octorotor + Octorotor Coaxial Octorotor x Plane A-Tail

. . . . ©
Flight Modes .
Power d & =

Motors Generic Hexarotor x geometry adidrone MAVRIK Generic Octocopter + geometry ~ | | Generic 10" Octo coaxial geometry » | | Generic Octocopter X geometry  ~ Applied Aeronautics Albatross

Safety Plane V-Tail Quadrotor + Quadrotor H Quadrotor Wi Quadrotor asymmetric Quadrotor x

Tuning o ® (]
Camera - = /«
Parameters . L) °

UAV Mini Talon Reaper 500 Quad [T — Spedix S250AQ Generic Quadcopter

Rover Simulation (Copter) Simulation (Plane) Standard Plane Standard VTOL Tilt-Quad

N AN ebem 99 2




F&ABQGroundControl Y1t BESE R A B HIREE |

® QGroundControl

— Dl

Bear |

Vehicle Setup

WX o @

Sensors Setup

Simmexy SonsamSshunisysed to calibrate the sensors within your vehicle.

Compass
Firmware
tart the individual calibration steps by ciicking one of the buttor

Airframe

Flight Modes

Power

@ Disarmed -

Manual - |

ns to the left.

10
| A X5 o
Search: _ Clear | [llshow modified only

COM_ARM_AUTH 256010

Vehide Setup

Summary  standard

Battery Calibration COM_ARM_CHK_ESCS 1
Firmware
o COM_ARM_IMU_ACC  0.70 m/s/s
Airframe

COM_ARM_IMU_GYR  0.250 rad/s

Camera trigger

DShot

COM_ARM_MAG_ANG
COM_ARM_MIS_REQ
COM_ARM_SWISBTN

COM_ARM_WO_GPS

Disarmed - \ Hold -

Arm authorization parameters, this uint32_t will be split between starting from the LSB: - 8bits to authorizer system id - 16bits to authent]

Require all the ESCs to be detected to arm

Maximum accelerometer inconsistency between IMU units that will allow arming

Maximum rate gyro inconsistency between IMU units that will allow arming

Maximum magnetic field inconsistency between units that will allow arming Set -1 to disable the check
Require valid mission to arm

Arm switch is only a button

Allow arming without GPS

E‘@%f&lna&;ﬁwlﬁ ®

Vehicle Setup

seac: | (NG W s oot oy

Summary  Standard

~ CAL_MAGD_EN

~ CAL_MAGD_ID
E— Developer - MAGD ]

Other - CAL_MAGD_ROT Internal mag

Airframe
System CAL_MAGD_XOFF

CAL_MAGD_XSCALE
Commander

CAL_MAGD_YOFF
EKF2
CAL_MAGD_YSCALE
Land Detector
CAL_MAGD_ZOFF

Flight Modes
Sensor Calibration CAL MAGD_ZSCALE

st Sensors CAL_MAGI_EN

System CAL_MAG1_ID
CAL MAGI_ROT

Safety CAL_MAG1_XOFF

. CAL_MAGI_XSCALE
CAL_MAG1_YOFF

Camera

Parameters

CAL_MAG1_YSCALE
CAL_MAG1_ZOFF
CAL_MAGI_ZSCALE
CAL_MAG2_ID
CAL_MAG2_ROT
CAL_MAG3_ID
CAL_MAG3_ROT

CAL_MAG_PRIME

Mag 0 enabled
D of Magnetometer the calibration s for
Rotation of magnetometer 0 relative to airframe
Magnetometer X-axs affset

Magnetometer X-axis scaling factor
Magnetometer Y-axis offset

Magnetometer Y-axis scaling factor
Magnetometer Z-axds affset

Magnetometer Z-axis scaling factor

Mag 1 enabled

D of Magnetometer the calibration is for
Rotation of magnetometer 1 relative to airframe
Magnetometer X-axis offset

Magnetometer X-axis scaling factor
Magnetometer Y-axis offset

Magnetometer Y-axis scaling factor
Magnetometer Z-axis offset

Magnetometer Z-axis scaling factor

1D of Magnetometer the calibration is for
Rotation of magnetometer 2 relative to airframe
D of Magnetometer the calibration is for
Rotation of magnetometer 2 relative to airframe

Primary mag ID




E%EE%ETEKF MAG2_TYPE:

B QGroundControl -

wodified only

Summary

Firrmw;

Airframe

Radio

Flight Modes

Power

Standard

Battery Calibration
Camera Contral

Camera trigger

Commander

Dshot

Data Link Loss

EKF2

Events

FW Attitude Control

Failure Detector

Follow target

EKF2_MAGE_K
EKF2_MAGE_VREF
EKF2_MAG_ACCLIM
EKF2_MAG_B_MNOISE
EKF2_MAG_DELAY
EKF2_MAG_E_MNOISE
EKF2_MAG_GATE
EKF2_MAG_MNOISE
EKF2_MAG_TYPE
EKF2_MAG ALIM
EKF2_MIN_OBS_DOT
EKF2_MIN_RNG
EKF2_MOVE_TEST

EKF2_NOAID_NOISE

0.20

0.00000025 mGauss
0.50 mjs**2
0.000100 Gauss/s
0.0 ms

0.001000 Gau

3.0 5D

0.050 Gauss

0.25 radfs
20 ms
0.10 m

1.0

Maximum fraction of learned mag bias saved at each disarm. Smal
State variance assumed for magnetometer bias storage. Thisisa
Horizontal : leration threshold used by automatic selection of
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




- 1BIJYEKF2_HGT _MODEFAGPSI:
® QGroundControl a - a ] [ S
Bedr wxsaapne
e R Ee———

= EKF2_GPS_POS_Z 0.000m Z position of GPS antenna in body frame (down axis with origin relative to vehicle centre of gravity,
ey Standard

EKF2 GPS P GATE 505D GPS horizontal position fusion

. Battery Calibration

irmware EKF2 GPS.P_NOISE  0.50m Measurement noise for gps position
Camera Control

EKF2_GPS_TAU 1005 Multi GPS Blending Time Constant
Airframe
Camera trigger EKF2_GPS_V_GATE 505D Gate size for GPS velocity fusion
Commander KF2_GPS_V_NOISE  0.50m/s Measurement noise for gps horizontal velocity
Dshot EKF2_GYR_B NOISE  0.001000 rad/s Progess noise for TMU rate gyro bias prediction

e EKF2_GYR_NOISE 0.0150 rad/s Rate gyro noise for covariance prediction
Flight Modes o EKF2_HDG_GATE Gate size for magnetic heading fusion

EKF2_HEAD NOISE 0. Measurement noise for magnetic heading fusion
Power .
nts
EKF2_HGT_MODE Determines the primary source of height data used by the EKF

Motors FW Attitude Control
= KF2_IMU_ X position of IMU in body frame (forward xis with arigin relative to vehicle centre of gravity)

Safety (B EXF2_IMUL| Y position of IMU in body frame (right itth origin relative to vehicle centre of gravity)

Follow target EKF2_IMU_POS._Z Z position of IMU in body frame (down axis with origin relative to vehicle centre of gravity

ULiii) aPs EKF2_MAGE_K ! Maximum fraction of learned mag bias saved at each disarm. Smaller values make the saved mag bias learn slower from flight to flight. Larger values make it leam faster. Mt

[P— GPS rallure Navigation | EKF2_MAGB_VREF 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

Horizontal acceleration threshold used by automatic selection of magnetometer fusion method. This parameter is used when the magnetometer fusion method is set automa

Geofence ’
SENELE ¢ 0 0.000100 Gauss/s Process noise for body magnetic field prediction

Iridium SED
EKF2_MAG_DELAY 0.0ms Magnetometer measurement delay relative to IMU measurements

Land Detector
EKF2_MAG_E_NOISE  0.001000 Gauss/s Process noise for earth magnetic field prediction

MLk EKF2_MAG_GATE 3 Gate size for magnetometer XYZ component fusion

Miscellaneous EKF: 0.050 Gauss Measurement noise for magnetometer 3-axs fusion

Miccinn FKF? MAG TYPF Tune of mannetometer fision

- WFEEPixhawkERZUSBATUIIEREE (arming) , B/SFELLINEE (CBR
K_USB_CHECK) :

B QGroundcontrol

S EmuEDEY D Change of parameter CBRK_USB_CHK requires a Vehicle reboot to take effect.

CBRK_BUZZER [}
Firmware

CBRK_ENGINEFAIL 284953 Circuit breaker for engine failure detection
SRK_FLIGHTTERM Circuit breaker for flight termination
CBRK_GPSFAIL
Gircuit breaker for I0 safety
Gircuit breaker for rate controller output
SRK_SUPPLY_CHK Circuit breaker for power supply check
Flight Modes
SRK_USB_CHK Girauit breaker for USB link check
Power CBRK_VELPOSERR [ Girauit breaker for position error check

COM_POSCTL_NAVL  Altitude/Manual. Assume Position control navigation loss response
Motors

FD_FAIL P 60 degrees FailureDetector Max Pitch

Safety FD_FAIL R 60 degrees FailureDetector Max Roll

Tuning

Camera
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- 1BPixhawk4iEiZZSuper-BeaconfBE{SHn:

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 safetyswitch 2 (black) T (out) G
/ 3 (black) RX (in) +3.3V |——
4 (black) SCL1 +3.3V
5 (black) SDA1 433V [—
m 6 (black) SAFETY_SWITCH | +3.3V
7 (black) SAFETY_SWITCH_ | +3.3V
e 8 (black) VDD 3V3 +3.3V
- 9 (black) BUZZER +5V
10(black) | GND GND
.

Data from Super-Beacon .

- 1EPixhawkai&EiZZE!Super-Beacon 2F[1Super-Beacon 3FBE{SHnR:

Data from Pixhawk4

Pixhawk4
GPS MOUDLE part

Super-beacon external interface 4x4 pinout Pin Signal Volt

@ - External pins 1 (red) vCC 45V
@ - Internal solderable contacts Safety switch| 2 (black) TX (out) +3.3vV —

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

[ sein_wson |
| sei_wosis |
5 (black) SDA1 3.3V =
[ v |
| ciscu |

SPI1_SCK1

mm USART2_TX1

MIC3_data /
PPS

6 (black) SAFETY_SWITCH | +3.3V

MICAD MICIC

7 (black) SAFETY_SWITCH_ | 3.3V

12C1_SCL1 LED
8 (black) VDD_3V3 +3.3V
GND
9 (black) BUZZER 45V

10 (black) | GND GND

MIC4_data

Data from Super-Beacon



Radiolink R8EF, 2.4G 8 channels receiver, 5-BUS, PPM and PWM signal support, use for radiolink transmitter TBFB

Pixhawk4
PPMRC port

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

- f5PixhawkaiZEHEZIRSEF RadioLinkiZETA,

PPM Signal

- JEPixhawkaiE$ZZEHolybro Pixhawk 4EBJEFEER (PMO7)

- FeSEEL (pin-to-
pin) $§PixhawkafIPowerlimiEZEEIPMO7AIPWr 1w
- B10SEEZL (pin-to-pin) 1&Pixhawkafd1/0 PWM
OUTHR IERERIPMO7EY1/0-PWM-iniii [

- BT LEscmBEIIEHIZEaIPWMES NIEREZRPMO74R_EAIFMU-
PWM-outizZ[]

- ERERZEMarvelmind BSOS REIL :

Interfaces
UART speed, bps 115200
Streaming output ISB+UART
Protocal on UARTAUSE output LB (ublo)
Extemnal device control Mo control
Raw inertial sensors data digabled
Processed IMUI data disabled
Raw distances data dizabled
Quality data stream disabled
Telemetry stream disabled
Locations of other hedgehogs enabled
ML via modem
User payload data size (0..37) 1]

10
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LIKISREREE)

- ERNNELZZEDEENER (— M iERPixhawkd, B—PREE

), FHRIREFME7. 1075 FnE REXYEIRIEE

- BEHERIEEIPMO7IR, FCIREESPixhawk4tBIERYMarvelmind

BohEtR, B4aPixhawka LEE

- FEBEBHIFAE



	1. 所用硬件和软件
	2. Pixhawk4设置：
	3. 接线（接线前请先断开Pixhawk4的USB连接）。

