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| PXAMERS IRy R 23
FI—NREONE | PX4 BEVEL AP IR
o FMNPXANEXHEESE (v1.12)

PX4

RITSREX BRI SNEEES WRE. 0. R, SHITE) BimAHiTaE
WANES (WERNSAENNERNAE), BITSREA—ME RN XAIEERER XL
0, ATLRIE YT AREENA/HITE . RIS HRIUTE
PX4PSP\Firmware\ROMFS\px4fmu_common\mixers

XPNERTHE, HREE T —EME X VTSR RERRITSE X, BT LAEAE SIS
HYE it

RABZNMTHIAFINCITIES. BREETE). MZSNREA(RE)
, —MEHRIARTUEZ MaHARERS. TN ARNVRERRERRNREXYS, AJ&5E
\PX4PSP\Firmware\ROMFS\px4fmu_common\init.d\airframes/AIH1 e 4

AEFZHR MR EERENZEE S 9Quadrotor X
Tailsitter, E7E\PX4PSP\Firmware\ROMFS\px4fmu_commonl\init.d\airframes\
13003_quad_tailsitterdr EX I :

. ${R}etc/init.d/rc.vtol_defaults

param set-default ...

MiTrcvtol_defaultsfilzds, EEE T ERIELRE WIRIRASHLE, ATUAKRIKE—LEER
RS SHM G mo

[BET1E13003_quad_tailsittersX - HRIGERIT2E (mixer) JIquad_x_vtol
set MIXER quad_x_vtol

set PWM_OUT 1234

| RISEEMEATRITE

SRITBRMITEE | PX4 BB AP s
o FAMMIPX4RIEXHIZIE: (v1.12)
o FAMMEHIIZERIBE: PX4ARITEREFEINMIE-CSDNER

2R S

\PX4PSP\Firmware\ROMFS\px4fmu_common\mixers\
quad_x_vtol.main.mix, HPREXTEXN KTRVRIELSE, & TREHEN BN, £X


https://docs.px4.io/v1.12/zh/dev_airframes/adding_a_new_frame.html#tuning-gains
https://docs.px4.io/v1.12/zh/concept/mixing.html
https://blog.csdn.net/qq_56552346/article/details/136953371

BhhR, BRI FAEE. FMENERIEEES T7100%, ERERMENT:
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M=11 1 0 o
-1 1 0 0
1 1 0 0

B S — TN — MALEE, SRURBAL. B2, B3, B4, EAREIER
W, KERERVS— TR — MBI, SRR, 0. BRAHT.
HARRENEFBANGEL

tEEEERE WIRNRAR S S &/ MERBEARER, XSE—NMRAED
inCopterData,

o H/IMEMRBYBINRIL
[RlySimZ %= H R]/RflySimAPIs/4.RflySimModel/1.BasicExps/e0_MinModelTemp/
Readme.pdf

2. 5B R

TEFaMEHENMAET, BIQGC AT A TR ie R BB EfR T AN ¢,
R, /7% RATAFEEIIR.

3.X(FER

BIFEBR:
[Z4E B F]\RflySimAPIs\4.RflySimModel\2.AdvExps\e4_VTOLModelCtrl\2 TailsitterMod
elCtrl

X3/ .
B
e
Tailsitter
_ \ .
HITL bat BEHERp R IEH
Tailsitter_

b o
ST o B EHAIEX


../../../1.BasicExps/e0_MinModelTemp/Readme.pdf
.
Tailsitter_HITL.bat
Tailsitter_SITL.bat

X%/
X{F& R

Tailsitter.dll iR EERERLRIT AN ERRIDLLIEE

A

mixfile quad_x_vtol.main.mix B EBEHEIfRIE X 4
B ERIPixhawk
4fil 4_fmu-vec_default
px4file px4_fmu-v6c_defau SCHOE

s—I—I$iR
4.1 3R

Windows 108 A _ERRZS; RflySImTAHE; \o

@®: EHfFERMPixhawk 6XkiE, FAETENNREFRLSH: pxd_fmu-vex_default, #
FPX4AEHMRZAS 9 1.12.3, HMEEE vEhmiFm<SIEN:
https://rflysim.com/doc/zh/1/Hardware.html

4.2 BEHER

Zie4/aBMO® 158, Pixhawk 6XsXEHE ¥ZQ@ 18; #iEL 18

®: WEEREIBEWR: https://rflysim.com/

5.RLFP R

5.1. MRS BREFEAE
Step 1: B/Eh{FE

ARLEEB RSB 1T Tailsitter_SITL.bat X4, #wAl, Boil1ZEMEEREER EE
REER PR


https://rflysim.com/doc/zh/1/Hardware.html
https://rflysim.com/
Tailsitter_SITL.bat

1 C:\WINDOWS\system32\cmd.

Please input UAV swarm number:1

£ “Tailsitter_SITL.bat” RETEIFBBIASHS, FHIATRAINZERE,

PX4SitlFrame=tailsitter

Step 2: FFIIRHSTTRA

ZEFF CopterSim R ERERE E RflySim3D,

¥ TR Total Weicht ) e Altitude Brand Hodsl ﬂ‘ BT
}<F
B Babsi L5 ke 480 - 5 . Custom Design L el L]
| Motor Brand: Hodel !
D]
Prarelleetr i Model:
AFC Ixd. SME
- ESC Brand: Model:
-~ s
- Hobbywing Rotor 20A
’v Battery Brand: Model :
ACE iF =11, 1V-
Assenbled UAY Database slenlate Model Farameter Add to Databaze elete from Datshase
Vehicle ID:  UDP Port Use DLL Model Simuletion Node: 3D Soene Selestion. Link  Vehicle Initial Pos Yav Angle: ]
1 I ¥ ¥y -1 yex o i
4
| UDP Mods
d
Select Pizhavk Con! Mavlink_Full Starting Simulatior Stop Sinulation Restart Sinulation i
2
| PE: Found firmwars version: 112 3dev %
PX4: Command TD: 512 ACCEPTED \ ;= o 17 4
PX4: Conmand ID: B12 ACCEFTED 1
PX4' Command T 512 ACCEPTED b
BX4: Failsafe mode activated - =00 s 3

FH4: Enter altitude Mode!
EX4: Failsafe mode deactivated

[m- GPS 3D fixed & EKF initialization fimished ]
P ERTer T o Ny

¢ 0 B0 +o0

o _ &3 matap [

Step 3: Ekf&Efnsk
SRIAILERIE, SHQGCLIPlan,


Tailsitter_SITL.bat

QGroundControl

WAITING FOR VIDEO

RETENINFSKARE, BIRARER CRNRRERESE, SNHE WIS

AR EREEIKEN30M,

QGroundControl

Selected Waypoint Total Mission
Altdif: 0.0m Azimuth: 0 Distance: 0.0 m Distance: 0 m
Gradient: -.- Heading: nan Time: 00:00:00

- "\'h‘-d. B Y M A Tedu
\ Create Plan

Blank

All Altitudes

Relative To Launch =

LIRS
.l"-:.._'go'ﬁ
| BN (TN

g ST

Corridor Scan

Storage

Open...

Vehicle

Download Clear




Total Mission

Azimuth: 0 Distance: 300.0 m Distance: 300 m Max telem dist: 300 m Uljond Mﬁrql

Heading: 0 Time: 00:01:09
> 3 “y, g - -
W Fence Rally

nsition Heading

Default

R ERSBEKORIREE, EQGCLEHREEE! “Done” RRALES LIEAII.

QGroundControl

Final approach

\ Use loiter to altitude

\'_\\ =\

BEGIV 75.0 m

3 Loiter clockwise

Set to vehicle heading

4
Landing point
-

Heading
Altitude

o 3B
SRELLHEIES 300.0
Set to vehicle location

Altitudes relative to launch

¢ ™ stop taking photos
: . Stop taking video
hy

<]

.

s




| Step 4: BITIES
BRI REES,

=}
i"-f

%‘:'0 o
..-.-'-"

-
g wr
p—"

! : !Un_ung
Wﬁﬂd‘ﬂ
_/"::

b, 6"- A A i
e a‘ ‘ +0.2m 10.1m/s ar 4—--01 m/s éO0.00.00
{ v0.0m -0.0m/s e % £#0.0m

Takeoff from gr ELGES arrent mission.
WAITING FOR VIDEO eoff from ground and start the current missio

onfirm

| Step 5: M|LER
T AL KT
Hik, WALTRENE IS E

@ [ — - @ x

Akm, B EEERER WIzBmREIBEERI, /%
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1 5.2, % HCIE: EHEIFARE

1 5.2.1. (FEHAIESR

RFHRBEAERAEREXHNNNER@EER T ERRN, FrIUERGER AR, FERT
AR RRE .
RUT I BHITIRGE, B

| Step 1: {BBURIESH
MZRIS N BRI RIE S /9

C:\\PX4PSP\\Firmware\\ROMFS\\px4fmu common\\mixers\\quad x vtol.main.mix



Mixer for Tailsitter with x motor configuration and elevons

# @board px4 fmu-v2 exclude

# @board omnibus f4sd exclude

This file defines a single mixer for tailsitter with motors in X configuration. All controls

are mixed 100%.
: dx

# left elevon
2
1 & -5680 -5000 18600 166000
11 5888 5000 leeee 1eeee

# right elevon
2
18 -5880 -5000 8 -10000 16008
11 -5680 -5600 0 -16000 100060

RRIEXXHEDRIN T, BEafRE, WaiAX A" \mixfile\quad_x_vtol.main.mixEHZ!
e HITE R

VIF mu_ non > mixe q > main.r

Mixer for Tailsitter with x motor configuration and elevons

This file defines a single mixer for tailsitter with motors in X configuration. All controls
are mixed 100%.

R: 4x

# left elevon

M: 2

S:190 -10000 -10000 9 -10000 10000
5: 1 1 -106000 -10000 9 -10000 10000

# right elevon

M: 2

S: 10 16000 10000 0 -10000 10000
: 11 -10000 -10000 0 -10000 10000

Step 2: EfmiZEH

FTFFRflyToolsHEIWInWSLo



Python38Env
o

QGroundControl
A=
A 734 =73

rflysim.com
nternet HIEAT,

A 802 1 A 120 15
RflySim3D RflySimAPls RflySimUES
BT AT FEEA T

A 694 =73 542 =73 A 699 =F 13

® ® @ RosSwitch A SITLRun A SITLRunLowGPU

* 9@ FESE AR AT

7 ®® 743 FF N 7545 N 7745
SITLRunROS WinWsL WslGUI
HEAR A ( A

A 769 =1 A 1.00 KB A~ TIZFT

HRTE/mnt/[TF & R B R]/PX4PSP/FirmwareX 4T, WARIFIES:
make px4_fmu-v6x_default

# 1%, FIaRIF

CI root@LAPTOP-3011D2MO: /m X + A

root@LAPTOP-30I1D2MO: /mnt/d/PXUPSP/Firmware# make pxi_fmu-véx.defaul t|

EFHRIETH, FIFTREEGAUEN[ZEB F]\PX4PSP\Firmware\build\px4_fmu-
vex_default\px4_fmu-vex_default.px4.

F1: BEBIRIFEM, TR --\PX4PSP\Firmware FEMIbuild3EF, KETIHHEF
E8, BEFRAZAHRENEITHRIFT S

2 FEREHMTKE, BB LMRERIRE, WA “make

MRR”, HENNXXHRAIINEFFOE LS. pxafileXXEFZPHNEH BT RBIEZE
HRIFMEE, 9 Mdroneyee_zyfc-h7_default.px4Fpx4_fmu-v6c_default.px4, FEEXMRN
KIE AT BRI TR R



BIR Ze B8 £ A

mixfile STtk
px4file praies
RflySim3D STiEE

0 GenerateModelDLLFile.p

* MavLinkStruct.mat 5KB
«= MulticopterModel.zip 5 KB
@ readme.docx Microsoft Word 11,597 KB
i readme.pdf Foxit PhantomP... 2,531 KB
& RflySimModelLab.slx Simulink Mode 51 KB
[ Tailsitter.dll R TE 304 KB
" Tailsitter.slx Simulink Mode! 88 KB
Tailsitter_HITLbat Windows fgHE. 6 KB
* Tailsitter init.m MATLAB Code 10 KB
[%] Tailsitter_SITL.bat 2023/6/210:56 Windows #t4ME 6 KB

Step 3: BEIfRRET

TAQGCR E—P miFNEHRREIFN (EH, KRRIFBEEE VEEMHRRIMNZE
#2: https://www.bilibili.com/video/BV1sa4y1V7hv/?spm_id_from=333.999.0.0,



https://www.bilibili.com/video/BV1sa4y1V7hv/?spm_id_from=333.999.0.0%E3%80%82

5.2.2 (FERIE

Step 1: EE T
BEHEIMIESEESE T, NTEFFR, B @ USBLIEEBM, HARTHE
HERFERE, 2, SEFEAPixhawkex kT, Hth ¥TEB A28 (HWEFEH

Pixhawk ¥3%) o

LT B B

8 U

I
|

4
|

=

& ]

-

E\
B2
...I

™

e

3

o

L4
| B
~

<ilm|

Step 2: EEWEMHEIFHILE
£ Rflytools X4/ FTH QGC HhE ik,



2 3DDisplay 2023/7/27 15:02 AT 1KB

~ CopterSim 2023/7/27 15:02 HEESEL 1KB
&F FlightGear-F450 2023/7/27 15:02 B 2 KB
= HITLRun 20237727 15:02 ST, 2 KB
e Python38Env 2023/7/27 15:02 S 2 KB

a QGroundControl\ 2023/7/27 15:02 TR 1KE

M RflySim3D 2023/7/27 15:02 AT 1KB
- RflySimAPIs 2023/7/27 15:02 AT 1KB
M RflySimUES 2023/7/27 15:02 HEAT 1KB
22 SITLRun 2023/7/27 15:02 AT 2 KB
3 Win10WsL 2023/7/27 15:02 AT 2 KB

ENZERmEISENZEE S “Quadrotor X Tailsitter”, BTG =EAEM
‘NNAHER,

QGroundControl Daily = (] *

Back < %Q Vehicle Setup

Tilt-Quadrotor Generic Tricopter Y+ Geometry

Underwater Robot VTOL Duo Tailsitter

Generic Underwater Robot Caipiroshka Duo Tailsitter

VTOL Quad Tallsitter VTOL Tiltrotor

PID Tuning

ikl

Quadrotor X Tallsitter Bird w Aerobotics FireFlya BlueROVZ (Heavy

Step 3: IEEMHEIFEN

£ “REe” F@|E, ®EF HITL
enabled” BEpEHENAE, ZEEHRFETFRINEETHE, EMER HUETRIL
Bo



QGroundControl Daily = a X

il i 35

Channel 7

Manual

Warni o
Return mor b Disable

PID Tuning

Step 4: BENFE

BRUEERSNIET
“Tailsitter_HITL.bat” #5038, BohTRFIEEE, Bil—R WINEGHERGE


Tailsitter_HITL.bat

— mixfile

. px4file

— slprj

_ Tailsitter_ert_rtw

D GenerateModelDLLFile.p

% MavLinkStruct.mat

@ Readme.docx

e] Readme.pdf

"4 RflySimModelLab.slx
Tailsitter.dll

"u Tailsitter.slx

Tailsitter HITL.bat

Tailsitter_init.m
Tailsitter_SITL.bat

D untitled.asv

2023/10/23 1417

2023/10/23 14:17

2023/11/10 14:56

2023/11/10 14:57

2023/10/17 15:11

2023/10/17 15:11

2023/11/10 14:57

2023/10/17 15:11

2023/10/24 15:33

2023/10/17 15:11

2023/11/10 14:59

2023/11/1015:02

2023/10/17 15:11

2023/11/10 14:56

2023/10/17 15:11

2023/11/10 14:38

AgEE

g

AsEE

AgEE
MATLAB.p.9.14.0
MATLAB Data
FEfE(zipped)32it...
Microsoft Word ...
Foxit PhantomP...
Simulink Model
NEERFT R
Simulink Model
Windows HEAME...
MATLAB Code
Windows HE4ME...

ASV 3T

6 KB

5 KB

131 KB

12,288 KB

2,050 KB

51 KB

301 KB

59 KB

6 KB

6 KB

6 KB

7 KB



= C:\Windows\system32\cmd.e:

Please input the Pixhawk COM port list for HIL
Use ',' as the separator if more than one Pixhawk
E.g., input 3 for COM3 of Pixhawk on the computer
Input 3,6,7 for COM3, COM6 and COM7 of Pixhawks

Available COM ports on this computer are:
COHB‘ PRPRP?RRPP???

COMU: ?77?27?727?7?77?277?7277

COM5: USB 7777

Recommended COM list input 1is: 3,4,5

My COM list for HITL simulation 1is:5

Step 5: {FEIIE

ZEMNATBSMAHERAENSBERE, s, EEMEHNRTANBEER
o

6.8E &K

1. DLL/SOR 55@ =420 ..\..\..\PX4PSP\RflySimAPIs\4.RflySimModel\API.pdf
2. JMEREEEIEO . \..\..\PX4PSP\RflySimAPIs\4.RflySimModel\API.pdf

3. BIEESHM . \.\..\PX4PSP\RflySimAPIs\4.RflySimModel\API.pdf

4,

7.5 Win)eR

Ql:


../../../API.pdf
../../../API.pdf
../../../API.pdf

Al:

Q2: wiFRiE, TAMBENM

LEf-24
Flrach BE =11

| it iootel e RAMATRRATAIS,  LARE. MUTEGS, SSENEAL o
| T e TR B TEEE TEEDSREER
| AT ah b ) T

| TR Cplahaei_slih s Copterioroemeie]” BURERE "pinhas lih_aded’s

§ fEN - ERE

A2: XoJREBH T ZETFABPX4APSPT EFREMIEMIR, EHRIYSIMEZEEEIZER
NTEREEMTEFER/RENA

E Toolbox one-key installation script: RflySimA..  — e

(1} Software package installation directony
|C:1.P)(4PSP |

(2} P¥4 firmware compiling command: fimmware versions <= PX4-1.8 use format
prdfmu-v3_default, »= P¥4-1.9use format pxd_fmu-v3d_default

pxd_fmu-wic_default |

(3) PX4 firmware version (1: PX4-1.7.3, ... |6 PX4-1.12.3, 7. PX4-1.13.2, 8:
PX4-1.14.4, 9: PX4-1.150)

° |

{4} P¥4 firmware compiling toolchain (1: WinWSL[suitable for all versions], 2
Msys2[suitable for <= PX4-1.8], 3: Cygwin[for >=PX4-1.8]}

/ |

5) Whether to reinstall PSP toolbox (yes to reinstall and no i remain current I

fnstaliation)
yes | |

(6} Whether to reinstall the dependent software packages (CopterSim,
QGroundControl, CopterSim, etc. About 5 minites)

o |

(7} Whether to reinstall the selected compiling toolchain (yes to reinstall and
no to remain unchanged, about 5 minites)

o |

{8) Whether to reinstall the selected PX4 firmware source code (yes to
reinstall and no to remain unchanged, about 5 minites )

no |

(9} Whether to pre-compile the selected firmware with the selected command (yes
to compile and no to remain unchanged, about 5 minites)

o |

{10} Whether to block the actuator outputs in the: Px4 fimrware code (“yes” to
use Simulink controller, "no™ to use PX4 offical controller)

o |

OK Cancel
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