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RIS — LR DR SIS SIRGTE))I—LHPWMIES, BIRIEPWMiE< BT H
VAR T E H LRI HITERMMAL, T ELE S PX4RURITAIM BT 688 AN IR gt B AR
BIRvR TR AN

PX4H1 5234 R RYEE 8%

AIN— A | PX4 BohEAFE™
o FARPX4NEXHECESE (v1.12)

HIFZE EET ANRINZRTE
\PX4PSP\Firmware\ROMFS\px4fmu_common\init.d\airframes\
2100_standard_planedrEXIITF:

. ${R}etc/init.d/rc.fw_defaults
param set-default ...

MiTrc.fw_defaultsfiizx, 82 TEBEELTANBMIASHRE, ATUARKKE—LEER
HNARKSHMIE . rc.fw_defaultsPRIER S REINT:

set PWM_AUX_RATE 50
set PWM_AUX_OUT 1234
7£2100_standard_planesig&EEIT2s (mixer) JJAETRFG

set MIXER AETRFG


https://docs.px4.io/v1.12/zh/dev_airframes/adding_a_new_frame.html#tuning-gains

EIEEE M MR ITEE

SRITERINITER | PX4 BB AP s
o EHRIPX4RIEXHIZIEN: (v1.12)
o FAMMEHIIZERIBE : PX4ARITEEEXEINMIE-CSDNER

APIBVEIEX M £ T EBX SRR LRE]

\PX4PSP\Firmware\ROMFS\px4fmu_common\mixers\
AETRFG.main.mix, §#77. JI5ERRET I EBAAIRENL,

HEBRPNBERARLIXESH

PN T

o INRILFXESHIN:
o]/ ..[RfFlySImSDK/html/md_ctrl_2md_2FixWingModel.html

inCopterData
TER/MEREM £, ZH—MEAZEOInCopterData, FUWWHE32ERANNE—(IENHR
1TEREDIREU
AL LG G, g s

50 the value should be reversed

armedState

1-D
(2} U ceiector Y » boolean
inCopterData

eS|

ek €21 s 11

=#HER ModelParam_uavType int16(100)

MERE uav.geometry.mass 8.1646626600000012
XHFE TR E uav.inertia.lxx 4.12

ViR TR E uav.inertia.lyy 9.58

IR E uav.inertia.lzz 9.85

NEFEIREL env.windOn 0


https://docs.px4.io/v1.12/zh/concept/mixing.html
https://blog.csdn.net/qq_56552346/article/details/136953371
../../../RflySimSDK/html/md_ctrl_2md_2FixWingModel.html
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env.ISA_rhoO
uav.geometry.span
uav.geometry.S

uav.engine.ThK

uav.engine.MinThK

uav.aileron.max uav.aile

ron.min

uav.elevator.max uav.ele

vator.min

uav.rudder.max uav.rud

der.min
Modellnit_PosE
env.windBase
env.windDirTurb
env.windDirHor
uav.aero.CLO

uav.aero.ClLa

uav.aero.CLa_dot

uav.aero.CLq

uav.aero.CLDe
uav.aero.CLDf
uav.aero.CDO
uav.aero.CYb

uav.aero.CYDr

1.225
2.795
0.982

2.17

90/180*pi -90/180*pi

90/180*pi -90/180*pi

90/180*pi -90/180*pi

[0;0;0]
12
180
90
0.38

18.5

2.64

7.4

0.24
0.4
0.022
-1.098

0.143



| 2. 5583 R

EMatlab¥ BEIEZESimulinkiRE 4R iF HERDLLIZEI S, Hilid QGC LEMLLR A it

TREEET ANBYEEH IR E,

@ RelySim3D-0

13.XHBR

FIFEER: [LZEBER]\RflySimAPIs\4.RflySimModel\1.BasicExps\e2_FixWingModelCtrl

X F /X ZFR
AircraftMathworks.slx
AircraftMathworks_HITLRun.bat
AircraftMathworks_SITLRun.bat
GenerateModelDLLFile.p
AircraftMathworks_init.m
InitData.m

MavLinkStruct.mat

iR

EEET ANURE X o
B TEMM T B R B S 1
MR T EHL A E X
DLLAE TR o

N REEXR S
EEESHSH,

MavLink#ELE M {Amat X


.
AircraftMathworks_HITLRun.bat
AircraftMathworks_SITLRun.bat
AircraftMathworks_init.m
InitData.m

4 3517IFIR
4.1 SREFER

Windows 10820 ERRZS; RflySimTE§E; MATLAB 2017b& I E®),

@®: EHFAPixhawk 6XkF, FAELENNREFRSH: pxd_fmu-vex_default, #
FPX4EMRRAS /. 1.12.3, HERE VT hmiFan<IE0:
https://rflysim.com/doc/zh/1/Hardware.html

4.2 BEFER

Ei2A/8NBMO® 158; Pixhawk eXSHHE ©Z@ 158; #iELk 18,

@: HWEREIBEWN: https://rflysim.com/

5.3208F 18
5.1. AMLI8: DLLIRRY SR

Step 1: RiFIREY

EMATLABHFTH “AircraftMathworks.slx” Simulink X, =& “Build Model” %
£,

mIFECE ]S E 4.RflySimModel\0.ApiExps\2.UserDefinedC++\2.GenC++\Readme.pdf


https://rflysim.com/doc/zh/1/Hardware.html
https://rflysim.com/
../../0.ApiExps/2.UserDefinedC++/2.GenC++/Readme.pdf

o

B 12 et FII

AircraftMathworks.dll 2023/10/26 14:42 WFEERTE 255 KB
"4 AircraftMathworks.slx 20232/10/24 15:33 Simulink Model 84 KB
AircraftMathworks HITLRun.bat 2023/10/24 15:33 Windows fHHaMNE. . 6 KB
El AircraftMathworks_init.m 2023/10/24 15:33 Objective C iF3z{% 2 KB
AircraftMathworks SITLRun.bat 2023/10/24 15:33 Windows Ht4hE... 6 KB
D GenerateModelDLLFile.p 2023/10/24 15:33 MATLAB.p.9.14.0 6 KB
El InitData.m 2023/10/24 15:33 Objective C iFE3Z{F 4 KB
t MavLinkStruct.mat 2023/10/24 15:33 MATLARB Data 5 KB
@ MulticoptermModel.zip 2023/10/26 14:42 EfE(zipped)3ZiE... 120 KB
@ Readme.docx 2023/10/26 14:47 Microsoft Word ... 20,009 KB
@ Readme.pdf 2023/10/24 15:33 Foxit PhantomP... 2,767 KB

AREN . 5ZHEERMALL, BEERESHANT:

1) 7FAircraftMathworks.slxfIMotor
Modeld, IEE T RMAN1. 2. 3. 4SPWM{ES, 93iTHIFARE. SIE. HRRCHH]
B

2) @I MERBIRED AR, ARRERIHDIE,. BIEEGRIRE B LUK mfeics)
RANI%E, BIAEE S H X EIEH B E BREE LR ES.

XFMATLAB 2019afkk Z Rk, TEEFRANTE, BEEREENmFEE “Build” B
A,

N

|:E:’ vi™ ~ ¢] ﬁg a - E - I@ q& |\!)' u[) ﬂ v 10 N Accelerator - \f) - L:J -

MF2019b 7 [Ehkas, =HEAPPS - CODE GENERATION -Embedded
Coder7 g IR EM T A, EEPIUNTEFR=TE “C++CODE” - “Generate
Code” - “Build” 1&HiFieESRIFAE AT,



P13 MulticopterCtriVelocity/Force and Moment Model - Simulink

SIMULATION MODELING
E% Search
Get

Add-Ons v | ICODE GENERATION
ENVIRONMENT E w H
Code Embedded Simulink AUTOSAR HDL
u Coder Coder Component .. Coder

k

FORMAT APPS C++ CODE X
LA X 2 —
or =] E] Open Report
opterNoCtrl Generate View 3% Remove Highlighting
Code = Code
GEMERATE CODE

+++  Build

Generatefoode and build model

| Step 2: 4ERDLLX ¥

BEYRIFSERS, 7 matlab

hHE% “GenerateModelDLLFile.p” Xff, mREiE1T, HEEMATLABIERS1TE O
AGenerateModelDLLFile/g[EIZE) , BIAILAEE] “Expl_MinModelTemp.dll” RYDLLIZEY
X1,



E=
1 AircraftMathworks.dll
& AircraftMathworks.slx
| .| AircraftMathworks HITLRun.bat
f] AircraftMathworks_init.m
[ .| AircraftMathworks_SITLRun.bat
Wi GenerateModelDLLFile.p

InitData.m [EErER
- MavLinkStruct.mat == Fo
+ MulticopterModel.zip R ESEErE T

B° Readme.docx

& Readme.pdf Bl Zip it
e F2
iy 13 Delete
PR e E R BT/ A 5E(E)
ELTFOE >
IFASEE(R) >
=34 Ctrl+X
=l Ctrl+C
et Ctrl+V

v BTN ERRIIY

Jx >> GenerateModelDLLFile



fESiTE L
R AT-H (L) Microsoft Corporatione 1B RATH WA -

modeldllgen. cpp

cl modeldllgen. obj AircraftMathworks. obj /link /DLL /fout:AircraftMathworks. dll
AT x64 B9 Microsoft (R) c/C++ {i{L#Ri¥EE 19.16. 27051 iR
WRA%ETE (C) Microsoft Corporation. {&EFTHA .

Microsoft (R} Incremental Linker Version 14. 16.27051.0

Copvright (C) Microsoft Corporation. All rights reserved.

Jout:modeldllgen. exe

/DLL

Jout:AircraftMathworks. dll

modeldllgen. obj

AircraftMathworks. obj

FHG|EE AircraftMathworks. 1ib 3T HF AircraftMathworks. SXp

Compiling successfully, fthe AircraftMathworks. dll has been generated.

Jx >

5.2. LIS MEFEIF R
Step1: B@fFH

ARUBIERBEMEIT “AircraftMathworks SITLRun.bat” #HtAMESCH,
M RIEEOREANL, BE—ZE YW REEFR R E,

CAWindows\system32\cmd.e: X

Please input UAV swarm number:l\

: E “AircraftMathworks_SITLRun.bat” HEEIFBIAXER, EBGENNETEE
BIDLLE:


AircraftMathworks_SITLRun.bat
AircraftMathworks_SITLRun.bat

DLLModel=AircrattMathworks

ESimMode&biEECopter SimAXt W RV A I A HIRTL

SimMode=2

MR ELREREE RN WAL, BRKEXNNAZRMNEEBEIANEN M heE

PX451tlFrame=standard plane

Step 2: FFIBRLTH

HRflySim3DER “CopterSim/PX4 EKF 3D Fixed:1/1”, CopterSimE/xR “PX4: GPS 3D
fixed

& EKF initialization

finished.” BY, RPARflySImFESBEFTEMIIANK, AILUAITHREEIMAE,

CopterSim v2.53-20230616 = a X
.n. HRzeal ENEE 3R 2E iTiEH SHREIS n‘ _l ! E
) & e E 1.5 ke 450 m 50 n BiEX 8 IEIJ' m
g BT RN 3.
ipa ¥ 2312 KV960
[idire A =
APC 10x4. SMR
- % BB IR SRS S
& = Hobhyving (33 %) ERotor 204
f B SR 3.
ACE (75 FLER D) LiPo 35-11.1V-25C-5500nih
HEIIE R « W RIS IAREIE Ml =iETan 2
FH1D: UDPEE#HE : 6 FADLLAE R 3« HR#EN: —H RS Eil WRsfg: 1R«
1 20100 AircraftMathworks PX4_SITL_RFLY OldFactery e SEa v: —-119 vaw: 0
TUDP Mode
EEE DF_Full HiahE FLFE EFAE

PX4: Fou.nd flrmware version: 1.12. 3dev
PX4: Command ID: 512 ACCEPTED i -249. 994 T -119 Z -0.132

PE4: Command ID: 512 ACCEPTED

Fid: Command ID: 51z DENWIED Vi 0 Ty 0 Yz —0.001

D AlDe 512 ACCEETEL :
[PX4: GPS 3D fixed & EEF initialization finished. I I

FE4TEnter Euto Lolter NModeT $ 0 8 o L)

Step 3: AR EDIE

BHEQGCE LAMPlan, HARKISGE TIH,



QGroundControl Daily

+-0.0m 1-0.
0.1m =>0.0m

HEFEME, WisEXAEd, ZzERE “FBE
BN, ERLREmER "2,

QGroundControl Daily

00m

‘:Mg;)ymg
' Bridge -



QGroundControl Daily s TR

| Step 4. IgHIEE UE
BEAE “ESTE B

ZEZEH AR KER



R BTV &H, HEREE ETY RKKEEVIE, ZEREAM 5T &R,

B CGroundCartrl Daiy - o x

IREE YEEMEE, AFRRAIAE,



| Step 5: IREfSA

Rifi ‘MR 7, ZEEHE EREERAERENR, BL—PrtEsENRE
(MRAKEZT, EHFRIRE—).

QGroundControl s 0 X

| Step 6: IRBEFFERFF LIEMZ

mii "Bt B, ATHEESTUERERER, HIEE "REF" BEira EciEhkl
&, ZhREEM “5’,



QGroundContral Daily — [u] %

ZEARERESESFHMSY, sFIPRERESEN
30m, zZlaRdi “EEEST R AR

QGroun:

| Step 7: HUITIES
EEWERER, B BRFHARITES.



) Step 8: MBLER

£ RflySim3DH MR E B IEQGCI XN ¥ 1To

@ RelySim3D-0




5.3. %358 BHEIFFE

Step 1: EE¢IF

BHERMPEFEES 1T, UTERR, B HS@BZIUSBAEEBM, HEHRTTHE
HERBERE, 5, AEfEAPixhawkex ¥z, Ht YITRERARM (EEFER

Pixhawk ¥3%) o

e

B
g

si%

R

i
it

it

=1

L ERGLL |

i@ |m

-1
)
[T
o
]
¥
E
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B
e
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Step 2: IEEEMHEIFNILE
7£ Rflytools XK H$TH QGC ik,

-2 3DDisplay 2023/7/27 15:02 AT 1KB
- CopterSim 2023/7/27 15:02 A 1KB
F FlightGear-F450 2023/7/27 15:02 BEEG 2 KB
=7 HITLRun 2023/7/27 15:02 HEEA 2 KB
B python38Env 2023/7/27 15:02 A 2 KB

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

M RilySim3D 2023/7/27 15:02 A 1KE
= RflySimAPIs 2023/7/27 15:02 tEEAT 1KB
M RilySimUES 2023/7/27 15:02 HRIEAT 1KB
%2 SITLRun 2023/7/27 15:02 tREFEA 2 KB
3) Win10WSL 2023/7/27 15:02 tEEAT 2 KB

MZRIZE AN “Standard Plane”, REQGCHELAN “MAHER.

QGroundControl Daily = [m] X

% Back < %Q Vehicle Setup

Simulation (VTOL) Standard Plane Standard VTOL Tilt-Quad

PID Tuning

Generic Underwater Robot
Flight Behavior
VTOL Quad Tailsitter VTOL Tiltrotor

HI#L

Step 3: EREEHFENEN

T w2 R@E, EF HITL
enabled” BEfEHENPE, ZEEMAFEFHINKCETNKG, EHEHR ETTMIL
B,




A FERLIRAEN, ERBERE S8, TRR=FHAN “UAVCAN_ENABLE”, 7£53%
HIEFIZE S “Disabled”, R7%.

QGroundControl Daily
@ Back < ?’Q Vehicle Setup

B

G BTV e
@ =i R R
R R

R o i

BT

¥ £ RHLE

PID Tuning

Flight Behavior

HITL enabled

izt |

GroundControl Daily

% Back < ?,Q Vehicle Setup

BN T EEEFER R ENRIR. LT A EERs.

BER

1

Standard Plane

LT Standard Plane
BT A A 1.13.3dev
1 7 SCERE. KA. 0.0.0

A IRTF R Channel 5

Manual
Unassigned
Unassigned
Unassigned
Unassigned
Unassigned

7=
AAAAA AT

3= U N

A AR AR

il P Warning
Return mode fih A2 Disable

05s

Disabled

100.0 m

B rHEAEE

100.0 m




| Step 4: BREH{FE

AREUBERA BB
“AircraftMathworks_HITLRun.bat” #tAMES#H, FHEMNRIREOPRIESRORTE
ANROS, BE—Z ¥WINEEEFRBE,

L

BiR (Ep =k = K
AircraftMathworks.dll 2022/10/26 14:42 NEERTE 255 KB
"4 AircraftMathworks.slx 20232/10/24 15:33 Simulink Model 84 KB
AircraftMathworks HITLRun.bat 2023/10/24 15:33 Windows #EaHE. .. 6 KB
D AircraftMathworks_init.m 2023/10/24 15:33 Objective C JF304 2KB
AircraftMathworks SITLRun.bat 2023/10/24 15:33 Windows #E4ME... 6 KB
D GenerateModelDLLFile.p 2023/10/24 15:33 MATLAB.p.9.14.0 5 KB
D InitData.m 2023/10/24 15:33 Objective C JF304 4 KB

MavLinkStruct.mat 2023/10/24 15:33 MATLAB Data S5 KB
= MulticopterModel.zip 2023/10/26 14:42 EfE(zipped)3Z2i4... 120 KB
E Readme.pdf 2023/10/24 15:33 Foxit PhantompP... 2,767 KB

@ Readme.docx 2023/10/26 15:00 Microsoft Word ... 19,527 KB


AircraftMathworks_HITLRun.bat

= 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

Avallable COM ports on this computer are:
COM3: rardrardrdriririiy

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

F: 7 “AircraftMathworks_HITLRun.bat” FEGEIFMIBIASEF, RFEEEIZENTMN
EEZERDLLE :

set DLLModel=AircrafttMathworks

fESimMode&bixECopterSim A ¥t W FVEHEIAMAEET |

cet SimMode=8

S5RHEMEERERRE, EZANEEESHTHRELEQCCHIZRE T XN, FrLL
RIS RRRIRENSR.

Step 5: FFIIRK5TR

Z1F CopterSim R ERiER £ RflySim3D, FERATA.


AircraftMathworks_HITLRun.bat

CopterSim v2.53-20230510 = (m]
.n. i 5Rzen ENBEE HLERHH R KITAEE BIFH S
VRS M & i kg 450 o 50 n HIE T
" SR Bs.
DJI (A8 2312 KV960
YERES SN BS:
AFC 10x4. 5ME
p— BRI ne,
= = Hobbywing (4T&) YRotor 204
f RN BS:
ACE (F3 FReR D LiFo 35-11.1V-25C-5500nsh
MBMEE: HE HEZH BRI Mps = AIin &
T wmxe UDPUIRC: 8 FRDLLAR B 3T 4 HEE: B dnbg B TWESuE- R -
il 20100 AircraftMathworks FI4_HITL OldFactery xS a5 y: —-119 yaw: 0
UDF Mode
TR - U3E EATIRE cOMs UDF_Full TehE BIENHE BIHE
PX; Command ID: 512 ACCEFTED
PE4: Conmand ID: 512 ACCEPTED & -249. 955 ER-119 50 073
FE4: Command ID: 512 ACCEFTED
PE4: EEFZ Estimator start initializing... ¥z 0 ¥y 0 ¥z -0, 001
A Soi BUTOTECRE o)
ﬁcl: GPS 30 fixed & EKF initialization finished. I
Fid: Enter Auto Lolter NMode! I ¢ o 8 0 L]

Step 6: {HETIE

2R BESHREERER, 5172/E7E RflySim3D FREEIZQGCHXIML ¥

7o

6.5FFH

1. PX4PSP\RflySimAPIs\4.RflySimModel\API.pdffRDLL/SOER! 5@ AN EES

ZB3o
[RflySim

Ax
=<
Ax
=

2.
3.
4. [RflySim
5.

.ir.lﬁigr!U[!eri];?EEi

1.PX4L.14kRAE 2 EBR T BAEEBNN, (FIEER L 14MRAEFEITIBEAER

ZHEHR]/RflySimAPIs/4.RflySimModel/API.pdf
[RflySimZZ=H R]/RflySimAPIs/4.RflySimModel/API.pdf
ZHEHR]/RflySimAPIs/4.RflySimModel/API.pdf

HEM, QGCEMKENE=MIE “HiTé:” Tlm, BERER


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

il

QGroundControl - o
4 Back < ?,Q Vehicle Setup

we | BUTE BE

Geometry Actuator Outputs

PWM MAIN UAVCAN HIL
Motors

e Position X Position Y

Left Motor (Mator 1):  0.0000  -1.0000 MAIN 1-2 PWM50Hz ¥

Right Motor (Motor 2): 0.0000  1.0000

(03

B Rev Range

(for Servos)

wirHizt  Actuator Testing MAIN\: 1500 1000 2000 | |
1500 1000 2000 [ |
HL
-

MAIN 3-4
i e
Rev Range

d  Minimum Maximum R 5
(for Servos)

1000 1000 2000 [ |

Function Disarmed Minimum Maximum

N KCEEN N

MAIN 5-8

Rev Range
(for Servos)

N ECEN X
N K T
N K T

Function Disarmed Minimum Maximum

E=EHlTEe (RBE)

g

EHISEEUL T PX4 v1.13 SpERNIBIGRIE AL, PX4 v1.13 SHEIL: BIE& INGNEET |, faEL
% f SRID— SN AR E

NRFEBULLAMRAE M #HTEEBE R EHEINMAE, BBARTEHITUTRE:
1L M PE:

@i AircraftMathworks_SITLRun.bat Boh{AEH R LE, EQGCHITEIE IR
WTFEFRTRISE, BRI EEHE,


https://docs.px4.io/main/zh/concept/control_allocation.html#%E6%8E%A7%E5%88%B6%E5%88%86%E9%85%8D-%E6%B7%B7%E6%8E%A7
AircraftMathworks_SITLRun.bat

QGroundControl

4 Back < %{e Vehicle Setup

wz DT RE

Geometry Actuator Qutputs

SIM
Motors

Rev Range

Functionror Servos)

Motor 1:
Channel 1:

Control Surfaces
Channel 2:
Type Roll Torque Pitch Torque Yaw Torque Trim

Servo 1: | Single Channel Aileron * 00 0.00 Channel 3:

Channel 4:
Channel 5:
Channel 6:
Channel 7:
Channel 8:
Channel 9:
Channel 10:
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A2: XrEJgERHTREFSIPX4PSPTATEAREMEIRMAR, EFMRIYySimLEBFIZR
NFECEEMREF SR

EI Toeolbox one-key installation script: RflySimA..  — *

(1) Software package installation directory
|CZ'|.F'X4F'SF' |

(2} P¥4 firmware compiling command: fimmware versions <= PX4-1.8 use format
prdfmu-v3_default, == PX4-1.9 use format peed_fmu-v3 default

pxd_fmu-wic_default |

(3) P¥4 firmware version (1: PX417.3, ... 6 PX4-1.12.3 7 PX4-1.132 8
PX4-1.144, 9: PX4-1.150)

0 |

(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])

i |
) Whether to reinstall PSP toolbox (yes to reinstall and no i remain current
Installation}

Yes I |

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

o |

{7} Whether to reinstall the selected compiling toolchain (yes to reinstall and
nd to remain unchanged, about 5 minites)

o |

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

o |

(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 P X4 offical controller)

o |
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