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BHEHE i BEFE S
WS EE), HkREL,

i ELRVIR I 88 RS

BRI — LR AR SRS SRR —KLHPWMIES, BIRIEPWMis< BT E
TARIRIT E H LRI HITERMAL, T ELE S PX4RRITAIM B 6B E dN Rt B AR
BIRvRITER M AN

PXAH5e 7S BBV RIZ 8%

AIN— DA | PX4 Boh B AP s/
o FARIPXANIREXHELESE (v1.12)

BEIEEZLXANBINE, HE
\PX4PSP\Firmware\ROMFS\px4fmu_common\init.d\airframes\
2100_standard_planedrEXIITF:

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

param set-default ...

WiTrc.fw_defaultsfiizs, E8&TEERELTANBRIASHILE, AIJUAKRE—LERK
HNARKSHMIE . rc.fw_defaultsFBIER S REINT:

set PWM_AUX_RATE 50
set PWM_AUX_OUT 1234
7£2100_standard_planesig&EBIT2s (mixer) JJAETRFG
set MIXER AETRFG

RIEIBE M AT

SRITSRMMITES | PX4 Boh B AP SR
o FARIPXARIEXXHZE: (v1.12)
o FAMMEHIIZERIBE: PX4RITEREFEINMIE-CSDNER

BRI M £ TEAX SRR R LR E]

\PX4PSP\Firmware\ROMFS\px4fmu_common\mixers\
AETRFG.main.mix, 7. FxEBRETE BN


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

HEBEENEFRANELTXESH

PN T

o E{AMYENIHII: \..\1.BasicExps\e2_FixWingModelCtrl\Readme.pdf

inCopterData

i/ MERREA E, ZH—PMEAZEOinCopterData, ZFWH3I24MANNE—IEAR

TR AR IR S (L

&>

LD el a3 sy IIHIIL '_ﬂ.'\DII.IUII s =g

50 the value should be reversed

inCopterData

ZHERFL
MNERE
XA iR &
yHEETHIR =
AR E
MEFE RS

H}

s

Kt

EE
MEER
SIZ&RAH)
S|Z&/INEIT]
e E
VIRRE

armedState
U gelilor Y » boolean J
o =]
ModelParam_uavType int16(234)

uav.geometry.mass
uav.inertia.lxx
uav.inertia.lyy
uav.inertia.lzz
env.windOn
env.ISA_rho0
uav.geometry.span
uav.geometry.S
uav.engine.ThK
uav.engine.MinThK
Modellnit_PosE

Modellnit_VelB

8.1646626600000012
4.12
9.58
9.85

0
1.225
2.795
0.982
2.17

0
[0;0,0]

[1.0e-03;0;0]


../e2_FixWingModelCtrl/Readme.pdf

== XE
AAFRE—-FEEDR
AAFRBDAZREK
AANFRBDBETHRRY
AAFRB—HDRRERL
AAFRB—FAERERIK
AAOFRE—BERK
HEWAEN ¢

A RE—ME R ZRLK
UIPAES S CI CIL

2. B R

&8
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

12

180

90

0.38

18.5

2.64

7.4

0.24

0.4

0.022

-1.098

0.143

EMatlabBHE EEESimulinkiZ B RFHAEMDLUER XX 4, FHi@idQGC LIEML&LS
N THEEEET ANBREHFEIR B E,



13.XHBR

BIFEZER:

[ B X]\RflySimAPIs\4.RflySimModel\1.BasicExps\e5_FixedWingManuscriptMd|

XFR /3B FR
FixedWingManuscriptMdl.slx
FixedWingManuscriptMdl_HITLRun.bat
FixedWingManuscriptMd|_SITLRun.bat
GenerateModelDLLFile.p
FixedWingManuscriptMdl_init.m
InitData.m

MavLinkStruct.mat

5iEA

B E E B ANUERUEIRSC o
P A EHE AR 1
TR T EH RS M
DLLAg TR 6 o

N AIFREE KRS,
HMEBEERESEISH.

MavLink#HEE MR mat >4


.
FixedWingManuscriptMdl_HITLRun.bat
FixedWingManuscriptMdl_SITLRun.bat
FixedWingManuscriptMdl_init.m
InitData.m

X p L)
4.1 SFER

Windows 10820 ERRZS; RflySimTE$E; MATLAB 2022b% L ko

@®: EHFAPixhawk 6XkF, FAELENNREFRSH: pxd_fmu-vex_default, #
FPXABEFhRA 9. 1.12.3, HtELE KT kmiFm<LIEN:
https://rflysim.com/doc/zh/1/Hardware.html

4.2 BEFER

Eied/aRBMO® 158; Pixhawk 6XHEE EQ2 15; #HiEx 18

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

5.3208F 18
5.1. AMLI8: DLLIRRY SR

Step 1: RiFIREY
HRIRECE RIS E 4.RflySimModel\0.ApiExps\2.UserDefinedC++\2.GenC++\Readme.pdf

EMATLABHFTH “FixedWingManuscriptMdl.slx” Simulink X, =i “Build
Model” #%$H,


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

0 GenerateModelDLLFile.p

InitData.m

* MavLinkStruct.mat

@ Readme.docx

&) Readme.pdf

" FixedWingManuscriptMdl.slx

I FixedWingManuscriptMdl.so

FixedWingManuscriptMdl HITLRun.bat

FixedWingManuscriptMdl_init.m

FixedWingManuscriptMdl_SITLRun.bat

D FixedWingManuscriptMdl.slxc

FixedWingManuscriptMdl.dll

XFMATLAB 2019af 2 AihR4s, TEEHINN TE, BEEREERHRmERHE

a7,

Z-o-@ @

it

2023/12/27 10:03

2023/12/27 10:03

2023/12/27 10:03

2024/1/16 10:32

2024/1/16 10:27

2024/1/16 10:28

2024/1/16 10:32

2023/12/27 10:03

2023/12/27 10:03

2023/12/27 10:03

2023/12/27 10:03

2024/1/16 10:32

2024/1/16 10:32

O -E-@dOPb = |-

MATLAB.p.9.14.0
MATLAB Code
MATLAB Data
E4E(zipped)3ZiE...
Microsoft Word ...
Foxit PhantomP...
Simulink Model
SO 3%

Windows fitahHE..
MATLAB Code
Windows fitahHE..
MATLAB.slxc.9.1...

NEERTE

Accelerator

31F2019b X 7 [GhR4s, S35APPS - CODE GENERATION -Embedded
CoderAgE IR T AN, FEPUNTEFRERT “C++CODE” - “Generate

Code” - “Build” ¥ mLBELRIFE RS,

P13 MulticopterCtriVelocity/Force and Moment Model - Simulink

SIMULATION

MODELING

5KB

164 KB
18,963 KB
2,463 KB
172 KB

142 KB

3,089 KB

239 KB

“Build” B[

(12)

Get

Add-Cns =
ENVIROMMENT

Search

CODE GENERATION

= I*
Embedded
Coder

Simulink
Coder

=

AUTOSAR HDL
Component .. Coder

Code




FORMAT

or

opterMoCtrl

APPS C++ CODE X

LA X J

1=l aOpen Report

Generate View 3% Remove Highlighting
Code = Code

GEMERATE CODE

m Generatefoode and build model

| Step 2: &pREDLL ¥

WSS, AfGenerateModelDLLFile.pHRTiET (HEEMATLABH G LITEOH
HiN\GenerateModelDLLFile/5[El%), BIRTLAIEE] “SmallFixedWingUAV.dIl” AYDLLAREY

Ao

R -~ Git
: FixedWingManuscriptMdl.dll
*& FixedWingManuscriptMdl.slx
& FixedWingManuscriptMdl.slxc
P FixedWingManuscriptMdl.so
| %] FixedWingManuscriptMd|_HITLRun.bat .
) FixedWingManuscriptMdl_init.m O
| .| FixedWingManuscriptMd| SITLRun.bat r’

+ OO0

P = -
InitData.m fEEiFAER i
HH MavLinkStructr  iB4T 9 )
« MulticopterMo| EEpsEERE T I
O° Readme.docx |
£ Readme.pdf BIEE Zip Szit D
=EwE F2

iz Delete

Hestss >

IMCEEER) >

=E3]) Ctrl+X

=5 Ctrl+C
I Ctrl+V

| v BTSRRI



A TEL
AL ATA (C) Microsoft Corporation. fREETAA .

FixedWingManuscriptMdl.cpp

cl /¢ /EHsc modeldllgen.cpp
AT x64 ) Microsoft (R) c/c++ HiL&RFE 19.16.27051 R
WMAYERE (C) Microsoft Corporation. fREFTEF .

modeldllgen.cpp

cl modeldllgen.ob]j FixedWingManuscriptMdl.obj /link /DLL /out:FixedwingManuscriptMdl.dll
AT x64 ) Microsoft (R) c/c++ HiL&RFE 19.16.27051 R
WMAYERE (C) Microsoft Corporation. fREFTEF .

Microsoft (R) Incremental Linker Version 14.16.27051.0
Copyright (C) Microsoft Corporation. All rights reserved.

/out:modeldllgen.exe
/DLL
Jfout:FizxedWingManuscriptMdl.dll
modeldllgen.ob]
FixedWingManuscriptMdl.obj
IEERIEE FixedWingManuscriptMdl.lib 1M E FixedWwingManuscriptMdl.exp
Compiling successfully, thelFixedWingManuscripthl.dlllhas been generated.

5.2. MRS REFEAE
Step 1: BoifFE

HRUEEBRSMEBIT “FixedWingManuscriptMd|_SITLRun.bat” #t&hIBsC4,
EREMNZIREOPEAL, Boi—R WINREEMIE,



FixedWingManuscriptMdl_SITLRun.bat

D GenerateModelDLLFile.p 2023/12/27 10:03 MATLAB.p.9.14.0 6 KB

* InitData.m 2023/12/27 10:03 MATLAB Code 3 KB

MavLinkStruct.mat 2023/12/27 10:03 MATLAB Data 5 KB
= MulticopterModel.zip 2024/1/16 10:32 [EfE(zipped)3TiE-... 164 KB
@ Readme.docx 20241116 10:27 Microsoft Word ... 18,963 KB
E Readme.pdf 2024/1/16 10:28 Foxit PhantomP... 2,463 KB
" FixedWingManuscriptMdl.slx 2024116 10:32 Simulink Model 172 KB
D FixedWingManuscriptMdl.so 2023/12/27 10:03 SO 3t 142 KB
(%] FixedWingManuscriptMdl_HITLRun.bat 2023/12/27 10:03 Windows #tihE... 6 KB

FixedWingManuscriptMdl_init.m 2023/12/27 10:03 MATLAB Code 3 KB
(%] FixedWingManuscriptMdl_SITLRun.bat 2023/12/27 10:03 Windows #tihE... 6 KB
ﬁ FixedWingManuscriptMdl.slxc 20241716 10:32 MATLAB.slxc.9.1... 3,089 KB
FixedWingManuscriptMdl.dll 2024/1/16 10:32 W EERET 239 KB

CAWindows\system32\cmd.e: X

Please input UAY swarm number:1|

7 7£ “SmallFixedWingUAV_SITLRun.bat” ZREEIFIIIAN AR, EEIRE M MNHE
EEEMDLLE:

REM Set use DLL model name or not, use number index or name string

REM This option is useful for simulation with other types of vehicles instead of
multicopters

set DLLModel=FixedWingManuscriptMd|



fESimModefhiEiR CopterSim ARyt W A TE IR A EIRER |

REM Set the simulation mode on CopterSim, use number index or name string
REM e.g., SimMode=2 equals to SimMode=PX4_SITL_RFLY

set SimMode=2

ENRKELREMEEEENMN WAL, ERIREXN MR EREANEE Y M he

==,

==,

REM Set the vehicle-model (airframe) of PX4 SITL simulation, the default
airframe is a quadcopter: iris

REM Check folder Firmware\ROMFS\px4fmu_commonl\init.d-posix (or
init.d/airframes) for supported airframes (Note: You can also create your
airframe file here)

REM E.g., fixed-wing aircraft: PX4SitlFrame=plane; small cars:
PX4SitlFrame=rover

set PX4SitlFrame=standard_plane

| Step 2: FFFHIIRHTTA

HRflySIm3DER “CopterSim/PX4 EKF 3D Fixed:1/1”, CopterSimZ/~ “PX4: GPS 3D
fixed

& EKF initialization

finished.” BY, RPARflySIimFESBEFTMIIAK, BILUAITHREEIMAE,



CopterSim v2.53-20230616

‘nc HRzeal BENEE
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- % BRI
ks = Hobbywing (3F 3
f SRS -
ACE (75 FLER D)
ISR
AAN1D: UDPYEHRO : fEFADLLIE RIS 1 -
1 20100 AlrcraftMathworks
THITHIE

Fi4: Found firmware wersion: 1.12. 3dev
FPE4: Command ID: 512 ACCEPTED
PE4: Command ID: 512 ACCEPTED
Fi4: Command ID: 512 DENIED
—

el D B2 JCCEETED,

: GPS 3D fixed & EKF initialization finished. I
Fhag: BEnter Auto Lolter Mode!

= E X
masnes R siams ﬂ. IR jn
kg 450 w50 n BEMET L Iﬁ*imi
5.
2312 KV960
=
10x4. SMR
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ERotor Z0A
M=
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HE HEZ fn o ERE b S I i
HEE: —HETHE: B WEsRE: R :
PX4_SITL_RFLY OldFactery e SEa v: —-119 vaw: 0 .
UDFP Mods
UDP_Full HiaHE FLFE EFAE
% -249. 994 ¥ -119 7 -0.132
Vz 0O Vy 0O Vz —0.001
I ® oo 80 4o

| Step 3: ANERISETIE
SEHEQGCE LAMPlan, HAMKIBERE.

QGroundControl Daily

HEFENE, WiAREXHRE, ZERE

13 5%5 I}%”

BN, ERLRmEmERE 2o



QGroundControl Daily - (u] X

QGroundControl Daily - o x

| Step 4: B KHE
EimE “ESFHE A



ZE=EE AR ER

QGroundControl —

P: 0.0m

R BTV &H, AHEREE EY RKKEEVIE, ZEREAM 5T &R,



| Step 5: IREfnE

Rt ‘MR B, ZEEHE EREERMUERENR, BL—PrREsENRE
(MRAREZT, BHIPRRIRE—).



® aGroundControl s 0 X

| Step 6: IRBEFFEERFF LIEHEE

mii "Bt B, ATHELESRTUERERER, HIEE "REF" BEira EciEhkl
&, ZRhREEM “5l’,

ZEARERESEFEMSN, tHIPREFESEN
30m, zZlaRdi “EEEST R AR



QGroundControl Daily = @ Y

| Step 7: HIITHES
EEERER, RS BRFHERITES.

| Step 8: WMI|LER

£ RflySim3DA MR EEILQGCHIIHIT ¥1T,



8 QGroundControl

s arpa(.2 m/s &00:01:56
£1623.8 m

1 5.3. %ML EBEEFBE

| Step 1: &EE KiT

MTFEFR, B USESUSBAEEZBR, HRREREGEFAPERE, T2, ~EFEH
Pixhawk6x ¥i%, ,JJ&_E? SERE AR GEFERPixhawk ¥1%) o
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Step 2



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 AT 1KB

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

MIZRigE “Standard Plane”, REiQGCE LA “NAHER",

QGroundCentrol Daily — n] X

% Back < %ﬁ Vehicle Setup

Simulation (VTOL) Standard Plane Standard VTOL Tilt-Quad

PID Tuning

Flight Behavior
VTOL Quad Tailsitter VTOL Tiltrotor

HI#L

Step 3: EREEHENEHN

T “w2” f@|, EF HITL
enabled” BafFEHENRAGE, ZEEMRFETHINEKETRG, EfMiEKR T
B,

A FRLLIREAEYS, FFRERE S8, TEREREFREAN “UAVCAN_ENABLE”, 7£3#
HIEFIEE N “Disabled”, T%?'s?o



QGroundControl Daily
@ Back < ?’Q Vehicle Setup

B

P TV T
@ =i R R
BT T

it ool o

BRI TR

w0 E3 A

PID Tuning BEEFE

Flight Behavior

CJd HHITL: HITL enabled

L

QGroundControl Daily

@ Back < %Q Vehicle Setup
s S MBI T BRI WRER. RGN

BER

Channel 5
MELE
Unassigned
Unassigned
Unassigned
Unassigned
Unassigned

1

Standard Plane

Standard Plane

[ THRR A 1.13.3dev
H 5 SLEE. RS 0.0.0

b= T N

7 o A

i
L

L i G S Warning &N
= R A Return mode fab R R Disable

] 0.5s

Th e Eiipes St Disabled
B 100.0 m

B RHEAERL

100.0 m

Step 4: BREH{FE

BRUBERSMIE!T
“FixedWingManuscriptMd|_HITLRun.bat” #2083, FEENLIREOPIRESO
RTABANEROS, Boh—R WIRNBEHEIRGE



FixedWingManuscriptMdl_HITLRun.bat

[ GenerateModelDLLFile.p

* InitData.m
MavLinkStruct.mat

= MulticopterModel.zip

@ Readme.docx

i Readme.pdf

" FixedWingManuscriptMdl.slx

[ FixedWingManuscriptMdl.so

(%] FixedWingManuscriptMdl_HITLRun.bat

FixedWingManuscriptMdl_init.m
FixedWingManuscriptMd|_SITLRun.bat
[ FixedWingManuscriptMdl.slxc

FixedWingManuscriptMdl.dll

s, C:\Windows\system32\cmd.e:

2023/12/27 10:03

2023/12/27 10:03

2023/12/27 10:03

2024/1/1610:32

2024/1/16 10:27

2024/1/16 10:28

2024/1/16 10:32

2023/12/27 10:03

2024/1/16 10:39

2023/12/27 10:03

2024/1/16 10:39

2024/1/1610:32

2024/1/16 10:32

X

MATLAB.p.9.14.0
MATLAB Code

MATLAB Data

EfE(zipped)3Zit...

Microsoft Word ...

Foxit PhantomP...

Simulink Model

SO =Z2{¢

Windows HEGhE. ..

MATLAB Code

Windows #t4ahE...

MATLAB.slxc.9.1...

Ry R

=

6 KB

3 KB

5 KB

164 KB

18,963 KB

2,463 KB

172 KB

142 KB

6 KB

3 KB

6 KB

3,089 KB

239 KB

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:

COM3: ?27?27?77?27?27?27?27?27?7

COMU: 777722277277
COMS: USB 7?77

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

My COM list for HITL simulation 1is:5




7 7 “SmallFixedWingUAV_HITLRun.bat” BEHEIRRIMIAXHH, FAEEEIREXNN

MEEEERDLLA:

REM Set use DLL model name or not, use number index or name string

REM This option is useful for simulation with other types of vehicles instead of

multicopters

set DLLModel=FixedWingManuscriptMd|

ESimModefbiER CopterSimAr 3t W IR EIMA EIR T -

REM Set the simulation mode on CopterSim, use number index or name string

REM e.g., SimMode=0 equals to SimMode=PX4_HITL

set SimMode=0

SRHEHHETENZE, EZrNEEEFTTRELEQGCCHIRE THMNMER, FrLL
RIS RFRIRENSR.

Step 5: FFIIRHTTR

E1¥ CopterSim ERiEZ E RflySim3D, SERATIHAK.

CopterSim v2.53-20230510

ENEE
e E 1.5

EEGIRET R
OJI (08

SRR AR -
APC

- BRI
Hobbywing (/T &)

f RSN -
ACE (F& FL AR

HAHIRE -

EFDLLAEAI S #

AircraftMathworks

70 vazBe UDPYIEO:
1 20100

LTI USE SRITRE COMZ

Pi4: Command ID: 512 ACCEFTED
FZ4: Command ID: 512 ACCEFTED
PE4: Command ID: 512 ACCEFTED

Fi4: EKFZ Estimator start initlalizing...

=y I £ EWTﬁiTVﬁEW £3 1

| Px4: oPs D fixed & BEF initialization finished. |
Fid: Bnter Auto Loiter Hode!

kg

= (=]
HLERFH B KT SRIEE S
450 o 50 n BEXEHT
S
2312 Kvas0
T
10x4. 5ME
B=:
XRotor 204
LES
LiPo 35-11.1V-25C-5500m4h
e R ZH BRI s = AN A
HEHE: —HBTHR: B WiESUE: RfA:
PE4 HITL OldFactery 30 =Tl ¥: -119 yaw: 0
UDF Mode
UDF_Full HipE BLHE EHHE
I -249.985 i -119 Z -0.073
Wz 0 Vy 0 Yz —0.001
I o] =) v




Step 6: {HETIE

2R BESHREERER, 1517257 RflySim3D FREEIZQGCHXML ¥
7o

6.5EZH

1. PX4PSP\RflySimAPIs\4.RflySimModel\API.pdfiiDLL/SOIEE! 5@ (S AN E B84
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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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