1.3058 R R HBY
1.13258 2 FR

BT RAFBIRNSHECN Wi ERE R I0IE (DLLAERAZSIL/HILSEEE)

1.2 H

ReSimulink>X fH4RixE R UneERIDLLR B fF; F X E R e AR B AT IR BB 23R {7
B, @dAfiEETaleBERENER.

1.3x#EMMA=

ZIRBTERN T PXAR R ANER, HIINRHEINRIR, BETSIRINREIE o

HANERIFISHE

MEeET AN SNBRHEIED), FERIAVALITRIN =AM T oA S AL iR
HFenh, EXRFFRESES, TLUERIIRINIES S B ERR

S\ \LARFlySimSDK\html\md_ctrl_2md_26DOF.htm|iRIEEH B izshiH I ALITR T &
BIETE WBEIRS.

IR R
Oz yy,24
B—MERREHRR, WEFR, EAEEE EMNE—S (0 WIEthmEREE LR
=),
Ly

O TFKFEA, ERE—EEAR (W ¥VBRESR) ,
Zg
hEE Y IR e,

Yg


RflySimSDK/html/md_ctrl_2md_26DOF.html

AN B8 A 3 T SR E

MR R

Ozpyyp2p

EEERE WA EN— P 2IR%R, WERR, BERSAF WIRRLD,
Ty

M5 S ITER AR TR —E, RBTAES M.

2
HTE K TES X MRE
Oxp2p
NHBEE T, B TAESM,
Yo
MEEHT YTERXNIRE
Oxp2yp

, MAAERR. TUFEIRREIERE W LRNAMIERNSZ LITR,



AMIFESHK
GARTNRTRML. RREHREURIFETRIT EHRATIRERIN NI,

MheELXANZERY, (ERELTAN LENAZTEZGFE=S[ME. BieRiN. EARME
71, ERINEFR.

{YEREZIEE LR
|
¢ A EREER
Y Y Eft5hH
F=1H it Wi
e, MEEE
Y Y
s . . A Y h 4 v
IBENNNBHEE 7R

RIFENSREBSAMAE WUFELITR) KB WINERES (BFEINERTHERES
IERE. KA. ARESAIMRE; MIKERRATRRE. 18, MNRYNEREER). &
7NBEHEDRE:



BB HE

Bl

kA

£F

i

fRAn

SR

FIENEE
(Fore/Aft: x)

KA
(Port/Starboard:
yd)

+/TF (Up/Down:
Z5h)

LR\ hA% Th
(Longitudinal Axis:
e

sRiELMAE TN (Lateral
Axis: yi)

L5 B H A% o
(Vertical Axis: z%h)

i ELEYI I @8 R

BRI R A—LRVHREE M DB E SRP ET—HAIPWMEES, BRIEPWMIiESITEH
SKRRBIAI TN, " EILS & PX4BEEIIN /T 45 hl @8 W ] R Gy 2 2 AR B AR 1T 2840

No

PX4#I5e 73 BBV R 2%

o FHARPXANEXFECESE (v1.12)

BEF IR

riEiash A, INREMIEERRE,
BRI I e R RVAE I,
EXANBEER LA, BIETEE,
M= EfFPEEh
XMES R ERBIRIHES,
EXANEEIEZ R,

UmaiEsnAfl, MRAMEERRE,
[ERRIE M ERERE, EAM LEF,
BT, FERBRIREIEH,
ELXANEAEFE,

IEINPRETRERLE, FEEANAL,
EX AN LF; B PrENeERE,
BT, ETRAN T

IMR—MIFEE RYEZE,
[ERT R85 — MR RVAL R, 4RI

IR EMEEE ISR,

[EIRY R ISR e R RYAE I,
EXANBEE LA, AT,
M= EHIiEEh

e A, mAEE (JN15H3S5hesE)
BIRERE NS, MH—X ALrIeE
(IN25M4SheE) LURESEERR,
M= ERA B,

AIN—NETEINEL | PX4 Boh B A F1ERE


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

AFIFEPEGEENVIZEEA (XB) Generic
Quadcopter, E7E\PX4PSP\Firmware\ROMFS\px4fmu_common\init.d\airframes\
4001_quad_xREXWTF:

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

HiTrc.mc_defaultsfilzds, ©EE THRELANMNEIASIHISKE, JUARGE—LEARHN
RAEBEFNLZE, re.mc_defaults PRI T :

set PWM_OUT 1234

AN EE AT EL.

set MIXER quad_x

RERE2R (mixer) JAquad_x
RIEEERN MAYHITEE

SRITSRMMITES | PX4 Boh B AP SR
° FARIPXARIEXXHZIE: (v1.12)
o FAHMEHIIZERIBE . PX4ARITEREXEIRMIE-CSDNER

2RI S

\PX4PSP\Firmware\ROMFS\px4fmu_common\mixers\ quad_x.main.mix, EHR:
AXTE X T O MBEERIEF.
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FAinFloatsCollisionSL I 7 —ME R #4IES |28, B LIRHERflySim3D[ElfZ AU EEE B #X
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https://docs.px4.io/v1.12/zh/concept/mixing.html
https://blog.csdn.net/qq_56552346/article/details/136953371
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%54
ModelParam_3DType
ModelParam_uavType
Modellnit_PosE
Modellnit_AngEuler
Modellnit_VelB

Modellnit_RateB

ModelParam_GPSLatLong

ModelParam_envAltitude

ModelParam_uavMass

ModelParam_uavJ

ModelParam_rotorCt
ModelParam_rotorCm
ModelParam.uavR
ModelParam.motorJm
ModelParam.motorT

ModelParam.uavCd

ModelParam.uavCCm

ModelParam.motorCr

ModelParam.motorWb

=]
int16(3)
int16(3)
[0,0,0]
[0,0,0]
[0,0,0]
[0,0,0]

[40.1540302
116.2593683]

-50(m)
1.515

[0.0211,0,0;0,0.0219,0;
0,0,0.0366]

1.681e-05

2.783e-07

0.225(m)

0.0001287 (kg/m*2)
0.0214(s)
0.055(N/(m/s)"2)
[0.00350.0039 0.0034]

(N/(rad/s)"2)

842.1

22.83(rad/s)
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BIFEER:
(2% B R]\RflySimAPIs\4.RflySimModel\2.AdvExps\e2_MultiModelCtrl\2.MultiModelCt
rlColl

XX R TR WiEA
MulticopterNoCtrlWithCollision.slx PO AEEE YR B S (SRR ) o
MulticopterNoCtrlWithCollision_HITLRun. BRI ER B 4

bat (EREHERN)o
MulticopterNoCtrlWithCollision_SITLRun. Y E A IES 4

bat (EREHERD ).
GenerateModelDLLFile.p DLLA& TR 1S4
MulticopterNoCtrlWithCollision_init.m MNFEBEERSE,
MavLinkStruct.mat MavLink#IRLEE M Emat> £

| 4. 21T IR
| 4.1 REFER

Windows 10820 _ERRZS; RflySimT E%$E; MATLAB 2017B&IAE®,

@®: &fFEAPixhawk 6X7¥1F, FELENNRmFHLSH: pxd4_fmu-vex_default, #
EPXAE MRS 1.12.3, EMEE ¥EhRIFHSIER:
https://rflysim.com/doc/zh/1/Hardware.html

1 4.2 BE(FEESK

EigA /B 148 ; Pixhawk 6XTHEE X2 18; #HIEL 18,

®: WEREIEWR: https://rflysim.com/


.
MulticopterNoCtrlWithCollision_HITLRun.bat
MulticopterNoCtrlWithCollision_SITLRun.bat
MulticopterNoCtrlWithCollision_init.m
https://rflysim.com/doc/zh/1/Hardware.html
https://rflysim.com/

5.3218F 18
5.1. WMSELS: DLLIREY AR

Step 1: 4RmiFIREY

EMatlabs$TH “MulticopterNoCtrlWithCollision.slx” Simulink X%, s fBuild
Model

R Ym R E RS,

HEFR -
MulticopterNoCtriWithCollision_ert_rtw
slprj

#.] GenerateModelDLLFile.p
EE, MavLinkStruct.mat
« MulticopterModel.zip

"% MulticopterNoCtrIWithCollision.shx |

.| MulticopterNoCtrlWithCollision HITLRun.bat
) MulticopterNoCtrlWithCollision_init.m
| I MulticopterNoCtrlwithCollision_SITLRun.bat
3- Readme.docx
E Readme.pdf

"

3 FMATLAB 2019k Z AlkRA, TERHERN TE, HEESEENEZEA “Build” &
.

lju_'v_"_jvﬁ (:] H:@-Evﬂeﬂgayulj ﬁ' 10 Accelerator

S
B

31F2019b X 7 [GhR4s, S3EAPPS - CODE GENERATION -Embedded
Coder#gesd B AR TEY:, EHEAINTEF~RTE “C++CODE” - “Generate
Code” - “Build” &RHEIMAEHRIFERM,



P13 MulticopterCtriVelocity/Force and Moment Model - Simulink

SIMULATION MODELING
E% Search
Get
Add-Ons ~ CODE GEMNERATION
ENVIRONMENT E w H
Lode Embedded Simulink AUTOSAR HDL
u Coder Coder Component .. Coder
k
FORMAT APPS C++ CODE %
* & & —
or =] E] Open Report
opterNoCtrl Generate View 3% Remove Highlighting
Code = Code

GEMERATE CODE .
+++ Build

Generatefoode and build model

EEE: S5MiEEER MulticopterNoCtr.sixtBEt, ZIUEEER RE ST :

1. MulticopterNoCtrlWithCollision.sIxH iR R AR T MERIR 2 5b, B G MEH| RS
R, ERIAEESREE DM AEHZmENRE .
2. UEi@@inFloatsCollisionim Q44 1E 2 & X ES S,

| Step 2: 4ERDLLI¥

mF5ERE, & matlab A% “GenerateModelDLLFile.p” X, =#iEfT, 4R DLL
Xt
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= MulticopterNy e EsEERET |
& MulticopterNe
[.] MulticopterNe  glIE Zip S0t

ﬂ MulticopterN:; o F2 |
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@° Readme.docx| iy 153 Delete |
& Readme.pdf e o A S ()
et 5
FCEEER) 5
B4 Ctrl+X |
=4 Ctrl+C
Ctrl+V |

| v EANEEETFRUY

! 5.2, AMSEIE: REER AR
| Step 1: BEIHE

WHIETT “MulticopterNoCtrlWithCollision_SITLRun.bat” #tAME, T7E58HAIRIEE
HESSEEPN
1, Boi—E WG EIRMIE,


MulticopterNoCtrlWithCollision_SITLRun.bat

CAWindows\system32\cmd.e. X

1 A3,

Please input UAV swarm number:l\

Step 2: FEFMIAWE

F1F CopterSim R ERERE E RflySim3D,

CopterSim v2.44-20211127 - o X

S s AR fIEE i TRATE

x " - PR ] 7 wBERE

: EE MR e
L4 H HE:
- Bl e
~ Hobbyswin
‘;' LR HE:
NBFRE: i
Exijhed DBz FERILLEENT i« {hEERL: TR - il s fRfe
: S S . . pav "
VDF Mode
AR E_Ful Hia{hH BIHBR EHH
[Pra: Enter Mammal Made! ~
ator stert initializing .. 1 [249. 997 v [-119 7o
KOFF to 1
Mlog/2021-12-07/08_41_36. le
¥z [0 ¥y [0 vz
b |0 B |0 b0

Step 3: MGEERHEE ¢

BIQGCEMEE WU YEI=H: mfr Y, WANEYEER, B THBIREIE
X



Step 4: FARHLIEEN

= ERflySim3D, T “P” #, RflySim3DE_LERAER “Enable Collision
Detection!”, RRWERNEFHFS.

@ RflySim3D-0 = u] X

Bﬂhw

Step 5: MBLE
BIQGCEE R, L WS¢ E, XBARBIEE— LI,



QGroundControl Daily i a X

B LUE R YA/ L3EAREY, RflySim3DELMAIRR “Vehicle #1 crashed with
#Landscape_1 at Posk ***”, {5t BEREEHS AL I,

{ @ riysimap-0 - B s




5.3. %358 BHEIFFE

Step 1: EE¢IF

BHERFEEE N E, TEFR, B DB dUSBLERBM, HHRRTAENE
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Step 2: IEEEMHEIFNILE
7£ Rflytools XK H$TH QGC ik,

2 3DDisplay 20237727 15:02
~ CopterSim 2023727 15:02
AF FlightGear-F450 2023/7/27 15:02
% HITLRun 20237727 15:02
= Python38Env 2023/7/27 15:02

3 QGroundControl\ 2023/7/27 15:02

M RflySim3D 2023/7/27 15:02
- RilySimAPIs 2023/7/27 15:02
N RilySimUES 2023/7/27 15:02
% SITLRun 2023/7/27 15:02
73) Win10wsL 2023/7/27 15:02

EAE
RIS
RS
EAE
RIS
RS
EAE
AT
RS
A

AT

1KB

1KB

2 KB

2 KB

2 KB

1 KB

1KB

1KB

1 KB

2 KB

2 KB

FTAQGCHhELL, HZRIZREN “Generic Quadcopter”, mEHEQGCHLAM “‘NEBHE

=

QGroundControl Daily

Back < ‘?’Q Vehicle Setup

PID Tuning Simulation (Copter)

Flight Behavior

Step 3: ECEEHENREHN

B ‘“Re”, IRBEEEEIFAESN “HITL enabled”,

Simulation (Plane)




QGroundControl Daily

@ Back < ?:b Vehicle Setup

P TV T
@ =i R R
BT T

i

B A

BRI TR

N REE:

w0 E3 A

PID Tuning

Flight Behavior

Cia HHITL: HITL enabled

L

SNRFEAPX4
L1I3hAEH, Rt “B87, EER=PEN “UAVCAN_ENABLE”, TE#HERIRE
73 “Disabled”, tR¥FEEHiEKR CIZEIA,

QGroundControl Daily

% Back < g} Vehicle Setup

EEABRIAE

Disabled

Disabled

Sensors Manual Config
Sensors Automatic Config

Sensors and Actuators (ESCs) Automatic Config

update. Also sets the motor control outputs to UAVCAN.
Rk 3 Bik: 0
ST H#: UAVCAN_ENABLE

Vehicle reboot required after change




Step 4: BE{FHE

ARUSERBMEIT “MulticopterNoCtrlwithCollision_HITLRun.bat” #t4abIBEsc4,
BMRFIENEE, Bai—3 WINEHEIR AR,

~

BIR EMEHEA ESie] F
MulticopterNoCtriwithCollision_ert_rtw 2023/11/8 18:01 SR
slprj 2023/11/8 18:01 prg ==
D GenerateModelDLLFile.p 2023/10/24 15:35 MATLAB.p.9.14.0 6 KB
% MavLinkStruct.mat 2023/10/17 15:11 MATLAE Data 5 KB
w4 MulticopterModel.zip 2023/11/8 18:01 [EE(zipped)3ZiE... 108 KB
@ MulticopterNoCtriwithCollision.dll 2023/11/8 18:02 T E 236 KB
"u MulticopterNoCtriwithCollision.slx 2023/11/8 18:03 Simulink Model 79 KB
(%] MulticopterNoCtrlwithCollision HITLRun.bat 2023/10/17 15:11 Windows fitabE... 6 KB
| MulticopterNoCtrlwWithCollision_init.m 2023/10/24 15:35 Objective C iFsZ% 3 KB
%] MulticopterNoCtriwWithCollision_SITLRun.bat 2023/10/17 15:11 Windows fitAME... 6 KB
@j Readme.docx 2023/10/17 15:11 Microsoft Word ... 5,395 KB
Ei Readme.pdf 2023/10/24 15:33 Foxit PhantomP... 1,233 KB

3] C:\Windows\system32\cmd.e: X ar

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

Avalilable COM ports on this computer are:
COH3: ir A A A B b B b B

COMU: 7?2777?277?77?77

COMS: USB 7777

Recommended COM list input is: 3,4,5

My COM list for HITL simulation 1s:5



MulticopterNoCtrlWithCollision_HITLRun.bat

| Step 5: (AEZIE

2P BE R EEIAMAERIStep 2ZStep
5ME, BEITZEMBRMERESRRIES T, FNRHEE .

16.5EHH

1. PX4PSP\RflySimAPIs\4.RflySimModel\API.pdffADLL/SORE 5@ {F iz AN EE S
#3o
[RflySim

b=

2. LB FR]/RflySimAPIs/4.RflySimModel/API.pdf
3. [RlySimZZ=H R]/RflySimAPIs/4.RflySimModel/API.pdf
4. [RflySimZ#H R]/RflySimAPIs/4.RflySimModel/API.pdf
5.

=

| 7.5 W [e) e

Ql: FKRiEMa&Evisual studio c+H+RIFIFIRHECEmex, SFESimulinkXXH4RiEERK

Diagnostic Viewer w X

9:57 AM: Build - @1 A1 D3 |

* Build Summary

Top model targets built:

£

Model Action Rebuild Reason

&

@ of 1 models built (@ models already up to date)
Build duration: 8h 8m 18.11s

T

Brace indexing is not supported for variables of this type.

& E

Component: Simulink | Categony: Block diagram error

Code Mappings — Component Interface

Ready View 1 error

Al: BEEBRTYRIMATLABRRZSAIVisual Studio

CHRIFFIBELRETIVSRINZEB R, REEMATLABHHTEOTMAIES “mex
-setup”, —AERISBENRAIHLE EZIFNREIFE, ITETR “MEX

BCEER ‘Microsoft Visual C++


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

2017 LUHITRIZ® HFHFRBAREER, FAMRERRESE” [RIlySImFEELER
F]\RflySimAPIs\4.RflySimModel\API.pdf “HIFIEEIE

) mex -setup

MEX Elj‘afﬁ.ﬂ%l'uinmsurt Visual Cc++ 2017 (c)’ Il?n'&ﬁ c iIZHRE.
§£4&: MATLAB C 0 Fortran API . M

B& 2°32-1 TLAETEM waTLAE TH. ERE
ER BTN ArI.
BUNELTRELESESHAXEL.

http: /Swew, mathworks. com/help/matlab/matlab external fupgrading-mex—files-to-use-64-bitq

BRIETRN c RS, RMUTREAGREFad:

Microsoft Visual €++ 2013 () mex -setup:D:\MATLAB\RZ01Tb\bin\winfd\mexeptsimsve2013. xml C
Microsoft Visual C++ 2015 (€} mex -setup:D: \MATLAB\RZ01Tb\bin\wind\mexoptsimsvc2013. xml C
Microsoft Visual C++ 2017 (C} mex =setup:C:\Usershdream'\AppData‘\Roaming'MathWorks\MATLAB\R]

BERIFTREES, WAL TARM hRE—Hed:
mex =setup C++
mex -setup FORTRAN

B

Q2: YwiFdkiE, TAMEEXM

Fas BE il 1L

wpl_Rindode] Temp HEETTETA]&EHET LAWE, Y TEER. gegwmERs, e

| EET @ R RO TEEG TeR0EREET
R oh dm ). Tk

A "l b i FLter - BIRESE "pichast_s]ib_sdwl”

i | B ke (R

| LN - B

A2: XA T REFEIPX4PSPT EfaAREHEIRMAR, EMRIlySImTZEGGIZR
B EEHTEFESENT]



E Toelbox one-key installation script: RflySimé... a x

(1) Softwame package installation directory

|C:".F‘X4F‘SF‘

{2} P¥4 firmware compiling command: fimware versions <= PX4-1.8 use format
prdfmu-v3_default; »= PX4-1.9use format pxd_fmu-v3_default

pxd_frmu-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)

o

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

1

) Whether to reinstall PSP toolbox (yes to reinstall and no i remain current
jn=tallation}

yes I

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

|I'ID

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

|I'IIJ

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

|I'ID

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

|I'ID

{10} Whether to block the actuator outputs in the PX4 fimrware code (“yes” to
use Simulink controller, "no™ to use P X4 offical controller)

|I'ID

OK Cancel
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