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IBEChEHE 245

i Aim/fEm

E (Fore/Aft: xih)
Vb =}

Vask =] (Port/Starboard:
yid)
L+/F (Up/Down:

£F Z%h)
Y\ T

RE% (Longitudinal Axis:
X%H)
sefEhiE R (Lateral

N [

fite Axis: yi)

N ¢ EH Mo
S (Vertical Axis: z3)
F A HLHEEMRSY

BEF D

Haimissnafl, MREMEERNRE,
[ERY RS RIMHE R VAL,
EXANBIEER LT, AIERTRE,
M= EfHIPIEE,
XMESZTERBIRIHET,

EX AN RBIB T,

Uz Afl, MRAMEERZE,
ER e A MTeEREE, EAM_EF,
AT, FEREGRNRZEH,
EXANEEFE,

IEINFRETERRE, FEEANAL,
EXANB LF; BB TRERALE,
LT, T AT

INR—MI e RYHE I,
EIRRIE S — e VAR, =EREIGE)

MRS e ERIEE R,
BRI e R RIEL IR,
EXANBIEERLF, AIERTRE,
M=z

neE G, mARE (N1SH3ShEE)
DIBRRE NS, MH—X ALrIeE
(FN25M4SheE) LUIRERERE,
M= ERAAI5E,

BRI R A —LRVEREE M D FEE SRR —LBIPWMIES , BIRIEPWMIELHHEHSE
PREVEITERMNZ, T EZE S PX4BVRIEMN 7Rz hlimiE dn B 2 AR B RTS8 5N

PXA#I5e % R B R 23

o FHANPXANBEXHEESE (v1.12)

AIN—NHBINE | PX4 Boh B AF1ERE


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

AFIFZPEOEENVIZERN (XBY) Generic
Quadcopter, EH7E\PX4PSP\Firmware\ROMFS\px4fmu_common\init.d\airframes\
4001_quad_xAENXITF:

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

HiTre.mc_defaultsfilds, ©EETHRELTANBPEIASEILE, JUBARIGE—LEEXHR
LTS, re.mc_defaultsPRIXBARBINT:

set PWM_OUT 1234

A EE AT B

set MIXER quad_x

RERER (mixer) Aquad_x
RSB E A AT

RITERINITES | PX4 BV ERAFIER
o FARPX4EIEXMHZIEN: (v1.12)
o FAMBMEGHITERISE: PX4RITEXAIRFMIE-CSDNIER

ZAUBRIE S

\PX4PSP\Firmware\ROMFS\px4fmu_common\mixers\ quad_x.main.mix, EHR:
AXTE X T M ETERR Bo

HEBEENEFRAEBLIXESH

PN ¢

o H/MEIRMFNIEEDL: ..\..\1.BasicExps\e0_MinModelTemp\Readme.pdf
litfEEhiRinFloatsCollisioniNiEO

FIAinFloatsCollisionSEI 7T — M gaithdIE5 |28, A LURIERflySim3DEI{E AU E EE Rk
1E, SIAEEIPERIRIEsE, Wi E il YW ERREREINRE

KBS

o € o |

=2 ModelParam_3DType int32(69000003)


https://docs.px4.io/v1.12/zh/concept/mixing.html
https://blog.csdn.net/qq_56552346/article/details/136953371

% &1

%

TR ModelParam_uavType
VIENIE Modellnit_PosE

I8 ES Modellnit_AngEuler
IEERE Modellnit_VelB

VG FIRE Modellnit_RateB

VR SEE ModelParam_GPSLatLong
REmEREE ModelParam_envAltitude
YHRE ModelParam_uavMass
EohiRE ModelParam_uavJ
BIERAI R ModelParam_rotorCt
BETERIL IR RN ModelParam_rotorCm
MEF1=2 ModelParam.uavR

BB EREMIRE ModelParam.motorJm

BB ATLPIeI Nz B 8] 5 4K ModelParam.motorT
PRI ModelParam.uavCd
FHEEFIFEZ K ModelParam.uavCCm
e ModelParam.motorCr
AR B S E

SE s ModelParam.motorWb

PROM s

I=1

int16(3)

[0,0,0]

[0,0,0]

[0,0,0]

[0,0,0]

[40.1540302 116.2593683]
-50

1.515
[0.1228,0,0;0,0.1228,0;0,0,0.2224]
8.353e-05

2.046e-06

0.345

1.83e-3

0.0203

0.1422

[0.01948 0.01948 0.01948]

501.73

118.33

SCIROnEE YADLLARBU S EE RN, LA Sepk U he B SR E IR B



3.X4EF

FIREER:

[&Z% B R]\RflySimAPIs\4.RflySimModel\2.AdvExps\e2_MultiModelCtrl\7.ldentificationM
odel\FSJ690

SourceCode\FSJ690\](..\2.MultiModelCtrlColl)

XA/ HB TR HiEA

FSJ690.slx POhEE WAVER S 4 (S R
FSJ690_HITLRun.bat PRI E R AN IR S (SRR T),
FSJ690_SITLRun.bat TETEIR S ELHE RN ST (S RE3ERT) o
GenerateModelDLLFile.p DLLAE RS 14

FSJ690_init.m I IEEE RS
MavLinkStruct.mat MavLink#ELE M fAmat >4
4.781THIR

4.1 SRIFER

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

@: &fEMAPixhawk 6X¥IE, FELTEMNNRmZFRLH: px4_fmu-vex_default, ##E
PX4EhRZAS 7. 1.12.3, EMMEEE WERRIFHIIEN:
https://rflysim.com/doc/zh/1/Hardware.html

4.2 B ER

ZidA/ABREO® 14, Pixhawk 6XHHE ¥EQ 1&; #iBL 16,

@®: #EEBEIEW: https://rflysim.com/


.
FSJ690_HITLRun.bat
FSJ690_SITLRun.bat
https://rflysim.com/doc/zh/1/Hardware.html
https://rflysim.com/

5.3EL8 18
5.1. A SCLS: DLLIEEYAERR

Step 1: ‘RiFIREY

7EMatlab®3$TH “FSJ690.slx” Simulink X4, mdBuild Model IR RIFAE ML,

2 FSJ690 Cooked UE4.zip
(=] FSJBA0_HITLRun.bat
%) FSJ690 jnit.m
(%] FSJBA0_SITLRun.bat
[+] FSJBg0.dI

i FSJ690.sk

¥:| GenerateModelDLLFile.p
HH MavLinkStruct.mat
s MulticopterModel.zip
02 Readme.docx
5] SFR-FSI690 I AFSERIGR o

XFMATLAB 2019af Z Bk, TEEFILTE, BEER/RGERHERE “Build” Al
al,

-8 <« W-E- 40P = [ o

Q
:

MF2019b 2 [EhkAs, s=d7APPS - CODE GENERATION -Embedded
CoderA g ER TR, EEHAWMTEFARAT “C++CODE” - “Generate
Code” - “Build” Z5AFEESRIFE D,



#1 MulticopterCtriVelocity/Force and Moment Model - Simulink

SIMULATION MODELING
E% Search
Get
Add-Ons ~ CODE GENERATION
ENVIRONMENT w H
Code Embedded Simulink AUTOSAR HDL
u Coder Coder Component .. Coder
k
FORMAT APPS C++ CODE =
* b —
or =1 a Open Report
opterNoCtrl Generate View % Remove Highlighting
Code = Code

GEMERATE CODE

m Generatefoode and build model

| Step 2: &RDLLX ¥

miF5ERE, 1€ matlab A5 “GenerateModelDLLFile.p” X, mEiafT, 4R DLL
X1



FSJB90 ert rtw

slprj

i FS)690 Cooked UE4.zip
FSJ690 HITLRun.bat
#') FSJ690 jnit.m
(=] F5JBA0_SITLRun.bat
[+] FsJe90.dll
4 FSJ600.slx
[€] FSJ690.sIx.autasave
| FSJ690.slxc
Wl GenerateModelDLLFile

H MavLinkStruct.mat BEDTEEE
2 MulticopterModel zip =T Eg

t2) Readme.docx EEREERTST

5] £%-FSI690 kA
BIEE Zip >0t
=S F2
k= Delete
= TTRE ] b
IEHHEEER) b
£ Crl+X
E5l Ctrl+C
s Ctrl+V

v IETAEREERRIE

| Step3:FAN=HIEE!

fZ[E4.RflySimModel\SourceCode\FSJ690FSJ690_Cooked_UE4.zip/a¥4FSJ690 3242 I
ZC:\PX4PSP\RflySim3D\RflySim3D\ContentBR T, SA=4E5:



FSJ690 x - Content X i

& a3 @) 0 > peslE > () > RiysimAPIs sublime >  ARfySimMod( € - O > kBB > FEEE(C) > PX4PSP > RfySim3D > RySim3D > Content >
@ 3@ % 0 ()] L Hi === iz N #E ===
N e &7 : A % &t )
(R E=< ESiS || venver_suimuara.uasset
FSJ690_ert rtw
Al E= o L [0) Denver BuiltData.ubulk
)
@ sim - DA S P @ sim - A [) Denver BuiltData.uexp
Fs$J690.dll
g [] EarthMap.uexp
FS$J690.5lx
EarthiV.
= @] F$J690.slxc D cremee
e [] EarthMap_BuiltData.uasset
. % F$J690_Cooked UEA.7ij
ERREE R [] EarthMap_BuiltDataubulk
] ST [=] F$J690_HITLRun bat
& [] EarthMap_BuiltData.uexp
NEs [ Fss680initm WEs Rissens
0 =5 [%] F$J690_SITLRun.bat 9 =5 -
*¥] GenerateModelDLLFile.p .
RS (PR [] MapData.uexp
[] MavLinkstruct.mat
FSI310 FS1310 [ MapData.umap
MulticopterModel.zip
— 0 [ MapData_BuiltData.uasset
Readme.d:
83 Readmedocx [ MapData_BuiltData.ubulk
<h5 EHFSI60 TR R ot <h3
= [ MapData_BuiltData.uexp
ch1 FSJ690_Cooked_UE4 2025/2/20 15:56 itk
= [ MapSmalluexp
[ MapSmallumap
v W HEE [ MoutainRoad uexp
B OEE Q) [ MoutainRoad.umap
-k (D) [ MoutainRead_BuiltData.uasset
e [ MoutainRead_BuiltData.ubulk

[ MoutainRead_BuiltData.uexp

£ DHEH (W92

N paveraml
W e
% Roller@xml 4KB
B Linux A tinx ¥ Rollerdaml
S Trunkaxml 4xB
FS$J690_Cooked UE4
RN S A o

5.2. HHEELE: WEFERFE
Step 1: B@lfFHE

WHIETT “FSJ690_SITLRun.bat” #th B>, 7E3HAIKRIRE OHEEN
1, BEI—Z ¥ BREER A E,

B C\Windows\System32\cmd.exe

Step 2: FFIIRHLTTR

ZFFF CopterSim A E/Ri%E#H £ RflySim3D,


FSJ690_SITLRun.bat

CopterSim Full v3.06

'no [lE EHRE e ]
# R 1.5 ke 450
. =il H
ITI(AEE)
SERE AR
AFC
o . i
- Hebbywing (375R)
j’ R
ACE (15 FReaH1 )
HASHEEE:
CopterID: Z#HiClassID: {EFADLIAR A i {hEM#E:
1 -1 5600 PY4_STTL EFLY
A
ThiTEE - 921600

LUBLECOLIL ILI UL L UG UL G L SUUEERS LWLy WL 11l
CopterSim: Receive Mavlink hesrtbeat

Pi4: Init MAVLink

Pid: Awaiting GPS/EEF fized for Position comtrol...
PX4: Found firmware version: 1.12.3der

Fii¢: Command ID: 512 ACCEFTED

Pi4: Command ID: 512 ACCEPTED

Fii¢: Command ID: 512 DENIED

Pi4: Command ID: 512 ACCEPTED

Fi4: [lozzer] . /loz/2025-02-20,/05_45_48. nlg

Pi4: EKFZ Estimater stwrt initializing ..

Pid: GPS 30 fixed & EKF initialization finished.

Piid: Enter Aute Loiter Mode!

| Step 3: MAEEEEE

I QGCEMheE Y KEI=H: [
%o

| Step 4: FFIRRLIEISN

= [m] X
wiTEE Rlene F 'H"ﬁ' n
i 1 5-. [T}
o [ o BE T L el 7.
2
2312 EVoe0
S
104 GMR
S
KRotor Z0A
S
LiPo 35-11. 1¥—26C-5600mih
+E B B il R
i RRHE: Bl 2SR aEsdR RAi:
Grasslands x i} ¥ i} yaw: 01
BiEE:
UIE_Full FEipE EIHRE HIF{HE
o Tao I -6.08
Vi 0 Yy il Vz 0
4 0 B 0o b oo
lat 40.1540302 Lon 116. 2593683 alt 58.05

SETY, WINETYEER, BT AR

= ERflySim3D, 3T “P” #, RflySim3DELAER “Enable Collision

Detection!”, RRRHENEFB.



(3 RelySim3D Full v3.07-0 = ] X

| Step5: MBLER

BIQGCIEE—T =, LWHEAERY) tE. XENERYIZ— )UK,

QGroundControl - [u] X

WAITING FOR VIDEQ

Update

B B B AN/ L3 sEAReY, RflySim3DA LR “Vehicle #1 crashed with
#S_Cliff_Large_8 at PosE ***”, i BARGIE M.



@ RelySim3D Full v3.07-0 = (] X

) 5.3. &L BHFEIAAE

| Step 1: EHIEkiT

BHENFEEE 1 E, OTER, B USBIUSBAEREM, HRRTHREGFTIF
FEEE. Z5, AEGEMAPixhawkex ©z, EMWTECERALM (HEEFFEAPixhawk™

=)o



Step 2: IREEHFEIFNEE
£ Rflytools X f4§3&-#TH QGC HhEih,
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£,
B
[ TR—
L]
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2 3DDisplay 2023/7/27 15:02 AT 1KB

2 CopterSim 2023/7/27 15:02 HEAEL 1KB
&F FlightGear-FA50 2023/7/27 15:02 HIEAT 2 KB
“ HITLRun 2023/7/27 15:02 BT 2 KB
g Python38Env 2023/7/27 15:02 A 2 KB

2 QGroundControl\ 2023/7/27 15:02 B, 1KB

M RilySim3D 2023/7/27 15:02 AT 1KB
»_ RflySimAPIs 2023/7/27 15:02 REAT 1KB
M RflySimUES 2023/7/27 15:02 AT 1KB
< SITLRun 2023/7/27 15:02 AT 2 KB
) Win10WSsL 2023/7/27 15:02 REAT 2 KB

FIAQGCHIELE, HZRI&E N “Generic Quadcopter”, mEHEQGCHLEAM “NAHER",

QGroundControl Daily = (m} X

Back < ?,Q Vehicle Setup

¥-UAV Mini Talon

Simulation (Plane)

Step 3: ECEMEHENSH

g “Le”, IREEUEIFAESN “HITL enabled”,



QGroundControl Daily

@ Back < gﬂ Vehicle Setup

e
@ it R
il

ifegot

TR

fErFEEHEE R

FID Tuning

Flight Behavior

HITL enabled

#Hl

SNR{EFPX4
L13hRAEHF, =i “B87, EERE=FMAN “UAVCAN_ENABLE”, 7E8HLEFRIRE
73 “Disabled”, RTFEEMiEHK ZRIAL,

| @ QGroundControl Daily

@ Back < "ol Vehicle Setup

EE BRI

Disabled

Disabled

Sensors Manual Config
Sensors Automatic Config

Sensors and Actuators (ESCs) Automatic Config

update. Also sets the motor control outputs to UAVCAN.

#: UAVCAN_ENABLE

Vehicle reboot required after change




Step 4: BEh{FH

HRUBERSMMEIT “FSJ690_HITLRun.bat” #tA B, BmhERFIENEE, Bii—
R B

EFF R EEs =it Zl
E| FSJog0.dll 2025/2/20 10:38 i PR B 239 KB
D FSJ590.5lx 2025/2/20 10:38 MATLAB she.24.2.0 7T KB
2 F5J690_Cooked UE4.zip 2025/2/20 10:38 EiE(zipped) 30t 21,531 KB
||E FSJB90 HITLRun.bat 2025/2/20 10:28 Windows HERHE... 6 KB
D FSJB590 init.m 2025/2/20 10:38 MATLAB.m.24.2.0 3 KB
[£] F5J690 SITLRun.bat 2025/2/20 10:38 Windows #taHE... 6 KB
f2| GenerateModelDLLFile.p 2025/2/20 10:38 MATLAB P-code 7 KB
[ MavLinkStruct.mat 2025/2/20 10:38 Access.Shorteut.... 5 KB
s MulticopterModel.zip 2025/2/20 13:47 i (zipped) =it 39 KB
5] Readme.docx 2025/2/2013:37 licrosoft Word 5,387 KB
| EF-FSloo0 BaEERER o 2025/2/20 10:38 A 0 KB
D FSJ890.slx.autosave 2025/2/20 13:47 AUTOSAVE 300 5 KB
slprj 2025/2/20 13:47 it
F5J690_ert_rtw 2025/2/20 13:47 ==
| FSJB20.slxc 2025/2/20 13:47 Simulink Cache 2432 KB

BN C\Windows\System32\cmd.exe

vecommended CON list

list for HITL simulation i



FSJ690_HITLRun.bat

| Step 5: (AEETE

Z RS BSIRAERGERStep 22|Step
518, BEITZEMRMEEERTHRRIES YT, FRNRIERR.

SEFZN

1. PX4PSP\RflySimAPIs\4.RflySimModel\API.pdfeRDLL/SOIEE! 5@ (SN EB B
o
. [RflySimZ % B R]/RflySimAPIs/4.RflySimModel/API.pdf
. [RflySimZ % B F]/RflySimAPIs/4.RflySimModel/API.pdf
[ ZRBR

2 bl

3

4, [RflySim&Z & B R]/RflySimAPIs/4.RflySimModel/API.pdf
5

=
=

=<

| 7.8 W irlER

Ql: RiEfaZZEvisual studio c++HRIFIFIEHECEmex, SESimulink XX HRIFRK

Diagnestic Viewe: =
os7TAM Buld - | @1 A1 D3 | :
* Build Summary

Top model targets built:

TS

Model Action Rebuild Reasaon

&

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

FE e

Brace indexing is not supported for variables of this type.

;S

Component: Simulink | Categony: Block diagram error

Code Mappings — Component Interface

Ready Wiew 1 error

Al: BB ETHEIMATLABRRZSAVisual Studio
CHHRIFHIEREIIVSHINZERR, ARTE MATLABE\n IZIEPEE?J)\?E“/V\ “mex
-setup”, —MERIRSBINIRGIHZE EZRImIFESE, PTETR “MEX

BCEEA ‘Microsoft Visual C++

2017 LUHITHRIZ HNFHRBAREER, #IMEREESE” [RIySIMTERER
F]\RflySimAPIs\4.RflySimModel\APIl.pdf “FHIIFIZECE


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

22 mex -setup

MEX Eljﬁ;{iﬁ"uicmsurt Visual c++ 2017 (c)° |CLi#iT ¢ EEEE.
E4E: MATLAB C Fortran API . Mo

B 2°32-1 PILETEN ATl TR. BEE
ERRH RN APL.

B DEAT M58 S 0 HxEN.

http: /S wow, mathworks. com/help/matlab/matlab_external ‘upgrading-mex-files-to—use—64-bit]

BRIFTRAE c Hi22, WML TEADRE—Fad:

Microsoft Visual C++ 2013 (C) mex —setup:D:\MATLAB\RZ2017b\bin\winfd\mexepts\msve2013. xml C
Microsoft Visual C++ 2015 (C) mex -setup:D:‘\MATLAB\RZ017Tb\bin\winf{\mexcptsimsve2013. xml C
Microsoft Visual C++ 2017 (C) mex =setup:C:\Users\dream'\AppData'\Roaming'\MathWorks\MATLABAR]

BERFTRAES. WML T AP RE—#ReS:
mex =setup C++
méx —setup FORTRAN

Se oy

Q2: 4miFikiE, TAMEEXHF

Fa-uh: W il IL]

Dl minscdeltesy BEEATERATERT,  LARE, GRTEES. BeNREAL e

| RET @ TR R TEERR TERSESEET

| WEEIMAETNE: o gm ). P

| TR " s s Lot Er - BIREEE pinhat slih_advl”

A2. XE]ReRHTREFARPX4PSPTEFMAENIRMIR, EHMRIYySImREGFZRIOT
FEEHRTETSER



EI Toolbox one-key installation script: RflySimA.  — x

(1} Software package installation directory

|C:'I.F'X4F‘SF'

(2) PX4 firmvware compiling command: firmware versions <= PX4-1.8 use format
pudfmu-v3d_default; >= PX4-1.9 use format pxd_fmu-v3 default

px4_fmu-vEc_default

(3) P¥4 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)

0

(4) PX4 firmware compiling toolchain (1: WinWSL[suitable for all versions], 2
Msys2[suitable for <= PX4-1.8], 3: Cygwin[for >=FX4-1.8])

1

3} Whether to reinstall PSP toolbox (yes to reinstall and no o remain curnent
Installation)

VS

(6) Whether to reinstall the dependent softwane packages (CopterSim,
QGroundControl, Copter3im, etc. About 5 minites)

|I'ID

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

|I'ID

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

|I'ID

(8} 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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