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(AP mihse (XH) BUR¥EZE): REHBERMRAN, EFAJEILXERT, SH—MNERESE, 5—NE
iR,
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| PX4AHNZRM RIRYR 2%

HI—NEEIFEL | PX4 BEh B RAF s
o JFAIPXANEXHEESE (v1.12)

HIFRH TN ZERINIZEAE\PX4PSP\Firmware\ROMFS\px4fmu_common\init.d\airframes\
50000_generic_ground_vehicledE X T:

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

param set-default ...

AT,

rc.rover_defaultsifids, EBETXAENRIASHIKE, ATUANRKE—LEANRAASHMIL
rc.rover_defaults?B9EB LS U0 T :

set PWM_OUT 1234

RERITEE (mixer) Hrover_generic, /NEHRRIEXXH

set MIXER rover_generic


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

RESBEM AT

SEIEBRAIMITES | PX4 BRI B WA IEE
o JFHRIPXARIEXHIBIEN: (v1.12)
o FAMMEHTIEAIBE: PX4ARIFTEREXAINFIE-CSDNTER

APIBREX A £ TERS KPR LEE]

\PX4PSP\Firmware\ROMFS\px4fmu_common\mixers\
rover_generic.main.mix, EFRIAZTPWM2HIPWM4; PWM1, PWM3AZ BT, PWM2EHRAMZIEAR

FATLRA%E, PWM4%EH R T4 DR ERhE AR,

HAERTNEFRANELIXESH

RN

o BMERMIANGEHR: ..\..\..\1.BasicExps\e0_MinModelTemp\Readme.pdf

inCopterData

TR/ MEIRAEAL £, ZH—PRAEOInCopterData, EUTHE324M NN E—(UIENMITRRBITEAL

u Se1|é2tor Y » boolean
inCopterData PX4 - T iR iz L
KBS
3 €21 s B
=40 ModelParam_uavType int32(300051)
s uE Modellnit_PosE [0,0,0]
IRES Modellnit_AngEuler [0,0,0]
VIR EE ModelParam_GPSLatLong [40.1540302 116.2593683]
ERpEREE  ModelParam_envAltitude -50
I R ModelParam_Friction 1
TFRRE ModelParam_VEH.Mass 5500
L UwY:a] ModelParam_VEH.FrontAxlePositionfromCG 2.3
FRABLCEE ModelParam_VEH.MiddleAxlePositionFromCG = 0.9
[E%h B ModelParam_VEH.RearAxlePositionfromCG 2.3
X ER ModelParam_VEH.FrontalArea 8.16
EEHERY ModelParam_VEH.Kz [4.1446e+05,6.1204e+05,6.9848e+05]
BEBEMES  ModelParam_VEH.F0z [11443,16898,19285]


https://docs.px4.io/v1.12/zh/concept/mixing.html
https://blog.csdn.net/qq_56552346/article/details/136953371
../../../1.BasicExps/e0_MinModelTemp/Readme.pdf
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ModelParam_VEH.Cz [39578,58445,66700]
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ModelParam_Hmax 0.25

2. JBGRR

TSN T AEDLLRE SR, MURSERASHA T A EREHEIR AR,

3. XMHFER

FIEER: [REHZR]\RflySimAPIs\4.RflySimModel\3.CustExps\e4_TrailerModelCtrl\1.TrailerModelCtrl

XTI B TR HieA

Trailer.slx BAUT AR M
Trailer_HITLRun.bat BRI R E X
Trailer_SITLRun.bat TR BRI S
GenerateModelDLLFile.p DLLA&TNER b 5
Trailer_init.m N NFREEX S,
4. B1THIR

4.1 BHEX

Windows 105 LA Ehigas; RflySimT E%%E; MATLAB 2022b%&% U Eo

@: &H{EAPixhawk 6X7¢F, FELENIRFFSH: pxd_fmu-vex_default, HEFPX4EHIRZASST:
1.12.3, HMEBRE WERFFMSIBEN: https://rflysim.com/doc/zh/1/Hardware.html

4.2 FEFER

Zidk/EXBRO® 18; Pixhawk 6XHEEZE@ 18; #HiEL 18,

®: #WEEEIBEN: https://rflysim.com/


.
Trailer_init.m
https://rflysim.com/doc/zh/1/Hardware.html
https://rflysim.com/

| 5.5008F 12
| 5.1, ASEIS: DLLIERYAERE

| Step 1: {miFiERY

FTH “Trailer.slx” X,

S iFBuild Model

R ERARE, RmFERERSZE 4.RflySimModel\0.ApiExps\2.UserDefinedC++\2.GenC++\Readme.pdf

(1)
-

PythonCtrlAPI 2023/10/25 14:52 =
SimulinkCtrlAPI 2023/10/25 15:00 =
['] GenerateModelDLLFile.p 2023/9/22 18:47 MATLAB.p.2.14.0 6 KB
[ MavLinkStruct.mat 2022/5/9 10:27 MATLAB.mat.9.1... 5 KB
M MulticopterModel.zip 2023/10/25 14:33 360/ELS ZIP i 371 KB
3 readme.docx 2023/10/25 15:08 Microsoft Word ... 0 KB
[2] Trailer.dll 2023/10/25 14:34 AFREATE 354 KB
Trailer.exe 2023/10/25 14:33 AR 344 KB
%) Trailer.slx 2023/10/25 14:34 Simulink Model 269 KB
[ Trailer.slxc 2023/10/25 14:33 MATLAB.slxc.9.1... 4281 KB
(=] Trailer HITLbat 2023/9/20 11:43 Windows #HiHE... 6 KB
%) Trailer_init.m 2023/10/25 14:31 MATLAB Code 2 KB
(=] Trailer SITLbat 2023/9/20 11:43 Windows HAHE... 6 KB
XFMATLAB 2019ak 2z fihfeads, TEEHFRITE, BEESTERNRIFZE “Build” B,
B-o-@ e BEo-E-eqgOP = [ o - @i
3 F2019b K2 fEhR4s, s=EHAPPS - CODE GENERATION -Embedded
Coder# ges BB ER T AL, HHPNTEPRRE “C++CODE” - “Generate
Code” - “Build” ¥&sHRAELRIE A AL AET.
*’i MulticopterCtrlVelocity/Force and Moment Model - Simulink
SIMULATION DEBUG MODELING FORMAT APPS ]
ﬁ% Search
Get |cope ceneraTiON |
Add-Ons «
ENVIRONMENT [Ifll * E @
Code Embedded Simulink AUTOSAR HDL
W Coder Coder Component ... Coder



../../../0.ApiExps/2.UserDefinedC++/2.GenC++/Readme.pdf

FORMAT APPS C++ CODE X
& & —
or = E| Open Report =
opterNoCtrl Generate View % Remove Highlighting
Code = Code

GEMERATE CODE .
+++  Build

Generatefrode and build model

| Step 2: ERDLLf*

RIBERSEER, 7 Matlab 5% “GenerateModelDLLFile.p” X, mifiafT, £ DLL
X,

B~ Gt

E| ~$readme.docx

B dirxlsx e

ﬂ GenerateModelD g - " ":w
s MulticopterMode RELTAED

readme.docx BT =] I

readme.pdf EARSESTET

[ | Readme en.docx

Readme_en.pdf S Zip 3o

@ Trailer.dll s E2

Trailer.exe e Deletc

"4 Trailer.slx

[&] Trailer_HITLbat

= Trailer_init.m Wasre ”

(%] Trailer_SITL.bat ERESER s

1 5.2, HHSCIE: M TEMFE
| Step1: BIHE

WHIETT “Trailer_SITL.bat” #HLAAIESf, 7ESRHAIRIRE ORI
1, BE—WRENREERAE, HEbatllAXXHFEENMARVIKE.,


Trailer_SITL.bat

cAWindows\system32\cmd.e X

Please input UAV swarm number:l|

set PX4SitlFrame=rl_rover

Step 2: FFIGLTR
SR

5]

Step 3: IBITEWHMBLER

1. FQGCHREAE LA RT “Ready To Fly” Ah#iTHEDI, R/FEEHIQGCT ARSI WHlEHE S,
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"s;'; ',1, o

2. TEQGCH AT MEFHIA “Go to
location” JBEh LA “BXNBEEHEEMNE" STREIMIBERE,



QGroundControl Daily = (@ X

+-0.0m 1-0
00m -0.0r

L]




1 5.3. %L1 WEHEIFGR

| Step 1: EE KT

EHERBETEESE L. NTEMT, B ESBdUSBAERBEN, HRRTHEGTERPELE.
B, KEEAPixhawkex ©z, HMt YEERERELM (EEEEAPixhawk ¥T) o

*



Step 2: IEEEMHEIFINLE
£ Rflytools XHJH$TH QGC HIE Lk,

2 3DDisplay

» CopterSim

%F FlightGear-F450

% HITLRun

B Python38Env

M) QGroundContral

M RlySim3D \
» RflySimAPls

M RlySimUES

% SITLRun

“3) Win10WsL

2023/7/27 15:02
2023/7/27 15:02
2023/7/27 15:02
2023/7/27 15:02
2023/7/27 15:02
2023/7/27 15:02
2023/7/27 15:02
2023727 15:02
2023/7/27 15:02
2023/7/27 15:02

2023/7/27 15:02
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QGroundControl Daily

@ Back < gq Vehicle Setup

<
Lo ®

= Generic 10" Quad + geometry - ‘ Reaper 500 Quad - ‘ Team Blacksheep Discovery - ‘ ‘ Spedix 5250AQ

Quadrotor x Rover Simulation (Copter) Simulation (Plane)
X
L ]

Generic Quadcopter Generic Ground Vehicle HIL Quadcopter X - ‘ ‘ HILStar (XPlane)

Simulation (VTOL) Standard Plane Standard VTOL Tilt-Quad

PID Tuning
it}

PN =

%
E3

| SIH Tailsitter Duo i) ‘ ‘ Standard Plane - ‘ ‘ HIL Standard VTOL QuadPlane - ‘ ‘ Tilt-Quadrotor

¥ VN
Step 3: EEEEMHEIFSH

R “RE”, KEBHENAERN “HITL
enabled”, HERTHE “B8", EEREHBWN “UAVCAN_ENABLE”, 7E3RHIERIZE N “Disabled”, RFE
Ehitni ez

QGroundControl Daily

@ Back < gﬁ Vehicle Setup

B

i s

B A

B OER A

PID Tuning

Flight Behavior

HITL enabled

HHHL




QGroundControl Daily

@ Back < %ﬁ- Vehicle Setup

| UAVCAN_ENABLE

FTEREGENEAXEERNTE

ntrol Daily

@ Back < %ﬁ Vehicle Setup

1

Rover

Generic Ground Vehicle
M=

0.0.0

i
gl

s

AR
REEE
Loy
FURE

RE

AL

SRR
e
R

Warning
Return mode
05s
Disabled
60.0 m

NASE

BEERRIME

Disabled

Disabled

Sensors Manual Config
Sensors Automatic Config

Sensors and Actuators (ESCs) Automatic Config

update. Also sets the motor control outputs to UAVCAN.
3 3k 0
e UAVCAN_ENABLE

Vehicle reboot required after change

— BWEzuE
Waznz

FERE

Unassigned

Unassigned

EiTHa 3 Unassigned
EiT#at 4 Unassigned
KATH 5 Unassigned
KT 6 Unassigned

Disable




| Step 4: BEHE

ARUEERBMIBIT “Trailer_HITL.bat” #HIMEX M, FRENKREOPRESORTHANEOS, B
—MEANERNEHEF R,

= PythonCtrlAPI 2023/10/25 14:52 =

7 SimulinkCtrlapi 2023/10/25 15:00 e =

= slpr 2023/10/25 15:48 =

T Trailer ert_rtw 2023710425 15:48 If=

D GenerateModelDLLFile.p 2023/9/22 18:47 MATLAB.p.9.14.0 6 KB
D MavLinkStruct.mat 2022/5/9 10:27 MATLAB.mat.9.1... 5 KB
8 MulticopterModel.zip 2023/10/25 15:48 36088 ZIP it 371 KB
@ readme.docx 2023/10/25 15:08 Microsoft Word ... 0 KB
Trailer.dll 2023/10/25 15:49 REFAERT B 354 KB
Trailer.exe 2023/10/25 15:48 iz El=a 344 KB
*&| Trailer.shx 2023/10/25 14:34 Simulink Maodel 269 KB
D Trailer.slxc 2023/10/25 15:48 MATLAB.slxc.9.1.., 4,281 KB
[&] Trailer_HITL.bat 2023/9/20 11:43 Windows #AHE... 6 KB
ﬁ Trailer_initm 2023/10/25 1431 MATLAB Code 2 KB
[%] Trailer_SITLbat 2023/9/20 11:43 Windows fitHE... 6 KB



Trailer_HITL.bat

oa] 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:
COMB‘ ir A B B A Ar B hr b A

COMU: 2?77?2772 7?77?

COMS5: USB 77?7

Recommended COM list input is: 3,4,5

My COM list for HITL simulation 1is:5

Step 5: (FEIIE
2 B 5 S R EFR ELAOStep2 BIStep3ta], iE/T 2 ENMEHEMILTE A AL IRIBIE S IERD,

6.5EFH

1. DLL/SOfRR 53&(=#0 ..\..\..\API.pdf
2. 9hEREE IO L\ \APLpdf
3.

A Y
7.7 Il o] &h
1.PX41.14hRAEHEEBERA T iSRRI, KIMEFERL 14MRAE G HITHREGEIF A ER, QGCERIL

=H S Ee
CB#D) | PX4 BEhBE R AFIER
BEE=E ‘W78 1@, EFASNI (main) o


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

QGroundControl

4 Back < g{& Vehicle Setup

wn  DUTE E

Geometry Actuator Outputs

PWM MAIN UAVCAN HIL
Motors

HLA Position X Position Y
Left Motor (Motor 1): 0 -1.0000 MAIN 1-2

I

Right Motor (Motor 2): 0.0000  1.0000 Feviths
(for Servos)

wirfast  Actuator Testing v l 1000 2000 [ |

Function Disarmed Minimum Maximum

‘ AT R

Function Disarmed Minimum Maximum :’;E"f‘a”ge

or Servos)

0 T T
1000 1000 2000 [ |

Rev Ra
Function Disarmed  Minimum Maximum Rc” Range

1000 1000 2000 [ |

EHl D Ec (RiE)

a1

EHEISECES 7 1E PX4 v1.13 ShERNIERSRIERE. PX4 v1.13 3 B
4 /BNl O,

NRFBELULLARAE F#HTEIE BERREH AR, BAREHITUTIRE:
1. RHERpA!

@it AircraftMathworks_SITLRun.batBsh{FEHEMABHE, TEQGCHITRMEAPILIN TEIFMIREMIRE,
BIEIIEEHE,



QGroundControl

4 Back < gﬁ- Vehicle Setup

e TS R

Geometry Actuator Outputs

SIM
Motors E|

Motor 1:

Rev Range

Fansion (for Servos)

femae
ks Channel 1:

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

Servo 1: | Single Channel Aileron .0 Channel 3:

Servo 2 Channel 4:

e Channel 5:

Channel 6:

Actuator Testing Channel 7:
- Channel 8:
Channel 9:

Channel 10:

[GELLERE

Channel 12

Channel 13:

Channel 14

Channel 15: | Disabled ¥

2) EHERBE:

BRTEGTEIMERRIGENED, KEEEQGCHITRIIE PRI T EPFRFEMActuator
Outputs HILI&E :

QGroundControl

% Back < gﬁ Vehicle Setup

S PaTH B
Geometry Actuator Qutputs
&+
PWMMAIN  UAVCAN [T
Motors
Wi
Rev Range

Eunciorns (for Servos)

_ Motor 1:
B

Channel 1:
Control Surfaces

KRR Channel 2:
Type Roll Torque Pitch Torque Yaw Torque Trim

" Serve 1: | Single Channel Aileron Channel 3:
R

Channel 4:
Channel 5:
Channel 6:
Channel 7:
Channel 8:
Channel 9:
Channel 10:
Channel 11
Channel 12:

Channel 13:

Channel 14

HEFZEIREUAVCANADIsabled, ek ElG, EHiER GZRIFERHE




QGroundCentrol

% Back < %ﬁ Vehicle Setup

- gg ML

PATHS WE

Geometry Actuator Outputs

PWM MAIN UAVCAN HIL
Motors E|

Configure:

il 1000000

Motor 1:

Control Surfaces

Type Roll Torque Pitch Torque Yaw Torque Trim

Actuator Testing

Fha ca B =l

A2: XrJgERHTRETAIPXAPSPTAMEAREMEIGRHM, EMRIySImZEEERBIN TEEERZET
=1:11)



E Toclbox one-key installation script: RflySimA... — X

(1) Software package installation directory

|C:\PX4PSP

(2) P¥4 firmware compiling command: fimmware versions <= PX4-1.8 use format
pxdfmu=v3_default, >= PX4-1 9 use format pxd_fmu-v3 default

pd_fru-vsc_default

(3) PX4 firmware version (1: PX41.7.3, .. 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], Z
Msys2[suitable for <= PX4-1.8], 3: Cygwin[for >=PX4-1.8])

[l

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

(VES

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

|I'ID

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

|I'ID

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

|I'IIJ

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

|I'ID

{10} Whether to block the actuator cutputs in the PX4 fimrware code (Yyes™ to
use Simulink controller, "ne” to use P X4 offical controller)

|I'IIJ
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