1.3058 R R HBY
1.13258 2 FR

ETRSGERNT RS RELXAERBIIE (PythonREzH)

1.25C38 BRY

BB AEFAEIRIVT, BPythonBYATUES ¥ &R ETH# O SEIRR/ ZSMEANERE
=l

1.3x52H IR A
B SEF(FERSEI

MEBANHIRIBED T, AERIySImFanAEeERE. KEEH S, =45/, 5
BRI HI I ER T

o BEEfFEIRE: XEEMITRRENZOE D . ERlySImFEER, EEfAEEREE
IBIIMATLAB/SimulinkFF &/, AREdEHMERBICHIBEMADLL (ThaHEsE
) X, EFERRlySImTFESFITHREGTEINMAIERN, SEDLLIERSNE
CopterSim, FREHAERE, XMREEEAEPRATRER VTREMEN, T
B MRNBHEEOSKEEGSE. =452, tEmEsufspirs#HT8ERE
BARHIERER. BEMUBERAOSR
PX4PSP\RflySimAPIs\4.RflySimModel\API.pdfARAY@ESIZ O 45 o

o KEEHIZE: TH/EEHEINMAE (SIL/HIL) &, BELMXTIEHIEG GNPX4T%iTiE
F28) WEMI— BB TIFER, ERGEIRMAE (SIL) F, KEiEHE (8
Hwsl ERIPX4AEIFIRIETT) BENEBRESEhEREREHIE. EEHEIRA
B (HIL) %, B (BPX4EHEESIR ¢TIEHI2E (B we) BY LbizfT) Mh@ds
EESEFEREHITHIERE, (E5CopterSim@idE 0 (FBEHEIFHITL)
BYMLETCP/UDP (BRFTEIRSITL) #1TiERE, ERMAVLInk#ITH#IEE |, SKIITH
EiEZN

o =#5|%E: XFHRTERMBIBRENMENR, REFEIMEMEEN=4E,
B P eI _EERERF 247 ¥1T2809E80. CopterSim&iX ¥HIE. BEHIERI=
(5%, SLIAMEET.


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

5MEBIER (offboard) : MIAERSEIMNERIS ¥ITRRHITRYIES], BB WTREMI. &
e E. EFatiEhEEEdtmiEdlit (QGC). MATLABHIPythoniE A xI Rz
S5

AR, SHHAERBNRISE, EHITREEHFAEEN, FSEEMEMNbatii4dsHset
PX4SitlFrame=generic_ground_vehicle, BHEFRFEEEQGCHILRIEE M H#{THH
RigE.,

B IPERIEHIEO (python) #ITERIRT AEERERF

BT HIRIZS CarAckermanOffboardVell.py B RiER 7 RflySimIF & AT 1z O X
X AEPX4MavCtrlV4. pyFR7E XY LA T 15 O kiR

I E(S T
VehicleNum =1
mav=[]
foriin range(VehicleNum):
mav=mav+[PX4MavCtrl.PX4MavCtrler(1+i)]
BIE—MEANERBE A
BAMavlink;# 8 5 IR EF
mavl[i].InitMavLoop()
Ao E CopterSimBEIRT, ZRHMHBSHENNT:
def InitMavLoop(self,UDPMode=2):
""" Initialize MAVLink listen loop from CopterSim

0 and 1 for UDP_Full and UDP_Simple Modes, 2 and 3 for MAVLink_Full and
MAVLink_Simple modes, 4 for MAVLink_NoSend

The default mode is MAVLink_Full

ARINBEEIN A *Mavlink_Full: **PythonEIZAIEMAVLInkiEE 4 CopterSim, B A4
PX4, #IEERAESENTSE, EEREVNHLVEHARE, HARETKTAS;


CarAckermanOffboardVel1.py

U BahirEkER (offboard)

mav(i].initOffboard()
{Epx4iThl2gHNIMBITHIRT, BIAI0HZEVSIZER & X offboardis<,

3, BRATERABLERTINMHERIRIN, WFE1THESlag=089887 (FRBHIFNEEIEIY])
IBIE) , FHEBINMEHRIRI, KirMeLERBREEHETHB.

r =400

missionPoints=[]

foriin range(n):

angle = 2*math.pi*i/n
x=r*math.sin(angle)
y=r*math.cos(angle)
missionPoints.append([x,y,0])

—AEBH S EINER ST, HERIRPE S appendSFEZ M EHENAFITRTFEN
Bir=%I%& (missionPoints), missionPoints.append([x,y,0])Z&R#EmissionPoints%lZ&
BRERIN— M FEI5IR[X,y,0]0

RIERCAI AT

e = cosx + isinz
XEELRTE Xy FHEEFE— BT,
I ESHER

e ERISEE, EFRBETRE— flag TEMNERRE LT AEMNIZHITHLR(F,
Y flag==0 B¢, IEBITAE

RSV ZE 5

mav/[i].SendMavArm(True)

RERBIERE



mav[i].SendGroundSpeed(10)

Y flag == 1 B¢, TAEHNMBIITRN

I ES

targetPos[i]=[0, 100, 0]

curPos=mav/[i].uavPosNED

targetPosl = targetPos]i]

dis = math.sqrt((curPos[0]-targetPos1[0])**2+(curPos[1]-targetPos1[1])**2)
HEIRUEMBNMIBRIKTER, BTFMESREEBIRMIE, UFBT—MERIES.
R
mav([i].SendVelNEDNoYaw((targetPos1[0]-curPos[0])*1,(targetPos1[1]-curPos[1])*1,0)
RISGERIIE, HEMEREEHEmA

Y flag == 2 B, EAEEMIBRZERETT

idx[i]=idx[i]+1

curPos=mav/[i].uavPosNED

REEAZE | SEIUE

angle = 2*math.pi*(idx[i])/30.0/50

x=100*math.sin(angle)

y=100*math.cos(angle)

targetPosl = [x,y,0]

REBIRRE—TFEN100mAE L
mav([i].SendVelNEDNoYaw((targetPos1[0]-curPos[0])*1,(targetPos1[1]-curPos[1])*1,0)

REETEMMUENISRMUENEETTBRNEREEZFGSETAE, IFEXTAEMZTIER
BiriIE% 50,



iEEIMBIEEEO (python) #ITZMITAFREITH

ZHITHIIIZS CarAckermanOffboardVelCircle8.py BiZsAYSCINZ iR 5 BAITHIER, 22
EEOESHE AL,

| 2.5C58%R

B 5 REEHEO UPythonizHl 25/ S MEAEFREE LI EE.

QGroundControl Daily - [u] X

@ Fying W 41 Offboard
A A

13.XHBR

FIFZER:
[ZEH R]\RflySimAPIs\4.RflySimModel\2.AdvExps\e5_CarAckermanCtrl\3.CarAckerm
anVelCtrl_Py

X {32 5iBH
CarAckermanOffboardVell.bat BT AEREREFII IR AR IR
CarAckermanOffboardVell.py BIRENFEREZHIIZ,

CarAckermanOffboardVelCircle8.

bat ZMENEREERIB A ER DR IEN


CarAckermanOffboardVelCircle8.py
.
CarAckermanOffboardVel1.bat
CarAckermanOffboardVel1.py
CarAckermanOffboardVelCircle8.bat

XS B TR A

CarAckermanOffboardVelCircle8. ST N TR 2

Py

CarAckermanHITLRun.bat BRI AN IR ST 5

PX4MavCtrlV4.py RflySim &5t /B hlE O X
CarAckerman.dll TizH g = 2 R A/ NEDLLIE R XX 4

s—/—I$iR
4.1 SREFER

Windows 108 LA ERRZS; RflySimTA$#; Pythono

@®: BfEAPixhawk 6X7¥IF, FALENNREFHLH: px4_fmu-vex_default, #
FPX4EMRRAS 7. 1.12.3, HERE VT hEmiFan<IE0N:
https://rflysim.com/doc/zh/1/Hardware.html

4.2 BEFER

EZiEAx/EaXNBMO® 18; Pixhawk eXSAEHE (IFQ@ 158, #HiEL 158,

@®: WEEREIER: https://rflysim.com/

5.5:18F 1%
5.1. PythonEX{4ERE

EXMHFET, WEPython38Run.bat, ¥TAEMIFNIpythonifiz, EIZIFIETIET
ReLabPath.py>ff, A

python C:\PX4PSP\RflySimAPIs\RflySimSDK\
ReLabPath.py, FRWMANERIELIFERRR. BlF, TMPythonAHEIFIFIE,


CarAckermanOffboardVelCircle8.py
CarAckermanHITLRun.bat
http://px4mavctrlv4.py/
https://rflysim.com/doc/zh/1/Hardware.html
https://rflysim.com/
Python38Run.bat
http://relabpath.py/

B C:\Windows\system32ycmd.e: X + - o -

Python3.8 environment has been set with openCv+pymavlink+numpy+pyulog etc.
You can use pip or pip3 command to install other libraries

Put Python38Run.bat into your code folder

Use the command: 'python XXX.py' to run the script with Python

D:\RflySim\RflySimLearn\d4.RflySimModel\2.AdvExps\e5_CarAckermanCtrl\1.CarAckermanPosCtrl_Py=python D:\RflySim\RflySimLearn\RflySimSDK\ReLabPath.py
D:\PX4PSP\Python38

RFflySim install Path is: D:\PXupPSP

Current Path is: D:\RflySim\RflySimLearn\RflySimSDK

Lab path modfied.

5.2. MHIRIE: MHEIFAE

5.2.1 PIREAE

Step 1: BEl{FE
BRUBIEBRBME(T CarAckermanOffboardVell.bat #t b IE S 4,

= - L == o
E CarAckerman.dl| 2023/11/10 14:04 M EEFT B 218 KB
[%] CarAckermanHITLRun.bat 2023/11/10 14:16 Nindows #tibE, 6 KB
[Z] CarAckermanOffboardVell.bat 2023/11/10 1416 Nindows fitHE, 5 KB
CarAckermanOffboardVell.py 2023/10/24 15:33 PY 3T 5 KB
[%] CarAckermanOffboardVelCircled.bat 2023/11/10 14:16 Windows ftHE... S KB
CarAckermanCfiboardVelCircled.py 2023/10/24 15:33 Py I 5 KB
PrdAMavCirlVd. py 2023/10/24 15:33 PY 3iF 139 KB
@ Readme.docx 2023/11/10 15:14 Microsoft Word 9,001 KB
Readme.pdf 2023/11/10 17:38 Foxit PDF Reade 591 KB
Step 2: FFVIALTH
Z4F CopterSim &R “GPS 3D fixed &EKF initialization
finished.”, FREABTTHAENIEK.
CopterSim: Receive Mavlink heartbeat ~
PX4: Init MAVLink ;

PX4: Awaiting GPS/EEF fixed for Position control...
PX4: Enter Other Mode!

PX4: Enter Manual Mode!

PX4: EKFZ Estimator start initializing ..

PX4: [logger] . /Log/2021-11-29/09 65 _29. ulg

PX4: GPS 3D fixed & EKF initialization finished
PX4: Enter Auto Loiter Mode!



CarAckermanOffboardVel1.bat

| Step 3: iE{TIZHIERF

EXHFT, WE Python38Run.bat, ITHEMIFHEIpythonifig, EZFEFIBETT
CarAckermanOffboardVell.py X4, @A
python CarAckermanOffboardVell.py

B c\windows\system32\cmd.e: X + | v

vlink+numpy+pyulog etc.

le Foldr‘l
to run the scrip ith Python

CarAckermanCtrl\3.CarAckermanVelCtrl_Py>python CarAckermanOffboardvell.py

! Step 4: WMMELLER
ERflySIm3DHMBILEAFEITIRE, ME QGC AL AEMNEBIMT, UNKIEITRE,

@ RAySim3D-0 — O x



Python38Run.bat
CarAckermanOffboardVel1.py

15.2.2 Z/TEANE

! Step 1: BENFE
ARLUEIER B 5T CarAckermanOffboardVelCircle8.bat #EAMESZ {4,

== B HEE i) Fulh
CarAckerman.dll 2023/11/10 14:04 NIRRT 218 KB
[%] CarfckermanHITLRun.bat 2023/11/10 14:16 Windows ftaHE... 6 KB
(%] CarAckermanOffboardVell.bat 2023/11/10 14:16 Windows HEAHE.., 5 KB
| CarAckermanOffboardVell.py 2023/10/24 15:33 PY 4 5 KB
[%] CardckermanOffboardVelCircle8.bat 2023/11/10 14:16 Windows #t4HE... 5 KB
| CarfckermanOffboardVelCircled.py 2023/10/24 15:33 Y =g 5 KB
| PrAMavCirlVd. py 2023/10/24 15:33 PY 0 139 KB
@ Readme.docx 20231110 15:14 Microsoft Word .. 9,001 KB
%] Readme.pdf 2023/11/10 17:38 Foxit PDF Reade... 1,591 KB

! Step 2: HFATLSERE

ERflySim3DA LA, NEWSMEAERE2ERTEA THI1, HETR “CopterSim/PX4

EKF

3DFixed 8/8” BY, FRBAMMRILTER, AIUFHIBHE,



CarAckermanOffboardVelCircle8.bat

! @ RilySim3D Full v3.00_20231020-0 = (m] X

| Step 3: BITIEHIIERF

EXMHFET, WEPython38Run.bat, ¥TAEMIFNIpythonifiz, EIZIFIETIET
CarAckermanOffboardVelCircle8.py X4, A
python CarAckermanOffboardVelCircle8.py

B c\windows\system32\cmd.e: X + |~ (m] b4

to run t

iModell\2. rAckermanCtrl\3.CarAckermanVelCtrl_Pyppython CarAckermanOffboardvelCircles. |:w'y'|

| Step 4: MTBLR
MR QGCTAEMIBEEHNITESIBIRE


Python38Run.bat
CarAckermanOffboardVelCircle8.py

! 5.3. %ML EHEIFARE

! 5.3.1 KiTMEFIRE
) Step 1: EETXIE

WMTFEFRR, B US@ETUSBAEZER, HARTHRBEERFEERE, T2, ~EFEH
Pixhawk6x ¥z, Ht ITECE S EZRMN HEFFEHRPixhawk §i%) 6



IR TR TRV
& wmi Bl & W e

Fﬁm 'mm Iw._
...-m,... 'm mm

1 1 Em
“ill a

IR E RIS

7£ Rflytools XK H$TH QGC ik,

Step 2:



2 3DDisplay 20237 /27 15:02

~ CopterSim 2023727 15:02
%F FlightGear-F450 2023/7/27 15:02
“ HITLRun 2023/7/27 15:02
B® Python38Env 2023/7/27 15:02
M QGroundControl 2023/7 (27 13:02
M RflySim3D \ 2023/7/27 15:02
~ RflySimAPIs 2023/7/27 15:02
T RflySimUES 2023727 15:02
“ gITLRun 2023/7/27 15:02
3) Win10WSL 2023/7/27 15:02

ENZEAmEEENZEES AN “Generic Ground
Vehicle”, KB EREHK EZMIRIZE

QGroundControl

Back < %Q Vehicle Setup

Summary

Firmware

Airframe

Radio

Standard Plane

Power

Motors

SIH Tailsitter Duo Standard Plane

Camera

Tilt-Quad Tricopter Y+

Parameters 2

Step 3. ECEEHEIFSEH
mE ‘Be”, REEMENBEAN “HITL enabled”, EHTiER ¢I%,

AT
RS
A
AT
AT
A
A
AT
A
A

AT

HIL Standard VTOL QuadPlane

1KB

1 KB

2 KB

2 KB

2 KB

1KE

1KB

1 KB

1KE

2 KB




QGroundControl Daily

@ Back < ?:b Vehicle Setup

P TV T
@ =i R R
BT T

i

B A

BRI TR

1 B [ e
TR el .

w0 E3 A

PID Tuning

Flight Behavior

Cia HHITL: HITL enabled

L

fEALIMAE N, EFRE "B, ERFR=FHN “UAVCAN_ENABLE”, 7E58HIER
REN “Disabled”, RIFEEHMIEK IERNE,

QGroundControl Daily

% Back < %ﬁ Vehicle Setup

EEARIE

Disabled

Disabled

Sensors Manual Config
Sensors Automatic Config

Sensors and Actuators (ESCs) Automatic Config

update. Also sets the motor control ocutputs to UAVCAN.
K: 3 2Rk 0
1#%: UAVCAN_ENABLE
Vehicle reboot required after change

HEATRE SRR CHLAERE, AT AR
RANEARFERAT 4, FTERFZAIT

TENTABEAER AEEXEEERNTREE.




® aGroundControl Daily - o X

Back < %@ Vehicle Setup

-]

532 B EAE
Step 1: BEh{FE

BRLUBIERB%i51T CarAckermanHITLRun.bat #t4bIESZ{4,

=FR B HER =5 o
4] CarAckerman.d|l 2023/11/10 14:04 W EEFT B 218 KB
[%] CarAckermanHITLRun.bat 2023/11/10 14:16 Windows #tHE... 6 KB
%] CarAckermanOffboardVell.bat 2023/11/10 14:16 Windows #tE... 5 KB
CarAckermanOffboardVell.py 2023/10/24 15:33 PY ZiE 5 KB
[%] CarAckermanOffboardVelCircle8.bat 2023/11/10 14:16 Windows ftHE... S5 KB
CarAckermanOffboardVelCircle8.py 2023/10/24 15:33 PY 3% 5 KB
PXAMavCtrlV4.py 2023/10/24 15:33 PY 0% 139 KB
003 Readme.docx 2023/11/10 15:14 Microsoft Word ... 9,001 KB
Readme.pdf 2023/11/10 17:38 Foxit PO'F Reade... 1,591 KB

FRIEPIRERTRMAROS, BEI—MEAENTGE,


CarAckermanHITLRun.bat

BN Ch\Windows\System32\cmd.exe

similation is:5H

Step 2: {5EIIIE
2 IEM5 BT AEREEMPETRER, THTRESSIAE, BITEaEQGCHM
BB TIN5 EE,

5.3.3 ZWTAE

Step 1: BElfFE

ZMENENRHENNE, FERREMTAEFESBERN SN VEHTEMS . VRS
ﬁ&E/‘JlX%o

B RB{E17CarR1DIff_HITLRun.batfilzdx, SAGIRIBIERIWAZ N YT EOSETG
ElEFLA] LUEIE ST A ZE.

=4 EH e=Sie] #l
[+] CarAckerman.dll 2023/11/10 14:04 AT 218 KB
[%] CarAckermanHITLRun.bat 2023/11/10 14:16 Windows #tAHE... 6 KB
%] CarAckermanOffboardVell.bat 2023/11/10 14:16 Windows #tHE... 5 KB
CarAckermanOffboardVell.py 2023/10/24 15:33 PY 3 5 KB
[%] CarAckermanOffboardVelCirclef.bat 2023/11/10 14:16 Windows #tAHE.. 5 KB
CarAckermanOffboardVelCircled.py 2023/10/24 15:33 PY 3T 5 KB
PHAMavCtrlV4.py 2023/10/24 15:33 PY i 139 KB
@ Readme.docx 2023/11/10 15:14 Microsoft Word ... 9,001 KB
Readme.pdf 2023/11/10 17:38 Foxit PDF Reade... 1,591 KB



Step 2: {FEIIE

ZERIBEZMENERGERNPEFRNER, T#TERERSIFE, B1T/ERZEQGCH
MEIBITINESEE,

5.4, %528 (VS CodeiifiEeT)
HETHE

o FHRELZIR
RflySimAPIs\1.RflySimIntro\2.AdvExps\e3.PythonConfig\Readme.pdf X &, IE#f
FCEVS

Codelfif, HEBE T B EHIPycharmZEFBE X Pythonifiz,

o HhHB5 FXHHE, i&fT CarAckermanOffboardVell.py si#&
CarAckermanOffboardVelCircle8.py Bt, RIfERVS
Code (ZPycharmZFEIR) FRITFEXH, HiFEAE, Ehin, BT,

i RIE

e JFBITEAVS
Codeisi5 CarAckermanOffboardVell.py BAKz CarAckermanOffboardVelCircle8.py
FhE, BRI, TRSFABENRTRIE, BETERIA, RIESFETHHR
TR,


../../../../1.RflySimIntro/2.AdvExps/e3.PythonConfig/Readme.pdf
CarAckermanOffboardVel1.py
CarAckermanOffboardVelCircle8.py
CarAckermanOffboardVel1.py
CarAckermanOffboardVelCircle8.py

import math

import PX

VehicleNum = 1

vCtrler(26108+i*2)]

for i in range(VehicleNum):
mav[i].I vLoop()
time.sleep(B.1)
mav[i]
primt("3

lastTime = t
startTime =

81

Windows PowerShell
REfYErA (C) Microsoft Corporation. {REETEHFL

SEEEFTHY Powershell, TEEFFTHEEFIRGH! https://aka.ms/PSWindows

PS D:\OneDrive\es Open file in editor (ctd + click) pythony &

FHEH A 0ffboardiETt

6.5EZH

1. DLL/SO# R 53&{=4£ 0 ..\..\..\PX4PSP\RflySimAPIs\4.RflySimModel\API.pdf
2. JhEREEEIEEO .\..\..\PX4PSP\RflySimAPIs\4.RflySimModel\API.pdf
3.

7.5 Win)e
Q1:

Q2: YWiIXIE, FTIAMBEXF


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

HEAELE
Fas BE =1

| i vl e EWTTARATERY, CAWE, GRIEGS, SSNNEEL, 6
| EET ¢ TR A TERG TeRSSRREN
b W ARTE]: ok m ) Tee

| R " a5 ] 16 sy CoRLETE mode]” BUEE Cpichesa slib adwi’,

R | B e

| AN - EhE

XA e R T REF A PX4PSPTAFEARENEIRMR, EFMRIYySimLEEEHER
NTFECEEMREF LR

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

{1} Softwane package installation directory
|C:'I.PX4PSF‘ |

{2} P4 firmware compiling command: fimware versions <= PX4-1.8 use format
prdfmu-v3_default, == PX4-1.9 use format ped_fmu-v3_default

px4_fmu-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)

s |

(4} Px4 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 o remain current
jn=tallation)

YES I |

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

o |

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

o |

(8} Whether to reinstall the selected PX4 fimware source code (yes to
rainstall 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 PX4 offical controller)

o |

OK Cancel
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