1.3058 R R HBY
1.13258 2 FR

BETFRAFRRNA 8 RELAFHEREIE (PythonfI&1FH)

1.25C38 BRY

MEHERAEIRINT, UPythonA @I FaIBEHIEOSIMEN/SMEAEULE
=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) TR AENMEIES)

BNIEHI A CarAckermanOffboardPosl.pyH#CX AR T RflySim ¥ & H AR HIE O 1Y
X AFPX4MavCtrlV4. pyFRTE XY LA T 15 O R K

I E(S T
mavl = PX4MavCtrl.PX4MavCtrler(1)
BIE—MEANERBERH
BRAMavlinkil 8 IR EIF
mavl.InitMavLoop()
FCE CopterSimiBEIRT, ZREBISEENXNT:
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

FRINBERIN A *Mavlink_Full: **PythonEiZAIEMAVLInKEE45CopterSim, Bit&L4A
PX4, #iIEERANEGENIEH;, BRIV EHARE, HAKEFKT4;

BzhirEiESl (offboard)

mavl.initOffboard()

fEpxHTHIZRHNIMNBIZHIRT, HLAB0HZRVSAER & Xoffboardtg<,



#, BATRABLERTINMZRIRTIN, WF BT lag=089887 (BEHIFNEEIEIH)
IB(IE) , FEBRINMTHIRIN, EFMELTERHKEEHISETMRH.

) IREME R

n=30

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])

B—AEEM S SRR ST, HERFFETappendF E X NGB AT S FEN
Bir=%& (missionPoints), missionPoints.append([x,y,0])Z&R<#EmissionPoints%lZ&
BFRERIN— M EEI5IR[X,y,0]0

RIBEHI AT
e = cosz +isinz
XL SR TE x-y FELEFEER— 1N EAZHNIT,

0 BEITHIER

TR ILRIRER, BESBENE— flag TENEFRRELXAEN ZHRITHLERNE.
4 flag == 0 BY, WRBEAE

]

mavl.SendMavArm(True)

REBMBERR

targetPos=[0, 50, 0]

mavl.sendMavTakeOff(targetPos[0]targetPos[1]targetPos[2])



KRIXGEITHIGPSEIFMENE YBHIr=, EHAsendMavTakeOffGPSEr%, RE={I9FIEXR
E. $#E. I5E, =%MuavPosGPSHomem = IZENRTIGPSAAR, TELLERY FRA4e%
o2y 7

Y flag == 1 B¢, TAFEHNREEF TR

S

curPos=mavl.uavPosNED

dis = math.sqrt((curPos[0]-targetPos[0])**2+(curPos[1]-targetPos[1])**2)
HEIRUEMBNMIBRIKTER, BTFIMESEEBIRMIE, UFBT—MERIES.
AR F TR

targetPos=missionPoints[flagl]

mavl1.SendPosNED(targetPos[0], targetPos[1], targetPos[2])

KIBI M R RS flagIBIEMmissionPointsFlF&RAIEEERN AT =, Fi@id SendPosNED
REEFAT—PEFR.

Y flag == 2 BY, TAFEAMBRZEINIELT
targetPos=missionPoints[flagl]

B BEARMIE N missionPoints FIRHBHT— 5=,
curPos=mavl.uavPosNED

dis = math.sqrt((curPos[0]-targetPos[0])**2+(curPos[1]-targetPos[1])**2)
BRITBEXANESBIMIE ZERIER,

if dis < 50:

flagl=flagl+1

spd = 10+flagl/3.0

mavl.SendCruiseSpeed(spd)

YNREER/NF 5K, B flagl UTHREI T — M=, FRBLEAERNKIUERE,

else:



mavl1.SendPosNED(targetPos[0], targetPos[1], targetPos[2])

NREBAHREFME, WHERSFIEMMIEET. 30N MERETRE, TAFESHEER
jiZIbu

EEIMEBIERIHED (python) #ITSMREAEME I=H

ZHIEFIRIZ CarAckermanOffboardPos4.py BIARHISSINZEES RHITHIER, RERE
BIRARENE, BRERNERIESERI4)

eIEBETH
VehilceNum =4
mav=[]
foriin range(VehilceNum):
mav=mav+[PX4MavCtrl.PX4MavCtrler(1+i)]
SIR4ME AN EREE R
BAMavlinkil 8 5 EF
foriin range(VehilceNum):
mav(i].InitMavLoop()

Ao B4 T A ZERI CopterSimiB SRz

......

BT e EEHEOUPYythontZhl R &£/ ZMEAENUELINEE.


CarAckermanOffboardPos4.py

® QGroundControl Daily

13.XHBF

BIFEER:

[ B R]\RflySimAPIs\4.RflySimModel\2.AdvExps\e5_CarAckermanCtrl\1.CarAckerm

anPosCtrl_Py

AR R
CarAckermanOffboardPos1.bat
CarAckermanOffboardPosl.py
CarAckermanOffboardPos4.bat
CarAckermanOffboardPos4.py
CarAckermanHITLRun.bat

CarAckerman.dll

iR

BRMENEU BRI EH S E H,
BIRTANE L E I HIRIZS,
ZMENEN BRI ER AR EX .
ZMENEMEERIBIZA,

PR R LIRS 1

Tl 2R R 72 2 KA/ NEDLLR B S 1


.
CarAckermanOffboardPos1.bat
http://carackermanoffboardpos1.py/
CarAckermanOffboardPos4.bat
CarAckermanOffboardPos4.py
CarAckermanHITLRun.bat

X p L)
4.1 SFER

Windows 108 A ERRZS; RflySimTE$E; Python,

@®: EHfEMPixhawk 6X kT, FAERENNREFHRLSH: pxd_fmu-vex_default, #
FPX4EMRRAS /. 1.12.3, HERE VT hmiFan<IE0:
https://rflysim.com/doc/zh/1/Hardware.html

4.2 BEFER

EEAx/EXNBHO® 18; Pixhawk 6XSHHE (FQ@ 18, #HiEx 18

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

5.£168F 1
5.1. PythonEX4ERE

EXHFT, Wi Python38Run.bat, FIHAERIFHpythonIfiE, EIZIFE TIBTT
ReLabPath.pyXf, HA

python C:\PX4PSP\RflySimAPIs\RflySimSDK\

ReLabPath.py, FERMIAERIELREF. EFE, FTHPythonAHEFEIFMZEE,

Bl C:\Windows\system32\cmd.e: X + - - =}

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\4.RflySimModel\2.AdvExps\e5_CarAckermanCtrl\l.CarAckermanPosCtrl_Py=python D:\RflySim\RflySimLearn\RflySimSDK\ReLabPath.py
D:\PX4PSP\Python38

Rflysim install Path is: D:\PXuUPSP

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

Lab path modfied.



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

5.2. MRS MHEIFAE

5.2.1 PIRFEALE

Step 1: BEIFE
AELUBIERB)E{T CarAckermanOffboardPosl.bat #tAMES {4,

B Carfckerman.dll 2023/11/10 14:04 SRR 718 KB
CarAckermanboardPosl.py 2023/10/24 15:33 Y T 4 KB
%] CartckermanHITLRun.bat 2023/ 014 Nindows bR 6 KB
[%] CartckermanOffboardPosi.bat 20221110 14:11 Windows #4HE 5 KB
%] CartckermanOffboardPosd.bat 2023/11/10 14 indows #AHE 5 KB
CarfckermanOffboardPosd.py 2023/10/24 15:33 Y S 5 KB
PX4AMavCtrIVd.py 2023/10/24 15:33 PY 34 139 KB

Step 2: FFFNAILTERY

Z4F CopterSim 2/ “GPS 3D fixed &EKF initialization
finished.”, FRIBEFZMIFEMNIEWL.

CopterSim: Receive Mavlink heartbeat A
PX4: Init MAVLink 3
PX4: Awaiting GPS/EKF fixed for Position control...
PX4: Enter Other Mode!

P¥4: Enter Manual Mode!

PX4: EKFZ Estimator start initializing ..

PX4: [logger] . /log/2021-11-29/09_55_29. ulg

P¥4: GPS 3D fixed & EKF initialization finished
Px4: FRter Ruto Loiter Mode!

Step 3: BEITITHIERF

EXHFT, WE Python38Run.bat, ITHEMIFHIpythontfiE, EZFEFIBETT
CarAckermanboardPosl.py X4, %A
python CarAckermanboardPosl.py

E¥ c\Windows\system32\cmd.e: X A ~ (] x

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\u.RflySimModel\2.AdvExps\e5_CarAckermanCtrl\1.CarAckermanPosCtrl_Py}python CarAckermanboardPosl.py



CarAckermanOffboardPos1.bat
Python38Run.bat
CarAckermanboardPos1.py

| Step4: MBLE
FFUBAMBREAEIGZITIRES, M QGC AL AERIBEHEHNITE .

@ RiySim3D-0 — ] .8

F ;‘,_ L

" .? "
e e S P O

ik

QGroundControl Daily - o i

15.2.2 ZWEAE

| Step 1: BEhfFE
BELUBIER B 51T CarAckermanOffboardPos4.bat it b IE ST,


CarAckermanOffboardPos4.bat

E Carbckerman.dll 20231110 14:04 NEREETE 218 KB

| CarAckermanboardPosl.py 2023/10/24 15:33 PY 3ris 4 KB
%] CartckermanHITLRun.bat 2023/11/10 14:11 Windows H{tibE... 6 KB
[%] CartickermanOffboardPos1.bat 2023/11/10 14:11 Windows H{tibE... 5 KB
[%] CartckermanOffboardPosd.bat 20231110 14:11 Windows #tabE... 5 KB
| CarfckermanOffboardPosd.py 2023/10/24 15:33 Py g 5 KB
| PdMavCtrivd. py 2023/10/24 15:33 PY 32i4 139 KB

| Step 2: FEfFNIAHLTR
S HHEAFIANUTERo

@ RilySim3D-0 - [m] X

! Step 3: BITIEHIERF

EXHFET, W& Python38Run.bat, ITHEMIFHIpythonIfgR, EIZIFIR TIETT
CarAckermanOffboardPos4.py X4, %A

python CarAckermanOffboardPos4.py

been set with ope +numpy+pyulog etc.
command to ins 1 oth
r e folder
th Python

D:\RflySim\RflySimLearn\u SimModel\2.AdvEX arAckermanCtrl\1l.CarAckermanPosCtrl_Pyspython CarAckermanOffboardPosu.py



Python38Run.bat
CarAckermanOffboardPos4.py

| Step4: MBLE
M2 QGC # RflySim3D PEXAFNEIMT RS NEAZ, WNTEFIR -

@ RlySim3D-0 — [m] b ¢

QGroundControl Daity - o x




5.3. %358 BHEIFFE

5.3.1 ki=tEHIRE

Step 1: EE T

NTFEFT, B ¥EENUSBAIEIEER, HARTHREGEFRHERE, T, ~EFEH
Pixhawk6x k%, Hit ITEEE S EZRMIN HEFFEHRPixhawk §i%) o

e

[
§

si%

1

i
A

<

i
|

iz |m jm:

o
o
2
o]
L
»
..-&:“;2"
®E
om
M o
2
N
fL=:s
i
MATLAR
AT
£
i
|
RlyTnchy
L)




Step 2: EEEMHTIFINLEE
£ Rflytools Xf43&H#TH QGC HhEik,

2 3DDisplay 2023/7/27 15:02 HEAT 1KB
7 CopterSim 2023/7/27 15:02 it 1KB
%F FlightGear-F450 2023/7/27 15:02 A 2 KB
4 HITLRun 2023/7/27 15:02 A 2 KB
B python38Env 2023/7/27 15:02 A 2 KB

a QGroundControl\ 2023/7/27 15:02 AT 1KB

M RilySim3D 2023/7/27 15:02 HRIEAT 1KB
-~ RflySimAPIs 2023/7/27 15:02 tRIEAE 1KB
M RilySimUES 2023/7/27 15:02 tREEA 1KB
%2 SITLRun 2023/7/27 15:02 tREEA 2 KB
73) Win10WSL 2023/7/27 15:02 tREEA 2 KB

ENMZRFEmEEVZRESH “Generic Ground
Vehicle “, &BREEGEHHKR HETRVZRIZE

QGroundControl
Back < %Q Vehicle Setup

Surnmary

Firmware

Airframe

Generic Ground Vehicle

Simulation (VTOL)

Flight Modes

Power

Motors

5IH Tailsitter Duo

Camera -
Tilt-Quad

HIL Quade

Standard Plane

Standard Plane

Tricopter Y+

HILStar (XPlane)

Standard VTOL

HIL Standard VTOL QuadPlane

Tricopter Y-

Parameters 2

Step 3: EREMEHEIFSEK
mif “BRe7, REFHEIFMAEA “HITL enabled”, EFGER T,




QGroundControl Daiy

4 Back < %b Vehicle Setup

TEFA Eii

@ REN

O B EFHER

@Ef R M E R
EE

WA

EHEL R

TUBREEsE

R D E3 CHE

HITL enabled -

EALIMRAEH, EFRE S, EER=FHAN “UAVCAN_ENABLE”, 7E5#HIER
K& “Disabled”, fRIFEEHMHK IZRIF,

QGroundControl Daily

% Back < %ﬁ Vehicle Setup

Disabled

Disabled

Sensors Manual Config
Sensors Automatic Config

Sensors and Actuators (ESCs) Automatic Config

update. Also sets the motor control outputs to UAVCAN.

S 4% UAVCAN_ENABLE

Vehicle reboot required after change

AR

TRBEGERGEEXEERNTRE




5.3.2 BiREAE

Step 1: BEh{FE
BEUBER BB 1TCarAckermanHITLRun.bat #tAMESI {4,

£55 ) EE =L Sl o
[4] CarNoCtrldll 2022/8/16 23:22 AR E 226 KB
% CarMoCtrlHITLRun 2022/9/20 17:07 Windows #tiHE... 6 KB
[E] CarNoCtrlOffboardPosi 2022/9/20 17:07 Windows AR, 5 KB
CarMoCtrlOffboardPosi 2022/8/15 13:13 PY 3744 4 KB
%] CarMoCirlOffboardPos4 2022/9/20 17:.07 Windows #tAHE.. 5 KB
CarMoCtrlOffboardPosd 2022/8/15 13:25 PY Zri 5 KB
PrAMavCirlV4 2023/6/7 10:43 PY ZZf% 37T KB

AREPRFERTAAEOS, BH—WEAENHE,



CarAckermanHITLRun.bat

BN CAWi ndc:ws".,S}rstemE 2\cmd.exe

5, 6,7 E’Dr COM3, COME and COM7 of Pi

:-.-*::'1'11:;11::-19 COM ports on this computer are:
: MindPX

ecommended CON list input is: 7

similation is:5H

Step 2: {5EIIIE

ZENSSMEAERAHERAERER, AIETUERHGE, BI7EAZEQGCHMN
TiBITEID

5.3.3 ZWTAE

Step 1: BElfFE

UEERZ17E1TCarR1DIff_HITLRun.batfilads, ZAIRHMINAD $ZRYER O SEEEIZERAT
DUEEZAMEANE.

=FE : EMHER = i i
[4] CarNoCtrl.dll 2022/8/16 23:22 SRR 226 K&
[%] CarNoCtrlHITLRun 2022/9/20 17:07 Windows BHEMER. . 6 KB
[%] CarNoCtrlOffboardPos1 2022/9/20 17:07 Windows BHEHE.. s KB
CarMoCtrlOffboardPos1 2022/8/15 13:13 PY ri4 4 KB
[&] CarNoCtrlOffboardPos4 2022/9/20 17:07 Windows HEEHE.. = KB
CarMoCtrlOffboardPosd 2022/8/15 13:25 PY i S KB
PHAMavCir|/V4 2023/6/7 10:43 PY i 137 KB

Step 2: {5EIIE

Z2RPBREZMEANERGEINMAERNER, a#TUEERE, B1TEE
RflySim3DA Rz T3,



5.4, 3%{#H5Ci8 (VS CodeifdidiEeT)
HETIE

o FEHREEIR
RflySimAPIs\1.RflySimIntro\2.AdvExps\e3.PythonConfig\Readme.pdf X &, IE#f
BCEVS
CodelfiE, HEBE T B EHIPycharmZEFBE X Pythonifiz,

o HMP TS FXHFE, i&fT7CarAckermanOffboardPosl.pysi&
CarAckermanOffboardPos4.py B, BEIfEAVS
Code (8(PycharmFE I H) RiTHZXH, HiEEas, Bein, ERiTE,

i RIE

e JFEITEAVS
Codefii%ECarAckermanOffboardPosl.py LAz CarAckermanOffboardPos4.py J&63,
wBIEFREE, THREFAHENHRITRE;, BETREERIA, RIESFESHRITR
o


../../../../1.RflySimIntro/2.AdvExps/e3.PythonConfig/Readme.pdf
CarAckermanOffboardPos4.py
CarAckermanOffboardPos4.py

B A EEEFH-Python > CarNoCtrlOffboardPos1.py > ...

C PXAMavCtrlV4 as PX4MavCtrl

PXaMavCtrl.PX4MavCtrler(20186)

mavl.InitMavlLoop()

mavl.initOffboard()
print{"Hi \Of fboardi&ET\")

lastTime = time.time()
startTime = time.time()

timeInterval = 1/308.8

55 QUTPUT TERMIMAL

PS D:\OneDrive\s=m\RSEET A EEEREH -Python: d:;

Higi M\ offboardiET,

6.8E &

1. DLL/SOR&E 55@ (=510 ..\..\..\PX4PSP\RflySimAPIs\4.RflySimModel\API.pdf
2. hEREERIED \.\..\PX4PSP\RflySimAPIs\4.RflySimModel\API.pdf
3.

Ql:

Al:


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

Q2: YWiFdRIE, TAMEEXM

HEALE
Fra.ea BE ol 1L

| it ot e MAMATRRATAIT,  LARE. MATEGS. SSENEAL o
| EET e TEE. & TEEG TRERE ST
| R Bh b ). T

| FEREM Cplahai_slih s optertoroemeie]” BUBEE "pinhas_lih aded’.

i T T — )

| nRsM - EhE

XA RER T RE T AIPX4PSP T EFEREMEIGRNIR, EHMRIlySimeEE/ERE
NTEREEMRETLRNA

EI Toeolbox one-key installation script: RflySimA..  — *

(1} Software package installation directory
|C:1.PX4PSP |

(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 |

OK Cancel
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