1.3058 R R HBY
1.13258 2 FR

ETFRAFRIRMEEZEERIIE (pythonfi=izH)

1.25C38 BRY

Zhie@Ed FaRE B UEEHIED, EREHENTEIERILLEEEZETHEMNR §1T.

1.3x<525IR A
2 R {EIF (5 E Y ST [

MERNFINBED, AIRRIySIimFEONEEHAEER, KEEHE. Z4H51%. 5
HRFEHI O ER o

o THNHERE: XZIRIM KITREZOED. ERIlySImEESH, EuAhEIREZE
WBIIMATLAB/SimulinkFF .48, SARIESBaiEMBICHRIBEEMDLL (haHEE
) Xff. FEEARlYSIMESHITREHEIMAER, SRDLLIEEZNE
CopterSim, FERGEEHFERER, X MEREHEPRATER VTRIETIMEN, ©iF
B MRNBEEOSKEREHEE. =458, thmEizsufsrapiEsi#T8ER E,
BALUESER. BEMINAEEROS I
PX4PSP\RflySimAPIs\4.RflySimModel\API.pdfHB9@E1Z 505 -

o KEITHIZE: TEW/BHEWHBE (SIL/HIL) &, BEXLMXTIEHES (J0PX4T¥{TiE
H28) WEMI— BB VUTIFER, ERGEIRMAE (SIL) P, KEiEHIE (B
Bws| ERIPX4AEIFIRIETT) BENEBESEhEREREHIE. TEHTEIAMA
B (HIL) A, B (BPX4BEHEESEMN ¥TiEHss (BIvr) MLzt NEds
MBESEMFEREH#ITHIERE, ¥r5CopterSimi@d &0 (BHEIFHITL)
BYWLETCP/UDP (BREFTEIRSITL) #1TiERE, ERMAVLInk#ITH#IEE |, SKIITH|
ZAEZ

o Zif5|%: XEFHAREMMBIBHENMARER, REMEMEMRREN=4TE,
fER P eI b _EERERFAN A ¥1T28RVIERN, CopterSim& X ¥HUZE. BYVIEIER=
5|5, LMAMKET.


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

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

A5, ENARNNNERE, EHTREEHRFRKN, SEEMEAbatidPset
PX4SitlFrame= Standard Plane, FE{47EFBITEEEQGCHIZ IR B miHTHREIRE,

ShEpiEHI#EO (Python)
OB
tIEEERG
mavl = PX4MavCtrl.PX4MavCtrler(1)
BIB—RHBEE TG
BAMavlinkii 2 IR EIF
mavl.InitMavLoop()
BeE CopterSimBEIRIU, ZREBISEHENW T
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

ARINBEREN A *Mavlink_Full: **PythonEIZAIEMAVLInkE B4 CopterSim, B A4
PX4, #IBERAESENZS, SRV LVEHAGRE, HARETKTAS;

BzhirapiEsl (offboard)
mavl.initOffboard()
fEpx4iThlZFHNIMBITHIET, BHIUI0HZEISIZE & iXoffboardig<,

&, AR BRI EIET, WaEIERIAYBAERER, WFEITME flag=0rIEk
7 (BSMZDEGALE), FREBIMNIEFIER, KiMsPE2hREERIZETTMAY.



| TR
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])

BA—ABEHN S EINRER ST, FERFP@ETappendFEZF M EHENNITSIFEN
Birm5IZ& (missionPoints). missionPoints.append([x,y,0])Z&R7EmissionPoints%lZ&
R ERIN— 1 HFE951R[X,y,0]0

BB AT
e = cosz + isinz
XEE LT x-y FE LR —NEAZHNIT

) IBTTRIER

TR ERGERE, BRRBIERE— flag TEMNERRE L AVIMIZRITHLR(E,
4 flag == 0 BY, fEHIEIEE

FEDIZERR

mavl.SendMavArm(True)

RERBHBEIRR

targetPos=[200, 0, -100]
mavl.sendMavTakeOff(targetPos[0]targetPos[1]targetPos[2])

RIEBITHIGPSRIFENE ¥BIFs, FHsendMavTakeOffGPS#%, RE={IDFIZE2
E. $#E. MISE, 2%MuavPosGPSHomemEHIZENRIIGPSALHT, TEILER R4t
LAy v



g flag == 1 By, #HNMEEIFTIE

(BN

curPos=mavl.uavPosNED

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

HEWISRMUENE SERUERKTES, ATAMESREEMRUE, UFET—M
ER1ESS,

fneg =0
targetPos=missionPoints[flagl]
mavl.SendPosNED(targetPos[0], targetPos[1], targetPos([2])

SEE AR5 flaglF{EMmissionPointsF| RAIREFEN AR, FHilidSendPosNED
REEHMA T —TERR.

4 flag == 2 B¥, EANRRZIEINIELT

targetPos=missionPoints[flagl]

BEHFBEARIE N missionPoints FIRBHT— 5,
curPos=mavl.uavPosNED

dis = math.sqrt((curPos[0]-targetPos[0])**2+(curPos[1]-targetPos[1])**2)
BB ANSBirIEZ ERIER.

if dis < 50:

flagl=flagl+1

spd = 10+flagl/3.0

mavl.SendCruiseSpeed(spd)

SNREEE/INF 5K, FH flagl LIWHREI T — M=, HIAERKITERE.
else:

mav1l.SendPosNED(targetPos[0], targetPos[1], targetPos([2])
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AT AHTRBAENPE, BT aERROBRIEOSNEER VTN

3. XHHFER

HEEER:
[%&%£ B F]\RflySimAPIs\4.RflySimModel\2.AdvExps\e3_FWingModelCtrl\2.FWPosCtrlA
Pl

1

Y/

[E|
]

23| o

XX BT iEA
AircraftMathworksMavlinkSITLRun.bat M ER AR EX .
AircraftMathworksMavlinkHITLRun.bat BRI E RIS
AircraftMathworksController.py BANEE E & E IS,
AircraftMathworksController3.py SN EEEEENTIEFIR A,
AircraftMathworks.dll EE E T ANDLLIER S 4

s—/—i$iﬂ
4.1 SRFER

Windows 108 LA ERRZS; RflySimTAf#; Pythono

@: BfEAPixhawk 6X7¥%, FERENNEFFLSH: pxd_fmu-vex_default, #
FPXABEFhRAS 9. 1.12.3, HtWELE KT AkmiFm <IN :
https://rflysim.com/doc/zh/1/Hardware.html


.
AircraftMathworksMavlinkSITLRun.bat
AircraftMathworksMavlinkHITLRun.bat
AircraftMathworksController.py
AircraftMathworksController3.py
https://rflysim.com/doc/zh/1/Hardware.html

4.2 BEHEK

F1Ex/EXNBMO® 18 ; Pixhawk eXSHEHE¥IT 15, #HIEL 146,

®: WEEREIEW: https://rflysim.com/

5.£16F 17
5.1. PythonEEX{4ERE

EXHFET, W Python38Run.bat, ITHERMIFHIpythonifiE, EZIFE FBIT
ReLabPath.py>ff, %A
python C:\PX4PSP\RflySimAPIs\RflySimSDK\

ReLabPath.py, FEMANERIELIFIKGRE. BlZE, TMPythonAHEIFIEEEE,

Bl C\Windows\system32\cmd.e: X aF w — ] 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\e3_FWingModelCtrl\2.FWPosCtrlAPI=python D:\RflySim\RflySimLearn
\RflySimSDK\ReLabPath.py

D:\PXUPSP\Python38

RflySim install Path is: D:\PXUPSP

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

Lab path modfied.

5.2. MHEIS: MHEIFAE

5.2.1 PEEIEEHE
Step 1: BIH{FE

BRUBIERBHMIE{TAircraftMathworksMavlinkSITLRun.bat it b IS {4,
FEEREHNZmEEO AL, Bl WG ERBE,

C\Windows\system32\cmd.e:

Please input UAV swarm number:1



https://rflysim.com/
Python38Run.bat
http://relabpath.py/
AircraftMathworksMavlinkSITLRun.bat

Step 2: FFHMEILTERE

@ Rfysim3D-0 - [m} x

L)

Step 3: BITIEHIIER

EXMHFET, WEPython38Run.bat, ¥TAEMIFNIpythonifiz, EIZIFIETIET
AircraftMathworksController.py X, %A\
python AircraftMathworksController.py

BN c\windows\system32\cmd.e: X 3 ~ — ] X

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

Put Python38 .bat 1 code folder

Use the command: 'pyth y' to run the script with Python

D:\RflySim\RflySimLearn\4.RflySimModel\2.AdvExps\e3_FWingModelCtrl\2.FWPosCtrlAPIzpython AircraftMathworksController.py

Step 4: TMT|LERE
TERflySIim3DHME XNIETTIKR, FHEQGCHIE IS ERIT TN T,


Python38Run.bat
AircraftMathworksController.py

QGroundContral

L L -
+99.5m 1-0.1 m/s #rsea19.6 m/s &00:03:19 -
44024 m=>19.8 m/s ™49 % #3047.3 me

15.2.2 ZEEEEHE
) Step1: BEh{FE

BIER B9i5{T AircraftMathworksMavlinkSITLRun.bat 4[5, 7E3# MRS O
A3.



AircraftMathworksMavlinkSITLRun.bat

EX C\Windows'\System32\cmd.exe — [m] b
=k IR

'lease input UAV swarm number:s

Step 2: FFHIBILTR
EFHF=LEERE WM G,

@ RiySim3D-0 — O x

Step 3: BEITITHIIERF

TEXHRT, Wi Python38Run.bat, FTHAEMIFHIpythonifiR, 7EZIFIE TIETT
AircraftMathworksController3.py X4, A
python AircraftMathworksController3.py


Python38Run.bat
AircraftMathworksController3.py

C:\Windows\system32\cmd.e

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\d.RflySimModel\2.AdvExps\e3_FWingModelCtrl\2.FWPosCtrlAPI: python AircraftMathworksController3.py

| Step4: MBLE
B MQGCA B EIE E B IZHAE T &

QGroundControl
@ Fyrg W Offboard 49 ,VJ B s1% [vehice1 ~

i-Vehiclgh

Return

Pause

’ : $e 2 ..' B
;.-Mg,ﬂ;mg 5216 1y @ ol
/));"’ { Bndge
sy T "’f X *“'\ :

£99.6m 1T04m/s 4reda]19.7 m/s &00:02:40 5
4303.7m =219.9m/s ™52 % #2369.3 m

@ RiySim3D-0




5.3. %358 BHEIFFE

Step 1: EE¢IF

NTFEFR, B ¥E@EUSBLIEZER, HMRTiBEGEIMIEER, 5, ~EER
Pixhawk6x ¥#=, HM WTECERAXM (HEFEMAPixhawk §%) .
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Step 2: IEEEMHEIFNILE
7£ Rflytools XK H$TH QGC ik,

2 3DDisplay 2023/7/27 15:02 A 1KB
. CopterSim 2023/7/27 15:02 tREAT 1KB
%F FlightGear-F450 2023/7/27 15:02 HRIEAT 2 KB
<2 HITLRun 2023/7/27 15:02 A 2 KB
=¥ Python38Eny 2023/7/27 15:02 AT 2 KB
) QGroundContral 2023/7/27 15:02 REA 1KB
M RelySim3aD \ 2023/7/27 15:02 A 1KB
- RflySimAPIs 2023/7/27 15:02 tEEAT 1KB
M RelySimUES 2023/7/27 15:02 HRIEAT 1KB
<2 SITLRun 2023/7/27 15:02 tREFEA 2 KB
3) Win10WSsL 2023/7/27 15:02 tEEAT 2 KB

EVZEREIGENZERIS Y “Standard Plane”, i§BREESFHFAN “‘MNAHER.

Step 3: EEEEHFEMNEN

T Re” fmE, &F HITL
enabled” BEfEHENEE, ZREMAFETHIANGCETHKG, EMEHR ETTMIL
B,



QGroundControl Daiy

4 Back < ob Vehicle Setup

R

TEFA Eii

@ EEH
O mifsEfHEk

FIFEEHER MEER

PID Tuning

RO SR

HITL enabled -

QGroundControl Daily

% Back < ?’Q Vehicle Setup

Channel 7
Manual
Unassigned
Unassigned
Altitude
Unassigned
Manual

Standard Plane
Standard Plane
1.12.3dev

0.00

Warning
Return mode 3 Disable
055
Disabled
1000m
AT
100.0m

PID Tuning

Step 4: BofFH

WiHizTT “AircraftMathworksHITLRun.bat” #t4b B4, FEEHBMNARiIRE OPIRERT
WMANROS, BeEGEEHRBHE,




-

£ T =5 o
[2] AircraftMathworks.dll 2024/7/25 13:25 ERERT R 255
[# AircraftMathwarksContraller.py 2024/7/25 13:25 Python File 5 KB
E AircraftMathworksCantroller3.py 2024/7/25 13:25 Pythan File 4 KB
Hm AircraftMathworksMavlinkHITLRun.bat  2024/8/16 0:14 Windows #tabE... 6 KB
[%] AircraftMathworksMavlinkSITLRun.bat ~ 2024/8/16 0:14 Windows #tiHE... 6 KB
8| dirxlsx 20247725 13:25 XLSX TE:
[Z] Python38Run.bat 2024/8/16 22:48 Windows HtiHE...
@ | Readme.docx 2024/8/22 10:5 licrosoft Word 585 KB
Readme.pdf 2024/8/21 115 S PDF I 79

ics.] 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:
COM‘_J)* ir A A Ar Ar A Br Br hr br

COMY :
COM5: USB 7777

Recommended COM list input is:

My COM list for HITL simulation 1is:5

Step 5: (HETIE

ZEMNAFZR55.2.148[E, B1TPythonXHERIEQGCSRIlySim3DFMMZITIRNES A
Eo

EEI: zEEEMoffboardi=hld, FAEIINTiTHIEC

1. SendMavTakeOff: ¥k,
2.SendPosNED: fEILRMMBIRR T LEEIRMIE,



3. SendCruiseSpeed: KIXEIEERE,
4. SendCruiseRadius: RIZFEIEF 2o

5.4, 3%#5CE8 (VS CodeidifiEeT)

EEIE

o FEHREER
RflySimAPIs\1.RflySimIntro\2.AdvExps\e3.PythonConfig\Readme.pdf %, 1E#
AEEVS
CodelfiE, HEBE T B 2HIPycharmZEBE X Pythonifiz,

o HhHB5 EXHRE, &iTAircraftMathworksController.py B, BIfERVS
Code (FPycharm&E I B) FRITF AircraftMathworksController.py X, FHiFiEt

B9, EoaEs, BidHITH.

R

e JFBRITFEMVS
Codef@if AircraftMathworksController.py &S, BIEFBEE, THREZABHHR
7RE;, BEdEERTR, RIESFESHRITHER.

) FEile Edit Selection View Go Run Terminal Help
Restricted Mode is intended for safe code browsing. Trust this window to enable all features. Manage Leam More

AircraftMathworksController.py X

D: » OneDrive > =@ » Python-BE:EEi » AircraftMathworksController.py » ...

import PX4MavCtrlVv4 as PX4MavCtrl

mavl = PXAMavCtrl.PX4MavCtrler(208186)

mavl.InitMavioop()

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

timeInterval = 1/38.8



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

6.8E &

1. DLL/SORE 55@ (=510 ..\..\..\PX4PSP\RflySimAPIs\4.RflySimModel\API.pdf
2. SMEBIESIIED .\..\..\PX4PSP\RflySimAPIs\4.RflySimModel\API.pdf
3.

7.5 Dl in)en
Q1:
Al:

Q2: YmiFikiE, TAMBEXMF

A2: XrJRERHTREFSIPX4PSPTATAREMEIRMAR, EFMRIySimLEBFHER
NTFECEERREF LR


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

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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