1.3058 R R HBY
1.13258 2 FR

ETFRAFRIRBEAVIERIE (pythonfIE1EH)

1.25C38 BRY

W Z LW HEE A Offboard I BIF&IZOMER,
1.3R85IR =

X WEHEIF(FE (SIL/HIL) BY3EIR

MERNFIBED, APRRIySIimFEONEEAEER, KEEHE. =Z4H51%. 5%
ERFEHI O ER o

o EAERE: XEIRIN KITREohIZ0ERD. ERflySImTEEH, BEMHEIRERE
EITMATLAB/SimulinkFF &R, SAEEE BohEMBIC+H ISR DLL (hSHEE
FE) Xff. EEARIlySImTESH#HITHREMGTEIMAIERN, SEDLLIERSNE
CopterSim, FeREH{AERE, XMREEHEPATRER VTREMEN, EFf
B M RNELEOSKETHSE. =451%, tEmiTHIIaMIMNEHE TEERE,
BREESER. BEMNAIBEEROS AP pdfREEEZOE7 .

o KEITHIZS: TEH/EEEINAE (SIL/HIL) &, BN YTIEHIES (M0PX4 ¥z
F23) WEMI— BB VTIFER. ERGEIRAE (SIL) F, KEiEHE (8
Fws| ERPX4AEIFIRIETT) BENZRESEhEREREHIE. B EERE
B (HIL) R, B (BPX4BEMHEEXRNYTITHIZE (B ¢R) B LiziT) NEds
B ESEMAEREHITHIERE, KEETISREXRMRTHEWTEM (NENAE
%23) HVERSY.

o =H5|E: XFHOARERNVIBHEMMALENR, REGEIMEN=4LIE, FHAF
REMS AN DL _E BRERA 47 1T 2RRVIE N,

o SMERIEHI: MIAERSIMERXT ¥1T28 3 THVIEH, BIEBh VTREML. miEEHE
L%F, TFafEhEEEdtEmESiE (QGC). MATLABFIPythoniE M xT Rz 58
W, Z#EHBTUDP_Full. UDP_Simple. MAVLINK_Full. MAVLINK_SimpleZs5Eizi&
N, REEANBLE. RE. ZBEE, HFUEANNUE. RE. fiEH#HITES.,


../../../API.pdf
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| PXAWESE A MR E T 2%

AM—THRNE | PX4 BohER AR s
o FABIPXANBEXHECESE (v1.12)

BEANRE VR ETE
\PX4PSP\Firmware\ROMFS\px4fmu_common\init.d\airframes\16001_helicoptershE
XiF:

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

HiTrc.mec_defaultsfilzds, ©EETHeE $ITesMNEIASENEE, AIUBARISE—LEKXMN
RSB

param set-default MAV_TYPE 4

RE T BHMAV_TYPERIBKIAE N4, TEMAVLInkiMY A, MAV_TYPESEEBFIEE tiT28
HUSER!, HEANKREA.

set PWM_OUT none

PWM (RHZEERES) B HER5AREH BTN —MES. REPWMEH fanone
RAX T EENMERITAERNPWMEa L, XERAEANBEGSNS—RNZIEERE.

set MIXER blade130

RE T RITSREEE Nbladel30 (—MFEREMEFANEIZSECE), EPX4AT, BITHRTE
X7 TR AAIE S K TER BV AR R R AL L

| BIEEEMNMART

RITERMINITES | PX4 B E A5
o JFARPXARIEXMHIZIEN: (v1.12)
o FHRMREHTIERISE . PX4RIESEXFIANIE-CSDNERE

SFFREFEFANMEERERE G R 22 \PX4PSP\Firmware\ROMFS\px4fmu_common\
mixers\blade130.main.mix, EHEHEZIEANT:

w 01 01 0 -—08] [4
up| |0.13054 0.1 0 —0.8| |4

us| — [0.13054 0.1 0 —0.8]| |4,
uy 0 0 01 —11|]1¢


https://docs.px4.io/v1.12/zh/dev_airframes/adding_a_new_frame.html#tuning-gains
https://docs.px4.io/v1.12/zh/concept/mixing.html
https://blog.csdn.net/qq_56552346/article/details/136953371

Hep, ul,u2,u3 2="HRZAEVvEL, u42EMENBMEL, Sc, ol 5p, 6t

REMFM, ¥R, WA, HIIERN. fla0, SBINFRMEN, FrERIREREHIER
SEML, MMRABEANAT]; SEIEREANE, ZERMHREEvEESER
T, MMFERERDIRE; SEMNERAEAN, EfeVRviEESEm, M= EmmIIE.

h=¢ i aiedm
EEFOffboard (B IR, TEMBINTEMED:

1. SendMavTakeOff: #£E kIS,

2.SendPosNEDNoYaw: AIZBIrIERR<S (TEILRMALIFRT).
3.SendCruiseSpeed: KIFXKAIREIES,

B{RER 7 7E HelicopterPos.py X4,

2. 30083 ER

BANBEHTEIMAER, B 0ffboard(i EFHlZE OSBRI R.

3.XH#BER

XFR /3B FR 5iEA

HeliCopter.dll BAVER ohAS 5%
Helicopter_HITLRun.bat B HEIN A RS Tz
Helicopter_SITLRun.bat METEIMPE BT
HIL.params SHIRENXH
HelicopterPos.py Offboardfi Ef=HI#ZOFIFE

Python38Run.bat PythontZFiz1TRIZA


HelicopterPos.py
.
Helicopter_HITLRun.bat
Helicopter_SITLRun.bat
HelicopterPos.py
Python38Run.bat

4351715
4.1 SREFER

Windows 108zLL_ERRZS; RflySimT E%5E; MATLAB 2017BR A E®,

@®: 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

Ei2A/8NBMO® 158; Pixhawk eXSHHE ©Z@ 158; #iELk 18,

@: WEEREIER: https://rflysim.com/

5. 32185 1%

5.1. RIS REEFFE
Step1: B@fFH

MEE R BE1T Helicopter_SITLRun.bat, HA1BEIZEBIIZREANBREEFRA

=] CAWINDOWS\system32\cmd. X

Please input UAV swarm number:]|

AR, A HRHENRAEANIX M AR


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

set PX4SitlFrame=helicopter

Step 2: FEFMIAWE

CopterSimAE TRAERUTEEN, RBHENIBILTTM.

CopterSim Full v3.01-20240201 — [m]
v foesa RS BT S T slens ﬂ‘ TE"EE
IR iy s kg 450 o 50 n BEMRT 4 IIEI*' 1]
» iGN B
nJI (AR 2312 EV980
UERE A RN s
APC 10x4. 5HR
- N HIREE B
= = Hebbywing (37 &) XRotor 204
f EBMLANE - B
ACE (5 FRER ) LiFe 35-11.1¥-250-5500mih
AR +E HEIZH ho A RRE MEz=FIIN A
FA1ID: UDFHIER A : {EFDLLIR A 2 i RE#E: —#RETHRE: B WESE: AR -
i 20100 HeliCopter PX4_SITL_RFLY OldFactory x: —250 w: —119 vaw: 0
UDF Mode
ERE Havlink Full HiminE IR EFHNHE
PE4: Command ID: 512 ACCEFTED
PX4: Conmand ID: 512 ACCEPTED 250 119 =007
Fi4: Fallsafe node activated
PE4: Ent Altitude Mods!
FT i o ot nuiio Snanssuaiad Vx 0 Wy 0 Vz 0
PX4:| GPS 3D fixed & BEKF initialization finished.l I
FX4: Fnter Dosition Mode! P o 8 o L]

Step 3: IEITIEHIERF

EXHFT, WEPython38Run.bat, ITHEMIFHIpythontFig, EZFE BT

HelicopterPos.py X4, A
python HelicopterPos.py

(
BEE 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\e8_Helicopter\2.HeliCopterPosCtrl=python HelicopterPos.py

Step 4: WMiMELLER
7ERflySim3DAIQGCHIMEREF MBI R,

EQGCHAIAERISEM T BRI R,



Python38Run.bat
HelicopterPos.py

+100.1 m 1+-0.4m/s &00:0 \
4189.5m =12.0 m/s #1250.0 m{’
L o -

L — s m T Tm

1 5.2, %5556 BHFEFHE

) Step 1: EEFEXIE

BUHENRPEZEEESE I UE, NTEMR, B S@dUSBLIEIZRBMN, HfR7TmIE
HEIMBERE, T2, AEFEAPixhawkex kis, EMYITEE A EZHX I (EFER
Pixhawk ¥3%) o



Al W

2w B R Wi ese

WA B>

...-m,... 'm mm

1 1 Em
“ill a

: IREEGTEIFNLE
FEREBIRflyToolsX f43H$TFQGroundControl,

Step 2



L2 3DDisplay

2 CopterSim

%F FlightGear-F450
%7 HITLRun

L;ﬂ HowToUse

= PPTs

™ Python38Env

ﬂ QGroundControl

a rflysim.com
M RflySim3D
2 RflySimAPIs
M RflySimUES
%7 SITLRun

) Win10WSsL

s “MEE”, & “Blade 130X7,

QGroundControl

4 Back < %ﬁ Vehicle Setup

HESL

Esky (Big) Lama v4

Helicopter

Hexarotor x

PID Tuning

Flight Behavior

i

20232/11/8 12:56

2023/11/916:13

2023/11/8 12:56

2023/11/13 9:43

2023/11/916:13

20232/9/12 14:05

2023/11/13 9:43

2023/11/13 9:43

2022/11/3013:12

2023/11/916:13

2023/11/13 9:43

2022/11/916:13

2023/11/13 9:43

2023/11/918:14

Steadidrone MAVRIK

Octorotor x

BEs=

HiES

A

BEST

(ESrFakan

BEST

BEs=

HER

Internet REHT

BEST

BEST

BEST

HiES=

A

RbALA NAHER

Octorotor +

1KB

1 KB

2 KB

2 KB

1KB

1KB

2 KB

1 KB

1KB

1KB

1KB

1KB

2 KB

2 KB




Step 3: EREEHEMNEN

EE B, Rl "TA”, EE MEXH

QGroundControl

ack < '%u Vehicle Setup

= [ u

Standard BAT1_A_PER V

Battery Calibration BAT1_V_DIV

Sensors BAT2_A_PER_V

BAT2_V_DIV
Camera Control

BAT_CRIT_THR
Commander
BAT_EMERGEN_THR
Multicopter Position Control

BAT_LOW_THR
ik DShot
EKF2
HifL
Events
Failure Detector
PID Tuni FW TECS
) FW Attitude Control
Flight Behavior
Geofence
HIHL
Rover Position Control
GPS

Hover Thrust Estimator

Land Detector

R “HiL.params”, mEHEFTHo

RlER
LWESHEF's IAE

rent per volt (A/

Battery 1 voltage divider (V divid
DOEESA.....

Battery 2 rent per volt B

Battery 2 vol ESEREEsSN
| threshold o

1y threshald

Low threshold

O mzmss X
< v o > WEEEE > DATA(E) > 4WorkRecord » HERFTEMEER » HeliCopter > v (@) 7E HeliCopter i3 »p
BN FEhE =- 0 0

o= &% - s sem Heh
HeliCopter HeliCopter_ert_rtw 2023/11/28 3:42 prei=-3
uuv 2023/11/23 18:04 PARAMS 374 1KB
poz =1
PPTs
v I el
> ‘mm Windows (C:)
> e ETONEE (D)
> e DATA (E)
> mmE
b g:\,Linux
SAFE(N): V‘ SH0O0E (. params) v

mifi “HRE

| FTFTHQ) I B



QGroundControl

-
Load Parameters = Bf

arameters from the

'Ok’ to update them on tl

Name File

MC_YAWRATE_| 0.20

MC_YAWRATE_P 0.20 10
L MC_ROLLRATE_I 0.200 0.000

Step4: R£RMIRE
S “me”, REBHIEFBEANN “HITL enabled”, BHHER ¢,



4 Back < ?,ﬁ Vehicle Setup

L

PID Tuning

Flight Behavior

AL

B e FHITL:

Step 5: BEh{FE

iz{T Helicopter_HITLRun.bat, 7E#HEBAPRMAN WEmAS, Boh TG ENRHE

= fEaHEE =0 o
8| dirxdsx 2024/7/25 13:25 XLSX THE= 11 KB
B HeliCopter.dll 2024/7/25 13:25 R R B 226 KB
|| Helicopter_HITLRun.bat | 2024/8/10 22:36 Windows HEabE=r# 6 KB
[£] Helicopter_SITLRun.bat 2024/7/25 13:25 Windows #ti-Ewrt 6 KB
[# HelicopterPos.py 2024/7/25 13:25 Python File 4 KB
D HIL.params 2024/7/25 13:25 PARAMS =744 1KB

[Z] Python38Run.bat 2024/8/14 10:32


Helicopter_HITLRun.bat

3] 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:
COM3: 7?7?727?2777?7?7

COMU: 7772727272797 7

COMS: USB 7777

Recommended COM list input is: 3,4,5

My COM list for HITL simulation 1s:5

Step 6. {FEIIE

ZEMNATBESRHERGENTS BERE, FRHN0RNTRE, BITPythonfZFH RS
FRo

5.3. %L (VS Codeididiz T)
EETE

o EMRBEEIR
RflySimAPIs\1.RflySimIntro\2.AdvExps\e3.PythonConfig\Readme.pdf L &, IE#f
ACEVS
Codelfif, ELCE T B SHIPycharmZFBE X Pythonifig,

o HHPBS5 FXXHERE, i&1THelicopterPos.pyBY, BI{ERVS
Code (E{PycharmZ T H) #3$TF HelicopterPos.py X, FHiFEiEARE, &k,
TR HRITE,


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

Rt

BE1TFERAVS
Codeif]iZ HelicopterPos.py /RS, BiIiZFFEkEE, THRSFMAIENNITERIE;, BEdiER
TH, WIFS&FESHRITHER,

) TP WEE) EG) BEEN O poy -+ O & o -

HelicopterPos.py X
ter > model > HeliCopterPosCtrl > Helicopt Py 2 Run Code Ctrl+Alt+N
iE4T Python 3T#F
L ASETIRTT Python 304
i, Python 32

import PX4MavCtrlva as PXaMavCirl e EE O PiniTSa At

mav = PX4MavCtrl.pXx4l rler(20100)

mav . InitMavLoop()

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

timeInterval = 1/30.0

y=r*math.cos(angle)
missionPoints.append([x,y,-100])

flag = @
flagTime=startTime
flagi=e

targetpos=[e,0,0]
while
lastTime = lastTime + timeInterval
sleepTime = lastTime - time.time()
if sleepTime > @:
time.sleep(sleepTime)
else:

lastTime = time.time()

6.8E &K

1. PX4PSP\RflySimAPIs\4.RflySimModel\API.pdffRDLL/SOI&EE! 5@ {5 AN EE S
=i

2. [RflySimZ & H £]/RflySimAPIs/4.RflySimModel/API.pdf

3. [RflySimZE&H R]/RflySimAPIs/4.RflySimModel/API.pdf

4,


HelicopterPos.py
../../../API.pdf
../../../API.pdf

| 7.% WL in] 2
Q1:

Q2: YwiFikiE, TRMEEXM

A2: XAJRERHTREFSIPX4PSPTAAREMEIRMAR, EFMRIYySimLEBEIZR
NFECEEMREF SR



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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