1.3058 R R HBY
1.1 SEIS A TR

IR FEHEMBE (BisysIDEIF)

1.2 SR38B R

Eisys_id (CWHRYId) SSMMRZFEAGEHMPE, Z6 WHEITER.

1.3 XHEIRA

AL F E R L@ PythoniZOReqCopterSim.pyfEHE (I
RflySimAPIs\RflySimSDK\ctrlBR) BEmhiREXBIIP, AKEILiEilmEBKSZAHIRflySim3D
(REEFR) SCopterSim (EYuzHliE<) MEBANAE, RBTEIROSITIHIGEIEIGEK
1B, EAmavros EIEHITkH, C++LMEFR, XBAREHEROT:

Tk

R

\5

EFHMEMDHINGFRIKR, EBETHT 7 EMERNES], FSopencvE, LI
¥HEFIRINEE, BDRREEERRmavros, ABREGIRE, MEGFEREAIEFIF
BIIE, MMERZKIF.

XHEFIRS=1: SendProtocol[0/RE T BEl&mIEHIEI, SendProtocol[0]=0: HERT=F

({XPRWindows F3REXEIfR) , 1: UDPEf&pngE4s, 2: UDPEZFEIRFAESE (RiERE
FER%23), 3: UDPEEjpgEds (RiEHREREERESS) . NRBECEAHIERBOH
1 (EERNEFFMUDPMLEE) -

XPEFIRR2: BiIReqCopterSima] LA B thMEIEIRIREXZ (A H EEMRAYIPHBIE, MTTBE SN
BiIiEE, FBFEFEEIPtut, A, IkMiERSTI, AERENP~ETI (F
S ERENTHZ N CopterSIm==£i1%iIR7!) , FEE SN ERFERNHITHTR,



1) MwiEOEA

vis.jsonLoad(3) \# \# {EMAjpegEdEAXMME Config. j sonPEIEREREIE N {4

isSuss = vis.sendReqToUE4() \# [MRflySim3DA&XENEIER, kipHTargetIPaytht
vis.startImgCap() \# FZSEXE

vis.hasData[i] \# BERi%iERSEH

vis.Img[i] \# BERi#E (GRIEMR)

cv2.imshow('Img'+str(i),vis.Img[i]) \# EREHiEE

2) ReqCopterSimiEOfFA (EEhFKERIpiEO)

req = ReqCopterSim.ReqCopterSim() \# KREUSZMANFAECopterSimiZFEBMIPYIR
req.sendReSimIP (1) \# iEXmavlink#HHEE)4< A

req.sendReSimUdpMode(1,2) \# 3&HILIEMAVLINK FULL

coptersim ip = req.getSimIpID(1) \#Bz&hFKEXCopterSimiy1SiEFFFR1EEMMIIP, ENBHIRIP, X275

vis = VisionCaptureApi.VisionCaptureApi(coptersim ip) \#BIE— P ADIEEREILH, XPDIBIFIS

3) HENSEMSHERE
Heh, 5GSBS HEAXSERL TR Config.jsonRE, TEBEUTEEIR:
"SeqID":0 : ERBHEHMIDNAT, BIET SeqIDAORIMDIIERRER
"TypeID":1 : fERAEREBINRGBE EEIKR
"TargetCopter":1 : HENSPEELS ¥H L
"SendProtocol":[1,0,0,0,0,0,0,0] : FHitEL N1 : UDPMEEFHIR (BHERjpedER, RBER).

"SensorPosXYzZ":[0.3,0,0] : BN FmAIE,
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3.XHHER

BIEER:
[&Z% B X]\RflySimAPIs\8.RflySimVision\0.ApiExps\0.Preparation\3.NXwithPX4Config
\3.CustSysID

XAFR /S B FR iR

PX4+NX_SITL Bt pRREX 4
PX4+NX_HITL BRI R E X
Config.json M DE(% Rk asBo &
server_ue4_Serial Python3LI0tER

4 517415
4.1 5 ER

Windows 10824 _ERRZS; RflySimTB$E; Visual Studio Code; Linux (Ubuntu
20.04),

@: BfEAPixhawk 6X7¥%, FERENNEFFLSH: pxd_fmu-vex_default, #
FPXABEFhRZAS 9. 1.12.3, HttELE KT kmiFm<LSIEN:
https://rflysim.com/doc/zh/1/Hardware.html

4.2 BEHER

Zic/aNBERO 158; AEEF (RENX+TE) 148

@: WEEEBEW: https://rflysim.com/doc/zh/HowTolnstall.pdf
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https://rflysim.com/doc/zh/1/Hardware.html
https://rflysim.com/doc/zh/HowToInstall.pdf
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| 5.1 AECEE: BFEROAFNIENsys_idiE 47T
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| Step 1: MREFENEE

M EFEE 7T NXLUKPixhawk 6x, S0EFfT.
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Telem1, Telem2, Telem3 ports

Pin Signal Volt
1red) VCC +5V
2(black) TX7/5/2 {out) +3.3V
3(black) RX7/5/2 (in) +3.3V
4(black) CTS57/5/2 (in) +3.3V
5(black) RTS7/5/2 (out) +3.3V
6(black) GND GND

BRI, ¥EMTELEM1IOMAEZIARVCC TX RX CTS RTS GND,ZNSR36 5% F &8 &S
BATVENXS WE# I TER, FFENMNEER/NXIITHZZITELEMIOMNRX £, BIENXEY
RXIZZ|ITELEM1OMTX £, REEGNDEZEEI—EEA, (—EEBIRELINFEERE
ETELEM1ORVCCIERINXHIGND L £ S FNXIRT)
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2. fEFIUSBLEEE N
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1 i 5% f g R MR K i

Simulation (Copter) fif{m %) y Unassigned
HIL Quadcopter X A F L X2 Unassigned
1.12.2 ] F K Unassigned

0.0.0 | # Unassigned

] s Unassigned

Unassigned

Warning £l

AH: 0 Disable
0.5s

Disabled

30,0 m
SAE 2

PID Tuning
Flight Behavior

HHL

3. HNEHRFEI, EERflysim 1.13.2 Stablehfii s,

ik a= Cancel
KT

@ Fx4 Pro vl 143

..!.1'ulul’i_-:1.

@ RilySin 1.14.2 HIL

Q) kflySim 1.13.2 Stable

| S




4. 3EFENER, BHNERIEENHIL Quadcopter X, I&BFEMERENAHER, FHFFQGC
EFTINE,

Reaper 500 Quad

Quadrotor asymmetric Quadrotor x

Simulatio

PID Tuning

Flight Behavior

P

HIL Standard VTOL QuadPlane Tilt-Quadrotor

Underwater Robot

s

5. NS E RERIMAVLINKIZHI &, 1I8EMAV_0_CONFIGATELEM1iZEE iEEFE
mavlinkE B aviEO, EEMAV 1 FLOW_CTRL: force off NI B aE £ ST EE
Z RN E B FHIEMAV_0_MODEIZE A0Onboard B FMiRE T BN &S,

MAV_0_MODEE LU FJLMEATE, ZIRKXEEUWT:

Normal BFMtmisas
Custom BEMER, —RREFAEFER



Normal
Onboard

OSD

BAFHhEnEE
RAFNRBHENERES

FFOSDETR

R TR

Config E#E (J0USB)

Minimal S5ihmibi@EE, B1TEx/], ERT SRR
ExtVision or ExtVisionMin TR 5 BAZTTHEIER S

Iridium BFRIEREASA

B EMAV_0_RATE500000, ZE#NEERE
| 5%1@\5@&%&&%51

, MRE2HBEERREII(E,
IRENOREIEERR] %ﬁﬁu’éﬂ—kﬁﬂﬁ Fo

M =R

8 Qroundconto —

Back < ?’Q Vehicle Setup

me W

Alrspeed Validator e e
MAV_0_CONFIG

TELEM 1 Serial Configuration for MAVLink (instance 0)

Battery Calibration

Sensors Enabled

Geometry

Enabled
Commander

Multicopter Position Control
Disabled
DShot

EKF2

Events Auto-detected

Failure Detector Disabled

PID Tuning PWTECS Normal

FW Attitude Control
Flight Behavior

Ry =

Geofence
MAVLink Rel
Rover Position Control
MAV_2_UDP_PRT MAVLInk N
GPS
1 MAVLink ¢

Actuator Outputs Enabled

Hover Thrust Estimator Enabled
Land Detector Enabled

disabled
Manual Control Disabled

MAVLink -

Default to

fe

FEMAV_SYS_ID#2, BlAEKsys_id#92, HREMOTE_PRT. UDP_PRTJ{&476002,

A2 REMOTE_PRT. UDP_PRT A MAV_SYS_ID Z2ItEZRY, FMZE 6000+MAV_SYS_ID

. WRE 2 5 ¥, &8 MAV_SYS_ID 5 2, [EB+i&E REMOTE_PRT.
UDP_PRT 6002



OQ Vehicle Setup

ard

Enable serlal f
Enabled Enable MAVLink Mes
Airspeed Validator
MAVLInk I

Battery Calibration
Sensors
Came
Geometry ink instanc;
Cormmander
Multicopter Position Control
DShot
Normal
EKF2
Events
Failure Detector
PW TECS
FW Attitude Control
Geofence
Rover Pasition Control

Enabled
GPS
Disabled
Actuator Outputs
Default to

Haver Thrust Estimator
 TOUT

Land Detector DIO.ID

Manual Control

MAVLink

6. FTAX 4%k
8.RflySimVision\0.ApiExps\0.Preparation\3.NXwithPX4Config\3.CustSysIDLAEIE R
B{MB1TPX4_HILT.bat, MANHZHNCOMEIEITHEHAE, FfFCopterSim#IiaL
o



PX4_HILT.bat

.«
B C\Windows\System32\cmd.exe

ﬁ
CopterSim Full v3.01-20240201 — O X T
& Bl FHLIA Gt BLAE B KATHER B ﬂ‘ -l' BT !15 E
SR I 1.5 ke 450 m 50 £V < 31T} * 1]
1 ‘EHL}IHIW MI-' JEIJ EJJ :
HEE A il
APC 10 R
= < FELTH o i« &,
J’ ‘E!‘\ﬂ»'u'w W—: ’Eg U =

L e -

\knk JJ-\'i{/j ‘!;1;:

AHlID:  UDPYER D {dFIDLLAEL .

i1 I ST =R A =

A Ve k) vaw: 0

(iR USB FiiTit#& CoMa Mavlink Full [ b | i

SO N o el

PX4:
PX4:
PX4:

Command LD:
Command ID:
Command ID:

211 ACCEFIED
512 ACCEPTED
512 ACCEPTED

PX4:

EKF2 Estimator start initializing...

BT NI O

PX4:
PX4:

GPS 3D fixed & EKF initialization finished.
Enter Aute Loiter Mode!

1 &

7. ENXRZ LA — TR, WA T <A MEMNAYIE(ESim O WAR
sudo chmod 777 /dev/ttyTHSO

A ‘/dev/ttyTHSO” ZRTF ¥HESENX@ENmO, EA—EMETHS0, EZHIBERTH

THSO, {BERZEXH#HITIHRANR.

SH— RN T <



roslaunch mavros px4.launch tgt system:=2 fcu url:=/dev/ttyTHS0:115200

SE— TR T <

rostopic echo /mavros/state

header:
seq: 58
stamp:

NSecs:
frame id: *°

connected: True
armed: False

gpuided: True

manual input: False
mode: "AUTO. TAKEOFF™
system status: 8

EEVIERTEEH, UMKkconnected@BENTrueEHIBEEH, NEE, &EXEHBE
conneced AFalseN|FEKREIR S EH.

8. % F:\\8.RflySimVision\\0.ApiExps\\0.Preparation\\3.NXwithPX4Config HRTF
#93.CustSysID#E N EINXFE7E3.CustSysIDE R FHH—1MRi%, i&
1T python3 server ued4.py , RILEEIXHE KFHHITER.

nection 1= 192.16EAE

ViesiVisionBox

img_bar

T — 4 HRICY, ARSI AS YRR R SUUUTURTSERER . HTEDT ) LTI G

BERMBIER TERASP, FREENEFREMARETIEE RE

5.2 W #scit: BEFMOARESFEIFFIALIE
(Rrflysim¥F & 5TERRAI#)

FHRENXF (TR EERE, MRKRERE, RIS ISEIARENXA ©EERE,

1. EFMH

Erp



2. BB EMRATNRES, WT VRS, ERushIBEEE HIUSE
FEB I,




Fo

. F9
FTFQGC, 1ZERS.ISBEMEIHIRR, NRERE, SHSE NMRX=AFTEEZMTH
BkE) . ##EE#H NAnalyze Tools - Mavlink I=HI& 5@, A netman show &%, &F

WHRORE. BIAEENY BOOTPROTO 25 Hdhep. (1E: EENIPHIIFEE,
£ dhep R TR HE F BTN,

Back < I}Q Analyze Tools

HET#= Provides a connection to the vehicie's system shell.

TR

> Mavlink Fils

HuttShell ([NSH) Buttl 1l.0.0
nsh> netman show

MANLink f-0

3. MNRAZE dhep B, WHITTEHRS, EF (T, BRI netman show, EBE
B R,

1 ‘ echo BOOTPROTO=dhcp \>\> /fs/microsd/net.cfg



4. # A\Vehicle Setup-MAVLINK TifE, #% FEIE MAV_2_MODE=External_Vision,
REMOTE_PRT#0 UDP_PRT=6001 J1N&#4,

S¥&: REMOTE_PRT. UDP_PRT #1 MAV_SYS_ID 2Ty, #NE 6000+MAV_SYS ID
BT WRE 2 S kN, EEIZE MAV_SYS ID 5 2, RIBIEE REMOTE_PRT.
UDP_PRTJ 6002

AR MAV_2_MODE €&/ Onboard BY, &A% QGC, AR External_Visions

< ?’Q Vehicle Setup

Standard AAN O c TELEM 1 Serial Col uration for MAVLink (instance 0)
Battery Calibration / Enab

s Enabled

Camera Control
Geometry
Commander
Multicopter Position Control
DShot
EKF2

Events

PID Tuning Falkire Detectar MAVLink Mode for
Enable
Flight Behavior DELE
Maximum MA
FW Attitude Control
s MAVLink Remote Port for ir

Geofence
MAVLInk N

&
_ Rover Paosition Control AA y 1 MAVLIr

GPS / / 2 Enabled Forward external se
Actuator Outputs / K| Enabled Parameter hash check

Enabled Heartbeat me
Hover Thrust Estimator

AAV_ODOM_LP
Land Detector

V_PROTO VER Default to wi MAVLInk pr
Manual Control

MAWVLink

Magnetometer Bias Estimator

DIO TOUT Timeout in

1SR E, ERTELL, BRFERER115200



Back < ?:Q Vehicle Setup

Pty

5. BIEF— IR (BETMRILE P, REFRERABNFRINAEEEZAE
FIMER, EelaeFEMKERE), LB WE LA, EER—TBRHSET, e
BT LR, BERMOFREEMNLS, N TFEMT.



6. ERIEMBEE (BEAILUERHS IIHNEZHEERR), WIAREHUERHEH
IP #tohik, S0FEFAR.



BHEERE FEFF LM IR ES FRis(E

- 0 Kbps N x T FHRE

L ABRIE

T
3
;
]
&
]
w]
T

T

e P C - T FIRiE

MAC Hsfil: 08:26:AE:35:87:DA L AIRiE

Db _E?ﬁ T FIRE
MAC tafit: 1E:B0:D7:83:79:DB m | AIRE

7. ¥TFreadmeFRrEMBE R THIHITL_NET_Run.batfiizs, FiANl, IRT-—&TAN,
B LIE R BT 7 QGCRflySim3D, CopterSim,

BN CA\Windows\System32hcmd.exe

B EIQGCEREIT %%, CopterSimtB5Er TIHE, QGCHEEIRIT ¥, HABECELE
8o

I, Udllsdle Uue ue-deilydred

FX4: Data link regained

FX4: Command ID: 512 ACCEFTED

P¥4: Command ID: 512 ACCEPTED

FX4: Marmal control regained after BZ6. 4=

FX4: Enter Manual Mode!

FX4: Command ID: 512 ACCEFTED

P¥4: Command ID: 401 UHSUFPORTED

FX4: GPS 30 flxed & EEF initialization finished.

8. >3 3.CustSysIDEMEINXA, HHANMREFHNXBIZER, FTH—MLinmi
N T an L 4a 18R 898 (E in A MEA R

sudo chmod 777 /dev/ttyTHSO


HITL_NET_Run.bat

7 ‘/dev/ttyTHSO ZATF ¥ES NX @E0is0, ER—EME THS0, BZ#HIERT
FTHSO, {BHREE N H#HITIHAIR,

SR RiRRMANL T <
roslaunch mavros px4.launch tgt system:=2 fcu url:=/dev/ttyTHS0:115200

BiE— M RiRWmAN TS
rostopic echo /mavros/state

EEWERSEEMN, SHUETEEN, NEE, EXAEMIFTELERASHIER, XHE
MR EFAREREETIER.

secs: 1723106320
nsecs: 911943836
frame_id: "'

connected: True
armed: True
guided: False
manual_input: False
mode: "MANUAL"
system status: 8

header:

seq: 32

stamp:
secs: 1723106321
nsecs: 901589070

frame_1id:
connected: True
armed: True
guided: False
manual_input: False
mode: "MANUAL"
system status: 8




7£3.CustSysIDE R T TH—1"&i%, 11T python3 server ued.py , AJLLEEITKHIE TS
HiFHITHFIR,

(x=11, y=302) ~ R:149 G:164 B:109
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