1.3258 3 R A2 B RY
1.13238 2 FR

dlE B ExtToPX43Z 18 F S8

1.2 H

ZEIFERILULARF BE X RXEERAREEXToPX4ZONEHE, ZIEONKIXLEPX4RY
UORBHErfly_ext, AT EHHEMERBILELIELS W, HERENALNIFE,

1.3x52H IR A

ExtToPX4# ORI LUK BRI IR X BB RIENEIRS KN FmE sz H, ETFIA
DAFS IR B SCI B8 R TR A



1.3.1 EOHUERNR

IR P 25 ST LA
| AN B E X rfly_ctrlid & ExtToPX4 MATLAB/
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LI N -~ LGenerateModelDLLFile.p
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mavlink_hil_actuator_controlsV LI
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mavlink_hil_sensor, mavlink_hil_gps Tl
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CopterSimfE#{TDLLIERINERT, SIEEXtToPX4R9164E4ES:

73 “hil_actuator_controls” BImavlinkiB &, AEH&LEIPX4¥EH, RflySimT&EK
T C:\PX4PSP\Firmware\src\modules\mavlink\mavlink_receiver.cpp WiTE 4R, 1
0T XFhil_actuator_controls3E 215,

PX4RER 3 mavlink;H B RART 2@ X mavlink_receiver.cpp X4 SLIHY, M TEIRRE
BI04, rfly_ctrifrfly_extZB21&F 7 hil_actuator_controls;H E#1TEUIEE R, ZimodeX
1236¢, =@ rfly_ext&ZXABKEESHIZE, MEMBERNEEDfly_ctrl (UWORBER) %
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C: > PX4PSP > Firmware > src > modules > mavlink >| € mavlink_receiver.cpp |
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MavlinkReceiver::handle_message(mavlink message t *msg)

{

switch (msg->msgid) {
Fase MAVLINK_MSG_ID HIL ACTUATOR_CONTROLS:{ |
mavlink hil actuator_controls_t hil_actuator_control;
mavlink msg hil actuator controls decode(msg, &hil actuator_control);
if(hil_actuator_control.mode==123){

rfly ext s re{};

re.timestamp = hrt_absolute time();

re.modes = 14

for(int i=0;i<16;i++){

re.controls[i]=hil_actuator_control.controls[i];

}
rfly ext pub.publish(re);

telseq{

rfly _ctrl s rc{};

rc.timestamp = hrt absolute time();

rc.modes = hil_actuator_control.mode;

rc.flags = hil_actuator_control.flags;

for(int i=0;i<16;i++){
rc.controls[i]=hil_actuator_control.controls[i];

}
_rfly ctrl pub.publish(rc);

}

break;

AR, XBEARENRITIRE TRESmode=123, Eittmavlink_receiver.cpp= R EEF
rfly_extB3% & B ¥#EH,

it PR, MDLLIEEL&%1T 18 -
32XV T rly_ext, HHE WREBIEQGCHEBHIRMAR, AILBEEDLLIERL
SHBETEREN
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17:32 » single —h-
Ex{ToPX4-16 ExtToP X4

double ExtToUE4[16]; // This signal will be sent to UE4 as
the 9 to 26 of actuator's inputs. Besides, this value can be
shown in UE4's D mode, so you can observe the value of
the model through UE4.

float ExtToPX4[16]; // this value will be sent to PX4 with
uORB msg rfly _ext. So you can transfer some sensor data
to you generated PX4 controller.
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FIREER: [LRZEBZ]\RflySimAPIs\4.RflySimModel\0.ApiExps\7.ExtToPX4
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Readme.pdf dIRE 5 E W 8RR L 1 O ExtToPX438 SR R
Exp2_MaxModelTemp.dll R ARIEE L R TS HEHEE
Exp2_MaxModelTemp.slx BRAEEEIRRE

Exp2_MaxModelTempHITL.

bat RANREREER GRS

Exp2_MaxModelTemp_init.
m

AR RIRI SR

435171715
4.1 SEER

Windows 108 A _ERRZS; RflySimT B%%; MATLAB 2017bX& I E®),

@®: EHFERPixhawk 6X kT, FALENNREIFEHLSH: pxd_fmu-vex_default, #
FPXABFhRA 9. 1.12.3, HtELE WS hkmIFm<LTIFN:
https://rflysim.com/doc/zh/1/Hardware.html

4.2 BEFER

EEA&/EaNBHO® 18; PixhawkeXSXEHM T 15; #MiEL 15
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Readme.pdf
Exp2_MaxModelTempHITL.bat
Exp2_MaxModelTemp_init.m
https://rflysim.com/doc/zh/1/Hardware.html
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Step 1: EFSimulinkiza!

FTAMATLABEX S, 7EMATLABAFTHExp2_MaxModelTemp.sIxX 4, EIFIER
ExtToPX43Z[, RAREIRIREIABANEEXXToPX4ZOMEIERN[17:32], BRATEENXZ
iR, ABIRRPIRITRARIABN, REHRE.

X REN, FEEMRIFRE

17:32 » singe ——»{(6 )

ExtToPX4-16 ExtToPX4

double ExtToUE4[16]; // This signal will be sent to UE4 as
the 9 to 26 of actuator's inputs. Besides, this value can be
shown in UE4's D mode, so you can observe the value of
the model through UE4.

float ExtToPX4[16]; // this value will be sent to PX4 with
UORB msg rfly ext. So you can transfer some sensor data
to you generated PX4 controller.

Step 2: EE KT

NFEFR, B ¥E@ZUSBLIERER, HRRTABEAHEMPTEER, 5, fIEER
Pixhawkex ¥¥z, HM WZECEARM (HEFERPixhawk §%) .
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Step 3. IKBEEMHEIFILER
MESHEEN “HIL Quadcopter X”, mHQGCHLAN “MAHER".
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QGroundControl Daily

ﬂ Back < '%Q Vehicle Setup

L
Quadrotor +

3

Quadrotor H

te &%

Quadrotor Wide

At

Quadrotor asymmetric

‘ Generic 10" Quad + geometry - ‘ ‘ Reaper 500 Quad = | Team Blacksheep Discovery

- ‘ ‘ Spedix 5250AQ

Quadrotor x Rover

kS

Generic Quadcopter

Simulation (Copter)

PID Tuning

Flight Behavior - ‘ ‘ Generic Ground Vehicle

i Standard Plane Standard VTOL

+

Tilt-Quad

—

Simulation (Plane)

‘ HILStar (XPlane)

Tricopter Y+

‘ Standard Plane - ‘ ‘ HIL Standard VTOL QuadPlane - | | Tilt-Quadrotor

- ‘ ‘ Generic Tricopter Y+ Geometry

Step 4: BEEEHETSE

T w27 R@|E, EF HITL

enabled” BIpEHENMPE, ZEEMAFEFHINEETHKE, EMER WETTKIR

B

QGroundControl Daily

@ Back < ?’b Vehicle Setup

o i) i 35 B

B ARE

BT

fEtr e 0 3 eH

PID Tuning

Flight Behavior

HITL enabled

izt |




NRFEALIRAE N, ERBRET S8, TRFR=FHAN “UAVCAN_ENABLE”, 7£53%
HHEFRIKEN “Disabled”, RIEFEERMIEHR WERIA,

QGroundControl Daily = [m] X

47 RS %ﬁ Vehicle Setup

EEAIAME

Disabled

Disabled

Sensors Manual Config
Sensors Automatic Config

Sensors and Actuators (ESCs) Automatic Config

update he motor control outputs to UAVCAN.

Step 5: BEifFHE

A= Exp2_MaxModelTempHITL.bat HFUBER B%51T, RIBRTREN CEXT NG
A=, BaEHEIR AR,


Exp2_MaxModelTempHITL.bat

BN C\WINDOWS\System32\cmd.exe

e input the Pixhawk COM port list for HIL
', as the separator if more than one Pixhawk
., input 3 for COM3 of Pixhawk on the computer
nput 3, 6,7 for COM3, COM6 and COM7 of Pixhawks

Available COM ports on this computer are:
COM4: USB 27?99

Recommended COM list input is:

[y COM list for HITL simulation is:4g

Step 6: MBLE

#5GPS 3D Fixed5emkfa, miiQGroundControl® A EAELR, N “Analyze Tools”s

E
Select Tool

gﬁ Vehicle Setup

& Analyze Tools

@ Application Settings

QGroundContral Daily Version
v4.2.0-392-gba6cf1ffe

EE “Mavlinkiz#I&”, HAlistener rfly_ext, [BlZ,




QGroundControl Daily

Back < @1 Analyze Tools

H&E T4 Provides a connection to the vehicle's system shell.

> listener rfly ext
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) Mavlink f&iil &

MAVLink i
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MNTEFR, AI&3WEIMcontrols917-32, S5HA—,
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1. BohEBERIMNEREEED .\..\..\PX4PSP\RflySimAPIs\5.RflySimFlyCtrl\API.pdf,
2. DLL/SO#&R 55@ (=120 ..\..\PX4PSP\RflySimAPIs\4.RflySimModel\API.pdf

3. JMEREESEIEO . \..\PX4PSP\RflySimAPIs\4.RflySimModel\API.pdf

4,
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Ql: RiEFsZZEvisual studio c+H+RIFIFIRHECE mex, SFESimulink>3XH4RiEERK


../../../5.RflySimFlyCtrl/API.pdf
../../API.pdf
../../API.pdf

Diagnostic Viewer ]
gs7AM:Buld  ~ | @1 A1 @3 |

* Build Summary

| Top model targets built:

&

. Model Action Rebuild Reason
R
§ demo  Failed Code generation information file does not exist.

§

Y @ of 1 models built (@ models already up to date)

| Build duration: 8h 8m 18.11s

5

Brace indexing is not supported for variables of this type.

;S E S

Component: Simulink | Category: Block diagram error

x

Y

Code Mappings — Component Interface
Ready Wiew 1 error

Al: BESBRT HaIMATLABRRZ<AIVisual Studio
CHRFIFRRERIVSHIALEBR R, ABEMATLABHISRITE OHIMAIES “mex
-setup”, —AERIRSEIMRAIHLE EZIFNMHEIFESS (FlE0Visual C++

2017), @L1TER “MEXEEMHA ‘Microsoft Visual C++

2017 LUHITHRIF BUFHEHIRBAREIE. FHIMRRESE” [RIySImEERER
F]\RflySimAPIs\4.RflySimModel\APl.pdf “FREVIFIEEE

»2 mex -setup

ey BRES#R| Microsoft Visual ce+ 2017 (C)" |CLi#4T ¢ EEHKE.
§64 . MATLAB C J0 Fortran API OB, W0 =15

B 27321 TULETES wATLAE T8. £BE
EFBU ARG rI.
FALET RS ESHAREL:

hitp: //www mathworks, com/help/matlab/matlab external/upgrading-mex—files—to—use—64-bit]

BRIFF A ¢ RiEE, WADTERDRIE—Had.

Microsoft Visual C++ 2013 (C) mex -setup:D:\MATLAB\RZ0ITb\bin\winfd\mexeptsi\msveZ013. xml C
Microsoft Visual C++ 2015 (C) mex -setup:D:\MATLAB\RZ01Tb\bin\winid\mexoptsimsvc2013. xml C
Microsoft Visual C++ 2017 (C} mex =setup:C:\Users\dream\AppData‘\Roaming'MathWorks\MATLABR]

BERIFTAMES, WAL TR b RFE—Hed:
mex =setup C++
mex —-setup FORTRAN

Ao

Q2: #miFiktE, TAMEEXHF



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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