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TN AEFER TCP  ((FhafEfliiY) FEkdE, &2 UDP (User Datagram
Protocol F§ 7 #ER 111%)

REHE, BMERT— MmO, XMROFRXINARER, SisAREHR, FLl, Tt
TCP &2 UDP BLEE#MNZBIHRAS, RIBHKOS, KHERLBNINNAIRZR.

S UDP #5379 UDP #z3k# UDP BUEX®E . RKH 4 1 16 ik (2
FI4=8FT) FERAM, PANRBIZERXXFEROD. BREO. RXKENRIE,

e RixOS (Source Port) :i XM FEX53E UDP R 3LBYA 16
fil, BEEEAEHIEIRNN BZFFERR UDP
mO. FWIRAIN BREFABAX N FEINEENLZEM E it XNFEEAIEm,
BERNARKERHROS, ZERHEOSHMRIAN
0, BEATFAZTEREESNBEEF,
o H#5i%OS (Destination Port): RiEWmIH O, FEEKHN 16 I


../Readme.pdf

o KE(Length): ZFE&GIE 16 {iI, =~ UDP HUEIRKE, ®& UDP #R>CLF UDP
BIEKE., FA UDPIRSCGLKER 8 1NF T, FTUXMER/NA 8, RAKENR
65535 F15,

o KI&FN(Checksum): UDP fERKIGHFIRIELIER LM, UDP
BIRLEABIR M T ZBNIhEE, EHEQNAFRIGIRXEMNER ERENBEES, 5E
HNEBEEELE T HE,

2. 5B R

MU AKERBoFEGEINBE, FAEMBRKTR (GPS3D
fixed) &, YITUDP40101&%5imOKfly_px4HE,

3. XFB R

FIFZER:
(%% B R]\RflySimAPIs\4.RflySimModel\0.ApiExps\3.ExtCtrlAPI\3.ExtCtrlAPI-UDP40100

X[ 4R FR iER
DLLModelTemp Exp2_MaxModelTemp.dll R AR A R ch S 5
Exp2_MaxModelTemp.slx AR RIZR

Exp2_MaxModelTempHITL.bat SRAREEHEIMFEZEIHIZS

PX4ExtMsgReceiver.slx rfly_px4 uORB;HE X
PX4ExtMsgSender.slx '\ sSMERBEEORER
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4.1 3FER

Windows 10X EhR7; RflySimT E%%; MATLAB 2017bKzLA E®),

@®: &fEMAPixhawk 6X7¥E, FELTENNEZFHRSH: pxd_fmu-vex_default, HEFZFPX4
BElffhRA79: 1.12.3, HttEE Vs hmFHGLIBEL:
https://rflysim.com/doc/zh/1/Hardware.html


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

4.2 BEMFER

Ziea/aRBRO 18; Pixhawk eXXEE ¥ZQ 18; #iELk 18,

@: HWEREIFN: https://rflysim.com/

5. LD
5.1. EIfiER

Step 1: 4miF
FTFFMATLABEF, 7EMATLABHFTHPX4ExtMsgReceive.sIx3XfF, TESimulinkdr, SEREiEa
<o

File Edit WView Display Diagram Simulation Analysis Code Tools Help

| v =y - E EE = 1 MATLAB 2017b @ o i
Z-=-8 me-2-° ke : D&~
5 Lo i w HARDWARE APP
Hardware Board @ » T o ﬂ l_J
Pishawk PX4 -)| Weem T WS L MATLAB 2020a  ##st T s
HARD'WARE BOARD | i) | EE EiET ] BEER ] B
1L )

AR YRIEPX4ExtMsgReceive.sIXX 5 T ERIZRIREXp2_MaxModelTemp.sIxXX 4R E, 4HiF
PX4ExtMsgReceive. sxXXHFHBI&EPixhawki#, xXHFHEIZRE,

Step 2: FFFRIFNTIH

7ESimulinkBY T =& View
diagnosticsig<, BIRISEHIZHIINEIE, RAIERRIFITE. EiZETEFs#EEBuild process
completed successfully, BIFRT4RIFRINo
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Jlé' hﬂv S~ - !_j'v "Er:L \9}, \2)
PX4ExtMsgReceiver
FLASH: 1793856 B 1792 KB 97.71% .
DTCM1_RAM: 8 GB 64 KB 9.00%
DTCM2_RAM: B8 GB 64 KB 8.0e%
AXI_SRAM: 42528 B 512 KB 8.11%
SRAM1: 8 GB 128 KB a.80%
SRAM2: 8 GB 128 KB 0.00%
SRAM3: 8 GB 32 KB a.80%
SRAMA : B8 GB 64 KB 8.0e%
BKPRAM: 8 GB 4 KB 9.00%

[286/287] Generating ../../droneyee_zyfc-h7.bin

[287/287] Creating /mnt/c/PX4APSP/Firmware/build/droneyee_zyfc-h7_default/droneyee_zyfc-
h7_default.pxd

"### Finished calling CMAKE build process ###"

"### Done invoking postbuild tool.”

"### Successfully generated all binary outputs.”

E:\Test\ExternalCtrlAPI\PX4ExtMsgReceiver_ert_rtw>exit /B 8
### Successful completion of build procedure for model: PX4ExtMsgReceiver
### Creating HTML report file PX4ExtMsgReceiver codegen_rpt.html

Build process completed successfully

Step 3: RREHF

mESimulinkfyCodei&In, 7E FHiIskHHiEEPX4 PSP: Upload code to
Px4FMU, B &HSERE HE @B USBLEREER, FREHERR,

F71 CAWINDOWS\SYSTEM32\cmc X + o~

Loaded firmware for board id: 1010,0 size: 1793056 bytes (97.71%), waiting for the bootloader...

Attempting reboot on COMU with baudrate=57600. ..
If the board does not respond, unplug and re-plug the USB connector.

Found board id: 1010,0 bootloader version: 5 on COMU
sn: 003200223231510+38383932

chip: 20036450

family: b'STM32H7[4]5]x’

revision: b'V'

flash: 1966080 bytes

Windowed mode: False

Erase

HHEFREX100%BY, FKEAE GRS,



CAWINDOWS\SYSTEM32\eme X +

Loaded firmware for board id: 1010,0 size: 1793056 bytes (97.71%), waiting for the bootloader...

Attempting reboot on COMU4 with baudrate=57600...
If the board does not respond, unplug and re-plug the USB connector.

Found board id: 1010,0 bootloader version: 5 on COMY4
sn: 00320022323151038383932

chip: 20036450

family: b'STM32H7[4|5]x"

revision: b'V'

flash: 1966080 bytes

Windowed mode: False

Erase
Program:

Verify : [= ===] 100.0%
Rebooting. Elapsed Time 75.586

5.2. DLLERY R

Step 1: ECREHIRIF

FTFDLLModelTemp3Z 3, FEMATLABHFTFExp2_MaxModelTemp.sIx32f, #simulinkX
FFRBYEXt ToPx41 O EUBRINE N B TE X 164848,

2234567891011 12 13 14 15 18] » single

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.

BTG, ESimulinkRTE, E#HITHZ.

X FMATLAB 2019aX Z Rihikads, TEEHANTE, BEEATERNRIFEE “Build” BIE,

.?_..'.J'Lﬁﬁ;—‘ ﬁ:@'g'f—kp\g _!". % L‘\" I Acce lerator - \_J/":,.'

I F2019b K 7 [EhRAs, SZHAPPS - CODE GENERATION —~Embedded
CoderF e B BAERRT AN, EHEAUWTEFARRE “C++CODE” - “Generate
Code” - “Build” 1&HIFLEELR IR A RS,



'bi MulticopterCtrlVelocity/Force and Moment Model - Simulink

SIMULATION MODELING

E% Search

Get
Add-Ons -

CODE GENERATION

ENVIRONMENT w E

Code Embedded Simulink AUTOSAR HDL
u Coder Coder Component .. Coder

C++ CODE

or lil a[)pen Report =

opterNoCtrl Generate View % Remove Highlighting
Code = Code

GEMERATE CODE .
+++ Build

Generatefoode and build model

7ESimulinkBy T 75 S View
diagnosticstE<, BIRISEHIZEIINIEE, AIERRIFIIE. TIZETERHEEBuild process
completed successfully, BIZFRTR4RIFMIN

v Build ©4 ©3 Clear
11:26 AM Elapsed: 21 sec

### Starting build procedure for model: Exp2_MaxModelTemp
### Generating code and artifacts to ‘Model specific’ folder structure

v Code Generation ©2 ©3
Elapsed: 15 sec
### Generating code into build folder: E:\Test\ExternalCtrlAPI\demo3\DLLModelTemp\Exp2_MaxModelTemp_ert_rtw
Output port 1 of "Exp2 MaxModelTemp/ExtToPX4' is not connected.
Component Simulink | Category: Block warning

Unconnected ocutput line found on "Exp2 MaxModelTemp/SensorModel /HILGPSModell/Bus Creatorl' (output port: 1)

Component Simulink | Category: Block warning

The output(s) read after the base-rate model step reflects intervening minor time steps. To observe data that is a snapshot of output(s) at major time steps, do one of the following:
* Place a Zero-Order Hold block before the continuous output port ‘Exp2 MaxModelTemp/MavHILSensor'.

* Clear Single output/update function, and read model output values after model_output call and before model_update call.

For more details, see “Single output/update function” in the Simulink documentation.

Component Simulink | Category: Block warning

### Invoking Target Language Compiler on Exp2_MaxModelTemp.rtw
### Using System Target File: D:\MATLAB\R2817b\rtw\c\ert\ert.tlc
### Loading TLC function libraries

### Initial pass through model to cache user defined code

### Caching model source code

### Writing header file Exp2_MaxModelTemp.h
### Writing source file Exp2_MaxModelTemp.cpp
### Writing header file rtwtypes.h

### Writing source file ert_main.cpp

### TLC code generation complete.
.......... (&5 BFTEESAEER: E:\OneDrive\RflySimSource\RflySimGit\rflysimapis_beta\RflySimAPIs\OtherVehicleTypes\DLLModelTemp]
### Successful completion of code generation for model: Exp2_MaxModelTemp

[ Build process completed successfully I




| Step 2: &RDLLX ¥

G5EE1TGenerateModelDLLFile.pX 45 £ 8 < 1T&E O 4 N GenerateModelDLLFile/g[E%,
FEIRABR S FEEEEXp2_MaxModelTemp.dll,

»» GenerateModelDLLFile

BIR -

Exp2 MaxModelTemp ert rtw
slprj
. Exp2_MaxModelTemp.dIl
& Exp2_MaxModelTemp.slx
) Exp2 MaxModelTemp init.m
[ .| Exp2_MaxModelTempHITL.bat
[ .| Exp2_MaxModelTempSITL.bat
GenerateModelDLLFile

H &

1 MavLinkStruct.mat EREEREE

.~ MulticopterModel.zip =T Fo
e FEESETE
Bl Zip 304
EWma F2
i3 Delete
st >
=0y ] Ctrl+X
=l Ctrl+C

Ctrl+V

v ISR

| 5.3. BEHEM AR
| Stepl: FRBHHHE

GRUEERSHIE{TEXp2_MaxModelTempHITL.bat, BN WEMBREZNHROS, BFES
EHTEIR AR,



CAWINDOWS\System32\cmd.exe

s the
3
f

o input )
put 3,6,7 for COM3, COM6 and COM7 of Pixhawks

Available COM ports on this computer are:

COM4: USB ???7

Recommended COM list input is:

My COM list for HITL simulation is:4_.

Step 2: BE17Simulinki®i!

R[E] E—R>X K, LUIMATLABITFPX4ExtMsgSender.slx, FHiE1To
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‘ P, PX4ExtMsgSender - Simulink — O X
File Edit View Display Diagram Simulation Analysis Code Tools Help
| ) EE — / T y b
B~ -8 Ig] vvc@qﬂyﬂb Iy~ @ -y ~

PX4ExtMsgSender

® |[PalPxaExtisgSender b -

=%
_ 0
I 9
| & [ 1d

0
i In1
O 120 0
120
Data 8
Receive UDP packets anircls 1
Usir'ln__g host—lar%et connection
rom: Any [P address
Length
| UDP40101
P in2
UDP_SIL_State_Receiver2
Get desired signals from PX4 through rfly_px4 uORB APl with port 40101

-

»

Ready View 3 warnings 100% FixedStepDiscrete

| Step 3: MBLER

EEMKRA, PX4ExtMsgSender.sIxiziT/a, RILATEUDP_SIL_State_Receiver2f&iREyDisplayst

BYRZ Erfly_px4HE, ZHE 84,

16.5FAM

1. BEMXBBERIMBIEESIED ../ ./../PX4PSP\RflySimAPIs\5.RflySimFlyCtrl/API.pdf

2. UORB Read and

Write—uORB;H 2B B NE ../../../PX4PSP\RflySimAPIs\5.RflySimFlyCtrl/API.pdf
3. DLL/SOEE! 5i&{=#% 0 ..\..\PX4PSP\RflySimAPIs\4.RflySimModel\API.pdf

4. JhERIESEIIEO .\..\PX4PSP\RflySimAPIs\4.RflySimModel\API.pdf

5.



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

| 7.8 R irlER

Q1l: RiEfa%2visual studio c+H+RIFMMTHECE mex, SFHSimulink>XHF4RIFEXK

Diagnostic Viewer )

o57AM:Buld  ~ | @1 A1 D3 |

* Build Summary

Top model targets built:

@ of 1 models built (@ models already up to date)
Build duration: @h 8m 18.11s

P A A S S R R
=%
I
3
=1

Brace indexing is not supported for wvariables of this type.

AT

Component: Simulink | Category: Block diagram error

Code Mappings — Component Interface

Ready Wiew 1 error

Al: BERBRT HBIMATLABRRZSHVisual Studio
C++éﬁi¥i$iﬁ**—“§uvs,%m*”*Ei, SAFSTEMATLABHY & "‘DEFI&@)\?E% “mex
-setup”, —AERIG= BRI HLE EZFHNEERE, BITETR “MEX

ECEMER ‘Microsoft Visual C++

2017 LUHTHRIZ HFHFRAREIER, FHFRERESE” [RlySImFEREH
F]\RflySimAPIs\4.RflySimModel\APIl.pdf “HAIFIBACE,

22 mex -setup

MEX, Ealj‘-';{iﬁl'uinrnsuft Visual C++ 2017 (c)’ Iw\i&ﬁ CiEERiE.
5. MATLAR C ¥0 Fortran API . Mo

B& 2°32-1 TLEREN maTLAR X8R, £RE
EFRBULARTD APL.
BULELTREEINESHAEN:

http: /Sweww. mathworks. com/help/matlab/matlab external /upgrading-mex-files-to-use-64-bit]

BRIFFRAN c RiZE, WAL TEAGRE—Mad:

Microseft Visual C++ 2013 (€} mex —setup:D:\MATLAB\RZ01Tb\bin\winfd\mexopts\msve20l3. xml C
Micresoft Visual €++ 2015 (C) mex -setup:D:\MATLAB\RZ2017b\bin\wintd\mexoptsimsvc2015. xml C
Microsoft Visual C++ 2017 (C) mex =setup:C:\Users'\dream‘\AppData‘\Roaming'\MathWorks\MATLAB\R]

BERFETRES. WML TR bR
mex —setup C++
max —set FORTRAN

B

Q2: #RiFiRiE, TIAMEENX M



WEENE
Fraes SE =11

5-‘.r;|_-:m!l+q EEETTERA TRy, DA Y EERR feEWEHE
L OEET & TR /O TR TR0 REER
| WRIAEETE: oh dm ). TR

| TSR "l sl 1 sd Copterforoenedel " BURERE "piuhash_slib_sdvi’.
1 ek | B Bk e R
| RN - ERhE

XA RER AT REF SIIPX4PSP T AR EMEIGRHAR, EHRIySimREEFIRIRIN T
EEMRETAEA

E Toolbox one-key installation script: RflySimA... s x

(1) Software package installation directory
|C:'I.PX4F‘SF‘ |

(2} PX4 firmwrare compiling command: fimmware versions <= PX4-1.8 use format
prdfmu-v3_default; >= PX4-1.8 use format pued_fmu-v3_default

pxd_fmu-vSc_default |

(3) PX4 firmware version (1: PX41.7.3, .. 6 PX4-1.12.3, 7 PX4-1.13.2, &
PX4-1.144, 9 PX4-1.150)

s |

(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 |
5} Whether to reinstall PSP toolbox (yes to reinstall and no o remain curnent
Installation)

YES |

(6) Whether to reinstall the dependent softwane packages (CopterSim,
QGroundControl, CopterSim, etc. About 5 minites)

o |

(7} Whether to reinstall the selected compiling toolchain (yes to reinstall and
no to iemain unchanged, about 5 minites)

o |

(8) Whether to reinstall the selected PX4 fimwane source code (yes to
rainstall and no to remain unchanged, about 5 minites )

o |

(8} 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 |

0K Cancel
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