1.3258 3 R A2 B RY
1.13238 2 FR

dlif=E& inCopterDatafBINIZO (EiF2EERES) KR

1.2 H

T ErREFIRES, BRTHEN/IMRANBHEONFEENERNEERS Z5, £E—L&
BMANEORAE—LEANAFNHEEFEES, EdinCopterDatasCopterSim&{EDLLIE
BIRY32¢E NI, HAP9- 244 H(pEFRERESBEES, mRESHEFMinCopterData
(9~24) gitL%, FRAPARERZBNZEONFERG .

1.3x5HIRA

inCopterData@324tdoubleBI IR, RISHTFHEPXARVIRT, 9-244& U chl-ch16
RCGEEES (BESEWAN), 25-324iMRrfly_px4 uORBEE,



«

inCopterData

I:]Erz-u:lir‘nensin::r'lad external input double signals from CopterSim, the definition is
listed as follows.

1-8: PX4 state flags for simulation.
8-24: RC channel signals (ch1-ch18)
25-32: listen to rily_pxd

note:

inCopterData(1): armed flag of PX4

inCopterData(2): RCNum. Total number of RC channels being received. This
value should be 0 when no RC channels are available.

inCopterData(3): simulation Mode. O for HITL, 1 for SITL, 2 for SimMoPX4
inCopterData(4): is 3D fixed in CopterSim.

inCopterData(5): is VTOL_STATE from PXd4.

inCopterData(8): is LANDED_STATE from PX4.

Mote:

The RC channel can be used to trigger animation during the simulation.
WTOL_STATE:

UNDEFINED

TRANSITION_TO_FW JE{E#i S FW

TRANSITION_TO_MC /I {4 4 #]MC

MC //% fig BB

FW /5 s BN

R B

inFremUE

#FEUERE S, 324Edouble I
gl FFabr R nE R

| BIER A FHESUORBHEinput_rc.msg
:\PX4PSP\Firmware\msgX#3F F8input_rc.msgiE X H&3{:
uint64 timestamp # time since system start (microseconds)
uint8 RC_INPUT_SOURCE_UNKNOWN =0

uint8 RC_INPUT_SOURCE_PX4FMU_PPM =1



uint8 RC_INPUT_SOURCE_PX4I0_PPM =2

uint8 RC_INPUT_SOURCE_PX4I0_SPEKTRUM =3
uint8 RC_INPUT_SOURCE_PX4I0_SBUS =4
uint8 RC_INPUT_SOURCE_PX4l10_ST24 =5

uint8 RC_INPUT_SOURCE_MAVLINK = 6

uint8 RC_INPUT_SOURCE_QURT =7

uint8 RC_INPUT_SOURCE_PX4FMU_SPEKTRUM =8
uint8 RC_INPUT_SOURCE_PX4FMU_SBUS =9
uint8 RC_INPUT_SOURCE_PX4FMU_ST24 =10
uint8 RC_INPUT_SOURCE_PX4FMU_SUMD =11
uint8 RC_INPUT_SOURCE_PX4FMU_DSM = 12
uint8 RC_INPUT_SOURCE_PX4l0_SUMD =13
uint8 RC_INPUT_SOURCE_PX4FMU_CRSF = 14
uint8 RC_INPUT_SOURCE_PX4FMU_GHST =15

uint8 RC_INPUT_MAX_CHANNELS = 18 # Maximum number of R/C input channels in
the
system. S.Bus has up to 18 channels.

uint64 timestamp_last_signal # last valid reception time
uint8 channel_count # number of channels actually being seen

int32 rssi # receive signal strength indicator (RSSI): < 0: Undefined, 0: no
signal, 100: full reception

bool rc_failsafe # explicit failsafe flag: true on TX failure or TX out of
range , false otherwise. Only the true state is reliable, as there are some
(PPM) receivers on the market going into failsafe without telling us explicitly.

bool rc_lost # RC receiver connection status: True,if no frame has arrived in
the expected time, false otherwise. True usually means that the receiver has
been disconnected, but can also indicate a radio link loss on "stupid" systems.



Will remain false, if a RX with failsafe option continues to transmit frames
after a link loss.

uint16 rc_lost_frame_count # Number of lost RC frames. Note: intended purpose:
observe the radio link quality if RSSI is not available. This value must not be
used to trigger any failsafe-alike funtionality.

uintl6 rc_total_frame_count # Number of total RC frames. Note: intended
purpose: observe the radio link quality if RSSI is not available. This value
must not be used to trigger any failsafe-alike funtionality.

uintl6 rc_ppm_frame_length # Length of a single PPM frame. Zero for non-PPM
systems

uint8 input_source # Input source

uint16[18] values # measured pulse widths for each of the supported channels

EXPMEXEETHEE. BiraNR EEHE. F58BERT (RSS). KREFRIPRS
RN EIM ERAINITEREFEE. UTERESNFRAVFANAA:

timestamp: BRSBLRBEE ((F)), BFIiERE SR EEL.

RC_INPUT_SOURCE_XXXX: XLEZMEE, EXTEIFRESHIRIE, A0
PX4FMU_PPM. PX410_SPEKTRUM. MAVLINKZ, XLEKREIEEIEMNTEET (FMU)
¢ PX410MRIZUAIPPM, Spektrum. S.Bus. ST24%F(ET, tHEIEEIMAVLInksE M@
HABEWES.

RC_INPUT_MAX_CHANNELS: R&GHEITZRHNBEMNGRANE, S.BustizRZ181ME
&,

timestamp_last_signal: &fa—XBEXIERIESHIETEIEL
channel_count: LFZEWERINEELE
rssi: FWESEEET (RSSD, SBEIM<0 (REX). 0 (XfFS) F100 CHiES).

rc_failsafe: EINKIERIPIFE, AtrueRTASHIEEELEE, RAtrueRESZEAIE
By, EATELEEE (PPM) BESEEREFRIFHAZEIEN.

rc_lost: EITSEWNERERIRT, trueRRIETURRBIARZEIM, BFSHREEIRESE
BErFER, EHRAERT BR RALNTAERER NRAEGKERIPEREIR
BEERER GRS LM, WZERFNfalse,



rc_lost_frame_count: EXHETEEMEE, BHWETERSSIA A AR MRELERRE,
B T i & A SNSRI R IPRYTHEE

rc_total_frame_count: EiFIMBE2E, BBIEFETERSSIA A FHBT MR TR

=,

XEFEAPXAKTIEG RSHRM T FENEERBANGER, XFHSRUENERZESHE
miE. RERIPURSHEESMENEER,

2. 5083 ER

EEREELT AVBNER RN inCopterData (9~24) WINZEI3DE RAMEEXtToUE4aiH
EOUESERYMinCopterData (9~24) HBIAT L, BAEREBIEHENRBE, %
ohiEiT2s, inCopterData (9~24) HYMINXINEITERZ BB AVIRESHI TN,

3.XHHFER

FIFZER:
[Z2%E B R]\RflySimAPIs\4.RflySimModel\0.ApiExps\9.inCopterData\2.RC_channel_sig
nals

MR/ R FR iR

MulticopterNoCtrl.slx = H Ik WIIER S,
MulticopterNoCtrl_HITL.bat AR RIS S,
GenerateModelDLLFile.p DLLA& TN HR (LS
MulticopterNoCtrl_init.m #HichE s IREEXS .
MavLinkStruct.mat MavLink¥ELE 1 {Emat X+

1B1TIFIE
4.1 3R ER

Windows 10820 ERRZS; RflySimTE$E; MATLAB 2017b& I LR,


.
MulticopterNoCtrl_init.m

@®: EHfFERPixhawk 6XkiE, FAETENNREFHRLSH: pxd_fmu-vex_default, #
FPXAEHMRZAS 9 1.12.3, HMEEE vEhmiFm<SIEN:
https://rflysim.com/doc/zh/1/Hardware.html

1 4.2 BEHER

Eied/8RBM® 15; Pixhawk 6XTHEM T 15; HIEL 158,

@: WEEEEN: https://rflysim.com/

| 5. L8 I

) Step 1: {&E&SimulinkiZ3Y

FTH “MulticopterNoCtrll.slx” X, ¥inCopterData (9:24) #HitHEIExtToUE4RY 1644

O,

D
inPWMs
PWM inputs from autopilot {16-

dimensional float vector, range
from 0-1)

GO— ¥

inCopterData

Selector

| Step 2: mIFIETR
BRAEEE S EEES S,

O (]
ExtToUE4

3+FMATLAB

1 AL

Block Parameters: Selector *
Selector

Select or reorder specified elements of a multidimensional
input signal. The index to each element is identified from an
input port or this dialog. You can choose the indexing method
for each dimension by using the "Index Option” parameter.

Parameters

Number of input dimensions: 1

Index mode: One-based %

Index Option Index itput Si

1 |Index vector (di v |[9:24]

Input port size: 32

OK Cancel Help

2019afzmihleads, TEEHINRTE, BERRGERNRIFRE “Build” BIF,


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

——=

&Hvﬂv@{:ﬂ H:@-@vﬂej%\yul} ﬂv 10 Accelerator - w'tﬁ]‘

IFTF2019b % 2 fGhRZx, = 5APPS - CODE GENERATION ~-Embedded
CoderAgesa BB AERKRT AN, FHAWNTEFTRATE “C++CODE” - “Generate
Code” - “Build” RHEIMAEHRIFERM,

P13 MulticopterCtriVelocity/Force and Moment Model - Simulink

SIMULATION MODELING
E% Search
Get
Add-Ons ~ CODE GEMNERATION
ENVIRONMENT w H
Lode Embedded Simulink AUTOSAR HDL
u Coder Coder Component .. Coder
k
FORMAT APPS C++ CODE =
* b —
or = E) openReport ~
opterNoCtrl Generate View 3% Remove Highlighting
Code = Code

GENERATE CODE es Build

Generatefoode and build model

| Step 3: 4ERDLLX ¥

GRIETT “GenerateModelDLLFile.p” X, ¥ _E—H L shSEEZEEIN

Eff~
MulticopterNoCtrl_ert_rtw
lpg
#.| GenerateModelDLLFile.p ]

MavLinkStruct.mat
L8 MulticopteriModel.zip
.| MulticopterNoCtrl.dll
& MulticopterMNoCtrl.slx
[€] MulticopterNoCtrl.slx.autosave
(] MulticopterNoCtrl HITLRun.bat
) MulticopterNoCtrl_init.m
(%] MulticopterNoCtrl SITLRun.bat
@ | Readme.docx




Step 4: BHENHEERE

RT@d USBLIEIZRE BN, HEmEGTEIMiERE. BHEIFIERIREN “HIL
QuadcopterX HE “©L” REIZEHIL enabled, BIZBRESTESE(1],

< gﬂ Vehicle Setup

Below you will find a summary of the settings for your vehicle. To the left are the setup menus for each component.

r

Firmware

Airframe Radio Flight Modes
Roll

Pitch

Yaw

Throttle z

Auxl Disabled

Aux2 Disabled

Alrframe

Motors

PID Tuning
Flight Behavior

Camera

Step 5: BEIHFE

ARUSERF%MIETT “MulticopterNoCtrll_HITL.bat”

B

AL IBAE,

Camera

Disable

BRI

Ho
=5 B ERE =5 o
MulticopterMNaoCtrl_ert_rtw 2024/1/23 17:44 it
slpr] 2024/1/23 17:44 STl
D GenerateModelDLLFile.p 2023/11/15 10:06 MATLAB.p.9.14.0 6 KB
D MavLinkStruct. mat 2023/11/15 10:06 MATLAB.mat.9.1... 5 KB
I8 MulticopterModel.zip 202471723 17:44 3I60EEE ZIP 30 101 KB
[4] MulticopterMoCtrl.dll 2024/1/23 17:4 RREET B 226 KB
[ MulticopterMoCtrl.slx 20241723 17:38 Simulink Model 76 KB
[ MulticopterMNoCtrl.slx.autosave 2024/1/23 17:44 AUTOSAVE 304 59 KB
(%] MulticopterMoCtrl HITLRun.bat 2023/12/25 14:41 Windows #t4HE... 6 KB
MulticopterMNoCtrl_init.m 2023/11/15 10:06 MATLAB Code 3 KB
@ | Readme.docx 2024/1/23 18:27 DOCK 3 8,694 KB



| Step 6: EF KIKEER

EQGCHRERIIE VBT T ABRE t/a, FUEREXDAILIE REEEXToUE4 (5L
EinCopterData (9~24)) HHERK WWIRETES, AIN4NZERESEVRE, 0, &)
MIRATEE,

@ RAySim3D Full v2.00_20231020-0

Euler angles: -0.001, 0002, -0.026
Velocity xyz: -D.016, -0.002, 0.322
Angular rate: 0,003, -0023, -0.008
Accelerationxyz: -0.023 -0.010, 0078

GPS Pos: 17.17512885, -0.48615471, -16.16997533

000, 000, 000, 000
1514.00, 1610.00, 1094.00, 1514.00
87400, 87400, 87400, 874.00

| Step 7: {fH{pi@i&E

EITRE IR T




RN AEELThEESEET, TUERI WURHIALZEZK, R ETE MR EEE
BN

@ RAySim3D Full v3.00_20231020-0 - u] X L

‘Vehicle Info of ID 1 with style 3
Timestemp (s): 383 9460

Position xyz: 26.478, -0.796, -19.959

Euler angles: 0.001, -0.393, -0.024

Velocity xyz: 1908, -0.027, -0.089

Angular rate: 0015, 0009, 0001
Accelerationxyz: 3652, 0006, -1.193

GPS Pos: 2647823061, nmnsn 1995946536

[FER 7S REMPAEEKETSRET, ATUEEWURMARBZEWL, R EZRED
AIEENEEAX,

@ RAySIm3D Full v3.00_20231020-0

| VehicleInfoof ID 1 withstyle 3
‘ Timestermp (s): 409.4270

Position xyz: 30000, -0.874, -19.878
Euler angles: 0003, 0317, -0.020

Velocity xyz: -3114, 0081, 0056

Angular rate: 0024, -0158, -0.001

Acceleration xyz: -2734, 0026, -0978

GPS Pos: 30.00000517, -0.87417773, -19.87753692

Actuator output 1 - 8: 468354 453334, 466857, 454034, 000, 000, 000, 000
Extend output 1 - 8: 1519,00( 1933.00] 151400, 1514.00, 151400, 1510.00, 1094.00, 151400
Extend output 9 - 16: 1514.00, 1514.00, 874.00, 000, 874.00, 874.00, 874.00, 87400




Step 8. RiEEiHE

ERARABERIERBER, TR WIRRARESK, FNERRHNABENE
K

@ RflySim3D Full v3.00_20231020-0

Vehicle Info of 1D 1 with style 3
Tirnesternp (5): 499.2670

Posifion xyz: 2402, 32.880, -342.960
Euler angles: 0,338, -0.000, -0.038
Velocity xyz: -0.557, 1.283, 5179
Angular rate: 0404, -0.006, 0.002
Accelerationxyz: 0015, 2945 -0.049

8 425080, 428214, 412116, 000, 000, 000, 000
2{1217.00,1514.00, 1514.00, 151200, 1514.00, 1510.00, 1094.00, 1514.00
TTE1A00, 151400, 67400, 0.00, 57400™gEED 67400, 874.00

B3R & A TR fmEikchiEiz R iEdT, AIUER WIREARMEK, FERIEERRE
FAIEERER

@ RflySim3D Full v3.00_20231020-0

Vehicle Info of 1D 1 with style 3
Timestemp (s): 528 0670
Position xyz: -16.317, 72018, -174.940
Euler angles: -0.563, 0.001, -0.033
Velocity xyz: -0826, -3799, T.158
Angular rate: 0,049, 0001, 0.005
Acceleration xyz: 0009, -3.430, -0912
GPS Pos: - 1531662665, T2.01810436, -174.93967690
Actuator output | - 8; 450196, 300276, 3872.75, 451382, 000, 000, 000, 000 -
Extend output 1 - 8 1103.00, 1514.00, 151400, 1514.00, 151400, 1510.00, 1094.00, 1514.00

6T TETA00, 151400, 87400, 000, B74.00, 87400, 874.00, 87400




Step 9: fRAEE

ERNABERDELRIER, TUEI WIRNARESK, FEERRNABENE
K

| @ RflySim3D Full ¥v3.00_20231020-0 = a x

‘Vehicle Info of ID 1 with style 3
Timestemp (s): 105.2870

Position xyz: 0074, 0016, -25408
Euler angles: -0.003, -0.003, -2476

Velocity xyz: 0048, 0064, 0.116
‘Angular rate: -0.039, -0.002
032

B3R & 77 T fRAn A mE ik ohiE iz s E4T, FIUER WIREMARMZK, FEREESRRN
FAIEERER

im ull w3 - =
Rl 3D Full v3.00_20231020-0 a *

Vehicle Info of 1D 1 with style 3
Timestemp (s): 128.2020
Positionxyz: 0021, 0115 -2201
Euler angles: 0.004, -0.003, -1.154
Velocity xyz: -0027, -0.000, 0124
Angular rate; 0.006, -0.012, -1.534
Acceleration xyz: 0025 0040, 0074 ‘
- GPS Pos: 0.02068867, 0.11465623, -22.0106! =
55,00, 501!




Step 10: hi)i@E
TR B EERIEN, AIUEE WISE LA, BRI TESNEA,

@ RfAySim30 Full v3.00 20221020-0 = [m] X

.

Vehicle Info of ID 1 with style &
Tirmesternp (s). 129.2460

Positionxyz: 0.025, 0.011, -17475

Euler angles: -0.000, ~0.002, -2.782

Velocity xyz: -0.055, 0.049, -2714

‘Angular rate: 0043, 0008, -0.003 Y
Accelerationxyz: 0021, -0.004, -0.859 g
GPS Pos: 0.02473828, 0.01067534, -17.47464405 e v i

cBI4L. 4793

[EE R EEH EERET S ET, ATUEEWISE TR, B EEE E8ERNE
AN

im3D Full v3.00_: - =
@ Rl 3D Full v3.00_20231020-0 (m] X

Vehicle Info of 1D 1 with style 3
Timestermp (s): 2154070

Position xyz: 0158, -0002, -83177
Euler angles: -0.002, -0.005, -2.786
Velocity xyz: 0.020, -0.018, 0.065

GPS Pos: 015767330, -0.00186123, -83.17722751

Actuator output 1 - B 4490.84, 4480.42, 449175, 443752, 0.00

Extend 1094.00,]1514.00, 15140
14 514.0 B74.01 74 .0Q




| 6. 5F A

1. BIESSRESE.\.\..\..\2.RflySimUsage\1.BasicExps\e11_RC-Config\Readme.pdf
2. DLL/SOEE! 5= .\..\PX4PSP\RflySimAPIs\4.RflySimModel\API.pdf
3.

Ql: RiEFaZZvisual studio c+H+RIFIFIRHECE mex, SESimulinkXXH4RiEERK

Diagnostic Viewer v

957 AM: Build - @1 A1 D3 |

* Build Summary

Top model targets built:

£ S

Model Action Rebuild Reason

-

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

E T A

Brace indexing is not supported for wvariables of this type.

EA

Component: Simulink | Categony: Block diagram error

Code Mappings — Component Interface

Ready View 1 error

Al: BERBET HaIMATLABRRZSAYVisual Studio

CHRIFFIERERVSIHIANLEB R, ABEMATLABHGLITEORRAIES “mex
-setup”, —RERIH=BIRGIH T ERRMmIFEE (FlVisual C++

2017), LTETR “MEXEBEMHAE ‘Microsoft Visual C++

2017 DUHTRIZ NFHRBAREER. FIMEREESE” [RflySImTERER
F]\RflySimAPIs\4.RflySimModel\API.pdf “HIFIBEIE,


../../../../1.RflySimIntro/2.AdvExps/e1.RCIntro/Readme.pdf
../../../API.pdf

»2 mex -setup

MEX El}h{ifﬁl'uicmsurt Visual c++ 2017 (c)' |ClikiT ¢ EEHRIE.
E%: MaTLAR Fortran APT . Mo

g 2°32-1 TLLETES maTLAE TR, £5E
EFRLARGTN F1.
FULELTRLEIFES HEEL.

http: / wow, mathworks. com/help/matlab/matlab_external /upgrading—mex-files-to—use-64-bit]

BRIFT RN c HRiFWF, WRMUTERDBE B
Microsoft Visual C++ 2013 (C) mex —setup:D:\MATLABARZO1Th\bin\winf4\mexoptsimsve2013. xml C

Microsoft Visual C++ 2015 (C) mex -setup:D:\MATLAB\RZ01Tb\bin\winfd\mexeptsimsve20l3. xml C
Microsoft Visual C++ 2017 (C}) mex =setup:C:\Users\dream'AppData‘\Roaming'MathWorks\MATLABR]

BERFETREES, WM TR b RE—Hed:

mex —setup C++
mex —setup FORTREAN

£

Q2: #miFikiE, TAMEEXMF

Fifa.eh §E =1

| R " i wi L LB i B "pichawi nlib adwi”

XA e T REF A PX4PSPTAFEARENEIRMAR, BEFMRIYySimLEEFHR
NFECEEMRE TSR]



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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