1525 R FR R B #Y
AEBRER

FNIRERLGESREILITRIFPERIE (XPRTEEER A A EhRS)

1.252IHIY

ESimulinkBIDIERL RS F, BEFMATLAB/Simulinkig&it7 hesEizhlas, HiGiEHesManHE @R MER—
sk, IERERRANELED, PR— N REREGEAR, EaEE, #RAGGRERE,
BTSN RN 77 A SR ITRE I Hlo

1.3X8AIR =

FELEFEHMRPEIEVisual Studio
2022iF1%, BEARXN: [REHF]\RflySimAPIs\1.RflySimintro\2.AdvExps\e6.VisualStudiolnstall

1.3.1 58

TERBHAFEE AR ERIEHIRE, MRS ERE, THI28EAMATLAB/Simulink SRR AR Z A,
ERINEE. ITH B ERZIRENESTIRSIENREIN.

PXARENSIET A L sl B wififf IR FSEBN T EAIZH], 1HEBhH BNLEE@EIMAVLInk
API#ITBIE, BARITHEITENEIMAVLINKIRERNUE. EE. £&HES, OffbcardEXETERFM=T
BHlEh, EFE K R ERNERENEZERNEAENGE.

SZE51EEOffboardizHIBVERE EESE pymavlinksEEL, pymavlink
OffboardizHIEB D AL, —LRBMUEEX, BRTHEN T, —LXBLEDE, EAFHEME

#
REHRNE. BE. MEEHES. RNA. RNAER, XTFUEERSESRIUNELR

set_position_target_local_ned_send(self, time_boot_ms, target_system,
target_component, coordinate_frame, type_mask, x, y, z, vx, vy, vz, afx, afy,
afz, yaw, yaw_rate, force_mavlinkl=False)

#12§H\Htﬂ£/p\\ %Eiﬂ—_ﬁ\ 5HH|\—_|

set_attitude_target_send(self, time_boot_ms, target_system, target_component,
type_mask, g, body_roll_rate, body_pitch_rate, body_yaw_rate, thrust,
force_mavlink1=False)



! 1.3.2 ZERBEANEO

! 1) inSILIntsiX

inSILIntsAYSEO N F A FRIEMEEURT, RN 1 RBAFABENAVKE, FIa0, FIURTAERE
U, HEWEIRINSILInts[0] 1IN 1FRARGHNGER

REH0:hasCMDAIIA KIRE—RNRE, BNGSREROGARERS. RERSHURBIREIMNIRE
B8, WAIUEREPRSERR, Fl, BWEE vm<E, BRUREE VRN, £ YSTlEa R
ERIER. UTFAINSILINt[OIMNERETEX, ZMIKABRALER, thil, MRFEEMNEDNES, WE
ERinSILInts[0]E/20920R 75, 4; FIEA] LU EthAREAL

inSILInts[0] Vehicle Command Bitmap

2:
0: hasCMD 1:SIL 3: 4: 5: 6: 7:
Armed
oS HE fiR g
. 10: 11: . 13:
8: Takeoff 9: Position 12: Lotier . 14: Hor 15:
Land Return Height
. ﬁﬁﬁ —_ I
ol Em/waypoint &k RAR e ESRN KFEAUEES
(BEE)
16: 17:
18: 19: 20: 21: 22: 23:
OffboardPos OffboardAtt
Offboard Offboard
BFEHRY (UBEESRY
24: 25: 26: 27: 28: 29: 30: 31:

A HfERIEIRHR, K UENEEIE R,
inSILInts[1]89580- TN U BESARENL, H8-15MINESEARE, FRNIEL,

A HEUEEHNXNAENL, SREREEHNMNNAEN2, SRERMABEEIINNMAENS, =
RIEAERRIEHIINNAENL6, MRFSTTHEIES, NIRRT EIER.

! 2) inSILFloatstiX

inSILFloatsFA T M fRpEdE, HEAES XAMRIEInSILIntsBIRE A E—LT k. WaIB3HERTIUE, BR
RZNALARR TR AInSILIntsTE o

inSILFloats[0-2] =pos;

inSILFloats[3-5]=vel; //
RE|EIT2MD. REE. BAES|inSILFloats[3]A] LB ERE

inSILFloats[6-8]=acc;

inSILFloats[9-11]=att; // EXITHIEBAIA, WFHEFRIFEMEM,



inSILFloats[12-14]=attRate;

inSILFloats[15]=thrust; // &i]

1.3.3 IR SRR ]
1) g

iR 245 Copter SImUR BB ML BLARMT LM L ATHE Lo inSILInts@—184ERVHIN, HENERE0 1K
LB LN EL0ffboard iR, FELH6 MM BTN ERKFIFAGlobal 21T R THISENZERNERTT. TE
B, HFinSILIntsRE, 73N 7 81 RIRATEL.

[VehicleCommandBitmap]

[OffboardBitmap]

A

L

BRIt L A

@ >

inSILInts

\
L

v
L

Y
L

L J
L

A
L

ELHNE—(IEEHENNE X, FIUEEH—DNE—DHTHEN. W TEfERBitwiselEIRINIHITHA,

BOUEEERER. FUIMRESEMER, SZUNINKRTERBERI, HZUN0NRTEAE
MR, REMERANSGSEREPRERISRS £ FURTESEHED, HeinfaEie . e B
e, BASXAIERRE,



] - Bitwise
[VehicleCommandBitmap | AND -naolean
2 Ox1

Bitwise
» AND [isSIL]
0x2
Bitwise
P AND [Armed]
Oxd

Bitwise

P AND —D-—N akeO
0x100 [T fl
Bitwise

» AND boolean | [Land]
0x400

Bitwise
= AND [Return]
0x800

T RITREWLoffboardi=HIE BN E. BRIFMINIFTTERIPX4
offboardizll, THEH T HRBMBTRRANEFT, BEUE. FE. R, RNTAESR,

- AN [oocean] o {
[OffboardBitmap] » AND W—b
— Ox1
Bitwise
» AMND has\el
Ox2
Bitwise
» AND hasYaw
0xB8
Bitwise
»{ AND hasYawRate
0x10

H—%, MTERR#Efoffboard RIXMKLIRMIE. EEESE, ELERENTHRABNNEERFE, M
TENEEGKRE. SpXERNLE. BE. R, WMAERE, £ TEREFTR, £R7T hasveltiEH
hasYawRatetTi&. HXM MRS NHRE, REFLEREMRMAERIVEA, XEBIRAERESRN. &
BIESRENT, 15000 RAEEREHALRANAEEAO,

! 2) Navigator

AT ILGERBEBEE ERES, EX. B%. BRMEE, FERXE FRESHRN—RTINEE
I8, XPI{FHNavigatori&iR5Em. NavigatorBAFEZWX LSS, ARESEIEMUENFEKM
YR EEESMAPRENIHENVERER. 2HMsS, AREE X B, EFFEILNRESE, M



FRIFE RS Mgt ERFERIX—R, BBANavigatorfi FE B S EHIME YEETM, XEMEZRITA
BRI U B LRI B,

[TakeOff] TakeOff

[Land] Land NavPos [NavPos]

Retun

HomePos] HomePos

oy

rrargetPos]/ >J| double |—> TargetPos Naving 4@
|r|'rueXe] >—>{ double I—b

sl

08

Navigator

S0 E, ENavigatorfIAERKI, & ELERE WRIR, B MRRHMEERRR. HERFREIE . &
A, BESRBIRARRARN: B <RM<MEE. SAPKEREESEN, HRASERNEDAIRT-10m, EE&
BN R, RE|HEWE GRS, EENavigatorfl SR AR BEEER VAEES
E. FrlligitT Mode

Transt&iR, ZERAVERAR LR e RTHREIE VR, HWIELAEE S ERSIREIMER
o FER KIIEFR, WARMNAFIRENLE,

ERMET, MR ERFSERATEME homeRUE, BMEANIRERMEE, HEEESEN
BUE—BZNSEENPESE, BIMESERT. RARAERITNESEN, BEEN0, E/EEIGPS
EMRE—RABEIm, FIURBImEANRSIRE T BERNFHE. homem @EAIEITH, $—RIZTEME
REMICRABMLE,

ERRMARRSIIES, BRNEETLUEESE. XEEERE, EHHFF—EZEhomerUEEMH. HE
SMNERIEIR A LI S AT ERVRE S, XM LRESHEE, FRUEMHETE TIRESEED.



- vl
> ol

target_height

Naving

D
HomePos
(@D > >
TargetPos
i |
] NavP
4’@ o target_height ‘ fat
TranMode
@ V) @—b actual_height
= Mode Trans1
[l
NavigatorPIaBLE

Navigatorfyiiti NavPos, EIEHIEMAIERES. Naving@iENavigatorb FHiTIE<SHEEH, H
NavingATrueBd, =hasPosig&ENE,

1 3) =Rl

RENSGEREZ—PMEUERNPIDIEHE, GSUEF. HER, EXFNHEEITF, SRIXFUE. &
E. RIA. RIAERITH. SRHTUEREFIE, hasPostiiE AR, IEEHISENMmEA0, XAJE T
ERNER, H2EREEEESHERMAERERESH, BENEZFTEIRN, HaIREME 7 ETS
EHREO, EERNEIRE NS00, KEEERSRETS.



chl

[TargetVel] double > P ch2

chd

o
[TargetAttRate] E/l chd

5
¥ rol

[TrueEuler] double > pitch
P yaw

PWM

g PWM outputs
P vx
doutle -
Pz
xd
[NavPos] > yd
zd
yaw_d

J
b1

[argetEuler]

Control System1

hasYawRale > l l » =0

| 0
|
¥
vd a—
_I 0

has\el > =0
yawrate_d

yawrate @

d
InputConditioning . @

YV oy oy

ex wxd Ll
i hasPos _|_>‘|:J]\L




i 4) ER

NTEFREZIEENRE, ZRE AT LRI AEMTHIZRAMAN, WA LURIRIMNRIZEIZRATM N XFRAPIE
UBIInSILEITIER], HiZAREtruely, RAZMHEERI, KNAZEHERAFPWMIKEKE. HiZAREN
falseB$ ¥ MIMNERIRISPWMIR

REPEENEERR: BYUWREL, chHFEE. 6DOFGohFIREL, MERE. =#BRER, WTFREE
#l, BT REIRITIEKES, FIUEREREE. RMEEXRMEMIELRESRAYSIM3D, BTFHEETSN
1o

! 1.3.4 5pEpta

Matlabi@3UDP30100ix AMiE RS SR L XM E. HHEREEEHIIES. CopterSender.sIxA] LA
HIEHRNESER (BAFAInSILIntsHMinSILFloatsiZE) kiXiE<, MMiEH|ZiEREER,

Busy-Wait

1 secisec
DisableSILCtrl - Note: this API allows you to send sensor
> signals to pixhawk such as optical flow,
SILCHriSwitch battery, ADC, etc. You need to get states
i from CopterSim or Pixhawk and generate
EnableSILCtrl
] Block Parameters: UDP Send %
inSILIntsCMD. 0 UDP Send (mask) (link)
inSILints - - N
Send a UDP packet to a network address identified by the
P remote IP address and remote IP port parameters.
[7,10,00,1,1,0,0] :
inSILINtsCMD1 o
arameters
PX4SILInFloat [—M UDP Send Remote IP address ( 255.285.255.265' for broadcast)
UDP Send
| 0 Remote IP port:
[COODODDODOODODDODDODDODODDDODD O]
] 30100
inSILFloatsCMD *,1 R
Local IP port source: Automatically determine -

0K Cancel Help
SendToPX4SILIntFloat

Bend inSILs and inFloats signals to CopterSim DLL madel through port 30100, which can be used to fault injection



1234567897

checksum

s —

CopterlD

int32

inSiLInts

C2)y——» single
inSILFloats »

2. B0 R

BEMEERBER, BEINMEHNGELEREMNE. REFTHSAERIER,

3.XHFER

pIREER:

h 4

Byte Pack

PaylLoad

struct PX4SILIntFloat{
nt checksum;
int Copterl
1t inSILInts[8];
1L inSILFLoats([20];

»{ 1

PX43ILIntFloat

[&ZZ B F]\RflySimAPIs\4.RflySimModel\3.CustExps\e5_CopterSimSILNoPX4\3.HexarotorNoPX4

MR/ XIFBTR

HexarotorNOpx4.slx
CopterSender.slx

HexarotorNOpx4.bat

HexarotorNOpx4.dll

GenerateModelDLLFile.p
Init.m

Init_control.m

iR
FNIRESGERE, EH8R R EE
IMERFE RIS

NIRESGERE B4

TNIER GRS BB TS B,
HiHexarotorNOpx4.sIx B a4 ST B8R M

BT BRI CH+ X E R RS R E
TeRIRE S5

bl


.
HexarotorNOpx4.bat
Init.m
Init_control.m

| 4 3B1THIR

| 4.1 R

Windows 1084 _ERRZS; RflySim T &%5E; MATLAB 2017BRzLA ko

@: BHfFAPixhawk 6X¥iF, FELENMNREFH LS. pxd_fmu-vex_default, HZFPX4EHHRZS
A0 1.12.3, HEEEKERREZHSIER: https://rflysim.com/doc/zh/1/Hardware.html

1 4.2 FE(FER
EigK/EXERO 18; \\&; \\&.

®: #WEEBEIFEL: https://rflysim.com/

| 5.5C18 5%

| Step 1: {miFiERY

TEMATLABH$TFHexarotorNOpx4.sIx3X 4, fESimulink®, RERIFHL. FELEISE
4.RflySimModel\0.ApiExps\2.UserDefinedC++\2.GenC++\Readme.pdf

FFTFMATLAB 2019ak Z RihRads, TEEZ#FXWNTE, BEERATENmFEE “Build” BIA,

B-o-@ e RHO-E-edgOP = [ Accelerator R Y

&

FF2019b k7 fahkads, s=E5APPS - CODE GENERATION -Embedded
Coder7 g8 HABERT A, FEDPUNTEMR=AT “C++CODE” - “Generate
Code” - “Build” #&HAFEERIFE ML,

*1 MulticopterCtrlvelocity/Force and Moment Model - Simulink

SIMULATION MODELING APPS l
d‘% Search
Get
[ R ICCJDE GENERATION]
ENVIRONMENT W E
Code Embedded Simulink AUTOSAR HDL
u Coder Caoder Component .. Coder



https://rflysim.com/doc/zh/1/Hardware.html
https://rflysim.com/
../../../0.ApiExps/2.UserDefinedC++/2.GenC++/Readme.pdf

C++ CODE

x

or

opterNoCtrl

GENERATE CODE

7ZSimulinkBY T A s View

diagnosticstg<, BIRISEIZUTHEE, AIEERIFLE. EiZEMEFREEBuild process

completed successfully, BNRRRIFMIN.

fi Diagnostic Viewer

CopferSILVelCtl
* ModelLoad @1

11:19 AM Elapsed:0.10 sec

* Build @4 ©1
11:21 AM Elapsed: 28 sec

E"E'u'&"i"

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

« Code Generation @2 @© 1

Elapsed: 23 sec

### Generating code into build folder:

L

IEI E]OpenReport -

Generate

ode and build model

Generate View % Remove Highlighting
Code « Code
+++ Build

1ZHTiE

E:\Test\CopterSimSILNoPX4\CopterSILVelCtrl_ert_rtw

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 'CopterSILVelCtrl/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 CopterSILVelCtrl.rtw
### Using System Target File: D:\MATLAB\R2017b\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
### Writing source file
### Writing header file
### Writing source file
### TLC code generation
............. ### Successful completion of code generation for model: CopterSILVelCtrl

CopterSILVelCtrl.h
CopterSILVelCtrl.cpp
rtwtypes.h
ert_main.cpp
complete.

Build process completed successfully

| Step 2: & RDLLIER!

GHIETTGenerateModelDLLFile.pX S 7Edr < 1THE O iAGenerateModelDLLFile/F[EIZ%E,

BInhASHEEEEHexarotorNOpx4.dlls

»» GenerateModelDLLFile

A

=1
5

2

Y

A
=7 =]

18



="

*u CopterSender.slx
i GenerateMode =
[% | HexarotorNOpxd.bat
[2] HexarotorNOpxd.dll
*a| HexarotorMOpxd.sh
D HexarotorMNOpxd.so
) Init.m
£ Init_contral.m
1 MavLinkStruct.mat

+ U8 MulticopterModel.zip
[ | readme.docx

) rtwmakecfg.m

Step 3: BEFERE
A5 HexarotorNOpx4.bat H LU BEREMIET, WAL, BEIEARRESAEERAETHEL,

Step 4. BITITHIIEERY
G TH CopterSender.slx, B1TZXMH, [RE2EEERETIREIEnableSILCtrl,


HexarotorNOpx4.bat

Step 5: FRPIFHE

RIBIEEBitmap, inSILInts[0] 7R NhERRBIHE X, BWIEHIES,

E*ehicleﬂommandﬁitmap —

1]

DizablaSILCr

EnableSILCid

SILCtrSwitch
1

¥

¥

¥

¥

¥

h

—o

Eitwize

R

Ol
Bitwise

AMND —I{ [is5IL]
Ox2
Bitwize

AND —i'{ [Armed]
O
Bitwize

AND —I'{ [TakeOff]
0100
Bitwise

AMND —I'{ [Land]
Ox400
Bitwise

AND —I-{ [Retum]
Ox800

Sat

Pace

Busy-Wait

1 secisec

Mote: this API allows

| [cooooooo]

inSILIntsCMD

| eoooooo]

signals to pixhawk si
battery, ADC, etc. Yc
from CopterSim or P

h

¥
¥

nSiLints

inSILIntzCMD




) vezus

Step 6: (B S{RATAIEH

RIEERBitmap, inSILInts[1]797 3 2 FrAVIEHITE < KA,

Bitwize

[CffooardBitmap] =

AND
Ol

h 4

Bitwise

AND
0x2

h

Bitwise
AND

Oxd

Bitwize

h 4

Y

AND
0x8

]
OR hasPos

Bitwize

Y

AND
0x10

—P‘{ hasYawRate|

Bitwize

AND
Ox 100

——bposean}——> hasan

Bitwise

h

AND

OxE00

4"( hasThrust

OR

— hasYaw




Set

Pace
Busy-Wait
1 sec/sec
: _|—>
= .
DisableSILCtr e Note: this API allow:
signals to pixhawk ¢
; SILCtriSwitch ba[tery’ ADCI etc. Yi
from CopterSim or f
EnableSILCtr
[coo000000] >
inSILIntsCMD 0
o I inSILInts
|
[72|oooooa] _.*’13
inSILIntsCMDA
»—
[000D00000000C0O00QO0GC0Q 0] o
- % 1 I—binSILFIoats
inSILFleatsCMD pl

HinSILInts[1]MEHEHIE LTI B SRATAIES], AJ7EinSILFloatsBIM N (i & BT BIRIZH7 he BRI L
BE5RNA.

0 Ay Fll 300 200310280




= n

= et s s2 uw
=K

= 7R Simuse o ] App AR ERBTAKIH, THNT

o

EEs

| Step 7: EESRAHIEFH

HinSILInts[1] 108 HIHE S ZHFRE SRAAITE], FITEInSILFloatsHIX M (i BB BhERIT K7\ HEE A=
E5minA.

@
o

HE U

s amew s Teseases B [T

HE A MREEAEREENERE R EHITIEE.

| Step 8: [§&%&

LinSILInts[0] /9136 7\ hEsE = IR FETE

=

DesblmoM e Note: thi
— signals t
SiLCuSuicn battery, /

from Coy
EnableSLCH
b
o
- Tl
inSILimsCAD1
J
[r ; ) . o : :
nSILFioatsCHD. £ b == g By irkesii_t S . 2 -

s ases e Tais17am | FinedSiapDiscrcs




Step 9: EBEIFRRA EFEE

HHinSILInts[0]/920550 e =R [EfLia = £ 75 & iFo

\\\\\\\\\\ Note: this API allows you to
= — signals to pixhawk such s o

LLLLLLLLLLLLL battery, ADC, etc. You need
) from CopterSim or Pixhawk

nnnnnnnnnn

J

6.8E&F

1. PX4PSP\RflySimAPIs\4.RflySimModel\API.pdf#DLL/SORE! 5i@{S1ZE AN EE S5,

2. [RflySim& % B R]/RflySimAPIs/4.RflySimModel/API.pdf
3. [RflySimZ % B F]/RflySimAPIs/4.RflySimModel/API.pdf
4. [RflySimZZH R]/RflySimAPIs/4.RflySimModel/API.pdf
5.

7.% Dlin)eR
Q1:

Q2: #WiXiRiE, TAMBEXM

ERETTERAl BT, AR, GRTEEN. meRREE

e @E =)

A2: XEJEERHTRETSIPXAPSPTRMREMIRMIR, EMRIySImEZECERRINTEESHTE

Sa=1:C]


../../../API.pdf
../../../API.pdf
../../../API.pdf

E Toclbox one-key installation script: RflySimA... — *

(1) Software package installation directory

|C:1.PX4F‘SF‘

(2) PX4 firmware compiling command: fimware versions <= PX4-1.8 use format
prdfmu-v3_default; == PX4-1 Suse format pxd_fmu-v3 default

pxd_fmu-vBc_default

(3) PX4 firmware version (1: PX4-1.7.3, ..., 6 PXd-1.12.3, T: PX4-1.13.2, 8:
PX4-1.144, 9 PX4-1.150)

o

(4) PX4 firmware compiling toolchain (1: WinWSL[suitable for all versions], 2
Msys2[suitable for == PX4-1.8], 3: Cygwin[for >=PX4-1.8])

L

5) Whether to reinstall PSP toolbox (yes to reinstall and no o remain current
Ins tallation)

WES

(6) Whether to reinstall the dependent software packages (CopterSim,
QGroundControl, Copter3im, etc. About 5 minites)

|I'ID

(7} Whether to reinstall the selected compiling toolchain (yes to reinstall and
na to remain unchanged, about 5 minites)

|I'ID

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

|I'ID

(8) Whather to pre-compile the selected firmware with the selectad command (yes
to compile and no to remain unchanged, about 5 minitas)

|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
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