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FERFEHRMPEFVisual Studio
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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_mavlink1l=False)

#IRBEHEES. AEEK A

set_attitude_target_send(self, time_boot_ms, target_system, target_component,
type_mask, q, body_roll_rate, body_pitch_rate, body_yaw_rate, thrust,
force_mavlinkl=False)

1.3.2 Z&EREANEO

1) inSILIntstBi¥

inSILIntsBYZE0 M F B FRIEFMBERES, BNAAINRBAFZHENIRS, M, FIURTHEER, HEEREN
inSILInts[0]58 LU A 1B RIRFHNHEE.

REY0:hasCMDA LA KIRE—RRE, BUSEREEEARERS. RERSALUREREINIREE, BAILUIERER
WEEohEEHR. Fla, BREIR H<E, BRUIREE VRN, B TlEEHREIE /RN, LUTFAInSILInts[0]hiEA
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inSILInts[0] Vehicle Command Bitmap

0:hasCMD 1: SIL 2: 3 4 5 6: 7:
Armed
E=Eoirics FE fiE
" 10: 11: . )
8:Takeoff 9: Position 12:Lotier 13:Height  14:Hor 15:
Land Return
. N i N .
B T = /waypoint &bkt R . EaiEz IKFALEIEH]
(BEE)
16:0ffboardPos 17:0ffboardAtt 18: 19: 20: 21: 22: 23:
OffboardIEIZEHIZRY]  OffboardIBZESRY!
24: 25: 26: 27: 28: 29: 30: 31:

E YR ARSI, KTUEMNBEUERERE,
inSILInts[1]B9550- TR AN ESARENL, 5E8-15MANESERE, FBTANE L.

E HEUEREHYNOENL, BNEREREHNNNOEN2, BNERMAIZHIBINENERS, SRIERERITHE
MEEN16, MRFSFTHILES, WIFRIRTHIRSB9ERNM,

! 2) inSILFloatstiX

inSILFloats A3 FZMSEFRBVEEE, HAKS XAIREInSILINtENRERE— LT, WABHERTUE, BAKEHMLITAT
BYM ERinSILIntsEEl,

inSILFloats[0-2] =pos;

inSILFloats[3-5]=vel; //
HRE | ERREN. R WSS |inSILFloats[3] AT LA BIERE

inSILFloats[6-8]=acc;
inSILFloats[9-11]=att; // ZESEHIERKREIA, WFHEFRKTEMEN,
inSILFloats[12-14]=attRate;

inSILFloats[15]=thrust; // @i’

1 1.3.3 ReRMESRE I

1 1) thilREMR

IR R CopterSImKEIMIME BRI RZAIIES, inSILInts@— 8RN, ZHEiXERAEMUESME LMK
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[VehicleCommandBitmap]
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Bitwise -
ehicleCommandBitma) > AND —M—bﬂ
" 2Fl 0x1

Bitwise

> AND [isSIL]
0x2
Bitwise

P AND M [Armed]
Ox4
Bitwise

> SAND |—»fomoter] ke
0x100 % l
Bitwise

» AND boolean | [Land]
0x400
Bitwise

» AMD M [Return]
0x800

T RAMRE WL offboardiZHIE BRIITS. BRIBIMIN S TEAIPX4
offboardizfll, TENZFFTHRMBTRNETN, SEUE. FE. k. BNAERE,




[Naving]
[OffboardBitmap] » AND

0x1

Bitwise

> AND boolean hasVel
ANC [pocean]

Bitwise

P AND boolean hasYaw
ANC [bosen

Bitwise

hasYawRate
0x10
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#H—, WTEFR#EToffooard RIEMEFRMIE. REEF. £ LEFRATIMRAENNEEREFE, M FENIEEFEL
B, HAVERNLE. RE. Ril. RMARER, £ TENBERIS, £AThasVeltrSihasYawRatetriS. XM MRISHR
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! 2) Navigator

ATILSEREEBRR ERES, RS S BMEFE, FEFXE LRESRRN—RTINHENE, XPI{FH
NavigatorfRIR5Em. NavigatorEeFERMNLERES, AEERIMEMENFTEAMARUESSMABAIRENHENE
8. HIMS, BAEE Y &Bfl. EXEBAILIRESE, MNP RXE MESMIRIT ERFERIE—R, B4Navigator
MHEBEECEHIENE VES T, XFMEERNAEREMEMKIRIE,

[TakeOff] TakeOff

[Land] Land NavPos [NavPos]

Retun

HomePos] HomePos

oy
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hargetPos]/ > double TargetPos Naving 4@
|r|'rueXe] H double I—b

sl

08

Navigator

ITE, ENavigatorfIREEI, & LEEE WER, EMERIMERRME. BRERFIRERET. B, BEERNMERX
AN EB<EM<EE. HAPSBIEESEN, HRIASERNEDAIR F-10m, EERFIMIGIT LR, IF/HRIEWE—KR
E¥E<, ESENavigatorl SR EEER YVElEESE. FILliLit T Mode



TranstRIR, ZARREVIEA R SRWENE (en LEMREIE VR, S WIZIXEESERBIREIIER. EE Wiz,
XA AP IRENLE,

ERAEY, WWIRMERIUERFSEALEMEIhomeR B, BMBAIRERMSE, HREREESENFU L—NZNS
EFAHESE, BMEERR. EARANERTRRESEN, SEEN0, FEEIGPSEMBE—RFEILIm, FLKE1Im
FRRBIRET SENFIHE. homeRBRELETTH, F—RETEMIEREMERIBMLE.

EMRMERRESNES, ERNEHALIEESE. X2FEE, SfHA—EEhomeRUEEM. HEIMNBRIRATLUL
LRI EEER, XEMAILRESMSE, FrAEMIAE T IRESERO.
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— NavP
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[Targetvel] double
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[TrueEuler] double
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> pitch
B yaw
PWM
Lg "y
Ld vy
xd
> P yd
zd
P yaw_d
Control System1
hasYawRate > l — =0
| T =
—y
vd =]
—P{x
—b—\
2 ‘ hasVel 2 : | > i]
L
yawrate_d L
— yawrate @
xd
InputConditioning
ex wxd Ll
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PWM outputs
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REFESHNEERR: BYIRE, shHFRE, 6DOFEmFRE, MIERE., @B TER, NTFREH, BFRERIT
ek, MU ERERARE. RIPEELAEMIELIXLRIYSIM3D, BFHEETRSMH,

! 1.3.4 ShEREEHY

Matlabi@iEUDP30100i O MIEE &£a

B (#EBFRAInSILIntsFinSILFloatsiZE) %ixi5<,

Busy-Wait
1 secisec

DisableSILCtrl

SILCtriSwitch

EnableSILCtr

Note: this API allows you to send sensor
signals to pixhawk such as optical flow,
battery, ADC, etc. You need to get states
from CopterSim or Pixhawk and generate

[00000D0O0O]

inSILIntsCMD

[7,10,0,0,1,1,0,0]

inSILIntsCMD1

REVREIEMNE. REERESFEGES,

[L\[\DDL\[\DDL\[\DDL\[\DDL\[\DD]I

inSILFloatsCMD

{
0
inSILints
*, 1
PX4SILIntFloat — UDP Send
UDP Send
0
- inSILFloats

SendToPX4SILIntFloat

Send inSILs and inFloats signals to CopterSim DLL model through port 30100, which can be used to fault injection.

CopterSender.slxA AAFEHIZs 5 SR

Block Parameters: UDP Send x
UDP Send (mask) (1ink)

Send a UDP packet to a network address identified by the
remote IP address and remote IP port parameters.

Parameters

e IP address (' 255.255. 255. 255" for broadcast)

Remote IP port:

30100

Local IP port source: Automatieally determine i,

0K Cancel Help




1234567897

checksum

int32
CopterlD
int32
inSiLInts
» s 1 )
PX4SILIntFloat
single
inSILFloats »>
Byte Pack
PaylLoad

struct PX4SILIntFloat{
nt checksum;
int CopterlD;
it inSILInts[B];
L inSILFLeats[20];
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BERHERGERE, @R ERZREVE. FE. 2SHFEHEAREEBH,

3.XHHER

FIREER: [REBZR]\RflySimAPIs\4.RflySimModel\3.CustExps\e5_CopterSimSILNoPX4\5.0ctorotor_XNoPX4

XHF/XHRIR BiEA

Octorotor_XNOpx4.slx J\BEEGEIRE, 1THIZRIREEH

CopterSender.slx ShERIEHISC

Octorotor_XNOpx4.bat J\BERZEIRE BRI

Octorotor_XNOpx4.dll J\PER AR TN §EEE, HOctorotor_XNOpx4.sixB B EREIT B8R K

GenerateModelDLLFile.p BT I8 ah eI CH+ X ST R TS BE R
— /=TT

4.1B17IFIR

4.1 RHER

Windows 108 LA _ERRZS; RflySimTE%E; MATLAB 2017BR UL Eo

@®: EfFEAPixhawk 6X k%, FARENMRIZHIN: pxd_fmu-vex_default, #FPXABFhRA: 1.12.3, HithEZE
TWERRIEMSIEN: https://rflysim.com/doc/zh/1/Hardware.html


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

1 4.2 BEHER
Eigx/axXERO 18; \\&8; \\&

®: WEEBEIBEL: https://rflysim.com/

| 5. 58585

| Step 1. {miFEE

TEMATLABH$TFFOctorotor_XNOpx4.sIxX {4, ESimulinkdr, SEdR
4.RflySimModel\0.ApiExps\2.UserDefinedC++\2.GenC++\Readme.pdf

A ASA
FEIIYo

RIXECERSE

X FMATLAB 2019afk Z kA, TREZMFXNTE, BERECHRFRE “Build” BIE,

= > ——a

PR

He-E-e 40P

3tF2019b 2 [EhRAS, SEHEAPPS - CODE GENERATION -Embedded
Coder7gEsd BRBAERT AR, HFEFIUNTEFIRAE “C++CODE” - “Generate

Code” - “Build” #ZHRLAESMIFAE AT,

ﬂv 10

P4, MulticopterCtriVelocity/Force and Moment Model - Simulink

SIMULATION DEBUG MODELING FORMAT APPS
E% Search
Get
Addons - |cooe ceneration ]
ENVIRONMENT E
Code Embedded Simulink AUTOSAR HDL
u Coder Coder Companent .. Coder
k
FORMAT APPS C++ CODE x
& —
or =) ) openReport ~
opterNoCtrl Generate View T Remove Highlighting
Code « Code
GENERATE CODE
44+  Build
Generatefcode and build model

ESimulinkBY T 5 s ifView

S

diagnosticstg<, BIRI#HIZHTIHEIE, AIEERIFIIE. EIZTEFEEBuild process

completed successfully, BIRTRIFMN.

(1)
-



https://rflysim.com/
../../../0.ApiExps/2.UserDefinedC++/2.GenC++/Readme.pdf

*4 Diagnostic Viewer — [m]
BB~ X~ | T~
CopferSILVelCtrl

Model Load @ 1
11:19 AM Elapsed: 0.10 sec

Build @4 @1

11:21 AM Elapsed: 28 sec
IZHTIE
### Starting build procedure for model: CopterSILVelCtrl =

### Generating code and artifacts to "Model specific’ folder structure

4

+» Code Generation ©2 ©1
Elapsed: 23 sec

### Generating code into build folder: E:\Test\CopterSimSILMoPX4\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 ocutput(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 warmning

### 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

file CopterSILVelCtrl.h
### Writing source file CopterSILVelCtrl.cpp
### Writing header file rtwtypes.h
### Writing source file ert_main.cpp
### TLC code generation complete.
............. ### Successful completion of code generation for model: CopterSILVelCtrl

Build process completed successfully

| Step 2: HEREDLLY

H#iEiTGenerateModelDLLFile.pX 4R EMSITE O NGenerateModelDLLFile[GEIZE, BHIGAIEICHSTHERE
Octorotor_XNOpx4.dllo

»» GenerateModelDLLFile

SRR ®
Eff -

#2] GenerateMadelDLLFile.p J
Init.m

# Init_control.m

HH MavLinkStruct.mat

*& mix.slx
8 MulticopterMadel.zip

[2] Octorator XNOPX4.dIl

*& Octorotor XNOPX4.slx

[Z] OctoratorPosCtrlbat

E| readme.docx

HH srB_ CollisionDetection_SFB.mat

| Step 3: BRENHE

AR dOctorotor_XNOpx4.batFHLUEE R FIEIT, AL, Bl \RRESSEENREERHE.
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Bitwize
Ehk:leconmndmh'mp] = | AND —bEI
0wl
Bitwize
o{ e | —
0x2
Bitwise
| AND —Ib
Oxd
Bitwize
EH-E—e
0x100
Bitwise
»| AND —n
w400
Bitwice
EHE—~<
0xB00
Sat
Paca
Busy-Wait
1 secizec
-0 -
DisablesiLcr o Note: this API allows
signals to pixhawk si
SILCtriSwitch battery, ADC, etc. ¥c
1 from CopterSim or P
EnablaSILCHr
|[noonoono] -
inSILIntsCMD o
> | nSiLints
P .
||I'?9000000:|I -;'1
" inSILIntsCMDA
O rysim3D 10: = o CopterSim Full v3.00-20231101
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h 4

[Maving] =} 1)
Bitwize hasPos
[OffboardBitmap] = AND .‘-"EI—P ) |

Ox1

Bitwise
Ox2
Bitwise

h

Y

Oxd
Bitwise
Ox8
hasAtt

Y

Bitwise

AND —P‘ hasYawRate
Ox10

Bitwise EI

o -—- :
Ox 100

Bitwise

AND —I‘ hasThrust
O0xE00

h 4

h

Set
Face
Busy-Wait
1 sec/sec
0
DisableSILCtr :/y Note: this API allow:

signals to pixhawk ¢

; SILCtrISwiteh battery, ADC, etc. Yi

from CopterSim or |

EnableSILCtrl

| [oooo000aa] >
inSILIntsCMD 0
> P inSiLints
o |
*
[?9000000]' -;’19
inSILIntsCMD1
»—
[00000000000000000G0O00] »°
- *,1 \—b inSILFloats
inSILFleatsCMD » 3

HinSILInts[1] 98T HIE S ZIF U E SRAMABITH], PITEinSILFloatsHIFI R B BB HRITH]) \ T ML B SRATA.



OEELESE

e ) e ER
B0 wAREEE: e
FiE munE s
" oo w wse
s aom o s v

-
3

@@ AT App METERATARIY. FHE;
1]
&
-
[ETT= E WD
oD e R e s £
- an sl et mnE ssis
5 o oo e .
B

| Step 7: EES{RMABIEH

HinSILInts[1]910HEHIE S ZRHEE S RMAITE, AJ7EinSILFloatsBIFS R (i B B RERITH) \NeEREE S RATH.

e [

A vesuE:

i
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R REFAEREERE R EHITIEE.

| Step 8: F&E

LinSILInts[0] 7 136/ \IEE & RERFEZ,



| Step 9: BEIFESRLFEE

HinSILInts[0]/920550¢ ) \IEE =R A28 = L HEE,
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1. PX4PSP\RflySimAPIs\4.RflySimModel\API.pdfeiDLL/SORE! 5@ = OAMEESKI D
2. [RflySimZ % B R]/RflySimAPIs/4.RflySimModel/API.pdf

3. [RflySim%Z 2 B #]/RflySimAPIs/4.RflySimModel/API.pdf

4, [RflySim%2E B ]/RflySimAPIs/4.RflySimModel/API.pdf

5.

| 7.8 W in)ER

Q1:
Al:

Q2: #miFHRtE, FTIAMBEXHF

Frasa@mE <[

fLRaar - N


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

A2: XEJRERHTREF A PX4PSPTAMMKRENZIRNIR, EMRAySImREEFRRN TEEENRET SR

ZI Toolbox one-key installation script: RflySimA... - X

(1) Software package installation directory
|C:1PX4PSP |

(2) PX4 firmware compiling command: fimmware versions <= PX4-1.8 use fomat
prdfmu-v3 default; >= PX4-1.9use format pxd_fmu-v3 default

|px4_fmu—vﬁc_defau It |

(3} PX4 firmware version (1. PX4-1.7.3, .. 6 PX4-1.12.3, 7. PX4-1.13.2, 8.
PX4-1.14.4, & PX4-1.15.0)

0 |

(4) PX4 firmware compiling toolchain {1: WinWS5L[suitable for all versions], 2
Msys2[suitable for <= PX4-1.8], 3: Cygwin[for >=PX4-1.8])

L |

5) Wheather to reinstall PSP toolbox (yes to reinstall and no 1 remain current
ns tallation)
yes |

(6) Whether to reinstall the dependent software packages (CopterSim,
QGmundControl, CoptarSim, etc. About 5 minitas)

o |

({7} Whether to reinstall the selected compiling toolchain (yes to reinstall and
no to remain unchanged, about 5 minites)
o |

(8) Whether to reinstall the selected PX4 firmware source code (yes to
reinstall 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 ne to remain unchanged, about 5 minites)

o |

(10} Whather to black the actuator outputs in the PX4 fimrware code (Yyes™ to
use Simulink controller, "no” to use PX4 offical controller)

o |
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