1.3058 R R HBY
1.13258 2 FR

DIE A $Z O FaultParamAPI.FaultinParams MatlabiZ[5216 (PR T2EL AR Kz LA _E AR ZR)

1.2 H

FaultParamAPI.FaultinParams/ARflySimFE & DLLIR R A ESE M AE O, 324Edouble
B, ZHIRENBELEEMatlabBy A R M FaultParamAPI.FaultinParamsiz [O1E N EUGE,

1.3x52H IR A

FLEFEBRAPEIEVisual Studio
20221738, BEANN: [REH
R]\RflySimAPIs\1.RflySimiIntro\2.AdvExps\e6.VisualStudiolnstall

£ Expl_MinModelTemp_init.m HXfFaultParamAPI.FaultinParamsi#1T#]41% :

| Exp1_MinModelTemp_init.m | + |
28
29 %% WS 2HENSEH
a0 % Define the 32-D FaultInParams vector for external modification
31
32 % MFREAEEED, 32
33 — FaultParamAPI. FaultInParams = zeros (32, 1) :

DLLIRE!RIE2-FaultParamAPI.FaultinParams(3)fE9inPWMsH&i \ YL %50

PWM inputs from autopilot (16-
dimensional float vector, range
from -1-1)

(1 ) 2-FaultParamAPI.FaultinParams(3
inPWMs

MotorFault



Exp1_MinModelTemp_init.m

CopterSimAFaultParamAPI.FaultinParams45#{A0 T :
struct PX4ModellnParams{

int checksum;//1234567891 for FaultinParam

uint32_t Bitmask;

double InParams[32];

PX4ExtMsgSender.sIxfSendToPX4FaultinParamst&iR NI 23R8 _EREMIAI TR R, B8

AY
iFUDP
puiN] hY
301008 A% Ho
0 ] Note: this API allows you to send
DisableParam e PX4MoquInParams message to 30100 port of
-0 CopterSim to change the DLL model param
ParamSwitch vector ModellnParams, which can be used to
1 inject faults or change model dynamically
EnableParam
| 0 >
Bitmask 0
‘ » e} P Bitmask
| bitshift(1,2) I p 1
Bitmask1 for 1<<2
264
PX4ModellnParams P UDP Send
264
»—]
0 32
32 > G
zeros(32,1) 1" ['32
* 1 InParams
= 5 32
InParams 32
32
[0 0 2 zeros(1l,29)]
InParams1 SendToPX4FaultinParams

Send changing FaultinParams signal to CopterSim DLL model through port 30100, which can be used to fault injection.



int32

h 4

1234567891 i

checksum

h 4

int32

C

Bitmask

4

> 2 > 1 )

264
PX4ModelinParams

32 az
double .
32 32
InParams Byte Pack

PaylLoad

struct PX4ModellnParams{
checkeum;: / /123456789

This message will be sent to PX4 DLL model's Params
signals ModellnParams[32].

The checksum should be set to 1234567891, and the
data should be sent to port 30100+(i-1)*2.

The bitmask specify which dimension of 32-D
ModellnParams vector.

DLLARE Y& 2-FaultParamAPI.FaultinParams(3)/EA T i NBIIE R, FEtY
FaultParamAPI.FaultinParams(3)>=28, MIAZ=/0, EBHEERA0, MieEGSM,

2. B R

iZ{TExpl_MinModelTemp.bat BehEFEIRAE, BEIQGCILIENEERL YEITH, 1B1T
PX4ExtMsgSender.sIx#2F7, thiftParamSwitchZEnableParam, BJLAEZIHAEER M,

3.XHHER

FIZER:
[&Z% B X]\RflySimAPIs\4.RflySimModel\3.CustExps\e0_AdvApiExps\5.ParamAPI\2.Fa
ultinParams\2.Matlab

XX BT HiEA

Expl_MinModelTemp.dll B S ThAS SIS


Exp1_MinModelTemp.bat
.

XS B TR A

Expl_MinModelTemp.slx Simulink#& 2 324
Expl_MinModelTemp_init.m RESEH
Expl_MinModelTemp.bat REERHE RS
PX4ExtMsgSender.slx Matlab:li IF2

§ m— m— =
4.1517IR

4.1 SRFER

Windows 108zLL_ERRZS; RflySimT E%$E; MATLAB 2017B&IAE®,

@: BHfEAPixhawk 6X7¥1%, FAERENMNEFHSH: pxd_fmu-vex_default, ¥
FPXABFhRA 9. 1.12.3, HtELE WS hkmiFm<LIEN:
https://rflysim.com/doc/zh/1/Hardware.html

4.2 BE{FER
EieAk/ALERO 18; \\&; \\&.

®: WEEREIER: https://rflysim.com/

5. LT

Step 1: {EEUIERHiRIFE

FinPWMsHa N\ FEE8 _E1ENGain, &€& A2-FaultParamAPI.FaultinParams(3).


Exp1_MinModelTemp_init.m
Exp1_MinModelTemp.bat
https://rflysim.com/doc/zh/1/Hardware.html
https://rflysim.com/

PWM inputs from autopilot {(16-
dimensional float vector, range
from -1-1)

L1 ',: P Z2-FaullParamAR| FaultinParams(3 .
inPWhs
MotorFault

BesERkfE, R%F, HESImulink P RERIFH <,

1 FMATLAB 2019aRk > AikRA, TEEERXNTE, HEESHEOmERE “Build” B
.

&ijvﬁ C] HB@'@'@%&HI} ﬂv 10 Accelerator - \JJ'\‘:.I'

IFTF2019b X 2 fGhRZx, = d5APPS - CODE GENERATION ~-Embedded
Coder7AgEs IR T AN, FEPUNTERRTE “C++CODE” - “Generate
Code” - “Build” ZHAFEEESRIFE AL,

P13 MulticopterCtriVelocity/Force and Moment Model - Simulink

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

GEMERATE CODE .
#++  Build

Generatefoode and build model




| Step 2: & REDLLIZE!

A #IE1T GenerateModelDLLFile.p XHZEGLITE OFHEAN
GenerateModelDLLFile/g[E1%E, FE1ENEMITIAHEZEExpl_MaxModelTemp.dll,

BIR -
Exp1_MinModelTemp_ert_rtw
slprj

[“]Exp1_MinModelTemp.bat
* Exp1_MinModelTemp.dll
& Exp1_MinModelTemp.slx
“) Exp1_MinModelTemp_init.m

‘il GenerateModelDLLFile.p

i (| [l [ S} [0} |

@ InFaultAPITest.py FERi-FAR SR
. MulticopterModel.zip =T Fo

8- Readme.docx FRREESTER

& Readme.pdf
EIEE Zip i
ELir F2
i3 Delete
B TUES >
B2t Ctrl+X
=L Ctrl+C

= Ctrl+V

v B NEREESRTUY

| Step 3: FRHE

i51TExp1l_MaxModelTempSITL.bat,



slprj
%] Exp1_MinModelTemp.bat
%] Exp1 MinModelTemp.dll
" Exp1 MinModelTemp.slx
=] Exp1_MinModelTemp init.m

D GenerateModelDLLFile.p

" PX4ExtMsgSender.slx
[ PX4ExtMsgSender.slxc

@ Readme.docx

2024/5/7 17:44

2024/4/18 16:30

2024/5/7 16:15

2024/5/7 17:00

2024/5/7 14:49

2024/4/30 16:04

2024/5/7 16:15

2022/7/27 22:17

2024/5/7 17:44

2024/5/7 17:48

MWL, BEIIZREANBRGER LR,

i

ase input UAW

F1FRflySim3DAIIA 1L TERL

@ RelySim3D Full v3.03-0

| coprersim/Pxa Exr soFixed:1 /1 |

swarm number ;1

i

Windows #t4HE...
NEERT R
Simulink Model
Objective C iE3ZF
MATLAB.p.23.2.0
E4& (zipped)3Z{E...
Simulink Model
MATLAB.slxc.23....

Microsoft Word ...

7,575 KB



Step 4: &%
I QGCiLMUpeE e kI

QGroundControl = E X

10

Ready To Fly m=se < 9

i i ‘ ML ] SR DAL ; Height
B\ ] \ 2 = ‘

10.0 m

+0.0m t0.0m/s &00:00:00 §
& 200m ->00m/s £#0.0m

@ RflySim3D Full v3.03-0 = [u} X
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Step 5: WML

FTFFPX4ExtMsgSender.sIx#iz1T, ParamSwitchiJ#EZ|EnableParam,

< %S@vv ) \!/wv in \ccelerator - - -
1der
0 Note: this API allows you to send
DB oCEDaram 4";/0 PX4Moc!eIInParams message to 30100 port of
—> CopterSim to change the DLL model param
ParamSwitch vector ModellnParams, which can be used to
1 inject faults or change model dynamically
EnableParam
| 0 >
Bitmask 0
Lot (£ Bitmask
—— | *,1
| bitshift(1,2) | » o
Bitmask1 for 1<<2
264
PX4ModellnParams » UDP Send
264
0 32
32 » 3
zeros(32,1) - a2
* 1 InParams
By 32
InParams 32
32
[0 0 2 zeros(1,29)]
InParams1 SendToPX4FaultinParams

Send changing FaultinParams signal to CopterSim DLL model through port 30100, which can be used to fault injection.
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@ RAySim3D Full v3.03-0
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1. DLL/SOERY 53&(Z#2 0 ..\..\PX4PSP\RflySimAPIs\4.RflySimModel\API.pdf
2. JMERIEEIIEO . \..\PX4PSP\RflySimAPIs\4.RflySimModel\API.pdf
3.

7.5 Win)eR

Ql: RiEFsZZEvisual studio c+H+RIFIFIRHECE mex, SESimulink>3XH4RiFEERK


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

Diagnostic Viewer =
gs7AM:Buld  ~ | @1 A1 @3 |
* Build Summary

Top model targets built:

E

&

§ demo  Failed Code generation information file does not exist
§

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

| Build duration: @h ©m 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

Q2: “mixMis, TAMBENXM

| —— |
EEND
LESEC R F = |
infode] Teng  LBMITE -_.J.a.s..- wrirEas E1 Dt PR
AT # THE L - L
¥ T Bh o
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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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