1.3008 R R BHBY
1.13258 2 FR

T2,

1.2 H

ERZETLE EZNE RSN ERRIZ.

1.3XBMIAR
ALITEpythonHIABHITEHIGE, BIEEHITR LT,
SRR
ProfustSA: E1& R 2IHHINAERIIRIR,
pandas: FAT#IEDHAILIERE,
numpy: BTFEHEITENE,
RENEE
A pandasiEERCSVX 4 'truedata_vel.csv', ZXHEEREEIE,
BEIREFE L INUmMPY$i4Espeed_datas
IREITESH
DataFreq: #IEMZE, REBWIHIENEK.
FallEnergy: EAWIEhAE, AT IF(HEANIEIRVEESE.
PosCmd#VelCmd: HREERVIBFMIERE =415,

Index: TEHAIEURZERSIFIR, BIEFFIBZESIStartindex. LR ZES|EndIindexF1BAH1ZE5|

Fallindex,



EvalName: iF&RVEIE R #RTI%R,

EvalData: TH&ERVEIEINR,

EvalDim: #iEDRYEFEET IR,

EvalWeight: ZIETNETIZR,

EvalParam: iHM&ES#5IR, SIEHIEME. RYIREENNE,

CtrlCmd: #=Hlap<yIR, SFEUEMNEREBT,

AR EIFEAPI

fERProfustSA.SaftyAssessmentR i1 T2 2, FEANMBIRENSH.
RithEaR

ITENE T AN Z 21539 ProfustSaftyScoreUAVHI 2 £ F K ProfustSaftyLevelUAV,

2. 503 R

EUREREZUAIMUERBRMRER,

3.XHHBER

BIFEER: [ZEHEF]\RflySimAPIs\7.RflySimPHM\2.AdvExps\e8_SafetyAssExp

XHR [ HB R L)z
ProfustSA.py BIEXHF
SafeAss.py SHEEXH

Python38Run.bat PythoniZE 1T,


file:///mnt/f/d3/7.RflySimPHM/2.AdvExps/e8_SafetyAssExp/readmemd
http://profustsa.py/
http://safeass.py/

4351715
4.1 SREFER

Windows 108z LA _ERRZS; RflySimTE%E; Visual Studio Codes

@®: EHFERPixhawk 6X k%, FATENREFHLSH: pxd_fmu-vex_default, #E
FPXAEMRRAS 7. 1.12.3, HMERE VT hEmiFan<IE0N:
https://rflysim.com/doc/zh/1/Hardware.html

4.2 BE{FER
Zieh /8RB 18,

@: WEREIBEWN: https://rflysim.com/

5.3018F 1
5.1. WAHSELE
Step 1: iE1TpythonXf#

EXHET, WiEPython38Run.bat, ITFHEMIFHIpythonifiE,
EZIF IR Fi1TiE TSafeAss.py , BIRIRIHE2FRNLL2FR.


https://rflysim.com/doc/zh/1/Hardware.html
https://rflysim.com/
http://xn--safeass-nw3kj19df9cfx7hly8ba300k7joba.py/

B C\windows\system32\cmd.exe

| Step 2

X EINEEBMABLRMRT R BENIREIRE, EIHERERUAMNERBRIIEHES

R, WTAR:

2023-11-12 17:06:30

2023-11-12 17:15:32

‘Quadcopter

Quadcopter

FaultiD

Testinfo
0s: Armed!

DataPath

5s: Send fixed-point flight
command, fly target position

[0.0.-15]

15s: Send fault injection

command

Fault injection type:123544
Fault injection parameters:[5.0]

25s: Exit test!
0s: Armed!

5s: Send fixed-point flight
command, fly target position

[0,0,-15]

15s: Send fault injection

command

Case_1_2\Quadcopter

Fault injection type:123450
Fault injection parameters:[1.0,

1.0, 1.0, 1.0]
25s: Exit test!

S/HITL: SITL
Injection Magnetometer noise
During Normal Flight

Magnetometer noise interference

Frame:

S/HITL: SITL Decreased efficiency of motor
Injection Motor Fault During Normal execution

Flight

5s: Send fixed-point flight command,
fly target position [0,0,-15]

15s: Send fault injection command
Fault injection type:123544

Fault injection parameters:[5.0]

25s: Exit test!

0Os: Armed!

5s: Send fixed-point flight command,
fly target position [0,0,-15]

15s: Send fault injection command
Fault injection type:123450

Fault injection parameters:[1.0, 1.0,
1.0, 1.0

25s: Exit test!

| 5.2.3%(E3LE8 (VS CodeiffikiEeT)

HEILE:

data\SITL\single\minstance\Qu Yes
adcopter\TestCase 1 _2\mav2

data\SITL\multi\sinstance\Test Yes

Is Fall: No

Fall Time: No

Fall Vel: No

Fall Energy: No

Failsafe Trigger: No

Flight Status After Fault Injection:
smooth flight

Deviation From Expected Speed After
Fault Injection: None

Deviation From Expected Position
After Fault Injection: [0.05400612
5.04749048 0.2431367 ]

Failure Safety Score: 0.792
Failure Safety Level: Minor
Is_Fall: No

Fall Time: No

Fall Vel: No

Fall Energy: No

Failsafe Trigger: No

Flight Status After Fault Injection:
Smooth flight

Deviation From Expected Speed After
Fault Injection: None

Deviation From Expected Position
After Fault Injection: [0.02263068
0.0135109 0.09387229]

Failure Safety Score: 0.888

Failure Safety Level: Minor




o FEHMREER
RflySimAPIs/1.RflySimIntro/2.AdvExps/e3.PythonConfig/Readme.pdf Z &, 1E#

BCEVS

CodelfiE, HEBE T B S2HIPycharmZEFBE X Pythonifiz,

o HFPRE FXHMFE, EiziTSafeAss.pyfd, BAIEAVS
Code (EPycharmZEFT ) FKFTFSafeAss.pyXfE, FHiEIEMH, E5RE, FidH

7%
M R

* FBE1TEAVS
Codel]ikSafeAss.pyilRts, BIEFBE:, THRESFAENRTRE, BEIFEHLT
B, WIESFESHHRITER.

TR WEE  EEE = = ok DBEmoe - o x
@ FaultinjectAPITestpy X e~ @ --
Users » CDX_i » Desktop > 303 > EHEVREE > 0.Apikxps > ed_FaultinjectAPITest_py > % FaultinjectAl Run Code Ctrl+Alt+N
1 # import required libraries Run Python File
2 import time Run Python File in Dedicated Terminal
3 import math
4 import numpy as np EXEERIETEAT
5 # import RflySim APIs Python T2 185t Python Tt
6 import PX4MavCtrlV4 as PX4MavCtrl / Python iBiEF2RE: (& launch,json BHTIBIE
7
8 # Create MAVLink control API instance
9  mavl = PX4MavCtrl.PX4MavCtrler(l)
1@ # mav2 = PX4MavCtrl.PX4MavCtrler(2)
11  # mav2 = PX4MavCtrl.PX4MavCtrler(3)
12 # mavN --> 20180 + (N-1)*2

Ql: I

Al: T


file:///mnt/f/d3/7.RflySimPHM/1.RflySimIntro/2.AdvExps/e3.PythonConfig/Readme.pdf
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