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shyNBHEDE:

BHEHE 245

Gl

Yok =}

E£F

P

RN

i/ fEm
(Fore/Aft: x%h)

E/a
(Port/Starboard:
yd)

+/TF (Up/Down:
Z5h)

LRI\ L TN
(Longitudinal
Axis: xB)

LiEmAE T (Lateral
Axis: yih)

LR T
(Vertical Axis: z&Hh)

i ELAVI Hl @8 RS

BRI R A — LRV N IREES

BEIF IR

LEImEsiAfl, MREMEENFEE,
[EIE R ISR TEE RV,
FEEXANBEELEFH, BIEb T,
MmE=EMEEn (Pitch).
XMESEFERINES,
EEXANABIEE,

UmAaiashAfl, MREMEERRE,
ERRIE G MIeERR, EAM LEF,
AT, FERERREEE (Roll),
EXANEEFE,

IEINFr AT RRTRRE, FEBEABAN,
EXANE LF; B FRrETeERE,
BT, XA TR,

IR—MIEEE RYEEE,
EITRIES —MINRERER, =ERZITE.

IR EMEEE RIS,
[EIRS R ISR HE R RYAL I,
EXANBEER LA, BIERTEE,
M= EHIEEh

LANRES £+ hedz 7 ,
FEMPREES e R TEE VAL IR,

[E] BRI IRAT £ heds B IR B RVAL R, Xi%F,
PR IEE - ERN R AKX,
IREY £ e == £ AU A FE IR,
TANURESE 75 B4 5o

BRSENT—RIPWMIES, BRIEPWMIELITEL

SCPRRVHITERIRN.,, T EZEE PX4RVEIEMN A hl@iE dn ARy 2 E AR R BT84

No



PX4#l5e 73 R BV R 2%

AIN—NHEINE | PX4 Boh B HAFERE
o FANPX4NEXHELESE (v1.12)

ZFIFZAR 5 ) \FeERIVIZRE = J9Generic 10 Octo coaxial
geometry, H7E\PX4PSP\Firmware\ROMFS\px4fmu_common\init.d\airframes\
12001_octo_coxHENXITF:

. ${R}etc/init.d/rc.mc_defaults

HMiTrc.mc_defaultsfilzs, EEETRELTANBRIASRILE, AIUARKKE—LEARR
RG2S,

[EBY7£12001_octo_coxX I B RITX M4
set PWM_OUT 12345678
set MIXER octo_cox
BREEEM MR ITEE
RITERMINITES | PX4 B E A5

° FARIPXARIEXXHZIE: (v1.12)
o FAHMEHIIZERIBE . PX4ARITEREXEIRMIE-CSDNER

2RI S

\PX4PSP\Firmware\ROMFS\px4fmu_common\mixers\ octo_cox.main.mix, EHR:

8CREX T I\ AN E.

HEBRHNBERA LT XESHK

SNt

o B/ MENRBYIN G K 4R R AR IR
W \.\l.BasicExps\e0_MinModelTemp\Readme.pdf

eS|
o & s 11
= ModelParam_3DType int16(10)

heEtFER ModelParam_uavType int16(10)


https://docs.px4.io/v1.12/zh/dev_airframes/adding_a_new_frame.html#tuning-gains
https://docs.px4.io/v1.12/zh/concept/mixing.html
https://blog.csdn.net/qq_56552346/article/details/136953371

ok &

eI E
IRETS
IaRE

I RERE

TR HE

RAEREE
XHlRE

HEhIRE

BHIeRNISIRER
BRIERFLAE R I
MEF1Z

EBA RN IR E
EEATLPIE R B 8] 5 2K
LB 5

fRIEIREZREX

I IE BB AR S R

A IE BB AR S R AR
KER

2. JBR R

%54
Modellnit_PosE
Modellnit_AngEuler
Modellnit_VelB

Modellnit_RateB

ModelParam_GPSLatLong

ModelParam_envAltitude

ModelParam_uavMass

ModelParam_uavJ

ModelParam_rotorCt
ModelParam_rotorCm
ModelParam.uavR
ModelParam.motorJm
ModelParam.motorT

ModelParam.uavCd

ModelParam.uavCCm

ModelParam.motorCr

ModelParam.motorWb

=]

[0,0,0]
[0,0,0]
[0,0,0]
[0,0,0]

[40.1540302
116.2593683]

50
2.7

[0.0411,0,0;0,0.0419,0;
0,0,0.0766]

1.681e-05
2.783e-07

0.225(m)

0.0001287 (kg/m*2)
0.0214(s)
0.055(N/(m/s)"2)
[0.0035 0.0039 0.0034]

(N/(rad/s)"2)

842.1

141.4(rad/s)

SEIR Y4 \ e EE KHIDLLARBY S ARk, AR SeRkas ) \ e AN EE IR B



3.XHHER

FIFEER:

(2% H R]\RflySimAPIs\4.RflySimModel\2.AdvExps\e2_MultiModelCtrl\5.0ctoCoxRoto
;

XAFR /S B FR iR

OctoCoxRotor.slx %) \ e 3 SR BUR IR S o
OctoCoxRotor.dll a%h/ \heE $AIDLLARES
OctoCoxRotorHITLRun.bat B EM IR IR
OctoCoxRotorSITLRun.bat M ER A ER L EX .
GenerateModelDLLFile.p DLLAS b X 1Ho

Init.m NAFREEXRSH
Init_control.m EHIBR IR S,
MavLinkStruct.mat MavLink#ELE A mat> {4

4.3 517418
4.1 3R

Windows 108zLL _ERRZS; RflySimT E%E; MATLAB 2017B&IAE®,

@®: BfEAPixhawk 6X7¥iF, FERENPFEFGLSH: px4_fmu-vex_default, #
ZFPX4EFRRZAS . 1.12.3, EMEREE TR FHIIEN:
https://rflysim.com/doc/zh/1/Hardware.html

4.2 BEHER

ZieA/aBMO® 158, Pixhawk 6XXHE (@ 15; #IEL 18,

®: WEEREIEWR: https://rflysim.com/


.
OctoCoxRotorHITLRun.bat
OctoCoxRotorSITLRun.bat
https://rflysim.com/doc/zh/1/Hardware.html
https://rflysim.com/

5.3218F 18
5.1. WMSELS: DLLIREY AR

Step 1: iE1T.mXfH
FIFF “Init.m” XEFHBE1T

Efr

MotorFaultlnject
OctoCoxRotor_ert rtw
slpr

2 eModelDLLFile.p
) Init.m
T rol.m

EE| MavLinkStruct. mat
[ MulticopterMaodel.zip

[4] OctoCoxRotor.dll

& OctoCoxRotor.slx

@ OctoCoxRotor.sheautosave
% OctoCoxRotor.slhe

(%] OctoCoxRotorHITLRun.bat
[%] OctoCoxRotorSITLRun.bat

AEFEI MmXFRILEL, SHieREERAEL, M/ \leEREARRIT:

1. B E . Wik \FEE L AVBIENE=Z98 (ModelParam_uavMotNumbs =

int8(8)) , MIEKEETL AVBIENEEZE 4 (ModelParam_uavMotNumbs =
int8(4)), SMneEAELL, Mih/\TeEIZN4MTHIBE, Z1THT 4B RIXSHhE

B2, X UREHEHEERE MR,
2. [RE: Wih/\FEETANBIBEEN2.7Tkg (ModelParam_uavMass=2.7),



3.ESNRE: Wi/ \TEETANEX. v« zZ5EENRE (ModelParam_uavd) 735!
y5|
0.0411. 0.0419. 0.0766, =N,
| Step 2: {miFIER
FTF “OctoCoxRotor.slx” Simulink X4, siBuild Model & 4 RS,

XTFMATLAB 2019afeZ kR4, TE=HINNTE, BERREERHmFERE “Build” Bl
A,

w08 e HO-E-eqO®P = [ o

S
B

IFTF2019b X 2 fGhRZx, = d5APPS - CODE GENERATION ~-Embedded
CoderAges B LR T EY=, EEARIMNTEFATARTE “C++CODE” - “Generate
Code” - “Build” ZHIFEEHRIFER LD,

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 X
* b b —
or =] a Open Report
opterNoCtrl Generate View 3% Remove Highlighting
Code = Code

GEMERATE CODE .
+++ Build

Generatefoode and build model

| Step 3: &pREDLL ¥

RIBERSEEES, 7£ Matlab A#E “GenerateModelDLLFile.p” X, mEislT, £
OctoCoxRotor.dll 3214,



¥

MotorFaultinject
OctoCoxRotor_ert_rtw

£ slag

#.] GenerateModelDLLFile.p
=] Int.m

) Init_contral.m

1 MavLinkStruct.mat

[ '] MulticopterMadel.zip

[4] OctoCaoxRotor.dll

*u| OctoCoxRotor.slx

@ OctoCoxRotor.slxautosave
#| OctoCoxRotor.shc

[%] OctoCoxRotorHITLRun.bat
[%] OctoCoxRotorSITLRun.bat

5.2. WMSELE: BRFEBFE
Step 1: Bah{FHE

UEIBREUETT “OctoCoxRotorSITLRun.bat” MBS, 7R IR O3
1, Bop—ZE MR EER B E,

F

¥

cAWindows\system32\cmd.e. X

Please input UAV swarm number:l\

Step 2: FEFWIAW

%1% CopterSim HEREE L UE4,


OctoCoxRotorSITLRun.bat

CopterSim v2.44-20211127

.n. fIER] EYRE FUES i TRITE n .
I
A mR — (e W - ; ) VRFERE
B BN oE:
i din | 2312 EVIED
——
SRR b
APC 1034, SME
- . e iffdhke: e,
L e
= - Hobbwwing (15 ¥Rotor Z0A
f B e HE:
WCE(REFERE LiFo 35-11. 1V-2EC-HEO0ORAR
N REE: W Tl gy bR e
Ei: DBl FEFILLE R f - {hEE: ZHTTIHR il s fRife
1 1 Kireraf thathworlks PH4_SITL_RFLY 01dF actery x! [-2s0 e 0
1P Mode
A P _Full HigiRE {EIHEE ERi{E
PX4: Enter Manual Mode! A
PI4: ERF2 Estinator start initializing .. 1 [-240 207 ¥ [-118 |z
P4: Set R¥TO_THOFF to 1 L = g
PX4: [logger] . /log/2021-12-07/08_41_35 ulg
PX4: Found Firmvare version: 1.11. 3dev T I 1
PAd: Conmand REQUEST_AUTOPTLOT_VERSION ACCEETED o= eno 1=
PY4: Connand REQUEST WAVLINE_VERSION ACCEFTED
PY4: GFS 3D Fized & EKF o ;0 8o T .

Step 3: &%
HRQGCHHIZZE BINE

£ QGC FmdiE WRH, HFRBE—ENE Y EE, ZEEMHIA



QGroundControl Daily = o X

AR MOctoCoxRotorSITLRun.bat XHHBE] LA EIE XM ZE XK EMIEH

set PX4SitlFrame=octo_cox

o) \ e ER B AN R BT
\PX4PSP\Firmware\ROMFS\px4fmu_common\init.d\airframes\octo_cox5E X

| Step 4: FMLEE

£ RflySim3D FMRE S IER K170


OctoCoxRotorSITLRun.bat

5.3.3%fH3ci8: FEMHEIFAE

Step 1. EE T

BHERSFEEE 1T, W FEFRRE BT USBLIERBM, HIRRTABEAFES
(FERE. 5, FAEEMAPixhawkex ©z, HM WTECESALM (HEEFEEMPixhawk™

%)



Qi WGl
& wmi Bl R W e

Fﬂm'mm -w._
M.T'm 5 H

1 1 Em
~id A

IR BB HFEIFIS

£ Rflytools X3 FTH QGC HhmE ik,

Step 2



2 3DDisplay 20237 /27 15:02 REAT 1KB

. CopterSim 2023/7/27 15:02 HRIEAT 1KB
%F FlightGear-F450 2023/7/27 15:02 tREFEA 2 KB
Z2 HITLRun 2023/7/27 15:02 tEEAT 2 KB
B Python38Env 2023/7/27 15:02 AT 2 KB
M QGroundContral 2023/7/27 15:02 HREA 1KB
M RflySim3D \ 2023/7/27 15:02 F g 1KB
-~ RflySimAPIs 2023/7/27 15:02 AT 1KB
M RelySimUES 2023/7/27 15:02 tREFEA 1KB
22 SITLRun 2023/7/27 15:02 F g 2 KB
73) Win10WSL 2023/7/27 15:02 AT 2 KB

ENZERmIEENZEESH “Generic 10 Octo coaxial geometry”, &BRER=REAM
‘NRAHER".

a QGroundControl - o x|

RS ]

Step 3: EREEHFENEN

T w27 f@E, EF HITL
enabled” BEfEHENPE, ZREMAFETHINKCETNKG, EMEHR HETTMIL
B,



Step 4: BfAR

ERUBERBMIEIT “OctoCoxRotorHITLRun.bat” #thIES, EHKIEEFEOH
RiIERORTMAROS, Bol—ZE WINEEEHTRHE,



OctoCoxRotorHITLRun.bat

MotorFaultinject 2023/M12/27 9:43 M=
@ dirxlsx 2023/12/26 19:01 Microsoft Excel ... 6 KB
*#| GenerateMadelDLLFile.p 2022/12/16 18:35 MATLAB P-code 5 KB
D MavLinkStruct.mat 2019/6/27 16:28 Access.Shortout... 5 KB
[ ] MulticopterModel zip 2023/12/27 14:23 Bandizip.zip 99 KB
D OctoCoxRotor.dll 20231 2/27 14:23 = 2= 225 KB
[t OctoCoxRotor.slx 2023/12/27 14:23 Simulink Model 66 KB
it OctoCoxRotor_init.m 2023/12/27 14:23 MATLAB Code 3 KB
[%] OctoCoxRotorHITLRun.bat 2023/5/16 16:00 Windows #tE... 6 KB
[%] OctoCoxRotorSITLRun.bat 2023/5/16 16:00 Windows #tAHE.. o KB
@ Readme.docx 2023/12/28 13:55 Microsoft Word ... 3,660 KB
[ Readme.pdf 2023/12/26 19:00 Microsoft Edge ... 2,116 KB

7'7' C:\Windows\system32\cmd.e:

Please input the Pixhawk COM port list for HIL
Use ',' as the separator if more than one Pixhawk
E.g., input 3 for COM3 of Pixhawk on the computer
Input 3,6,7 for COM3, COM6 and COM7 of Pixhawks

Available COM ports on this computer are:
CGH3: ir i A A e e B e B

COMU: 77?77?2727 7?277

COMS: USB 7777

Recommended COM list input is: 3,4,5

My COM list for HITL simulation 1s:5




| Step 5: (AEZIE

ZEMRS B 5 HEEIRAStep2ZStep4tEE), iBE1TZBTE RflySim3D
PR ELIEIES ¥ To

16. 55K

1. PX4PSP\RflySimAPIs\4.RflySimModel\API.pdffADLL/SORE 5@ {F iz AN EE S
3o
[RflySim

b=

2. LB FR]/RflySimAPIs/4.RflySimModel/API.pdf
3. [RlySimZZ=H R]/RflySimAPIs/4.RflySimModel/API.pdf
4. [RflySimZ#H R]/RflySimAPIs/4.RflySimModel/API.pdf
5.

=

| 7.5 W [e) e

Ql: FKRiEMa&Evisual studio c+H+RIFIFIRHECEmex, SFESimulink XX H4RiEERK

Diagnostic Viewer w X

9:57 AM: Build - @1 A1 D3 |

* Build Summary

Top model targets built:

£

Model Action Rebuild Reason

&

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

T

Brace indexing is not supported for variables of this type.

& E

Component: Simulink | Categony: Block diagram error

Code Mappings — Component Interface

Ready View 1 error

Al: BEEBRTYRIMATLABRRZSAIVisual Studio

CHRIFFIBELRETIVSRINZEB R, REEMATLABHHTEOTMAIES “mex
-setup”, —AERISBENRAIHLE EZIFNREIFE, ITETR “MEX

BCEER ‘Microsoft Visual C++


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

2017 LUHITRIZ® HFHFRBAREER, FAMRERRESE” [RIlySImFEELER
F]\RflySimAPIs\4.RflySimModel\API.pdf “HIFIEEIE

) mex -setup

MEX Elj‘afﬁ.ﬂ%l'uinmsurt Visual Cc++ 2017 (c)’ Il?n'&ﬁ c iIZHRE.
§£4&: MATLAB C 0 Fortran API . M

B& 2°32-1 TLAETEM waTLAE TH. ERE
ER BTN ArI.
BUNELTRELESESHAXEL.

http: /Swew, mathworks. com/help/matlab/matlab external fupgrading-mex—files-to-use-64-bitq

BRIETRN c RS, RMUTREAGREFad:

Microsoft Visual €++ 2013 () mex -setup:D:\MATLAB\RZ01Tb\bin\winfd\mexeptsimsve2013. xml C
Microsoft Visual C++ 2015 (€} mex -setup:D: \MATLAB\RZ01Tb\bin\wind\mexoptsimsvc2013. xml C
Microsoft Visual C++ 2017 (C} mex =setup:C:\Usershdream'\AppData‘\Roaming'MathWorks\MATLAB\R]

BERIFTREES, WAL TARM hRE—Hed:
mex =setup C++
mex -setup FORTRAN

B

Q2: YwiFdkiE, TAMEEXM

Fas BE il 1L

wpl_Rindode] Temp HEETTETA]&EHET LAWE, Y TEER. gegwmERs, e

| EET @ R RO TEEG TeR0EREET
R oh dm ). Tk

A "l b i FLter - BIRESE "pichast_s]ib_sdwl”

i | B ke (R

| LN - B

A2: XA T REFEIPX4PSPT EfaAREHEIRMAR, EMRIlySImTZEGGIZR
B EEHTEFESENT]



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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