1.3 TR R EEY
1L1ZBERT

ETRDAGERERNEDTAEERENTE (pythonZE&REEH])

1.23E18HEY

BSimulinkXX FRiREREMTAENDLUREX ¢, HMEMNENTAEERRAER ARV, BXfENETaEDLTAE
RAEER

1.3k5EAR A

CarRIDIff sSRET /IR BAR IR Y M0 /) e 34,
HANEFDHFRHHE
EFNEFIBTHFHR

FRBEEEIEE, Kir LMERm N EREEER—RML, BIMEZENRERERINE S0, IFIRENIEREIMENRIZERIL
. MIDELEBEFERHIT—T I

BRISABE AN HRIRIT AT [x,y, 0 TRRVBABFTINUER (X)), EXEHRAOFME, YRAPTUEERREHBEE, BRIZEHFT
TMBHLR, BRI IZIBANEDTENRYRATULKENRNIEE, XA MIRGE, Kk, WNEHETMNBERFHRTI
FBALMBE, AUFRA—IIRGIR. HIREAXGSE

pr-ev,l =0<< pcar-ev,

SR IIENL, MERAMENIREHHAIFC.
WUERAE, NIEshHPOEERPORNKERAL2, NERFPOIERFPONAEERO+/2, WERPONLIRET LA TANAI L
S

sin(m/2 4+ 0) = cos(0)
cos(m/2 + 0) = —sin(0)
pl = [zl,yl] = [z,y] + L2 - [cos(n/2 + 0), sin(w/2 + 0)] = [z,y] + L2[—sin(0),cos(0)] = [x — L2sin(0),y + L2cos(0)]

B, ARPOEVEITH



pr = [zr,yr| = [z + L2sin(0),y — L2cos(0)]

RIERA IR X AR RS
(‘sinf) = cos(8)
(‘cos) = —sin(8)

pl=z—L2-0 -cos(8),y — L2 -6 - sin(0)]

pr=lz+L2-0 - cos(d),y+L2-0 - sin()]

FENXF, EARTESHRAERPOERENENXR. BTEGRIET TMBNEELAIR, IV EEREEp- Fp-rHALY
RAE

pl-ev, L =0pr-ev, L =0,ev, L = [sinf, —cosd]|T

AN FHONE, MSETIMTHXRE:

z'sin(0) — y'cos(d) =0

lxey- IRENBA RS U ERN T

Eitt, FABERR T MRz LMBLIREFF EFN FHIBAB I EMBLIR,

BRFEHE

HINERAT ZERERNARAEIE—, BEXLRNNAENEEREICHICED HITH.
MEBBARSCGREDP: , AIUKRTRARR SGRENFIHE

p = (pl+pr)/2

MARRKSGRE, REFAMBURRARFIBRERUICFHFRv=wrv=wr
FE X FRER LIS HMTRR

v = (vl +vr)2 =r2(wl + wr)

XTFENMEA0, HITRXAER, RGN LETEEMRT, EFFERER, EALGFERNBRERATAFERIRE, FALER
EHEL, ZimARNmnAD, KSELERTUIERAGEREERNINIKADN. BABINTEL

0-L=(vr—ol)t

FIAXEHER S, BAJ USRI X850 - AR T

0" = rL(wr — wl)

R — T X & nx-Fy-
$S

x=v-t-cosO

y=v-t-sinf
]
HNANREV, HMEEICRSETUEE

' =1r2-cosb - (wl + wr)

y =7r2-sinf - (wl + wr)



FttZE R EHIEE IR B LIRARTH

['y'6] = [r2cosOr2cosfr2sindr2sind — rLr L][wlwr]

ENSB SRR, RITED LERNNERERE, TURINSAFRENAEE, BdEmFEE, RITMIMNEERNEERD
IRENEERVACLRRKT, SRIZHINEZABIEEIENT T .

L7
MECERIRBIM R . EME R,
W EREBAER R . HE/), ZME.

ERERER R b, TEMCERER, BRRTNEERRBEERTTEEEE. THELEREDVEA BN EER
B, FAEXEERMINE,

| DHDEEK
GARITIRITRAN. BEBHREURIFET R HHRATFZ B HMN I,

TAERENAMDEBEE MEIREEIEEYN, FUEEIRRREETAMRRERRE —F, BESANNRERNERRSE
HFNE, FEEAMBRFGSN, [SRRNRBHNAOMNE, BRLEFIBENHMNIE,

{EBELXAE LN
Y A 4 A 4
E:H HmEH Eibsrh
A A A 4 1’ A :l
R Zigh EEh Eva) =SB

| HRBEREERST

SEDRIERIA— NN E SRR LIPWMIES, BIREPWMIES BT SRRSO B L SFRINITInE. TS
PXASURIEHIN A BB E IR SIS BB AT I

| PX4MZRFIRIAYRIZ 2%

O FENPKANEHRESE F— MHHHE | PX4 EEEYRAHEE (v1.12)

KGIFEFR R EIR/NERINIZRE S Haion_robotics_rl_rover , E1E\PX4PSP\Firmware\ROMFS\px4fmu_common\init.d\airframes\
50003_aion_robotics_rl_roverfIEXITF:

1 .${R}etc/init.d/rc.rover_defaults
2

3

param set-default ..

HiTrc.rover_defaultsiilds, EE8ETXEAENRIASEISE, JUARGE—LEEANRASHMNILE. rc.rover_defaultsHRyX5E
REBETF:

1
2
3

set PWM_OUT 1234

set MIXER generic_diff_rover

RERITER (mixer) Jygeneric_diff_rover (ZRERATFEGMEMEREMNEE, BIEGBND MR, B]LURMER.)


https://docs.px4.io/v1.12/zh/dev_airframes/adding_a_new_frame.html#tuning-gains

| RIEBE R ATHITES

@ HAMIPXARIEXAHBIEN . SRINISAINITES | PX4 EEIBRAFIERH (v1.12)
O HAMMBRGIEIZAISE . PXARIREIAXAIAMIZ-CSONIEE
AGIETRIEN M & TR SR LR E

\PX4PSP\Firmware\ROMFS\px4fmu_common\mixers\ generic_diff_rover.main.mix, HAEEAMAEESMETELAR BN, &
RFEREIEE,

| HRBERNBHFRARENSH
| AR

O BMERIE NI E L. ....\1.BasicExps\e0_MinModelTemp\Readme.pdf
0 inCopterData

ER/VEIRMERL b, ZH—MEAEOInCopterData, HEUKE324HH NNE—IfENHMITIRBIIRS (L
| IREISH

BHE B &

=R ModelParam_uavType int8(50)

MR E Modellnit_PosE [0,0,0]

&S Modellnit_AngEuler [0,0,0]

iaRE Modellnit_VelB [0,0,0]

TafmRE Modellnit_RateB [0,0,0]

TIRELSE ModelParam_GPSLatLong [40.1540302 116.2593683]
REEk=E ModelParam_envAltitude -50

HARS ModelParam_uavMass 1.515

BolRE ModelParam_uavJ [0.02115,0,0; 0,0.02195,0; 0,0,0.0366*5]
[EWAE%1 ModelParam.uavCd 0.055(N/(m/s)"2)

FRRE 5EZEK ModelParam.uavCCm [0.0035 0.0039 0.0034] (N/(rad/s)"2)
SRR EBARSE R LRI ModelParam.motorCr 842.1

SRTRIBNRSE R 4TS ModelParam.motorWb 0

FEEBYYIMEE Modellnit_Inputs [00]

EE AL P 7 A (] E 4R ModelParam_motorT 0.0214

| 2.520G% R

TAFEEZ BFRRELE,


https://docs.px4.io/v1.12/zh/concept/mixing.html
https://blog.csdn.net/qq_56552346/article/details/136953371
../../../1.BasicExps/e0_MinModelTemp/Readme.pdf
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13.XBF

BIIEER: [REBZ]\RflySimAPIs\4.RflySimModel\2.AdvExps\e6_CarR1DiffCtrl\5.Car825Posctrl_Py

1 4.1 RGBSR

Windows 10X Ll _EhRds; RflySimTE%E; MATLAB2022BLL Ehids,

@®: EEAPixhawk 6X¥iZ, FARENMIRFRHISN: pxd_fmu-vex_default, HEFPX4EIERRZASA: 1.12.3, HMEE TRk
RIFELIEN: https://rflysim.com/doc/zh/1/Hardware.html

1 4.2 FEFER

Eida/aBiR1A,

@: WEREEL: https://rflysim.com/

| 5,325 0%
| stepl&ERDLLIZ{*

[IIMPORTANT]

AR EEMDLLXEZHIEELR R VisualStudio, IIRENY, ZRILTE, RRETSE[REF
F]PX4PSP\RflySimAPIs\1.RflySimIntro\2.AdvExps\e6.VisualStudiolnstallFread mei# TR %,

{FHEmatlabiz{T CarR1Diff_init.m &%,


.
https://rflysim.com/doc/zh/1/Hardware.html
https://rflysim.com/
CarR1Diff_init.m

2 w780
& Git FRE MATLAB? i 255 X RN IR,
+ CarR1Diff_ert_rtw . >> CarRIDiff init

+ slprj - ﬁ -5

] carparams

|+ CarR1Diff.dll

*& CarR1Diff.slx

& CarR1Diff.slxc

‘Wl CarR1Diff initm

#] GenerateModelDLLFile.p
o £3 MulticopterModel.zip

[%] Python38Run.bat

™ Readme.docx

[%] SITL.bat

+ testpy

0O0000O0[Q]r 000

FTFF CarR1Diff.sIx#52Y, FEAPPHIRFH AR LS,

P CarR1Diff - Simulink = [=} X

& = a8 =] e (] ] i3] Ll & & = b
FE S 8 EHRS% 23 [C53 HEARME Embedded BmIE _/K Coverage Simulink Variable Scaling ™
IS ~ EEE SR RitE it ez EH(ROS) Coder TR Analyzer Test Analyzer

i APP =

& @ O | apmres 63 E pmss -| & |<
BARRB - Cor | BREHS | C/Crs RBEE @ g - RBE0 [ CaRiD S | SRR G muawes | RIS | 13

ot n e e R Wi | xE z
REB©

TS ERPEIRFLRRUMINTE, RKREFRT.

### Invoking Target Language Compiler on CarR1Diff.rtw
### Using System Target File: F:\matlab\rtw\c\ert\ert.tlc
### Loading TLC function libraries

### Initial pass through model to cache user defined code
### Caching model source code

#i#t# Writing header file CarR1Diff.h

### Writing source file CarR1Diff.cpp

### Writing header file rtwtypes.h

### Writing source file ert_main.cpp
### TLC code generation complete (took 2.76s).
w4 [HERF_HHIERER.

............... ### DAVTHSEAE carr1Diff BUCEBAAE
EEITRECARThTER
v RiFRE
RIENEIEE Bk
1R BE BEFREERAE

carr1Diff EBEEM., MIBEMEENEAFIE.

|iET 1 MEER, £ 1 MER (e MEEIBLESFRD
RiEEASEATE]: oh em 16.0837s

TERIZERINZ G, EMATLABIEYT GenerateModelDLLFile.p 4 RDLLEHIFEEL,


CarR1Diff.slx
GenerateModelDLLFile.p

@918

B~
CarR1Diff_ert_rtw
ReadmeMD

Git

slprj
3 car.params
| CarR1Diff.dll
% CarR1Diff.slx
& CarR1Diff.slxc
# CarR1Diff initm

L
‘W GenerateModelDLLFile.p 0 |

£3 MulticopterModel.zip

Python38Run.bat
SITLbat
|#* testpy

GenerateModelDLLFile.p (P {{#3)

FIRHHAFEES

| step2if FADLLX %

x @

3% MATLAB? 2B RN AR,

Found input parameter ModelInit_Inputs

Found output signal inCopterData

Found input signal inPWMs

Found input signal TerrainInl5d

Found Model Parameter ModelParam GPSLatLong
Found Model Parameter ModelParam envAltitude
Found output signal HILSensor30d

Found output signal HILGPS30d

Found Model Parameter ModelInit PosE
Cimpiling the DLL file...

F:\git\4.RflySimModel\2.AdvExps\e6_CarRIDiffCtrl\5.Car825Posctrl_Py\tmp>call "C:\Program Files (x86)\Microsoft Visua

** Visual Studio 2017 Developer Command Prompt v15.9.73
** Copyright (c) 2017 Microsoft Corporation

[vcvarsall.bat] Environment initialized for: 'x64'
Microsoft (R) FEfF#EF /il TH 14.16.27054.0 %
JREUITAT (C) Microsoft Corporation.  TREIFIEFI.

cl /c *.cpp
JT x64 M1 Microsoft (R) C/C++ {RfL&iikd 19.16.27054 fi
JREUITAT (C) Microsoft Corporation. {itH i KLFI.

CarR1Diff.cpp
modeldllgen.cpp
IEAEAE AR . L .

cl *.obj /link /DLL /out:CarR1Diff.dll
JIT x64 i) Microsoft (R) C/C++ RfL4iikds 19.16.27054 fig
[§BUIT4 (C) Microsoft Corporation. R i AUR.

Microsoft (R) Incremental Linker Version 14.16.27054.0
Copyright (C) Microsoft Corporation. All rights reserved.

/out:CarR1Diff.exe
/DLL
/out:CarR1Diff.dll
CarRIDiff.obj
modeldllgen.obj
IE/E@IZEJE carRIDiff.1ib MIA% CarRIDiff.exp
Compiling successfully, the CarRIDiff.dll has been generated.

S>>

BHIFE AR CarR1DIff.dI XX, EHIZ)*:\PX4PSP\CopterSim\external\modelSX 43T,

&5 : ExEn ES Kl
|%] AircraftMathworks.dll 2023/9/26 1:25 RE R B 255 KB
|%] CarNoCtrl.dll 2025/6/19 10:12 [FRiERFY B 226 KB
[4 CarR1Diffdll 2025/6/20 11:00 AT B 211 KB
4] CopterSILVelCtrl.dll 2023/9/1418:10 [ FRFEFAT 2 156 KB
%] DIISiINoPX4TempDemo.dll 2023/9/26 0:45 R FRFEFr IR 149 KB
[4] Exp1_MinModelTemp.dil 2023/9/26 0:18 REFRIEFFT B 226 KB
[4] Exp2_MaxModelTemp.dll 2023/9/19 18:03 FRERT B 240 KB
[4] FixWingModel.dll 2023/10/30 23:17 R e R 255 KB
[4] MulticopterNoCtrl.dll 2020/6/18 17:46 REFRIEFA R 277 KB
[4] MulticopterNOpx4.dil 2024/9/13 14:01 RIS & 170 KB
[%] MultSILSwarm.dll 2019/7/30 16:37 R FRFER 284 KB
[%) SmallFixedWingUAVnoctriHILdIl 2023/9/26 1:50 R FRIEFF R 255 KB
[4 Trailer.dll 2023/9/20 11:47 R B 355 KB

| step3mNE LK

UEERSMETT

SITL.bat—$#/2Ehii4s, EHHBERE, SITHF—CopterSim, —RflySim, —QGroundControl, &

CopterSim{5 B2 HIPX4: GPS 3D fixed & EKF initialization finished. &



CarR1Diff.dll
SITL.bat

CopterID: —#EClassID: {#IDLLALEY & {}- i Ve -4k e A

1 325 CarR1Diff PX4_SITL_RFLY MatchScene

B e
(B ichrig e 921600 Mav1link_Ful

PX4: Command ID: 521 UNSUPPORTED ) .
PVA: FEaoadleafo mede deoetiootod 3- 23 &
PX4: GPS 3D fixed & EKF initialization finished
PX4: Enter Position Mode! Vx 0 Vy

A4: Command ID: 512 DENTED
PX4: Command ID: 521 UNSUPPORTED d 0 0
PX4: Command ID: 512 DENIED

#ZIQGroundControls= &£ _E A EFR-Vehicle Setup-544,

% Back < ‘%ﬂ Vehicle Setup

Standard ASPD_SCALE Airspeed scale (scale from IAS to CAS)
Battery Calibration
Sensors
Commander
Multicopter Position Control
EKF2
Failure Detector
Geofence
Rover Position Control
GPS
MAVLink
Mixer Output
Mission

Mount

PWM Outputs

ESHNE AT TE-MESEHEEXXH KB car.params B HF R EHREHITEN.



QGroundControl =

Load Parameters i

The following parameters from the loaded file
differ from what is currently set on the Vehicle.
Click 'Ok’ to update them on the Vehicle.

Name File Vehicle
GND_L1_DAMPING  0.90 0.75
GND_L1_DIST 1.0m 50m
GND_L1_PERIOD 25.0m 50m
GND_MAX_ANG 25.000 deg 34.377 deg
GND_SPEED_D 1.500 %m/s 3.000 %m/s
GND_SPEED_| 0.005 %m/s 0.001 %m/s
GND_SPEED_P 0.005 %m/s 0.250 %m/s
GND_SPEED_THR_SC 0.200 %m/s 1.000 %m/s
GND_WHEEL_BASE 0.200 m 2.000 m
NAV_ACC_RAD 20m 0.5m

stepdREEIRAE

BHNE1TSITL.bat —RBoHZS, EREBOIRZERZ, SFTH—1CopterSim, —RflySim, —1QGroundControl, %

CopterSimf{z B2 HIPX4: GPS 3D fixed & EKF initialization finished. F &

CopterID: —#EClassID: dffIDLLALA! 2 {f: {hi VEREt: -4k G Hh B
1 825 CarR1Diff PX4_SITL_RFLY MatchScene
BRFR VIS
(Einsuesd 921600 Mavlink_Ful
PX4: Command ID: 521 UNSUPPORTED )
PYA: FEaodleafo mede deoctiootod K 33
PX4: GPS 3D fixed & EKF initialization finished
PX4: Enter Position Mode! Vx 0
Ad: Command ID: 512 DENTED
PX4: Command ID: 521 UNSUPPORTED d 0
PX4: Command ID: 512 DENIED

FTFF Python38Run.batizfTpython test.py H#iT.

Vy

lc


SITL.bat
Python38Run.bat
test.py

F:\git\4.RflySimModel\2.AdvExps\e6_CarR1DiffCtrl\5.Car825Posctrl_Py>python test.py
HostIP is 192.168.1.3
Start listening CopterSim heartbeat Msg ...
Got time msg from CopterSim # 1 , running on this PC
End listening CopterSim heartbeat.
Got 1 CopterSim on the LAN.
Request CopterSim Send data.
FF 48 i# N\ Offboardiz =,
FRENRESITEEN
4.49335065664419
.334313950458667
.240955612627169
.174678707636225
.108617219493457
.010847350052959
.9695965351787987

7ERflySim3DEELINMR,

@ RilySim3D Full v4.00-0
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M, kgt
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P, A
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’ / & /_k//
N 2
[ 4 4 I!
step5:iEREEK

ERERflyToolsSX R FHFTHWInWSLiETTmake distcleanFFFNIT5eEE, BRBITREFENMZE, FHREFRL, SHESER,
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