ERNFEAEENRIT RIFREHE

1. 3E3EBHAY

ALWUER¥EME/NNE (CarR1Diff) AR, ERIUMETE RflySim F&FPHWEHIIE—
“YEHIZR + WHE —HUNEZERE., TREERNEDNHFENEM L, FR
MATLAB/Simulink £%| PX4 Rover N#|S5RBIZZ1E, RKiTHl285 6DOF shHFE&E/MEIR
—> CarR1DiffNoPX4.slx XA, ZERANEER (Embedded Coder) ¥ T8ATHE
R ( .d1l / .so ), HI CopterSim MIEIETT. HIREAIEME PX4 BEHRIER Tid
MARIETT (SIL=1, AEP Simulink I=HI28ERR) , BEHMREE HITL/SITL &AM (SIL=0 B
4MER PWM EI8) o

I AR, HREEXEILITFER:

218 RflySim 25122 “Simulink & —» SR ATUCIBER — T8 DLL —»
CopterSim M#EF{BE" HNEEH LM,

IBfZ inSILInts / inSILFloats EHIMY (SURELSSIRETERS) HAIHEX
REEFHIEXIELSIERE;

Z1EFF Python BIZs4Z UDP O MG ERELEMRH . (UEITH. RERTH. RE
HRMARE. FEFES, RIWNEARETE;

BRERNE “WEEKEK PID (RERF + RBATAREIF) + ZHREE WITHIZSRE K
H5 PX4 Rover JEITIRETRIFT NI X R0

2, FREEK

o IEER: Windows 108 EARAS; RlySimTEsE L,
o WHER: EiEA/amK1E 1,
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KR

BIFEER:
(22 H F]\RflySimAPIs\4.RflySimModel\3.CustExps\e5_CopterSimSILNoPX4\9.CarR1
DiffModel

AL AR T FEREWIT:

9.CarR1DiffModel

— CarR1DiffNoPX4.slx # INELEEIRE (BEHI28 + 6DOF zhA%, Simulink)
— CarR1DiffNOpx4 init.m # FEWMBH + ERIRSRETREHA THREBEHT)
— Init control car.m # ¥EHIZR PID S¥BHA (#% CarR1DiffNOpx4 _init.m &
)

— GenerateModelDLLFile.p # C++ fXF3 - DLL/SO TaiA

— CarR1DiffNoPx4.dll # Windows THGREEEDIAHEEE (RIBLEREITE)
— CarR1DiffNoPX4.so # Linux THEGEEAmSTHEE (RBEREITE)

— CarR1DiffNoPX4.bat # BRI AERA (SimMode=3, SIL=1, £F% PX4)
— Python38Run.bat # RflySim Python 3.8 E{TIFEHIA

— demo_car_simple.py # INEEEEFINAER (B-UE-RE-RNAEREZ
%)

4. AR R

4.1 chiSSERERIF

A P BEEMATLABRELZRE 7 RIFEMCHIBEIFE, AIERAGITRE:
[RflySimZ2E H R]\RflySimAPIs\1.RflySimIntro\2.AdvExps\e6.VisualStudiolnstall
HITBEITEE.

FIAMATLABE A S EI HRIRIEXHFFERT, 1B1T CarR1DiffNOpx4 init.m R,

"LAB R2025b

- 7
] e & | &) mas = = 55 Bevm
B@ N |HEES D Bow D) &
C - 2 . smimas i == .
TR BE 0 omm owE S0 T Eg © R | Generate Find | EiEs 0 = | sl
- - - - R#= - ~ < & Bmis Test v Tests RIp=EE
i SH 2] Ea Ly TEST T BT
ﬁ ﬁ [0 » D > RflySim > RfySimAPIs » 4 RflySimModel » 3. CustExps » e5_CopterSimSILNoPX4 > 9 CarR1DiffModel
Xt i CarR1DIffNOpx4_initm X
1374 + 7 D:\RflySim\RflySimAPIs\4.RftySimModel\3.CustExps\e5_CopterSimSILNoPX4\9.CarR1DiffModel\CarR1DiffNOpx4_init.m
1 % CarR1DiffNOpx4_init.m

assets

% hEEeERE (ZEiem) LERDELEE
% BT CarRIDiffNOpx4.slx

%
% #T CarRIDiff_init.m, #IT .
% - SIL BHEDZE

% - BARHE pID FH

£ CarR1DiffNoPX4.bat
= CarR1DiffNoPX4.dll
£5) CarR1DIfNOpx4_initm
) CarR1DiffNOPX4 slx

= CarR1DiffNoPX4.5s0

BN O W AW

v demn car cimnle nv = - T Er T AT e

EMATLABRXXEFTFF CarR1DiffNoPX4.slx #2F, 3ITFH “APP->Embedded Coder”,
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.
.

D‘ CarR1DiffNoPX4 - Simulink

& & ] ] (] (# Uy 3] & td

FEL &t App f7:204 =E EHRIRES 23 =T HEARIE Embedded ERIR ER B=x Simulink TREN SR
BANTHES + - EEE fakaia- it fEteR thitse EH(ROS) Coder = Pari Test

i p-e’d APP
fRE0© v
< MATLAB Function CarR1Di ffNoPX4

® |CarR1DiffNom<4 3
I

ERLSIRETIRRET “EREE,

bﬁ CarR1DiffNoPX4 - Simulink

@ Q @ D BRI

= Baomes - | &

BAZURES - C++ | RIEES | C/C++ REBEA @ gz - HEE0 ‘ CarR1DiffNoPX4 | ERRAAS EEMNE F Wigssnes | WO
Enjual HEh fis5=] ERUES HE a1

e -

<« MATLAB Function CarRIDiffNoPE4 *

® ‘CarR1Dh"fNoPX4 »

FIFmIETA

TR ®
Dean [<)lFerazo m )l Y] | @0 A4 Db |
e e wrTCr e e TowCy ST

1 ### Writing source file ert_main.cpp

} ### TLC code generation complete (took 8.265s).

| s EERESANELES.

N e #4# BAUNSERL CarR1DiffNoPXa MIRREBAER

NEZIMET T Sinulink BE LP e DRIy SImRFIySInAPTa\A . RFlySinModel\3. CustExps\e5_CopterSimSILNOPX4\9. CarRIDiffModel\CarR1DiFNoPX4.s1xc" FRBIEEN,
ERE
{ mERRREH:
NS ) BERA RE BEFEEIE

U CarRiDiffioPxe BREGXAFATHMRE REBELR.  on on 57.938s

VBT 1 DR, #1 PHE(e MIRBSRENN)
i IRIFIFHENE: oh 1m 3.9191s

L EESRERNTR

RS - RO
s x

IR[BIMATLABE 4, TEMATLABHIEYT GenerateModelDLLFile.p Flds, 4 pkohSEEEE,
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—_— - S - R I - R I et ——— - — e —— =

el

v X Bl - CarR1DiffNC
& 4 %P D:\RflySim\Rfly®
-
» assets 2
] CarR1DiffNoPX4 ert_riw 3
> slprj 4
= CarR1DiffNoPX4.bat &)
= CarR1DiffNoPX4.dll 6
15) CarR1DIffNOpx4_init.m ; i
CarR1DiffNoPX4.slx 9
(8 CarR1DiffNoPX4.slxc o 10
= CarR1DiffNoPX4.s0 11
MY _demo car simple oy 12
fa Ger.erateMn-deIDLLFi an s
: Enter 14
g = 15

» 3 MulticopterModel. zL;:II T | O 16
= Python38Run.bat 17
M Readme_1.md & MAT =BT O 18

iZHEI]ZIKJI%§EJJEEJZB’@AS'I#CarRlDif‘fNoPX4.dll\ CarR1DiffNoPX4.soFi N E 0 3 NTE
WindowsHILinux&R& 4 FEohEEERE,

D CarR1DiffNoPX4.s0 2026/6/1 15:24 SO &

CarR1DiffNoPX4.dll 2026/6/1 15:24 NFEEFTE

| 4.2 {(ARIRVIEN

XWEIETT CarR1DiffNoPX4.bat X, 7EHBFIIEERRAN 1, FFHEIFRIBNLT
o A =E5N 1 QGC #hmEuh, 14 CopterSim. 14 RflySim3D 4.
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e

! 4.3 BT HIIER

X7 Python38Run.bat filZs, TESEMHIGISIEMERLIAN: python demo car simple.py iE
TNEEERIRER.
1 CGAWINDOWS\system32\cmd. X + ~

Use the command: 'python XXX.py' i

D:\RflySim\RflySimAPIs\4.Rfl

Python i&i2 UDP 30100 i#O M CopterSim &% inSILInts/inSILFloats <%, MAEFRA
# inSILInts[0]=7 (hasCMD+SIL+Armed) f#Sli, REREMUBIRFIES.

HYEER:
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BEX inSILInts[0] inSILInts[1] 5 EH

R 5B 5h PosHo

R 7 0
Z30 ¥
I EEH 519 1 1 =HasPos
65538 = HasVel +
REFEH 65543 65538
NED
PN 4114 =HasVel +H
REHRATEIRE 65543 4114
asYawRate + FRD
. A Bl N R Tabs 4= 0|
EAR 2055 0 IEEEES
Home &
=5 1037 0 BIRZE

5. kMBS
5.1 LIEE(KBIRSHESS

ALBHIZOE “GatEE! + JME8 Python 151" MIRERTLIAIR:

1. BIESITEMEE (MATLAB): 7£ CarR1DiffNoPX4.slx Hi§ “HIS/#xk|2s”
5 “6DOF shh%” &ERE—iZ; B Embedded Coder 5% C++ X553, BH
GenerateModelDLLFile.p ¥JEH carR1DiffNoPX4.d1l (Windows) #
CarR1DiffNoPX4.so (Linux)o

2. {FEIB1TMER (CopterSim + Python fll) : CarR1DiffNoPX4.bat LA
SimMode=3 . DLLModel=CarR1DiffNoPX4 [Sz5f CopterSim, #E_E—H# DLL {EA#H
EXRME; Python =283 UDP OB HIIE<SITEAK
inSILInts / inSILFloats M IMERLEAIXLS CopterSim, HH DLL REBAY Simulink 3%
H 2SR IREh/ NEIBED, RflySim3D fask = 4Rk

BIRIEERIT
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Python (demo car_simple.py)
| inSILInts[8] / inSILFloats[20]
v UDP 30100
CopterSim — fN# — CarR1DiffNoPX4.dl1l
| GuidanceCore (&S + RSN + HISE)
| I EEIF PID - throttle
| L RAiMAE=RIF PID - differential
| DiffMixer (Z&E#) - PWM L / PWM R
v 6DOF EiA1%¥ + himiEfb
EERIRE — RflySim3D =48R

Hrf sIL FREMDREIEHIKIR: SIL=1 BIAREP Simulink $£HI884ER (ANSKIERYIRII (G
Hi®E3();, SIL=0 BISMEF PWM EHi&, FF HITL/SITL,

5.2 inSILInts / inSILFloats ¥ 1riN

SERENIEFEASHEESSRETERE, AR HRAAR:

inSILInts[0] 79 Vehicle Command il (Z{IE{1E40M) :

bit16:
bito: P bitl1:
bit0: h bitl: S bit2:A  bit8: T . bit10: Offbo
ositio Retur
asCMD IL rmed akeoff 0 Land 0 ardPo
S
B¥en RER(H . RRBIC . NN HNER{IL
b @ TE 0 BE OEm T
2 BiTH ;7 Bi52

BIGNAREIES 7 = 1(hasCMD) + 2(SIL) + 4(Armed) ; {IEBiF4|
519 = 7 + 512(bit9 Position) ; JREE/YMERIEHE
65543 = 7 + 65536(bitl6 OffboardPos) ; 2%

1037 = 1 + 8 + 1024(bitl0 Land) ; JRfT 2055 = 7 + 2048(bitll Return) o

inSILInts[1] /7 Offboard {=HIKRIEE (FEEZA4EMN) :

=1 aX {EBM inSILFloats

[0-1] = posX, posY (B¢

) HasPos — {i B i) Home &%, NED m)

[3-4] = velX, velY (NED

2 HasVel — &R E &
m/s)
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=] aX {#EMAM inSILFloats

8 HasYaw — fRAnfi=Hl [11]=yaw (rad)
HasYawRate — {Rff = _
16 - [14] = yawRate (rad/s)

XS 1T #{E4E0, %0 HasVel + HasYawRate =

18; 65538 = 65536 + 2 . 4114 = 4096 + 16 + 2 FHEINLIRRITE
(NED/FRD), */NEMSHAE, BEIEEAIZE HasVel / HasYawRate {&fil. FTB
AE. ARERAYHMEMmMIEE.,

5.3 I¥HIFERF demo_car_simple.py figh
ZIEFERIZEMNIEFIANG, BETRT B o (BT - ZEEH - EEHRMARER
— 2F NTBMIE. TERIEREN B,

(1) SAAPI S

2@ B RflySIMSDK By ctrl BRMIAN sys.path , §A\ DU1SimCtrlAPI 1FHIEO
¥, HLL copterID=1 GIELH (MRAESF 1 S/%F), CTRL_FREQ=30 F/RLA 30 Hz
HEEMEIFELEIES — SR EEINGRES: IR 182, MIERZE—XENA,

sys.path.insert (0, r'C:\PX4PSP\RflySimAPIs\RflySimSDK\ctrl")
from DL1SimCtrlAPI import D11SimCtrlAPI

CTRL_FREQ = 30
DT = 1.0 / CTRL_FREQ

No o s WwiN P

dll = DL1SimCtrlAPI(CopterID=1)

(2) EB¥E$ %% sendCarCmd

XZIEMREMMNNXERE. CIBEEEEEEEMEEN inSILInts[8] 5
inSILFloats[20] #%%H: intse BN inSILInts[0] (Command fiEl), ints1 E
A inSILInts[1] (3=HIKE),; HAEWUE/RE/RIMENIZIMNAYENERS BN
inSILFloats (& MATLAB l-index 5 Python O-index FY#5) , R5EH
dll.sendSILIntFloat() &iX.
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demo_car_simple.py

def sendCarCmd(ints®, intsl, posXY=None, velXY=None, yaw=None, yawRate=None):
inSILInts = [0] * 8
inSILFloats = [0.0] * 20
inSILInts[O] = int(ints0O)
inSILInts[1] = int(intsl)

if posXY is not None:
inSILFloats[0] = float(posXY[O])
inSILFloats[1] = float(posXY[1])
if velXY is not None:
inSILFloats[3]
inSILFloats[4]
if yaw is not None:
inSILFloats[11] = float(yaw)
if yawRate is not None:
inSILFloats[14] = float(yawRate)

float (velXY[0])
float(velXY[1])

dll.sendSILIntFloat(inSILInts, inSILFloats)

(3) BiER O: REsH

%1% intse=7 (hasCMD+SIL+Armed). intsl=0 (FCITHIZERY) FH4:2 0, NEE

‘B B, BIEBMHENUERT (PosHold) FEiifsFdn, ﬁiﬁﬂﬁﬁ
next tick += DT EZE sleep until() FRIE™H&AY 30 Hz T54H,

while time.time() - phase start < 2.0:
next tick += DT
sleep until(next tick)
sendCarCmd(ints0=7, ints1=0)

(4) BiiEg 1: {uEizH — (10, 5)

ints0=519 (TEfEBIEM _E&MN Position fiI). intsl=1 (HasPos), BirMIEBE A\
inSILFloats[0-1] . E#x = iREIFHZRM Home = + ®wiZ=, Fb (10, 5) FRAEWN
Hamdt 10 m. Em&R 5 m.

while time.time() - phase_start < 10.0:
next tick += DT
sleep until(next_ tick)
sendCarCmd (ints0=519, intsl=1, posXY=[P0OS X, POS Y])

(5) BiER 2: FERH vx=2, vy=0

XENH APl #2E4FEY  sendD11VeINEDNoYaw() » ANEFFETF
ints0=65543 . ints1=65538 (HasVel+NED), [@ NED dt[E4AE 2 m/s RE, /NFEITH
2318 NED REXEMBE NFIRIRE + X,

9/13



while time.time() - phase start < 5.0:
next tick += DT
sleep until(next tick)
dll.sendD11VelNEDNoYaw(vx=VEL X, vy=VEL Y, vz=0)

(6) BiER 3: =[E + winMEE (EE)

JFE sendDllVelFRD() , HFXTF

ints0=65543 . ints1=4114 (HasVel+HasYawRate+FRD), LtBHZHIZEHN “EHiEE
7. BIEIRE V_des=vx . RATEIREZE r des=yawRate Hix Fk, L 1m/smi# + 0.5
rad/s A%, NEE IS/ BRI,

while time.time() - phase_start < 10.0:
next tick += DT
sleep until(next tick)
dll.sendD11VelFRD (vx=SPEED FWD, vy=0, vz=0, yawRate=YAWRATE)

(1) B%

KX ints0=1037 (hasCMD+SIL+Armed+Land) #54&3 %, /NELUEREE ramp

down Z 0 [5FEzB}S Disarm,

while time.time() - phase_start < 3.0:
next tick += DT
sleep until(next tick)
sendCarCmd (ints0=1037, intsl=0)

5.4 IFHIE R0 5 E R

5MheERIUELRER PID RE, NERANBRREREN

firE#H (hasPos) : fIBIRE - L1 #IF/P #% - V_des, r_des
HEFEH] (hasVel) : NED EREXE - HIFERE V des + MiAXHE - r des

Bl (hasVel+hasYawRate): V_des = vx, r_des = yawRate

V_des - XEIF PID - throttle G#rM)
r des - {RMMAERIL PID - differential (E&R=)
throttle, differential - DiffMixer - PWM L / PWM R - E#]

EIREIE DiffMixer [LEC PX4 rover diff sitl.main.mix :
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Motorl (ZAl)

thrust + steering

Motor2(kfE) = thrust + steering
Motor3(ARBi) = thrust - steering
Motor4(%Afg) = thrust - steering

.

WHSEEAN [-1, 1] , 5 PX4 HIL ACTUATOR CONTROLS —Z3{: 1.0 @i aiiH. 0.0 (%
IE. -1.0 &% EE,

5.5 =HI2EEE (Init_control car.m)

1HI2RH9 PID S5FRIESERIE Init _control car.m PEREN, EXREEEHRIF DLL
AREERL:

s FRIAE WiBA
CAR_SPEED_P / REEIF PID b5 / #R 551
1.0/0.2 N
CAR_SPEED I i
CAR_YAWRATE P / 1.0/0.05 fRANAERZELT PID Ebfl /
CAR_YAWRATE_I R abah
REZE TREXE P 1g
CAR K _HEADING 2.0 .
mm
CAR L1 DISTANCE 3.0m L1 HISaifNEE
CAR CRUISE_SPEED 2.0m/s AN IR E
CAR_MAX_SPEED 5.0 m/s BRI EERE
CAR MAX YAWRATE /2 rad/s ARATARZE (90°/s)
CAR_LAND DECEL 1.0 m/s? FEEHRE

6.5FZHH

1. RflySImEAXH: https://rflysim.com/doc/zh/

2. RflySim ZE5EETER: https://rflysim.com/doc/zh/HowTolnstall.pdf

3. RflySim &R A 5@ 0% (DLL/SO {28) 1 IWLEBERT
RflySimAPIs\4.RflySimModel\API.pdf
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Init_control_car.m
https://rflysim.com/doc/zh/
https://rflysim.com/doc/zh/HowToInstall.pdf

4. PX4 Rover EFR;EIT2sMET: Dl PX4 B4

Firmware\ROMFS\px4fmu common\mixers-sitl\rover diff sitl.main.mix

5. MathWorks Embedded Coder (C/C++{RIB4ERK) BHHY:
https://www.mathworks.com/help/ecoder/

Ele 1517 Python IEHIEEF RN ESE EMEE

Al: BEEIETUESMMUREMFAN, TRUTIRFHZE: O #IA inSILInts[e] [RIBY
BESILA (&2) M Armed fiI (& 4), BBIETNA 7 ; @ ik CopterSim ERZ
SCHOHY CcarR1DiffNoPX4.dll /25 ( CarR1DiffNoPX4.bat HF
DLLModel=CarR1DiffNoPX4 . SimMode=3 ); @ HINREMEKEEEFHER DLL
(Embedded Coder #%i¥ + GenerateModelDLLFile.p ¥J8); @ Haik Python UmiF4ELd
£9 30 Hz Ri*1E<, MAEREA—R,

Q2: UEREHINEFRBEL. EEENIRT
=p oy

A2: Z5fRE/EERIRTE Home mABX: O KWEZEH yaw (&?4%3%34%&5) Y
MR IRBIRAEIES]; @ EERIENFEA NED HIEIE sqrt(ve x2 + ve y?) , ﬁ'ﬁﬂFﬁS’iﬁl_
E, WBERESERENSER, ® BB - B8EHERM Home /= + inSILFloats R
#%, & Home RIEREESSHEARE, aIEMMBELIRIFT Home =

Q3: NERT/MEIIE, HEFERFIR,

D ZERBAET Vdes EEXRE (92m/s?), HNHdIE, rITE
Init control car.m APIA{E CAR SPEED P (REIFLL{IEZE) 3 CAR MAX SPEED ; 15
ZERREH CAR LAND DECEL IFHl, BASMEZTEMRFIHEMNER DLL ArEER,

12/13


https://www.mathworks.com/help/ecoder/

Q4: MATLAB H¥4gi¥ [ R DLL 8,

Ad: O HIABRERIER C++ KIBAEMIFE (Embedded Coder + ZZ#FHI4RIEER)
A[&% VisualStudio ZEECEFITZ; @ HIMRE! InitFen BIABIIREN

run('CarR1DiffNOpx4_init.m') , B ITEXSHREISSBIRIELRY, @ R RflySim
FEEMERMRAEER,

1. https://rflysim.com/ <
2. EFECEIBEN: https://rflysim.com/doc/zh/HowTolnstall.pdf «
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