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Parameter Editor Cancel

IO PWM disabled (RC only) « Reset To Default

Can be used to use a configure the use of the 10

EiE




(2) L14hkAs2ZfE, HFIREFSHTHITEREDR, By, S8HF28E TSYS_USE_IO,
BINFBZERITSHEFHITIRE. B, ll%EEﬁLiﬁutH?%EI/O PWM OUT#&DL VEEHE
Ih, EPWM MAINFRXYEOEBALHITIRE, 2/, ER %728, EEEM, @I CHSEH
&, MELXAVBHNZEEHE.

l]II

AATAY WE
A\ctuator Testing Actuator Outputs

PWM AUX PWM MAIN UAVCAN
MAIN 1-2 PWM 400 Hz =

Rev Range

Function Disarmed Minimum Maximum
(for Servos)

MAIN 1: [ Motor 1 + | |04 1100 1900 M |

MAIN 2: 1000 1100 1900 .
MAIN 3-4 PWM 400 Hz ~

. : 4o : Rev Range
Function Disarmed Minimum Maximum .

(for Servos)

MAIN3: 1000 1100 1900 W |
MAIN 4: | Motor 4 ~ | |04 1100 1900 W |

Za, FBEMmEEEFMU PWM OUTHO £, EEStELL, B ZA1EPWM MAINFISERY
EBALETUAITER K, EPWM AUXIREFHIMNEBENEITIRE,. Z2/E, ER (T8, EEE
M, BICHSREDIE, MERETANENESH,

IJII ML BT

PATE IXE

ctuator Testing Actuator Outputs

PWM AUX PWM MAIN UAVCAN
- =
AUX 1-4 PWM 400 Hz =

: ) _ ) Rev Range
Function Disarmed Minimum Maximum i

(for Servos)

e 1 [
o e - N N N
woce [+ N N




| 5. RIS

| REBRNIR A1 HIL16CtrisPWM—EE(FTEIF 164
PWMIEH{S SIEIR

HIL16CtrisPWM

iSEnCtrl: LEiROMIAAtruelry, M&RXCtrlS[16]HO%E; [NIELIX[1000, ...,
1000].

CtrlS[16]: NIZARRIMNI6EPWMITHIES, AFHILGE, SEE/1000%/2000, %R
IheeZFERE TR PWM_output—EEHIPWMIEIR By “PWM_output” Aik, MFZheEiE
B, CtriS[i]=100020004 3R rEAEI CoptersimmDLL g0l X TEIERRE, CtrIS[i]

=1000,00044 34 R ICEZEI CopterSimADLLIZ 89110



iii Block Parameters: HIL16CtrIsPWM X

Subsystem (mask) (link)

This block outputs 16D PWM control signals Ctrls(16] for HIL simulation with range
from 1000 to 2000

This model has the same function as PWM output if “Publish Outputs” is checked

If the input port isEnCtrl is true, the Ctrls will be sent; otherwise
[1000, ..., 1000] will be sent.

In configuration page:

If "Auto arm” is checked, the module will send arm command when isEnCtrl is enabled
If “"Auto block PX4" is checked, the module will send signals to block PX4' s output

when isEnCtrl is enabled, which makes sure this Simulink controller can control the
vehicle.

If "Auto Loiter” is checked, the module will send cmd to unblock PX4 and switch to

auto loiter mode when isEnCtrl is disabled, which makes sure the vehicle can switch
to PX4 controller and stay in the air.

Notice:

For multicopter, Ctrls[il=1000-2000 will be eventually mapped to inPWMs[i] of
CopterSim DLL with range 0 to 1

For fixed-wing, Ctrls[i]=1000-2000 will be eventually mapped to inPWs[i] of
CopterSim DLL  with range -1 to 1

| Parameters
B Auto arm B Auto block PX4 @ Auto Loiter

|Sample Time (s) -1

0K Cancel Help Apply

WHEH ASRRENEEN ARG, EEAKENXT:
E4)kAuto arm, HisEnCtrlim O A Atruely, IR LIXFEBIIES.

£ a)i7%Auto block PX4, NMIIRIUERIX(ES BERPX4BVEIH. HisEnCtrliEO%m AN\ true
B, SEASimulinkizdgsimsz B,

EDEAULO Loiter, ISR E X R SRIRMPXAML IR, HIIMEIEMLoiterE, 4
ISENCtrlE I A\ AfalseBT I Bl Loiterifizt, MTTHRELAT LUIREIPXAIEHIS RIS
e,

Sample Time(s): FRt¥BFiaE],

| RBEEAS2: InputRcNorm—iEBiE 2 E5)3—1k
PEIR

gz g r i@ )3 — L L IR ST B B9 - 1~ LE IR




InputRcNorm

CH1: NimtR¥®E, TEAN: -1~1, 1RTHREGH T,
CH2: RMiahfRmEE, SEBM: -1~1, 1FRME& NG ¥T;
CH3: Nt il @E, SEEN: 01511, 1IRTARLSG ¥T;
CH4: RNiadmAuEE, SEEN: -1~1, 1FxRREASEE;

WEFTASRENEENEE, HAKEXAT:



iti Hock Parameters: InputRcNo A

Subsystem (mask) (link)
This block outputs the normalized control signals from RC

roll: [-1,1] move right, positive roll rotation, right side down
pitch: [-1,1] move forward, negative pitch rotation, nose down

vaw: [-1,1] positive yaw rotation, clockwise when seen top down
throttle: [0,1] for 0% to 100% throttle, move up when throttle>0.5

throttle
or [-1,1] for 0% to 100% throttle, move up when throttle>0 throttle

Throttle range type:
© [0,1]: 0 for 0% throttle and 1 for 100% throttle
(O [-1,1]: -1 for 0% throttle and 1 for 100% throttle

Sample Time (s) 1/250

OK Cancel Help

E4063%[0,1]: NMICH3m % 3T E N0~1,
E0)37%E[-1,1]: MCH3m M HEUESEEA-1~1,

Sample Time(s): FRA¥BFiaE],

| REBEAS3: input_rc—EBiEEmAIRER

ZERAVFAFIBRRBRCEAFINGES, BIXMIRALIERRBHNES, 2FZ1

EiTmEnE, UWREMHN—EER, NTEMRR, XEaHE:
1. Channel Selection—i@i&i%&#F

a) uintl6HHEREL, RRFKBITHIZSERIPWM(TEERF)E.

b) MEEZH BERIPLHEE,
2. Channel Count—iBiE%4

a) Uint32{i #3ERAY, #RPXAKL MRS MAYIEE K,



3. RC Failsafe—iZT 2315 5 K RRIF
a) f/REEIE!, $8/RRC TXIETEAXFailSafels5 (MIRIZEIEH)
b) B rfailsafetrE: TETxKMEE TxBHSEER Atrue, FNHfalses

o) REELNRSEAEN, RAamizLtE—% (PPM) RSB AERBHSIFEININER
TEANBELZ SR,

4. RC Input Source—iEZF 235 S HNE
a) MASEIELEE, 1BRRCENRE MR,
b) EENUMX 4Rk BB A :

RC_INPUT_SOURCE_ENUM.m

RCINPUT SOURCE UNKNOWN (0)
RCINPUT SOURCE PX4FMU PPM (1)
RCINPUT SOURCE PX4IO PPM (2)
RCINPUT SOURCE PX4IO SPEKTRUM (3)
RCINPUT SOURCE PX4IO SBUS (4)

5. RSSI—$EU {5 SR EIEIT

a) BUIESBEEIR (RSSI): <0: KREX; 0: FTfES; 255: W
6. RC Lost Connection—EiZ8# (= S RKREE

a) FERRCIEUEERER SRV /REUEREL,
b) 1R EEMIEFEABTIEINELE, MATrue, FMHfalse,

) TruelBEERE RSB ERER, BHAURTE “BEN RFELTLBEERE
Ko

d) d0R T A failsafeltBBIRXTERERR ER G S L, MR alse,



Ch1p

ch2 )

ch3p

Cha

input_rc

|El Block Parameters: input_rc

P4 Input RC (mask) (link)

RC Input Block

Receiver Inputs from the Pixhawk hardware
Sample Time

Channel Selection
B Channel 1 B8 channel 2 8 Channel 2 B Channel 4
() Channel 5 [C] Channel & () Channel 7 (] Channel 8

(O Channe19 (O Channel10 () Channe111 O Channel12
D Channell13 [:I Channel 14 D Channel15 D Channel 16
() Channel17 () Channe118

Optional Dutputs
(] Channel Count [ gss1
) RC Failsafe [ RC Lost Connection

[ RC Input Source

HH (C) 78 (1)



| RERNIRS4: HIL16CtrisNorm—TE{41EIF 164k
13— {LiZFE SRR

HIL16CtrisNorm

isEnCtr: HisEnCtrlimOm A\ otrueby, NI&ECtrIS[16]imO%3E; TR L=E[0, ...,
0]o

CtrlS[16]: RiIZIEREMN164E)T—1LITHIES, BTFHILFE, STER-1581, WNTFZheE
WA, CtriS[I@EE0RI1AERER; MFEEEERE, CtriS[i@FE2-121A85EE, HA
0%ZE100%H5H7], SHIJEEWMNR-1E1L,

I H I CtrIS[16] RIS & 123 CopterSimAYDLLIREL AYinPWMIZ O R,



|E| Block Parameters: HILT16CtrisNorm X

Subsystem (mask) (link)

This block outputs 16D normalized control signals Ctrls[16] for HIL simulation with
range from -1 to 1

If the input port isEnCtrl is true, the Ctrls will be sent; otherwise zeros output
[0,...,0] will be sent.

Notice:

For multicopter, Ctrls[i] is wusually with range 0 to 1

For fixed-wing, Ctrls[i] is usually with range -1 to 1

Note: the throttle channel should also be -1 to 1 for 0% to 100% throttle

The output Ctrls will be eventually sent to inPWMs of CopterSim s DLL model.

In configuration page:

If “Auto arm” is checked, the module will send arm command when isEnCtrl is enabled
If “Auto block PX4” is checked, the module will send signals to block PX4's output
when isEnCtrl is enabled, which makes sure this Simulink controller can control the
vehicle.

If “Auto Loiter” is checked, the module will send cmd to unblock PX4 and switch to
auto loiter mode when isEnCtrl is disabled, which makes sure the vehicle can switch
to PX4 controller and stay in the air.

Parameters

@ Auto arm @ Auto block PX4 8 Auto Loiter

Sample Time (s) -1

Cancel Help Apply

WEFTAARENE BTG, HAEFEXNT:
EA)EAuto arm, MIBAISEnCtriEY, EHELIEMBBIES,

EnJiAuto block PX4, MIERRERIXESREikPX48V . SHisEnCtriiEO A true
B, RHERSimulinkizHl2siTHIE R,

E4AEAuto Loiter, IR R IXT <SRRI PX4taH ARG, HUIRE|Baloiteri®g, &
isEnCtrlizO N\ falseBttiR E| LoitertRTl, MMBARER AT LTI E|PX4TH 23 H R IF
T==H,

Sample Time(s): FR#¥BtaE],



H}

| REEENR S5 Torque ThrustCtrls—AF1774E:
Hl{E SRR

KRiZENDMAE (F—EH) THIEactuator_controls_0HE (ZXPX4 v1.14kRZAHAY
vehicle_torque/thrust_setpoint) , H£3PX4BHHIMixerBITa5itE B &S, KD
£aCopterSimEyinPWMsi N, ITHITANBIEEN, BENSE €Y, NWEZIRED ¥HLHIT
7o

TorqueThrustCtrls

iSEnCtrl: EHHAAtrue, MIEXCtrisiThlZE, KRN%iX[0,0,:--0,0].

Ctrls[*]: fiAsingle#iERERVIZHIE, BAMNIT:



E1EEHIEE ¢ WFPXAkRAAVL. 7~v1. 13hRA, ZIEHF L Xactuator_controls_OHJUORBIEZE. XFPX4
MeAovl. 14k, ZiEHRIF A% vehicle torque setpointflvehicle torque setpointAJuORB:H
B,

AX— : Ctrls[4]

X HURBIRR T SeXH %R

Y HURBIRR TSeY%E

Z . M ARR T4z %E

Thrust 1D : HUFLIFR TRZiEHES, ATORTE LT,

B Ctrls[6]

X HUERRIRR T SeXB %R

Y HURBIRR TSRYHIEE

Z : SRR N5z A%

Thrust 3D : HUARIRRTOX. Y. ZihED, SAZATORTME LT,

fERESE2:EE (St FVOTLs) @ WFPX4kRAAVL. 7~v1. 13kRA , ZiERF L Xactuator controls 1fY
UORBER. X TFPX4hRAAvl. 14hRA, ZiEHRF.kXvehicle torque setpointl#l
vehicle torque setpoint1AJuORBEE.

BH—  Ctrls[8]

X HURBIRR T SeXH %R

Y HURBIRR TSRYH%E

Z : MFSARR N5z %

Thrust 1D : HUFLIRR TRZiEHES, ATORTE LT,

X1 : NUASIRR TERX 1558

Y1 HUABIRRTSRY 150 /0%8

Z1 : NIRRT 5215

Thrustl 1D : HUABIFRTRZ1MHES, KFORTMELET¥IT.

BT Ctris[12]

X D HURBIRR TSeXI%E

Y HURLIRR TERYHIIEE

Z : AT R TR ZH3E

Thrust 3D : HUARIFRTOX. Y. ZihiED, AZHATORTME LT

X1 NUABIRR T SRX 15058

Y1 HUABIRRTARY 13058

Z1 : HUAIRR T 52105

Thrustl 3D : HASIRRTEXL. Y1, Z15#ES, BZ1HAFORTMA LT,

WEFTAAEENEENEG, HAFEXNT:



[*a] Block Parameters: TorqueThrustCtris %

Subsystem (mask) (link)

Thiz block sends the nominied xyz torque and thrust (1D T or 30 Txxyz) control
signals with range =1 to 1, which will be sent to PN mixer to control the motors.
For multicopter, there is T=Txyz(3) and T is [0,1], because Txvz is defined in body
FRD frame.

If the input port i1sEnCtrl is true, the Ctrls will be sent; otherwise zeros output
[0,...,0] will be sent.

1 (normalized)

Txyz: thrust setpoint along X, Y, £ body axis [-1,
=15 (normeal i zed)

Uxyz: torque setpoint about X, Y, 7 body axis [

For PX4 1.7 - 1.13, the Ctrls will send wORE message: actuator controls 0 and
actuator controls 1 (2nd channel, for VIOL ete)

For PX4 1.14 and above, the Cirls will send uw(RB message: wvehicle torque_setpoint
and vehicle torque setpoint, and vehicle torque setpointl and
vehicle torque_setpointl (2nd channel, for YTOL etc)

In configuration page:

If "Auto arm” is checked, the module will send arm command when isEnCirl is enabled
If "Auto block PX4" is checked, the module will send signals to block PX4' = torque
and thrust (actuator controls 0) message when isEnCtrl iz enabled, which makes sure
this Simulink controller can control the vehicle.

If "Auto Loiter” is checked, the module will send ced to unblock PX4 and switch to
anto loiter mode when isEnCirl is disabled, which makes sure the vehicle can switch
to PX4 controller and stay in the air.

Parameters

D Torque Mxyz + 1D Throttle or 3D Force

© 1D Thrust throttle T (T 0 fly upward): Input; 40 Ctrls[4]
() 30 Thrust force Tayz (Txyz(3)<0 fly upward): Input: 6D Cirls[6]

[ Enable 2nd channel (for YOTLs): Cirls should be BD or 12D

Option Functions [
8 Auto arm B Auto block PX4 B8 Auto Loiter

mam

Eb'a;mp]u Time (s) -1

| —nﬁ"_ Cancel Help Appl
Parameters. RIEENXEFIEGESHENLEE, BEAEREN I iR,

Enable 2nd channel: &4k, MRS RBE2ITHIEE,
E4)%EAuto arm, HisEnCtrlimOim N trueby, WG L XEEBIFES,

#En)iEAuto block PX4, MIERRERIXESREikPX4pV L. SisEnCtriizO A true
B, REEASimulinkizhlg8i=HlE R,

EAEAuto Loiter, R R IXSHRIRITPX4taHAIGRRE, HiJRE|BaloiteriEr,, &
isEnCtrlizO% N\ FfalseBtIiRE|Loitert® D, MMmHRER B AR R PXAITHIBSH RIF
E=HR,

Sample Time(s): FtEATa]



6.8E &

1. Quan Quan. Introduction to Multicopter Design and Control. Springer,
Singapore, 2017

2. 2R IR B B4 E5Rim XB1EIF ZheE ¢T38t 5% M]
B F Tk Hikfk#t 2018.

3. @ FHE £ ZheE (1Tt 51T S8k M] BB F Tk Hihk+t 2020.

4, 2 F.ZhRET ANIZIZITHILER[M]. 88 F Tl HAk$t,2022.

7.%% D) En

Ql: LIEIIERFEZEMIIIESimulinkiEEe

in)EEHER . TFTF[Expl_HIL16CtrIsPWM.sIX|FRWXHE, SEdmiFes<iTHIMEIR,
T RE RS,

A RER AR

* KREBEMATLABRRZSE S /92022BLA ERRZAR

o HIARflySIimT AR T EMLTLE

s ZEEREMBOFNARKBIRES, RIBRRERRFNR
o HfRSimulinkiV4mIF 23 IR AL E IE 7

Q2: TkizE EfFEIHERM

PIRAHER . FEMATLABAR$1TE O N\PX4Uploadai m i E1E3&5/E, CMDXHEESZ R EE
S B K BY (8] TR Ao
AIRERENBRSE:

* KMBUSBHIELIERELRE

o MIN VTS BEEIER, REEERTPEEIRGIE ECOMERO
o ME YTIRETIEMRTE

o THINEER KT R SMRIF < (px4_fmu-vex_default) @ EILED
o EAEIRUSBIZO N FERAFREHIEL



Q3: KHINIMRAIESE (CHS@EETIHRKN)

iMREHEA . 7ESCIS T BT IR CHS BB MU HIANEY, YA AR TNERTE PX44HIAN
SimulinkiZ %l Z i8],

A REREFRRRS R

o MEEKRCHIBBIRERSIER, BIRERESRBETEL
* HiiARePX4Block#EIRECE IEHS, RESSIEMAEITCHSES

o IIFISEnCtrl{E 52182 E IEMSSIE RN

o MEKESIMLE, WRAIFINMIZHIRTIIR

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


https://rflysim.com/
https://rflysim.com/doc/zh/HowToInstall.pdf
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