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W EBTR, EAMERAE S 5 BE P A AT BT B PX4 Nuttx #2856 435 . XM Z AR
A=A “RB” Sk, ITEHE AT LLLLR PIAA & E B EF 5 AME, Coderceval()Z—1 M
ATLABCoder B %, T it 5 printf()if & LLE#EFHME. FREZHE, £ Nuttx FH—
LR, AEF AR LEEH L. EE A warnx()T A~ =2 printf()1E X ## R 77 %,

function fen(ul, u2)
%itcodegen

N

ul

4

u2 fen

N

if strcmp(coder.target, 'rtu') == true
coder.ceval('printf','%d %d %c', int32(ul), int32(u2), int8(10))
end

L B e

ExamplePrintFcn

2.2.3. ParamUpdate— B & X F ik XS HK EH 3k

wTEAR, ZEFAEFEEXNPXARHSH., EERANIBFFEERT BE cs
CHBENMMERTEXY, AU WU E AR HBEFAIBA TR, £EALTGEZ
B, FEHE LW csc EHIFIEA TR,

4] Custom Storage Class Parameter Updater = o X

List of PX4 Custom Storage Class objects

Auto-populate List of CSC variables

Remove selected CSC

Sample Time: El

Parameter Update module

ParamUpdate


0.ApiExps/5.Log-Write-Read/Readme.pdf

2.3. Sensors and Actuators— /& BB MPAT RO E

TimeStamp

battery_measure input_re PHi_output RGB_LED

Magx

Mag¥

MagZ

Accelx
Acoely
AccelZ Tune
// GyroX (p)’
\: :'l- GyroY (a)|
s o Gyraz ()

Baro

4— RunTimeTS b

sensor_conbined Speaker_Tune vehicle_attitude vehicle_gps

2.3.1. Battery measure— B W3 EE Sk

3 3 o BT LUK BCR B R S, E A 31T (7] uORB i L& A £ battery_statu
s K AHIH R EILR, BT LA SEFFIEAT B B ARE Pixhawk b4 A\ o JRAE SR o4 g8 3% BUIE A4 40
.

—
i

F e
Voltage: (double) i B £, #A4L 4R 4F,
Filtered Voltage: (single) 1L J€ B b JE, AL 4 R 4o
Current: (single)® b BT, LALIEH E AL,
mAH: (single) A mAH # ¥ {1 8  H,& ,
Timestamp: (int32)l & ¥y B 5] 2K .
WTEAR, BREHETRERHREE, URTEENEHMREET. ESELT
R EARR R B EEE

Block Parameters: battery_measure ®
PX4_Battery_Measurement

Returns battery measurements from Pixhawk hardware

Sample Time

1./250]

TimeStamp [»
25

8 voltage
—Voltage > (O Filtered Voltage
@ Current

8 mH
Current ) @ 1ime st

mAH [

battery _measure i () i ()

10



2.3.2. Input_re—EEZMNEHR
ZERALFR P ERE RC AHNBES, BARAINMERITUAERENES, &
EENEESEENE, UAAMHW—LEE. W TER, xLaHE:
1.  Channel Selection—3f i i%
a) uintl6 HE KA, KK B EF EH PWMEFE A F)ME.
b) WEEA X Hr # 2 p Bor T .
2. Channel Count—3f i #{
a) Uint32 fr# 48 KA, # PX4 160 I 240 0 By 18 & 4,
3. RC Failsafe—# % %# 5 5 K R
a) AM/RHEIEAA, 3§~ RCTx IEF & 1% FailSafe 55 (W RIXEE#)
b) &R failsafe fr&: £ Tx KK # Tx # 4k B B Y true, & N A4 false.
) RAEZRARTEMN, BHTH LA L (PPM) BRHERFAHER
FANTERA T HAREL 2
4. RC Input Source—E % & 15 i N\ IR
Q) MEHE/AEAR, 37 RCHANKEBNE,
b) & ENUM X+ % K2 H 2 fH:
RC INPUT SOURCE _ENUM.m
RCINPUT SOURCE UNKNOWN (0)
RCINPUT SOURCE PX4FMU PPM (1)
RCINPUT SOURCE_PX4I0O PPM (2)
RCINPUT SOURCE PX4IO SPEKTRUM (3)
RCINPUT SOURCE PX4IO SBUS (4)

5. RSSI—#& i fz 7 & Z AT

a) HEREFEEREST (RSSD: <0: KREX; 0: TfF5; 255: 2K,
6. RC Lost Connection—i& 5 % 5 5 % K & #

a) T RCEUBEERSH A REELRE,

b) R EAWETHEE AR, A True, &N A false.

c) True BH BARBEHWZECH T &L, ELTURTE “BHEN” AR LA

RAEERE K.

d) WwRWAH failsafe £ A RX /£ 655 £ KBS M, MR false.

ELERT RGN EREY “HE” HAEEREENE 7 PDF X, AEpFIELR L
X fF: 0.ApiExps\2.PSPOfficialExps\Readme.pdf

11


0.ApiExps/2.PSPOfficialExps/Readme.pdf

Ch1

Ch2

Ch3

Ch4

input_rc

2.3.3. PWM_output—EH, PWM # 3k
Wit BAMESR T LKL % PWM 5 2 5| PX4IO Myl ok 0 LU & Al 5, ULk P

WM #7251 N\ 4

KT E AT RE (B AN shd , arm B0 AR & (7 ARE TRUE). R
HiXPE, PWM B4 2K EE5 PX4 BEsm D, KB Z—ANEEE RC Tx £ A H b EATHE
K 52 7 Simulink A & F P,

ZHA 8 AF R 3 0 (BB LA uintle), FLLEFWHEE, BN T pxdfmu BE 4

F# 8APWM i s o,

Block Parameters: input_rc
PX4 Input RC (mask) (link)
RC Input Block

Receiver Inputs from the Pixhawk hardware

Sample Time

Channel Selection

@ Channel 1 B Channel 2
[ Channel 5 [ Channel &
O Channe19 O channel10
[ Channel13 [ Channe114
O Channe117

Optional Outputs
[ Channel Count
() RC Failsafe

J RC Input Source

B Channel 3 @ Channel 4
[ Channel 7 [ Channel &
O channelit O channe112
[ Channel15 [ Channel16
O Channel18

[ RssI

[ RC Last Connection

B (C) 8 (1)

PWM #y # L 2 A (usec), * R T fikoF 32 Z (1500 & 1500usec % 1.5 £H).

PWM ¥ #73 £ pxdsimulinkapp & 181X B % 400Hz(SK F P & 3 E4E 1% B 0 A

Z)e FIFIH PWM EH 3 £ 4:50, 125, 250, 300 2 400Hz,

px4 simulink app ¥ 7 B o Bt A2 ARM 35 B 1% & X K (7 /K FALSE)R % & 900usec #J
2R ME, LME ESC &£ %14 HEt,

WTHEFR, E5 ARG ERAHEZEAEE,

12



Block Parameters: PWM_output *
PX4 Output PWM (mask) {link)
P Output Block

ARM Output

Sends the PWM signals to the output ports of the PX4I0
@ Publish Qutputs (actuator outputs)
PWM Update Rate

O 50Hz
m1 g
O 125Hz
QO 250Hz
O 300Hz
> O 400Hz
Output PWM Selection
[ RIS O P 5
> @ w2 O pii 6
@ w2 O w7
@ w4 O piu 8
Y pwm4
PWM_output mH© || Eo
e HE Oy =5 El
FEERWE:

1. RflySim R AK T v3.00 87 PWM output #3344y, H X+ PWM & 5% & 5,38 73,
%% DShot, XAFEAL XL FREIA,

2. RflySim iR A& F v3.00 ¥ PWM output # 3£ H, E4 X ENMEFATGE,
THEREHTEYE (BW, REXFLEE),

B BT e, % % F TorqueThrustCtrls— 77 fn 7 48 5 &5 S5, X AL R
B FF R K, EH X R DShot S 4F 7k B A .
2.3.4. RGB_LED—LED X

i3 AR D4R %] LED W AR R o i e, i TEATR, #ERERAANEN,
—AMEHERX (Mode), H—MEFE (Color), XFAMNERERKELA, 7 LLE T
N LU 4 A 5k £ MATLAB 44 & 0 & 8 5 E:

>>:enumeration ( “RGBLED COLOR ENUM” )

‘RGBLEDCOLORENUM’ 2 ) #% % A 7 :

COLOR_OFF

COLOR_RED
COLOR_YELLOW
COLOR_PURPLE
COLOR_GREEN
COLOR_BLUE
COLOR_WHITE
COLOR_AMBER
COLOR_DIM_RED
COLOR_DIM_YELLOW
COLOR_DIM_PURPLE

13



COLOR_DIM_GREEN

COLOR_DIM_BLUE

COLOR_DIM_WHITE

COLOR_DIM_AMBER

'RGBLED MODE ENUM'Z e 4% % i 5 :

MODE_OFF

MODE_ON

MODE_BLINK_SLOW

MODE_BLINK_NORMAL

MODE_BLINK_FAST

MODE_BREATHE

MODE_PATTERN

F5ERAUAEMEEN “FHEZdEE. BERFREEZRNXH: 0.ApiExps\2.PSP
OfficialExps\Readme.pdf

Block Parameters: RGB_LED X
PY4_RGBLED - controls the mode and color of the Pixhawk RGE LED (mask) (link)
LED Qutput Block

Blocks has input for controlling the Mode and Color of the RGB LED light on the
pixhawk.

RGB_LED mH© | EHE)
2.3.5. sensor_combined—1% & % 4 Ak
i 3 AT LR Pixhawk & ] F B9 1% R B HKIE, ABXLEE A TEH#
ARt TRBEEEAEM A . mEET . B AR E A
=5 2
Magnetometer(x,y,z):(single)# 7% 11 (x,y,z),NED Ty B 37, & #7 # AL,
Accelerometer(x,y,z): (single)/n i & it (x,y,z), /M3 & £ NED THIHEZE, ¥4I m/s 2.
Gyroscope(x,y,z): (single)Ft #2 X (p,q,r), A 3 & B AL E & 15,
Barometer(Altitude): (single) A, JE 7+ (¥ 1K), B #M2 Ia & 9 AR (Z B).
uORB and RunTime(timestamp):(double) A & $2 0 & 31 LA & LA AD 9 5 B B 8] 2K o
sensor_combined 3 7 B /£ PX4 #E {f L1547 pxdio R %, UERERBNESE.
WwTEFR, E5ERAY ARG IEENHYZHEESR. AEAREZR L XH: 0.Api
Exps\11.SenorDataGet\Readme.pdf

.
|
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MagX
MagY
MagZ
AccelX
AccelY
AccelZ
GyroX (p)
GyroY (q)
GyroZ (r)
Baro

Mag Ts
Accel Ts

Baro Ts

uORB Ts

VvV VvV VvV Vv Vv VvV vVvvVvvvv

sensor_combined

2.3.6. Speaker Tune—3#&u% 28 4 3k

Block Parameters: sensor_combined e
PX4_Sensor_Combined (mask) (link)

Sensor Input Block

Sensor Combined inputs from the Pixhawk hardware

Sample Time

1/250

Output Selection

-] Magnetometer (x,y,z)
@ iccelerometer (x,v,z)
8 Gyroscope (x. v, z)

B Barometer (Altitude)

@ LORB and RunTime (timestamp)

WisE (0) i (0 # it (1)

WHIAERT] DR ST B AR ANECLER RN TR W TET, X MER

BE3INMWAGET.

® Tune ID: X 2 ¥ Uy T2 X “diif” Btk 43 KA . %X°PX4 TUNE ENUM’

HY AR BB

STOP TUNE

STARTUP TUNE

ERROR TUNE
NOTIFY_POSITIVE TUNE
NOTIFY NEUTRAL TUNE
NOTIFY NEGATIVE TUNE
ARMING_WARNING TUNE

BATTERY_ WARNING_SLOW_TUNE
BATTERY WARNING FAST TUNE

GPS_WARNING TUNE
ARMING FAILURE TUNE

PARACHUTE_RELEASE_TUNE
® IsTuneOverride: A & X B & p Ay 8 = X dn . AP UER - EHREKEX

RHERHTRE.

® TriggenX & — M AGE T, WM BFRIE XN B RBLZELA DR E
RX AR AL EE A 2), AN E AR EZENE AL
ELERA RGN EENHHAEE.
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) Tune ID
Block Parameters: Speaker_Tune Y
PX4_Play Tune - Plays a predefined tune or one based on a “string” (mask) (link)

Tone Output Block

) IsTun For Tone ID: use one of the PX4_TUNE_ENIM values
For IsTuneOverride input: if set to 1 the tune which is playing will be stopped
and the new started
For Trigger input: If it changes from 0 te 1, the tune message will be sent, the
buzzser will change its voice.
) Trigger
Speaker_Tune sz (0) HUf (C) FEHh (1)

2.3.7. vehicleattitude—¥% Ay & 3k

ZERREHT ZLRBEWESEE (R AT TH) +EREX EEETHRSGH
Vi, ZIRETETANBE LR, 54T —/> uORB = & (vehicle attitude(%£ A3l €))% 7
#, WEZRREFRNESE,

KT EZHEEHBE, LA pxdfmu EIEATH F—A, fl4m:

pxdfmu-v2 ekf2: Al T LA iH# ekf ¥ B £ /R IR E &

px4fmu-v2 default: SO(3)-FI Fl Aw i £ it . [e3BDUAnpE ) it HAT LS M1t

WTEAR, BHRERT RERREE, DR EFWESET,
=5 R X
® Roll rate:(single)iR # &, B 4 E/M £ E/H (NED),
®  Pitch rate: (single)(ff 1f &, £ 4 E/MH#FINE/F (NED),
®  Yaw rate: (single)fm it %, HE{LYE/HHFINE/H (NED),
®  Quaternion(NED): (single)iR #& uORB % i # 7 #t (NED).,
[ J
I3

0
i

uORB Ts: JH T 523 & A B9 4 4B 2 e fu B 8] B 25 .
FEARTEREN I HEAEE.

Block Parameters: vehicle_attitude o

PX4_Vehicle_Attitude (mask) (link)
Vehicle Attitude Block

Ro” rate (phl) > Vehicle Attitude measurements from the Pixhawk hardware
i Sample Time

0.01

Output Signal Selection
@ Roll rate

@ Fitch rate

B vaw rate

8 Quaternion (NED)

@ uw0RB Ts

vehicle_attitude B (C) 7 (1)
2.3.8. vehiclegps—GPS ¥ {E & B
i# 3 3 A 7T DA 3K B Pixhawk #9 GPS #(#8, 23 7% uORB i & “vehicle_gps”

16



SEILHY, B LA S PREAT B F BRI Pixhawk 4\ GPS B3 A ek BME#HEIE. w T E
From, BHRRET REEMRER, URTAENESET. SBTHE X T:
® Latitude: (int32) & /& %A% H 7 le-7 E.
® Longitude: (int32) 25 %454 HE le-7 E.
® Altitude: (int32)% MSL (P& FE) L le-3k (ZX),
® GPSTS: (double)df [l # (GPS #AuHtr), X &k E GPSHEHuyaf A #.
®  Velocity: (single)GPS i@ # &, H Lk K/,
® GPS Fix Type: (uint8)0-1=NO fix,2=2D fix,3=3D fix,
® Num Satellites: (uint8)F TitHZHW T EHK E.
EL R A EEN R HAEE,
Block Parameters: vehicle_gps X

P¥4_Vehicle GPS (mask) (link)
GPS Input Block

Return Values from the GPS topic running on the Pixhawk.

Sample Time
1/250

> Output Selection
@ Altitude

> @ GPS Timestamp
a Yelocity

> B Fix Type

>

>

@ Nunber of Satellites

vehicle_gps @0 ]| mEo | Emm | e

2.4. RflySim APIs—RflySim F& B & X

HILIGCtr ] sXorm HILIGCL ]P0 InputheCali InputReNarn

Mag2S il inkAPL Of fhoardAdvCLe AP OF fhoasdAt1CLELAPT Of fhoardPvaCtr AP

DrfCLe sghl | Postelaruall RCOverCLe 1APT eP¥iBlock

TorqueThruseCerls



2.4.1. HIL16CtrlsNorm—%E 31 16 &7 — =&z 53

HIL16CtrlsNorm
isEnCtr: %4 isEnCtrl 35 2 %1 A\ % true B, W& 3% CtlS[16]3 O #4E; & WK & %0,

0.

CtrlS[16]: AR A 16 £)F—fix=dlES, AT HILHE, EEHN-15 1. 4T
ZRBEAA, CulS[E#¥E 02 1 WL EN:; X TEREEAE, CulS[H]#E ¥ £-1 2 18
Bl. H£% 0%ZE 100%H 8], 1@ E W5 A-1 E 1,

i B CrlS[16]5 £ 4 & £ % CopterSim 87 DLL 42 & # inPWM # 1 # .,

[*a) Block Parameters: HIL16CtrisNorm 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 @ tuto block PX4 @ Auto Loiter

Sample Time (s) -1

e

0K Cancel Help Apply
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METTFAEBNRETEHE, EAKEX 0T

»  #A% Auto arm, JU|JB Al isEnCtrl B, A3 & 3£ #9135 4o

> 43 Auto block PX4, NI &% %15 Bk PX4 9% . 2% isEnCtrl 3 0 fr
A A true B, B A Simulink % % &35 F 8 A,

> %Ak Auto Loiter, A3 & a4 REIR AT PX4 fr 89 Bk, FEYT4 2 B 2 Loite
r X, 4 isEnCtrl # 1 A\ A false B 744 2| Loiter #3, AT # 0k £ 2 7] LI #
2| PX4 R BHRFEZ F.

»  Sample Time(s): KA,

A AL FRET W 0.ApiExps\16.CtrlsSingalsAPI\Readme.pdf

2.4.2. HIL16CtrisPWM—EAHFEI 16 % PWM 4| f 543k

HIL16CtrisPWM
isEnCtrl: I3 5% A\ 4 true B, M % 3% CtrlS[16]3% 0 ##E; & 0¥ &£ #1000, ..., 10
00].
CtrIS[16]: K ZMEHia N\ 16 £ PWM EH|55, AT HILE, S6E % 1000 2| 2000,
YA B % R T % PWM output— B4l PWM 3 8 “PWM output” 4. T %%

BEAA, CtrIS[i]=1000~2000 # T 57 /T | CopterSim F DLL X 87 0~1; *f TE & &R,
CtrlS[i] =1000~2000 # %t iz T ft. | CopterSim # DLL X #-1~1.
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EI 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[i]=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 inPWMs[i] of
CopterSim DLL  with range -1 to 1

Parameters
@ ‘futo arm @ Auto block PX4 @ ‘futo Loiter

Sample Time (s) -1

Cancel Help Apply

METFAERNRETEE, LAEKEX 0T
> # A% Auto arm, % isEnCtrl 35 O3 A\ 4 true B, A & X A 9HE 4 .
> &A% Autoblock PX4, MHESRH4 & 355 5 Bk PX4 B9t . 4 isEnCtrl £ 1 1\
A true B, ¥{# A Simulink 1% #] 2 35 # 3 &,
> & 4H ik Auto Loiter, #IHAF & 154 4 P 3 PX4 Hr i 09 F#k, JF1# 2] B 3 Loite
r X, % isEnCtrl # 0¥ A\ A false Bt 74% 2| Loiter #3,, AT #1k 3 A 7] LIy7#: 2] P
X4 EH BHRFEZ o
>  Sample Time(s): FKFFEf[A,
A A FFAET W 0.ApiExps\16.CtrlsSingalsAPI\Readme.pdf
2.4.3. InputRcCali—&?ﬁﬁﬁﬁ PWM # 3
18 15 5 o 2R B A E] 1100~1900 048 98 B F
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InputRcCali

CHI: wm#HR#E®E, wEA: 1100~1900, 1900 &£7& & A 7 €AT;
CH2: AL miEs, SEEY: 1100~1900, 1900 &R & T 7 AT
CH3: X#rih| @&, JGHEK: 1100~1900, 1900 &7 & b 77 ¥AT;
CH4: H#rfmAt@EE, EE Y. 1100~1900, 1900 &R 4 77 # 5

RENTARBHRET TG, LA

HREX T

Subsystem (mask) (link)

range 1100 to 1900

1100 1500 and 1900 are th
position

CH1 is the roll channel,
CH2 is the pitch channel,

Parameters

Sample time (s) THEEIN

["&] Block Parameters: InputRcCali X

This block outputs cablibrated RC pwms for chl to ch4 with

CH3 is the throttle channel, 1900 for upwards
CH4 is the yaw channel, 1900 for rightwards spin

e low, central and high stick

1900 for rightwards
1900 for backwards

Cancel Help Apply

> Sample Time(s): R[4,

A A EF R W 0.ApiExps\15.InputSource APT\Readme.pdf

2.4.4. InputRcNorm—E 8Bz 50—tk
B EEBNHERL)T A EBET B W-1~1 SEEHKEF,
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InputRcNorm
CHI: AMiR##®EE, HEA: -1~1, | RRHKAEF AT
CH2: AMifFMEsE, HEA: -1~1, 1 RFHK T AT
CH3: M 1##E, EEA: 0~1 B-1~1, 1 FKRmE&KLEF CAT;
CH4: AfdfmitdE, SCEA: -1~1, 1 RTFHA T H#;
RETFABANEE TG, HEKEXT:

[ﬂ Block Parameters: InputRcNorm X
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

yaw: [-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

0K Cancel Help Apply

> EAHE[0,1]: N CH3 3% 10 #r t #4E L B 4 0~1,
> EAW[-1,1]: ] CH3 3% 0 4 B #E 6 h-1~1,
>  Sample Time(s): FKFFEf[A],
A A FFAET W 0.ApiExps\15.InputSource API\Readme.pdf
2.4.5. Msg2SimulinkAPT—rfly_ctrl 7§ & B ID 33 #r i 43k
RS ZA rfly_otel W B H9 R ID H i 09 SEHATH Ko, oly_ctrl 3 B AR X
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W& F: rfly_ctrlmsg,

Msg2SimulinkAPI
MsgBus: % 48 448, 4 7% rfly_ctrl 74 & 1D # rfly ctrl, rfly_ctrll. rfly ctrl2 #
HE,
RENTAEBNRETHE, LAKREZX 0T

[:_i] Block Parameters: Msg2SimulinkAP| X
Subsystem (mask) (1link)

Parameters

Sample Time (s) [HEBN

0K Cancel Help Apply

> Sample Time(s): K |4,
A AR K FIRT W 0.ApiExps\9.PX4CtrIExternal Tune\Readme.pdf
2.4.6. OffboardAdvCtrIAPI—Offboard £ X & &K= Hl 4
AR (E G A # O\ Offboard K, #E L HFWHEA(TURE: x. y. 2. vx. vy. v
z. ax. ay. az. yaw. yawrate)iZ %% B £ Offboard # X T3Z 7,
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Offboard AdvCtrlAPI
isEnCtr: 4 isEnCtrl 3% 0 3 A % true B, N % % CtrlS[* 3 O = #3548, SN A 5% H

PX4 # # X\ Loiter # =,
Ctrls[*]: A ZEFi \*% )T — iz FE 5, AT Offboard B X By = #|454 . BRI

}/ZU_F:
NED 445 % T
X, y. z: LEEH (m)
Vx. Vy. Vz: #E#EH (n/s)
Ax. Ay. Az: fmiEE#EH (n/s"2)
Yaw: {mAt#Ed (rad, EE: -pi~pi)
Yawrate: frfti E#=H (rad/s)

% N7 FRUAT, FERFEHF LA —BMURTTHE.
% R E Y NaN o AR 45 PR A

RATFAARBNEEN TG, LAKEX T
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| @ Block Parameters: OffboardAdvCtrlAPI X
Subsystem (mask) (link)

You can check the channels and prepare an input signal Ctrls with dimension and
sequence corresponding to the of the checked channels.

This Block enable offboard contreol for x y z vx vy vz ax ay az yaw yawrate

If the input port isEnCtrl is true, the Ctrls will be sent; otherwise Ctrls will not
be sent and PX4 will change to Loiter mode

# Needs to be kinematically consistent and feasible for smooth flight.
# setting a value to NaN means the state should not be controlled

# NED local world frame

X,¥,Zz: position # in meters

Vx, Vy, Vz: velocity # in meters/second

Ax, Ay, Az: acceleration # in meters/second 2

yvaw: euler angle of desired attitude in radians —PI..+PI

yawspeed: angular velocity around NED frame z-axis in radians/second

In configuration page:

If “Auto arm and offboard” is checked, the module will send arm command and switch
to offboard mode (with a 1.5s delay) when isEnCtrl is enabled

If “Auto unblock PX4” is checked, the module will send signals to unblock PX4' s
controls, which makes sure this Simulink controller can control the vehicle throught
PX4' s Offboard API.

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

P
lSelecT. channels to control o -‘|[
1@ x ¥ z I
IC] VX vy Ovz |
IC] ax O ay Daz I
100 vaw yawrate l
otion Fametioms o oooTTTTes

Auto arm and offboard @ Auto unblock PX4 Auto Loiter

Sample Time (s) -1

Cancel || Help | Aol
> O #EHEEEFE RS URENAFRKE R EELFH Offboard # R 4=
SR
» &4 Autoarm, ¥4 isEnCtrl 3 0 A\ A4 true B, #3RAE & ZAEHHEE 4.
> &A% Autoblock PX4, MHESRH4 & 355 5 Bk PX4 B9t . 4 isEnCtrl £ 1 #
7 true t, 4% A Simulink 3% #] B 4x I H A,
> & 41k Auto Loiter, 3G & 344 A Ik Xt PX4 Hr B 6 JE Wk, 75 V1#: 2| B 5 Loite
r X, ¥ isEnCtrl £ D A\ W false Bt Y74 5| Loiter #3,, AT #{k # A7 LIy7#: 5| P
X4 EHR B RFEZ T
>  Sample Time(s): K FFEf[A],
AR SA X FET M 0.ApiExps\17.0ffboardCtrlsAPT\Readme.pdf
2.4.7. OffboardAttCtrIAPI—Offboard A% 5 % A3 & i L H
AR A HN Offboard A, TR XL ACTUE: KA AEMTT
#)#= # # A A Offboard # X T2 7.
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Offboard AdvCtrlAPI

isEnCtr: ¥ isEnCtrl 3 2 1 A\ true B, MK 3% CulS[*]3% 0 &= 5¥E; TN A LEE
PX4 #3# A\ Loiter =, T £ EHEA, CtrlS[i]=1000~2000 ¥ %t 5z It B2 £ CopterSim
DLL U8 0~1; xfTEZEHA, CulS[i] =1000~2000 ¥ %t 5z T f 2| CopterSim # DLL 3¢
HH-1~1,

Ctrls[*]: A ZEHR A\ =412 5, BT Offboard # 5 B L S 4|48 4. ZEEFE5
HLLE:

AUk A7 £ T

Z%%4rf: [roll_body, pitch_body, yaw_body], #f{I rad

#

mE: [w, x, y, z]

#

RollRate 1D (rad/s)

PitchRate 1D (rad/s)
YawRate 1D (rad/s)

Thrust3D Norm ZRi\i#t#, {E: T %%, Thrust[0]14 Thrust[11:&% # 0, Thrust[2]2 fi|Ti#E K.
FEEE, Thrust[012# 1%k, Thrust[1]. Thrust[2]##E % % 0.

RAEMFAARBAEEN TG, LAEEX T
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EI Block Parameters: Offboard AttCtrlAPI X
Subsystem (mask} (link)

You can check the channels and prepare an input signal Ctrls with dimension and
sequence corresponding to the of the checked channels.

isEnCtrl is true, the Ctrls will be sent; otherwise Ctrls will not be sent and PX4
will change to Loiter mode

Euler3D=[roll_body, pitch_body, vaw_body] in rad

Quat4D: desired quaternion for quaternion control

thrust3D: Normalized thrust command in body NED frame [-1, 1]

# For clarification: For multicopters thrust[0] and thrust[1] are usually 0 and
thrust[2] is the negative throttle demand.

# For fixed wings thrust[0] is the throttle demand and thrust[1], thrust[2] will

| usually be zero.

In configuration page:

If "Auto arm and offboard” is checked, the module will send arm command and switch
to offboard mode (with a 1.5s delay) when isEnCtrl is enabled

If "Auto unblock PX4” is checked, the module will send signals to unblock PX4 s
controls, which makes sure this Simulink controller can control the vehicle
throught PX4' s Offboard API.

If "Auto Loiter” is checked, the module will send emd to 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

| This Block enable offboard attitude control api for angle, rate and thrust control

Attitude

O Euler3D: roll pitch vaw (rad) O QuatdD: w x v z

JRollRate 1D (rad/s)
(O PitchRate 1D (rad/s)
O YawRate 1D (rad/s)
Thrust3D Norm
Option Functions

B Auto arm and offboard @ Auto unblock PX4 B Auto Loiter

Sample Time (s) -1

Cancel Help Apply

Attitude X 3k : 7 DX 38 ] DAk #5245 1 36 A 4 WAL A 3k 9 T 4K o

RollRate: # 4% | & 7R 18 13 1R #% ff 38 % (rad/s) AT 5 1

PitchRate: # 4] ¥ M| & 7x 38 33 {fF (7 A 3% 2 (rad/s) ¥ T 15l

YawRate: # 4] 1% | & 7R i 38 A fA 38 2 (rad/s) BEAT 14

# A% Auto arm, %4 isEnCtrl 3 2 8 A\ 4 true Bf, B3 L E 84

# 4] Autoblock PX4, UM SH & %12 5 F ik PX4 89 % 4. 24 isEnCtrl 8 1§ A\
A true B, H{# | Simulink 3% & £ 5 F 2 A .
> # A Auto Loiter, EHH L 3 & A MR 4 PX4 $ By Bk, FH173% 2| B 3 Loite
r X, % isEnCtrl £ 0¥ A\ W false Bt 174% 3| Loiter #,, AT #1k 3 A7 LIy7#: 5| P
X4 HHREARFESF
>  Sample Time(s): FKFFEf[A,
AHESAR KB W: 0.ApiExps\17.0ffboardCtrlsAPT\Readme.pdf

2.4.8. OffboardPvaCtrIAPI—Offboard ﬁéﬁ TEF A He R
AR E g A vE N\ Offboard X, B L EWIGACTUEZ: LEHEF . EEEG.

YV V VYV V V

A\
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An iR B A5 ) H A AE Offboard A TiE5), FEF EMERH . REEF . Ak EEH
BT B R T

OffboardPvaCtrlAPI

isEnCtr: %4 isEnCtrl 37 5 30 A\ ¥ true BF, U & 3£ 3% %] $0 #8 5 ¥ \ Offboard; & M| & % £
H PX4 3 N\ Loiter 2., 4354 M false B true B, < B 31 #4{F # N\ Offboard.

PVAYR[11]: F[# X\ 11 4 single K& &% 5, AT Offboard X HIFE 4. Eik
WA T

NED 47 £ T :

X, y. z: frEEE (m)

Vx. Vy. Vz: #E#EH (n/s)

Ax. Ay. Az: friEE#EH (m/s"2)

Yaw: fmftzfl (rad, JEE: —pi~pi)
Yawrate: fmft#E=H (rad/s)

% AT PR, BEGHENE 0BT,

% BEREH NaN &7 TR B4R A

EnList[11]: %1\ 11 % boolean KA WM&, HF— %N WA KW EHES, 4
E—HET true, Nl PX4 2w AEHBHEF €. Fl4w, Enlistlld=[true,true,true, 0,...]F& 7~ £
&t xyz H7 pos (L B =l £ .

RENFAEBNRE @G, LAKE T
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E] Block Parameters: OffboardPvaCtriAP X
Subsystem (mask) (link)

| This Block enable offboard control for x vy z vXx vy vz ax ay az yaw yawrate

If the input port isEnCtrl is true, the Ctrls will be sent; otherwise Ctrls will not
be sent and PX4 will change to Loiter mode

# Needs to be kinematically consistent and feasible for smooth flight.
# setting a value to NaN means the state should not be controlled

# NED local world frame

X, v,Z: position # in meters

Vx, Vv, Vz: velocity # in meters/second

Ax, Ay, Az: acceleration # in meters/second 2

vaw: euler angle of desired attitude in radians -PI..+PI

vawspeed: angular velocity around NED frame z-axis in radians/second

In configuration page:

If “Auto arm and offboard” is checked, the module will send arm command and switch
to offboard mode (with a 1.5s delay) when isEnCtrl is enabled

If “Auto unblock PX4” is checked, the module will send signals to unblock PX4 s
controls, which makes sure this Simulink contreoller can control the vehicle throught
PX4' s Offboard API.

If “Auto Loiter” is checked, the module will send emd to 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

@ ‘uto arm and offboard @ Auto unblock PX4 @ Auto Loiter

Sample Time (s) 1/250 :

OK Cancel Help Apply

> 74&5/5]1% Auto arm, ¥ isEnCtrl 3 0 3 A true B, 50 A X AR 413 4.

> & A% Autoblock PX4, MHESK &% A 5 Bk PX4 B9H . & isEnCtrl £ 1 #r A\

A true B, ¥{# A Simulink 1% #] 2 35 # 3 &,

> &A% Auto Loiter, #3HA & %6 A I 1 PX4 Hr i 09 F#k, HF1# 2] B 3 Loite

r K, & isEnCtrl # B3 A\ A4 false B V7 # 2| Loiter X, T # {R 2 A 7 LI7# 2 P

X4 BRI BHARFEZF .

>  Sample Time(s): K FFET[A,

AR HA X FIET W 0.ApiExps\17.0ffboardCtrlsAPI\Readme.pdf
2.4.9. OffCtrIMsgAll—Offboard #£ X, A8 55 & HIVH &

RS FATH T AT Offboard 1= #1146 X 9% 4, =E@HELLT uORB M E.: vehicle_sta
tus. offboard control mode. trajectory setpoint. vehicle attitude setpoint. vehicle rates set
point. FANH RN FEMIFLHE X, FLLE [RflySim % % H 5% \Firmware\msg B & T &
o
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OffCtriMsgAll
MsgBus: #r 1 vehicle status. offboard control mode. trajectory setpoint. vehicle attitu
de_setpoint, vehicle rates_setpoint £ uORB 74 & F = X # 45 ¥,
RENTARBHEE T E /G, LEETXWT:

("a] Block Parameters: OffCtriMsgAll X
Subsystem (mask) (link)

Parameters

Sample Time (s)

0K Cancel Help Apply

> Sample Time(s): KH B[,

AMEFAR KB H: 0.ApiExps\17.0ffboardCtrlsAPI\Readme.pdf
2.4.10. PosVel AttAlI—# R R A B 3 B S

AT IH T vehicle local position, vehicle attitude. vehicle angular velocity =4 uO
RBH &, X=/AHEFWEES A PX4 FIRKEZ EHHE, FMHANTEIIFEAZT N,
7 LA#% [RflySim %%k H %] \Firmware\msg H X T&F. A HhBHEHEWEMEZHREE,
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PosVelAttAll
MsgBus: i A EHRRESE, BAEBPNT:

# Acceleration in NED frame

float32 ax # North velocity derivative in NED earth—fixed frame, (metres/sec”2)

float32 ay # East velocity derivative in NED earth-fixed frame, (metres/sec"2)

float32 az # Down velocity derivative in NED earth-fixed frame, (metres/sec"2)

uint6d timestamp # time since system start (microseconds)

float32[u] q # Quaternion rotation from the FRD body frame to the NED earth
frame

float32 Roll # Roll in FRD coordinate system (obtained by quaternion conversion, unit:
rad)

float32 Pitch # Pitch in FRD coordinate system (obtained by quaternion conversion, uni
t: rad)

float32 Yaw # Yaw in FRD coordinate system (obtained by quaternion conversion, unit: r
ad)

float32[3] xyz # Bias corrected angular velocity about the FRD body frame XYZ-axis in
rad/s

RAMFARBAEENE G, LAEEX T

"a] Block Parameters: PosVelAttAll X
Subsystem (mask) (link)

Parameters

Sample Time (s)

0K Cancel Help Apply

>  Sample Time(s): X+ i E,
A AR X FIR T W: 0.ApiExps\11.StateDataGatAPI\Readme.pdf
2.4.11. RCOverCtrIAPI—Z & & F S 45 5 W H Z R
A A& B 3T # 4 manual control setpoint B934 8, %I RC BXEFHEHESHWE
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RCOverCtrlAPI

isEnCtr: % isEnCtrl 35 0 3 A\ ¥ true B, U & 3% 35 | $5 98 3F ¥ \ Offboard; & M| & % %
H PX4 ## N\ Loiter ., 4354 M false 2| true B, < B sh #4172 N\ Offboard.

Mode: F[# A\ uint8 KA HKE LI A FEWEFRERX, EEBNBT:
Mode=1: F 35k

Mode=2: =&k

Mode=3: & H#ERX

Mode=5: 4 #k

Mode=6: HER

Ctris[*]: P[0 A\*% single KA W HE, N EFHES, EERDPNET:
roll: RiE#, KEHEN[-1, 11EL#3, EARAEE, 2MET.

pitch: {F(p#EH, #EEEH[-1, L1muiHsn, mMMkE, NLET.

vaw: fRATE®E, HEEE -1, 1 EmAifksE, N EETERRE4 5 E,

throttle: | l##E, HKEHWEAL-1, 11, N 0%F 100%H73H 1, L IF |16 w LE
flaps: #WEWME, #EEEI-1, 11, FFx/mH/EHF

auxl: #HEBpjEHE 1

aux2: *HEpEHE 1

aux3: #EjEE 1

auxt: #EjEE 1

aux5: #EjE#E 1

aux6: #HEjE#E 1

RAEMFAARBAEEN TG, LAEEX T
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Block Parameters: RCOverCtriAP| x
Subsystem (mask) (link)

This block relealizes the manual control_setpoint to prvovide an API to generate
RC control signals by Simulink controller.

Mode=1: MANUAL, Mode=2: ALTCTL, Mode=3: POSCTL
Mode=5: ACRO, Mode=T: STABILIZED

Ctrls
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: [-1,1] for 0% to 100% throttle, move up when positive throttle

In configuration page:

If “Auto arm and offboard” is checked, the module will send arm command and
switeh to offboard mode (vith a 1.5s delay) when isEnCtrl is enabled

If "Auto unblock PX4" is checked, the module will send signals to unblock PX4’s
controls, which makes sure this Simulink controller can control the vehicle
throught PX4’s RC APL.

If “Auto Loiter” is checked, the module will send cmd to 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

This Block enable offboard attitude control api for angle, rate and thrust
control

roll pitch O yaw throttle
O flaps O auxi Oauxz 0 aux3

O aux4 O auxs O auxé

@ Auto arm @ Auto unblock PX4 8 iuto Loiter

Sample Time (s) -1

Gancel || Help
> Parameters: ] B & X %% Offboard B X T XA EH A F#E, AEPULLET.
>  E 4k Autoarm, % isEnCtrl 3% 03 A\ true B, AE 3 & 24 44148 4.
% Ak Auto block PX4, MM ZIAE T Flk PX4 #yfir . & isEnCtrl £ 1 #ir
A true B, ¥ Simulink 3% & # 15 F &,
> & 41k Auto Loiter, #HAG & 3544 IR % PX4 Hr i 09 FHk, JFU1# 2] B ) Loite
r# A, 4 isEnCtrl # 0¥ A\ false A 74 2| Loiter 3, M T # R 2 A ¥ LA #%
2| PX4 HEH|BIHRFAEZ F.
>  Sample Time(s): KB,
A A FF AT W 0.ApiExps\15.InputSource API\Readme.pdf
2.4.12. RePX4Block— 7 £ Fi # PX4 % B 3k
AR LI AL FR PX4 W, ZEF R, B XM AENRE E A,
SR LRk =N
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RePX4Block

iSEnCir: 2 isEnCtrl 3 B true &%, 1% 3 Mode * B #4317 8 /& SURHCH 1,
R

mode: ¥ #r A\ uint8 KA HE LI A F v ERER, BEB T

Mode®: T F#cti, PX4 E¥#U: actuator_outputs (BB (F#EF{5E). actuator_controls_0 (74174
#H), E#ENERE

Model: 74 R, SIL. HIL f7EAf: #UK actuator_outputs_rfly & CTHEEU PXY # actuator_out
puts), FH#E HIL16CtrlsPWM = HIL16CtrisNorm & & i & ; L KE: ik PWM_output 71 Aux_output A3k 54|
(ERE, T X#F DShot 110, ik PXU K2 BALAEALIERI R,

Mode2: &/ #n /1% 2 #k#E=,, SIL. HIL ffE+EAL: U actuator_controls_rfly WA f A iEERE (F
F#d PXU B actuator_controls_0), % E#E TorqueThrustCtrls #kk k% fu /B4 8. ABRER XHFHL
AL FE, dxF DShot. UartESC S4B, RAZKE, HEE, TAFELMHRA,

Mode3: ik PX4 E =% X HH manual_control_setpoint 74 &, il RCOverCtrlAPI #: 0 7 A& ELZ
5, IAFLEH A, XNMRKED, #4571 Sinulink X ZEHEE R S PXU X MR, RREHE .

RAEMFAARBAEEN TG, LAEEX T
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[*a] Block Parameters: RePX4Block X
Subsystem (mask) (1ink)

This API can reset the PX4 blocking option for switching between
PX4 offical controller and Simulink controller

mode = 0: use PX4 controller and block simulink controller
mode =1: block PX4 controller and use simulink controller
mode =2: only block actuator controls 0 (torque and thrust
controller) of PX4, vou should use “TorqueThrustCtrls” module to

send requied control signals

mode =3: Block RC’ s mannul control setpoint publish code, this
is for RCOverCtrlAPI module.

Parameters

Sample Time (s)

0K Cancel Help Apply

>  Sample Time(s): FEEEf[A],

A A XLFET K. 2.AdvExps\e0 AdvApiExps\5.RepPX4Func\Readme.pdf
2.4.13. TorqueThrustCtrls— 77 1 /7 48 #= H 45 5 8 3k

Kk Sk (JA—1EH) #5H|E actuator controls 0 V4 & (= PX4 v1.14 A F 8y
vehicle_torque/thrust_setpoint), %31 PX4 B % # Mixer i &1t H Bl # 5, T4 C
opterSim B inPWMs #r N, #EH TAMNMIZ ., EAE A, W EBR CALHAT AT,

TorqueThrustCtrls
iSEnCtrl: ## A\ ¥ true, N %% Culs =48, K% 3%[0,0,...0,0].
Ctrls[*]: % A\ single #{E kR =6 &, EAEPpT:
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%1 EHEE: T PXY AR v1.T~v1.13 jik , ZEHH & % actuator_controls_0 # uORB H &. T PXy
MRA vl 14 JRA, S & % vehicle_torque_setpoint 7 vehicle_torque_setpoint # uORB 7 & .

##&—: Ctrls[u]

X: HUARLARR R T4 X $i 7 4

Y: HUELRTRTRY H %

Z: LT ATRZMAKE

Thrust 1D: HAALATA T Z ##H, AT 0 £mMEE AT,

FHAZ: Ctrls[6]

X: MUARSAR R T4 X #i74

Y: MBI RTERY #A%E

Z: MRBARRTR Z MAE

Thrust 3D: HALAFATIEX. Y. Z8##h, BZ8HAT 0 xTHLE AT,

fEREE 2 W (43 F VOTLs): *F PXU JRAH vl.T~v1.13 A, ZEHH & % actuator_controls_1 # uORB
B AT PXURRA K v1.14 BiA, ZAERE K 3% vehicle_torque_setpointl # vehicle_torque_setpointl # u0
RB 4 K o

#*—: Ctrls[8]

X: HUARAAR R T4 X $i 7 42

Y: MUELRRETRY Hi %

Z: ML TATRZMAKE

Thrust 1D: ALK& R T Z ¥4, AT 0 £amm L.

X1: HURAAF R T4 X1 i 7%

Y1: ALARSEARR L Y1 # 4

Z1: MAEAAFRA TR Z1 A

Thrustl 1D: HLAAMHKRZ T Z1 #¥E 4, AT 0 Fonm AT,

AR Z: Ctrls[12]

X: AUARAAR R T4 X #i 7 48

Y: R RTERY #h%E

Z: MRBARRTSE Z WAL

Thrust 3D: HUAKLAFATIEX. Y. Z8##EH, B ZHAT 0 4@ L AT,

X1: HRAAR R T4 X1 #7148

Y1: ARAFRR TL Y1 748

Z1: HLRAATR TS5 Z1 #iA ke

Thrustl 3D: AUAKAARR Tk X1, Y1, Z1 #iiE7, B Z1#AT 0 Z7H E AT,

R ARERNHEN TG, LAKEXwT:
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E] Block Parameters: TorqueThrustCtrls X
Subsystem (mask) (link)

This block sends the nominied xyz torque and thrust (1D T or 3D Txxyz) control
signals with range -1 to 1, which will be sent to PX4 mixer to control the motors.
For multicopter, there is T=—Txyz(3) and T is [0, 1], because Txyz is defined in body
FRD frame.

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

Txyz: thrust setpoint along X, Y, Z body axis [-1, 1] (normalized)
Mxyz: torque setpoint about X, Y, Z body axis [-1, 1] (normalized)

For PX4 1.7 — 1.13, the Ctrls will send uORB message: actuator_controls_0 and
actuator_controls 1 (2nd channel, for VTOL etc)

For PX4 1.14 and above, the Ctrls will send uORB message: vehicle_torque_setpoint
and vehicle torque setpoint, and vehicle torque setpointl and
vehicle_torque_setpointl (2nd channel, for VIOL etc)

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 torque
and thrust (actuator controls_0) message 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

3D Torque Mxyz + 1D Throttle or 3D Force
© 1D Thrust throttle T (T »0 fly upward); Input: 4D Ctrls[4]
(O 3D Thrust force Txyz (Txyz(3)<0 fly upward); Input: 6D Ctrls[6]
(JEnable 2nd channel (for VOTLs): Ctrls should be 8D or 12D
Option Functions

@ Auto arm @ Auto block PX4 & Auto Loiter

Sample Time (s) -1

Cancel Help Apply

Parameters: 7] B & X #BEFE T F AENEE, BARRXN LR,

Enable 2" channel: # 4%, WX BEF 2 &6l #EE,

# A3 Auto arm, ¥ isEnCtrl 35 5 3 X\ 4 true B, M3 & 2% B 4135 4

% A% Autoblock PX4, MM X A5 T Bk PX4 8% . & isEnCtrl £ HF #ir A\
7 true t, 4% A Simulink 3% #] B 4x I H A,

> & 41k Auto Loiter, 3G & 344 A Ik Xt PX4 Hr B 6 JE Wk, 75 V1#: 2| B 5 Loite
r X, ¥ isEnCtrl £ D A\ W false Bt Y74 5| Loiter #3,, AT #{k # A7 LIy7#: 5| P
X4 EHR B RFEZ T

>  Sample Time(s): K FFET[H],

A A ELFRET K. 0.ApiExps\17.0ffboardCtrlsAPI\Readme.pdf

YV V VYV V
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2.5. uORB Read and Write—uORB 8 B iU B N\ E

| EE Simulink Library Browser

&

mav]link

~ ’tk - L'.’,; [~ v U.’)
Pixhawk Target Blocks/uORB Read and Write

>

~

“

~

o

B R

Image Acquisition Toolbax
Instrument Control Toolbox
LTE HDL Toolbox
Model Predictive Control Toolbox
Neural Network Teolbox
0PC Toolbox
Phased Array System Toolbox
Pixhawk Target Blocks
ADC and Serial
Miscellaneous Utility Blocks
Sensors_and Actuators

| uORB Read and Write

POWET LTalll BIOCKSEL
Report Generator

RF Blockset

Robotics System Toolbox
Robust Control Toolbox

SimEvents

Simscape

Simulink 3D Animation
Simulink Coder

Simulink Control Design
Simulink Design Optimization

Simulink Nacion Varifiar

Function Tﬂggel
Topic ID: UNDEFINED g

uORB Read Asvnc

uORB Read - Function Trigger: b
‘differential_pressure’

uORB Read Function—Call Trigger

Hrar

or UORB Write
Topic: "vehicle_gps_position®

M timestamp_time'

UORB Write
control Topic: acluator_controls

uORB Write

UORE Write_dai

P|contrel Topic: actuator_controls

uORB Write Advanced dai
—

ulRB Write Advanced

2.5.1. uORB Read Async—3kB(5 uORB Topic 18 % & ¥ 3

WTEFR, ZHRERHE uORB £ HAXNHIE, ZEARHZRFENTES TR
Go. THLHEREEREIAR, HEFEAZEARELENE . BEZELT REx

BAER R B EE.

2.5.2. uORB Read Function-Call Trigger—uORB R EE Bk R
WANERBHETHAE, F—NZANEA uORB EAITFAM NHHEE. £ MEXN

Function Trigger
Topic ID: UNDEFINED

P

uORB Read Async

Block Parameters: uORB Read Async

Subsysten (mask) (link)

This block will grab data affiliated with the uORB Topic which is driving the asynchronous subsystem this block

resides in.

The uORB Topic name will automatically be determined based on call-backs

You will need to specify the bus object for this topic. The buttons below will help create this bus object as needed

Detected Topic: 'differential pressure’

Enter Bus Object Bus: airspeed SI v i »

Refresh Topic Detection

Use Bus Object from inherited Async Function Call Subsystem

HLH (©)

FH B, KR AR R BRI T 87 T E A e R .

uORB Read - Function Trigger:
'differential _pressure'

uORB Read Function-Call Trigger
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Block Parameters: uORB Read Function-Call Trigger X
uDRBE Read and Function-Call Trigger

This block operates in two modes:

Model: Reading uORB Data

In this mode, the block will fetch data using a uORB_CHECK( ) call and write the data to a struct. This
struct is accessed as a bus object. The buttons below allow one to create bus objects for any arbitrary uORB
message provided it is specified in a .msg format. Header files are added to the generated code from: C:
\prd\Firmware'\src\modules\uORB\ topics

Mode2: Asynchronous Tasking

In this mode, the block will spawn a thread which will be data-driven. When a uORB message of the specified
topic arrives, the thread will advance in execution and run the contents of the affiliated function-—call

subsystem
PN T i fferential pressure’ I

Open .msg file Select uORE Topic msg Create Bus Object
Enter Bus Object £ Bus: differential pressure SL w3 0
’uORB Interval (ms) 1 I

Function—Call Options

[ @ Function—Call Trigger I

TaskName ' Taskl®

Polling Timeout (ms) (-1 = indefinite wait. 0 = return immediately) 100

WH© || #ho

W FEFR, S AR ERATRA:
® EFE—ATEXWIEA

M i ¥ 4 “Select uORB Topic msg” ] AT Fr i Al 7| kLAt 8, R X FE CHHf R
BA 1 R
® GlEXL (bus) X

Simulink #7 & £ % % F & #4% uORB #Y ¥ K., & i #% 4l“Create Bus Object”, Simul
ink F Ah.msg SCEF K o B X R B8 B OUEE, JEAF B AT R MATLAB T {F = ] A f& &
ERSE &
® X E uORB i [

FRTIEXT, FEREEWHE, EUREYD, RLUEARE T R HEEHN
RE, RENRAELERELX MR AE.
A EATRA:
o EERIOAMMAE

Function-Call Options

@ Function—Call Trigger

TaskName ' Taskl’

Polling Timeout (ms) (-1 = indefinite wait, 0 = return immediately) 100

o REFWHEMMESL

LEFET RS, REHFEAREERHAT, EMHGEFERETHEHSH
TS L. REHRLTEL —IFHEE, AFRETTFEEMEE T RN R,
Tl R ERER LB IR, WHFE S — MR R IOE A LK
¥, B« uORB & ¥kt & 2 HAEH ", w0 TEFT.
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S Function Trigger
UORB Read - Function Trigger: . X
'differential_pressure’ p Topic ID: UNDEFINED p

uORB Read Async

uORB Read Function-Call Trigger

2.5.3. uORB Write—uORB ¥ & ¥ & & 8 0 #3k,

w0 oA P e uORB 6 AL & A 45 2 BB s 4 A fk, BT X AR T DL ¥ uOR
B 1E ALK A S R, TERLG A EAE E X, — B UIIE B E B & C:\PX4PS
P\Firmware\msg T, 74 B R & & B 8438 B = U

wTEATR, UM AER S, &% A “Open.msg file” 3T FF 4 L 8978 B A 2, REH#
#“Open.msg folder” 3T FF & ML 7 &, W E A\ 3 0 4 KK I K A DI L iE ALUH A .

AV 4

'output’

UORB Write
Topic: 'actuator_outputs'

3 'noutputs'

uORB Write

Block Parameters: uORB Write %
S-Function (mask) (link)

u0RB Write Output Block

FPublishes to a user provided named tropic structure.

Open .msg folder

uORB Topic 'actuator_outputs’ ] Open .msg file

Number of Outputs 2

uORB Parameter Names and Data Type

[ ] Input Struct param :

Toutput’ i single ~E ¥y Number of Elements 32 B

[ ] Input Struct param :

" noutputs’ : uintd2 ~ |} ¥y Number of Elements 1 8

O Input Struct param :
O Input Struct param :

[ Input Struct param :

ample Time (-1 inherited) -1

HE5E () HU (0} 1 i (1)
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ActuatorQutputs.msg |+

J

1 uinté4 timestamp # time since system start (microseconds) .
2 uint8 NUM_ACTUATOR_OUTPUTS = 16 BEHENE
3 uint8 NUM_ACTUATOR_OUTPUT_GROUPS = 4 # for sanity checking

4 uint32 noutputs # valid outputs

5 float32[16] output # output data, in natural output units

6

7 # actuator_outputs_sim is used for SITL, HITL & SIH (with an output range of [-1, 1])

8  # TOPICS actuator_cutputs actuator_outputs_sim actuator_outputs_debug

9

Block P eters: uORB Write X

S-Function (mask) (link}

uORB

Write Output Block

Publishes to a user provided named tropie structure.

uORB Topic ’actuator outputs’ g Open .msg file

Number of OQutputs 2

uORB Parameter Names and Data Type

- -
> IFBEE » E&E (C) > PX4PSP > Firmware > msg v o] £ msg FEE »p
=- 01 0
~
=t sk =3 Fh

[7] ActionRequest.msg 2024/3/22 1513 Outlook.File.msg... 1KB ?jﬂiﬁ%ﬂﬂf

[ ActuatorArmed.msg 2024/3/22 1513 Qutlook.File.msg... 1KB

[ ActuatorControlsStatus.msg 2024/3/22 15:13 Cutlook.File.msg... 1KB

[l ActuatorMotors.msg 2024/3/22 1513 Qutlook.File.msg... 1KB

[7] ActuatarDutputs.msg 2024/3/22 1513 Outlook.File.msg... 1KB

[ ActuatorServos.msg 2024/3/22 1513 Qutlook.File.msg... 1KB

[ ActuatorServosTrim.msg 2024/3/22 15:13 Cutlook.File.msg... 1KB

[] ActuatorTest.msg 2024/3/22 1514 Qutlook.File.msg... 1KB

[7] AdcReport.msg 2024/3/22 15113 Qutlook.File.msg... 1KB

[] Airspeed.msg 2024/3/22 1513 Qutlook.File.msg... 1KB

[] Airspeedvalidated.msg 2024/3/22 15:13 Cutlook.File.msg... 1KB

[7] AirspeedWind.msg 2024/3/22 1513 Outlook.File.msg... 2KB

2.5.4. uORB Write Advanced—uORB ¥ R ¥ IE X A0 B HE R

BZEOE AR P LA ERATE R EHNES . £ Simulink 4 & uORB Write
Advanced # 0, FULHEmE LFEHEEEL AT TR, THEEENWHE X HFM—

MHEEID. Moo, LI URERENLER. NI ADNFERET

N/

uORB Write

output Topic: actuator_outputs

uORB Write Advanced

wTEAR, UEE SR1EML, 5% “Open.msg file”$T FF 4 J 89 78 B

#7#% #ll “Select.msg file”3T 77 1 L5 &, J H [ LB B \osm 0 8 R B 2K B DURT Rr 3 270

B

ANNC]
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[#] UORE Write Block = o X

uORB Message: actuator_outputs Apply Select .msg file Open .msg file

Struct Field Dimensions| DataType Enable
1 [timestamp 1double ~ [
2 |noutputs 1uint32 (]
3 |output 16 single a
() Enable/Misable Al
Advertisement Queue (0 = no queue) : 0
Sample Time: 1
Okay Cancel
| ActuatorOutputs.msg |+
1 uinté4 timestamp # time since system start (microseconds) . .
2 uint8 NUM_ACTUATOR_OUTPUTS = 16 EEHERE
3 uint8 NUM_ACTUATOR_OUTPUT_GROUPS = 4 # for sanity checking
4 uint32 noutputs # valid outputs
5 float32[16] output # output data, in natural output units
6
7 # actuator_outputs_sim is used for SITL, HITL & SIH (with an output range of [-1, 1])
8  # TOPICS actuator_cutputs actuator_outputs_sim actuator_outputs_debug
9
- .
| Struct Field | Dimensions| DataType | Enable |
| re—— PR =
> WFEBE > ELE(C) > PX4PSP > Firmware > msg ~ c T msg FEE
=E~- O
£ BHEE 5] b
[ ActionRequestmsg 2024/3/22 15:13 Outlook File.msg... 1Ke FIFRE5ZE
[ ActuatorArmed.msg 2024/3/22 15:13 Outlook File.msg... 1KB
[ ActuatorControlsStatus.msg 2024/3/22 15:13 Outlock File.msg... 1KB
[ ActuatorMotors.msg 2024/3/22 15:13 Outlook File.msg... 1KB
[ ActuatorOutputs.msg 2024/3/22 15:13 Outlook File.msg... 1KB
[ ActuatorServos.msg 2024/3/22 15:13 Outlock File.msg... 1KB
[ ActuatorServosTrim.msg 2024/3/22 15:13 Outlook File.msg... 1KB
[ ActuatorTestmsg 2024/3/22 15:14 Outlock File.msg... 1KB
[ AdcReportmsg 2024/3/22 15:13 Outlook File.msg... 1KB
[] Airspeed.msg 2024/3/22 15:13 Outlock File.msg... 1KB

2.5.5. uORB Write Advanced_dai—uORB % & ¥ & A 5 1 Sk i 3
4o T BT o~ 48 2T uORB Write Advanced, uORB Write Advanced dai #73% = X uORB
MsgID 71 &

uORB Write_dai

J output Topic: actuator_outputs

uORB Write Advanced_dai
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4. UORB Write Block

uORB Message: actuator_outputs Apply Select .msg fie Open .msg fie
uORB MsglD: actuator_outputs_0
Struct Field Dimensions| DataType = Enable

1 [timestamp 1 double -
2 |noutputs 1uint32
3 |output 16 single

[[] Enable/Disable All

Advertisement Queue (0 = no queue) : 0

sample Time: )

Okay Cancel

ELARBIAE S 5 WSO
>  0.ApiExps\5.Log-Write-Read\Readme.pdf

>  0.ApiExps\6.uORB-Read-Write\Readme.pdf

3. MATLAB #4780

RflySim ¥ & 4 X # MATLAB % 4T & D 2T X @4, BB EER:

3.1. PX4Upload

F—gk EE PX4 B R R, e EEBY B A *\PX4PSP\Firmware\build\[ 47 15 4
AN F a4 lpxd (Bldm, [4riF 417 LA px4_fmu-vex_default).

PXdUpload

PR LR HAE, aBEREFD, RFAFPHRWE, AR R EEHREL.

3.2. PX4CMD
B 9 1 U8 ¥, 0% 1 # R Pixhawk6C CIEMSRIFINE, T T#1F:

PXUCMD( ¢ pxt4_fmu-v6c_default?’)

=
PXUCMD ¢ px4_fmu-v6c_default’

3.3. PX4Build

o[ #AT E R F .
3.4. PX4AppName

B4 4 PX4HrF ‘px4_simulink app” BIRAM, FEFIFS AN B NG ERET,
B

PXuAppName('rfly_simulink_app')
%3
PXdAppName'rfly_simulink_app'
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0.ApiExps/5.Log-Write-Read/Readme.pdf
0.ApiExps/6.uORB-Read-Write/Readme.pdf

HXFETN: 2.AdvExps\e0 AdvApiExps\l1.CusMaskPX4Code\Readme.pdf. 2.Adv
Exps\e0 AdvApiExps\2.RenamePX4App\Readme.pdf

3.5. PX4AppLoad
T E & % H PXA N App, FITSANZRIF XM APPRF, A 7w T:

PXUAppLoad('C: \PX4PSP\rfly_simulink_app')
=
PXudAppLoad'C: \PX4PSP\rfly_simulink_app"'

HXFETN: 2.AdvExps\e0 AdvApiExps\l1.CusMaskPX4Code\Readme.pdf. 2.Adv
Exps\e0 AdvApiExps\3.LoadPX4App\Readme.pdf

3.6. PX4ModiFile
1 3¢ Excel 77 R # AT B 4 PX4 St H 9 # o KA, R 7w T

PXuModiFile('C;\Users\dream\Desktop\ & & X 5 #t UORB ¥ £ & ¥ pxuBlock.xlsx"')
HXFETN: 2.AdvExps\e0 AdvApiExps\l1.CusMaskPX4Code\Readme.pdf. 2.Adv

Exps\e0 AdvApiExps\2.RenamePX4App\Readme.pdf

3.7. PX4O0fficial

BAPATA A, TUEBEREFEE GRFR SR, TR TFERE CE#AT HIT
L eshafiEsl, B 2A F Al s, ER T EwT:
PXdOfficial

PATE LR G4, BRATEEA, BT B4 EZ2 T
PXdUpload

3.8. PX4SitlSet

15 Y87 B SR A R 45 H 2 px4_simulink app, X # SITL 5 E. #F ##%: Simu
link 2 7, & Build & &8 F £ W.pxd4 X5, E#HIEAT PX4SitlSet, # /5iE4T SITLRu
n (FAEHRERE), RHAfME DLL #A R H SITL 47 AM A, BIF x4 B o R84 R E %
BUHREETFTE. 4K

PXuSitlSet
AXAZTN: 0.ApiExps\14.SITLVeriGenCodeFirm\Readme.pdf

3.9. PX4SitlRec

7 SITL i AW R+, 5|3 8 2 R &£ 1% % % 8 px4_simulink_app, B 3% E %
W E T B, EHT R QGC #E#| LK Offboard #h#f3E %], & : 54T PX4SitlSet
MK 7T Simulink A IEF &, WRBFEEZTFENE A UK S EEH EHAE, F5EMA PX
4SitlRec L FEI T, @A

PXuSitlRec
HXHFETN: 0.ApiExps\14.SITLVeriGenCodeFirm\Readme.pdf
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2.AdvExps/e0_AdvApiExps/1.CusMaskPX4Code/Readme.pdf
2.AdvExps/e0_AdvApiExps/2.RenamePX4App/Readme.pdf
2.AdvExps/e0_AdvApiExps/2.RenamePX4App/Readme.pdf
2.AdvExps/e0_AdvApiExps/1.CusMaskPX4Code/Readme.pdf
2.AdvExps/e0_AdvApiExps/3.LoadPX4App/Readme.pdf
2.AdvExps/e0_AdvApiExps/3.LoadPX4App/Readme.pdf
2.AdvExps/e0_AdvApiExps/1.CusMaskPX4Code/Readme.pdf
2.AdvExps/e0_AdvApiExps/2.RenamePX4App/Readme.pdf
2.AdvExps/e0_AdvApiExps/2.RenamePX4App/Readme.pdf
0.ApiExps/14.SITLVeriGenCodeFirm/Readme.pdf
0.ApiExps/14.SITLVeriGenCodeFirm/Readme.pdf

4. BRSERSMEREFZRD

RflySim #1Z/T — L XM AE, T& 4% Firmware B & THIRBHATHEE, EHP
¥m7 44 uORB W&, 3 1£*\PX4PSP\Firmware\msg\CMakeLists.txt & 2 ¥t /T VEM, 40
A28 Fo fE i 28 ] 4w T
4.1. rfly ctrl.msg

JAANERE 3T UDP 2 mavlink #4330 1% % 2 2| PX4 3, H R X

uintéed timestamp # time since system start (microseconds)
uint32 flags # control flag

uint8 modes # mode flag

float32[16] controls # 16D control signals

# TOPICS rfly_ctrl rfly_ctrll rfly_ctrl2
Simulink M #% % 2| PX4 ¥ uORB ¥ & :

K% WHAE “0.ApiExps\9.PX4CtrlExternalTune\Readme.pdf” F # “SendToPX4Uor
bRflyCtrl” #8 4, €7 LI H B # 1 30100 £ 735 0 & %% CopterSim, #4 /5 # i MAVLin
k 74 & £ PX4 P #589 uORB W & rfly_ctrl

Ch1:Value

I T -
100 1250 1400 1550 1700 1901

Ch2:Value CH1
I R R
100 1250 1400 1550 1700 udp| UDP Send

CH3:Value UDP30100

T
100 1250 1400 1550 1700 1901 SendloPX3lorbRiyCr

CH4:value

I T
100 1250 1400 1550 1700

CH5:Value

I
100 1250 1400 1550 1700 1901 CHS

Send signals to PX4 controller through UORB msg rlly_ctr thraugh port 36100

B : /£ Simulink #47 K EIE | &R, AT ofly_ctrl v &, #aEd B 448

Use modes >=1 to check the data is correct

<modas>

uORB Read Topic:
'rly_ctel"

<controls>

Fram port 30100 to receive external control signals

7|42 R 32 : PX4ExtMsgReceiver.slx ¥ 2| rfly ctrl 4 E. /7, ¥ controls BB 5 £, ALK
EHEAENTN, LT ZAAENLSEREY, HTLSES . Hit, PX4ExtMsgSende
rslx B A L X BHE BN, RNKRELEESFE,
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0.ApiExps/9.PX4CtrlExternalTune/Readme.pdf

LI AE . PX4ExtMsgReceiverslx i# 1§ B2 R £ ik, BAKEZT, HEANEMHE
5 E, )51 Simulink 47 77 PX4ExtMsgSender.slx, #z) “SendToPX4UorbRflyCtrl” 7
MiEy v e, o DAERLE B 0 2 BB HHE, KEHT AN

Simulink 2| CopterSim & JRE: ZEF|H “SendToPX4UorbRflyCtrl” 43 7 I

7 Simulink #3 3# 3¥ UDP & 3% 7 T % 4 4R 2| AL 127.0.0.1 #7 30100 37 H

structPXuUorbRflyCtrl{
intchecksum;
intCopterID;
uint32_tmodes;
uint32_tflags;
floatdatal[16];

}

EE: X E checksum s, % B f 1234567896 4 #E 4 CopterSim 42 1 3 3t

SendPiabRICH

i
g
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— CH1
_|—b CH2
—»|CH3 dp UDP Send
—rlEs UDP30100
= Block Parameters: UDP30100 X

SendloPHeUorbRiyCyl UDP Send (mask) (link)

Send a UDP packet to a network address identified by the
remote IP address and remote IP port parameters.

Parameters

Remote IP address ( 255.255. 255.255 for broadcast):
1127.0.0.1

Remote IP port:

30100

g rfly_ctl through pert 30100 . .
Local IP port source: Automatically determine &

Cancel Help Apply

CopterSim 2| PX4 FyE 12 JE#: CopterSim 7£ 44 2| PX4UorbRflyCtrl JE B J5, 2 F# 4 % “h
il_actuator controls”  Chttps://mavlink.io/en/messages/common.htmI#HIL__ ACTUATOR CONT
ROLS) # mavlink 74 &, #4/5%# %3] PX4 CEF, AHLHEX, wTHE

HIL_ACTUATOR_CONTROLS ( #93 )

Message] Sent from autopilot to simulation. Hardware in the loop control outputs (replacement for HIL_CONTROLS)
Field . o
Type Units Values Description
Name
time_usec uinté4_t us Timestamp (UNIX Epoch time or time since system boot). The receiving end can infer timestamp format (since 1.1.1970 or

since system boot) by checking for the magnitude of the number.

controls float[16] Control outputs -1 .. 1. Channel assignment depends on the simulated hardware.
mode uint8_t MAV_MODE_FLAG System mode. Includes arming state.
flags uinté4_t Flags as bitfield, 1: indicate simulation using lockstep.

R LI EAEBEAETGER, KEEZ PX4 £ 4% CopterSim B AL & 38 4 HY7H
B, ZBEEEHTXFHEE, REEHS PX4.

RflySim - €152 7 C:\PX4PSP\Firmware\src\modules\mavlink\mavlink_receiver.cpp J& 5,
# fm 7 A hil_actuator _controls 7H & B L # o

PX4 W¥E rfly ctrl W E BN AN TEERET N, rfly ctrl #7 rfly ext # 2% T hil
_actuator_controls V¥ B #HATHEE M, L mode ¥ 123 B, 2L rfly ext X% % Simulink
HH E, THMELN S ET fly ctrl & #4356 %
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https://mavlink.io/en/messages/common.html#HIL_ACTUATOR_CONTROLS
https://mavlink.io/en/messages/common.html#HIL_ACTUATOR_CONTROLS

C: > PX4PSP > Firmware > src > modules > mavlink >| C* mavlink_receiver.cpp |

109
110
111

131

133
134

MavlinkReceiver::handle_message(mavlink_message_t *msg)
{

switch (msg-»>msgid) {

fase MAVLINK MSG_ID HIL ACTUATOR_CONTROLS:{ |
mavlink_hil_actuator_controls_t hil_actuator_control;
mavlink_msg_hil_actuator_controls_decode(msg, &hil_actuator_control);
if(hil_actuator_control.mode==123){

rfly_ext_s re{};

re.timestamp = hrt_absolute_time();

re.modes = lﬂ

for(int i=@;i<16;i++){

re.controls[i]=hil_actuator_control.controls[i];

}
rfly ext pub.publish(re);

Jelse{

rfly_ctrl_s rc{};

rc.timestamp = hrt_absolute_time();

rc.modes = hil_actuator_control.mode;

rc.flags = hil_actuator_control.flags;

for(int i=0;i<16;i++){
rc.controls[i]=hil_actuator_control.controls[i];

}
_rfly_ctrl_pub.publish(rc);

}

break;

}

Python 04 : R 4E CopterSim #y % % JF 3, R A1¥ DL & #% PX4UorbRflyCtrl £ 44 fR
330100 3% &, X B # % 3% MAVLink 74 & 2| PX4 ® 12, M H R RAEN fly ctrl WA,
F—R AR #EF T PX4MavCtrlV4.py # O 89 sendPX4UorbRflyCtrl 58 4% 3£ 4T 0 #8 % 3%,

“ L

23
24
25

26
27

ctrls=[1500,1500,1900,1500,1900,1100, 1
mav.sendPX4UorbRflyCtrl(ctrls)
# JiZSendToPX4UorbRFlyCtriZiis, fEPX4F
¢ A EEERIENITEE GEE BT R,

sendPX4UorbRflyCtrl /4 3 % % 7 PX4UorbRflyCtrl £5 44k 2] 30100 £ 7|3% 0, B4 % 3|

PX4 K #EZF,
1258 # }2i2I16f
1259 def sendPX4UorbRflyCtrl(self,data=[0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0],modes=1,flags=1):
1260 checksum=1234567896
1261 buf = struct.pack("2i2116f",checksum,self.CopterID,modes,flags,*data)
1262 self.udp_socket.sendto(buf, (self.ip, self.port+10000))

22
23
24
25
26

BEL#% %038 rfly ctrl 7 rfly ext #§2Z & 8 T hil actuator_controls #7 Mavlink 74 &, k&%

F AT 7] DL A 8 F Python & 3% Mavlink 74 B 89 X 5k £ # #5048 .

ctrls=[1500,1500,1900,1500,1900,1100,1100,1100,1100,1100,1100,1100,1100,1100,1100,1100]
mav.SendHILCtrlMsg(ctrls)

# Ri%SendToPX4UorbRflyCtrl¥ii, 7EPX4Mifi/ = Erfly_ctrlfJuoRBiH £

# AEEEEEEMITLEE GEE B TRS, WIE K. FNSEER TR, 2 SRe.
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2213 # send hil_actuator_controls message to Pixhawk (for rfly_ctrl uORB message)
2214 def SendHILCtrlMsg(self,ctrls):

2215 """ Send hil_actuator_controls command to PX4, which will be transferred to uORB message rfly_ctrl
2216 https://mavlink.io/en/messages/common.html#HIL_ACTUATOR_CONTROLS

2217 e

2218 time_boot_ms = int((time.time()-self.startTime)*1000)

2219 controls = [150@,150@,1100,1500,1500,1500,1500,1500,1500,1500,1560,1500,1500,1500,1500,1500]
2220 for i in range(len(ctrls)):

2221 if i<len(controls):

2222 controls[i]=ctrls[i]

2223 if self.isCom or self.isRealFly:

2224 self.the_connection.mav.hil_actuator_controls_send(time_boot_ms,controls,1,1)

2225 else:

2226 buf = self.mav@.hil_actuator_controls_encode(time_boot_ms,controls,1,1).pack(self.mave)
2227 self.udp_socket.sendto(buf, (self.ip, self.port))

2228 #print("Msg Send.")

2229

4.2. rfly_ext.msg
J DLL 1 % B 8 f& #r 98 2| PX4 W35, 7HEE XA

uintédtimestamp #timesincesystemstart(microseconds)
uint8modes#modeflag
float32[16]controls #16Dcontrolsignals

1) f£3# 4T DLL & FF % 5f, B| \ ExtToUB4PX4 By 0, B O 16 A EL HE
K %% UB4 B THATBESR, /5 16 £%E, NWeHELES PX4, ¥ LULEKEEH &+
iﬁijit ril)/__e}(t &Eﬁ/é%j%% 45[§EUC

N'|
EX{TOUEA-1-8 [ |
ExIToUE4-1-16
E] —>|
- N | single &)
ExtToUE4-8-16 ExtToPX4-1-16 |} ExtToUE4PX4

struct ExtToUE4PX4{

float ExtToUE4[16]; // This signal will be sent to UE4 as
the 9 to 26 of actuator's inputs. Besides, this value can be
shown in UE4's D mode, so you can observe the value of
the model through UEA4.

float ExtToPX4[16]; // this value will be sent to PX4 with
ExtToPXa uORB msg rfly_ext. So you can transfer some sensor data

to you generated PX4 controller.
Selectord-16 }

N

2) CopterSim 7£ # 1T DLL # & fm# &, 4 ¥ ExtToUE4PX4 8y 32 438, #HFa & 16 4
# ExtToUE4 £ 16 % & ExtToPX4 £ #1K, /54 4 111 MAVLink 74 & hil_actuator_controls
TNPX4 WE, ERE, XEEMNETEET T mode=123, B, W ESCHT7R mavlink
_receiver.cpp & K EAEAT A ofly_ext B A H £

3) f& Simulink & EEF| &+, TH “rfly_ext” BIF %25k 8 DLL R B #4E. A&
b LR T %% B Bl CopterSim A~ X ¥y — L2 R B4 EE PX4, AT WEFEGELFE
PRI 09 R
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Ise modes >=1 to check ihe data is correct.

UORS Write
Topic: rlly_pxd

UORB Read Topic: control
ly_ext

To 40101 ports to show the PX4 controller states

From DLL model of CopterSim

=T

4) AT %: PX4ExtMsgReceiverslx B 1R £ i H % N\ € 4%, Exp2_MaxModelTem
p.slx 4 & DLL A A 5t 5 A F &£ 7 K, DLL A &, £ 3% 171832 & JUMN | T rlfy_
ext, /5K EHEHH XKLL fly px4 ¥ UORB 4 &% & &, HIM T LUA G CH 7 %,
EQGCHEEHEM A, &F DLLEAKHEZE EHE N,

4.3. rfly_px4.msg
¥ PX4 Py #i# 48, #id UDP = mavlink P& 40 5030, 78 A & XA K

uintédtimestamp #timesincesystemstart(microseconds)
float32[8]control #8Dcontrolsignals

1) EREES S & ofly_px4 &, A5 Simulink % 5t 88 & 14 40100 3 11T 745
2%, I N: 0.ApiExps\9.PX4CtrIExternalTune\Readme.pdf # # UDP_SIL State Receiv
er2

= In1

Data
Recaive UDP packels ot »
Usuu}_g host-targe! connection
rom: Any IP address
Length
UDP4011
P In2

UDP_SIL_State Recaner2

Gel desired signals from PX4 through rily_pxd wORB AP| with port 40101

2) RflySim F &% & T “Firmware\src\modules\mavlink\streams\ACTUATOR_CONTRO
L_TARGET.hpp” Xt =17 [ rfly_px4 7% & % ACTUATOR_CONTROL_TARGET # MAV
Link 74 B., 4 CopterSim # I
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0.ApiExps/9.PX4CtrlExternalTune/Readme.pdf

109 actuator_controls_s act_ctrl;
110 if(N==0){
111 rfly px4 s rf px;
112 if (1_r'flyJ)x4_sub 8&& _rfly_px4_sub->update (& f_px)) {
113 mavlink_actuator_control_target_t msg{};
114
115 msg.time_usec = rf_px.timestamp;
116 msg.group_mlx = 123;
117
118 for (unsigned i = 9; i < sizeof(msg.controls)|/ sizeof(msg.controls[®]); i++) {
119 msg.controls[i] = rf_px.control[i];
120 i3
121
122 |mavlink_msg_actuator_control_target_send_str‘uctd_mavlink»get_channel(), &msg) ;
123
124 return true;
125 }
HEVEME X M https://mavlink.io/en/messages/common.html#ACTUATOR CONTROL
TARGET

ACTUATOR_CONTROL_TARGET ( #140)

[Message] Set the vehicle attitude and body angular rates.

Field
Type Units Description
Name
time_usec uinté4_t us Timestamp (UNIX Epoch time or time since system boot). The receiving end can infer
timestamp format (since 1.1.1970 or since system boot) by checking for the magnitude
of the number.
group_mix uint8_t Actuator group. The "_mlx" indicates this is a multi-instance message and a MAVLink
parser should use this field to difference between instances.
controls float[8] Actuator controls. Normed to -1..+1 where 0 is neutral position. Throttle for single

rotation direction motors is 0..1, negative range for reverse direction. Standard
mapping for attitude controls (group 0): (index 0-7): roll, pitch, yaw, throttle, flaps,
spoilers, airbrakes, landing gear. Load a pass-through mixer to repurpose them as
generic outputs.

3) CopterSim # 45 | ACTUATOR_CONTROL TARGET /4 B &, 4 #|#7 group mlx &

TE TS 123, wRENE L4 TEHEE 40100 Z7)55 10,

structPX4ExtMsg{

intchecksum; //1234567898
intCopterID;
doublerunnedTime;//Currentstamp(s)
floatcontrols[8];

}

ER: CopterSim MR Hsm HAHFH T, Wavw I 2EKT, Hib 15 W, mixR

A7 PX4ExtMsg 8 B X 52 87 40100 7 7| 3% & SZFF £ & 40101,
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https://mavlink.io/en/messages/common.html#ACTUATOR_CONTROL_TARGET
https://mavlink.io/en/messages/common.html#ACTUATOR_CONTROL_TARGET

LUuiil 1l LU Ll .

Use host—target connection -
Local portl 40101 ! :
Receive width: 120 g

ﬂ Receive from any source

Sample time (=1 for inherited): -1 : .
0K Cancel Help Apply
Data
Recaive UDP packels corkrole =

Us"‘? host-larget sonnection
rom: Any IP address

Length

—
UDP40101

UDP_SIL_Stale_Recaiver2

Get desired signals from PX4 through fly_pxd UORB AP| with pert 40101

23T UDP #3971 40101 35 0, B 2% HE G, #ATEAN R TD

struct PX4ExtMsg { E

int checksum; //1234567898 checksum
int CopterID;
double runnedTime; //Current stamp (s)

float controls(8];
| — |

CopterlD
el LT A IR i opter

Data y 4‘ t‘;S\f

fen
2 ) Length dataOk >
runnedTime
VehicleDataPerse . ¢

—

.-

Byte Unpack controls

AT B, XKEA checksum AFFALHAT T &K, BB A RAKE, R
WREAREEHNBIE, Aot aRkFE LRBEKE.
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] #WiEEE - Block: PX4ExtMsgSender/UDP SIL State Receiver2/)

- UDP SIL State Receiver2/VehicleDataPerse | =+ |
B function [y, dataOk] = fen(Data, Length)
= y=uint8(zeros (48, 1)) ;
= dataOk = 0;
4— if Length "= 48
2 — return;
6 end
= checksum=typecast (Data(1l:4), " int32");
8 — if checksum ~= 1234567898
9 — return:
10 end
11
12 — v = Data(1:48);
L= dataOk = 1;

FlAfHiE 3, 3T Python 3 C 5, MY MAVLink #7 ACTUATOR_CONTROL _TAR

GET M &, w™LURHFE “rfly_ext”, & LLEATZRA.

4.4. rfly insils.msg

1)

2)
3)
4)

5.

AT PX4 W EARER, MR HEA:

uintédtimestamp #timesincesystemstart(microseconds)
uint32checksum #checksum/flag

int32[8]in_sil_ints #8Dintsignals
float32[20]in_sil_floats #20Dfloatsignals

RHRHPIRERETEF, Ko ATA 7 EER:

BEEMBK PX4 IR, Hip rfly insils #9374, 4 /5ET Simulink & # AH &,
£ Simulink #H# &5 8 OB R RDE D HER,

HEMB R PX4 R, i rfly insils & KA, #5383 Simulink 17 [ A H &,
AR T B R AEGE APP, BT ## 2 93T & 4,

EAAB R PX4WIRD, HERL, UEERLRD,

ATHE R B EEEEERED

5.1. FEEEBIE T
511 EL&FEBHR

ST E 15 WAL, HFEEPX4PSP\CopterSim T #72Z — > CopterSim+i+.csv 8 3X 4 (f]

tm, CopterSiml.csv), REHFRHEELICER G EEEHE (F RflySim3D #W#4E, &
STHE. BE. BB ESFEE), FHRESREN: *\PX4PSP\RflySimAPIs\2. RflySi
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mUsage\l.BasicExps\e14 Log-Get\Readme.pdf-
5.12. ELREIFRA
RflySim #2 ¢4 # A 77 K 6 17 F 248 3% BlLAn oA,
® 77 —: MATLAB/Simulink i #7728 # (F 25 B .. *\PX4PSP\RflySimAPIs\10.Rfly
SimSwarm\0.ApiExps\7.DataAnalysis Mat\Readme.pdf.
® 75X Z: Python WREVF 4 ME S B M. *\PX4PSP\RflySimAPIs\10.RflySimSwarm\0.
ApiExps\8.DataAnalysisPy\Readme.pdf.

5.2. KATEEE T
5.2.1. B4 Log 447

B4 Log HEANMEMEES BN *\PX4PSP\RflySimAPIs\2.RflySimUsage\1.BasicEx
ps\e4 Log-Reads-Python38Env\Readme.pdf.

5.2.2. # % Log 4-#7

7 1] https://logs.px4.io/ b 1% ulog XX, BN H] 447,
5.3. EHlE 5/ EERFED

5.3.1. actuator_output ¥4 &—HIL {57 &

actuator _output.msg >C 4 A 2%

uintédtimestamp #timesincesystemstart(microseconds)
uint8NUM_ACTUATOR_OUTPUTS =16

uint8NUM_ACTUATOR_OUTPUT_GROUPS =4 #forsanitychecking
uint32noutputs #validoutputs

float32[16]output #outputdata, innaturaloutputunits

R TR A BB R
5.3.2. pwm_output ¥ & —HIL&SZ &
pwm_output.msg 78 & S A A :

uintédtimestamp #Timesincesystemstart(microseconds)
uinté6lerror_count #Timerovercaptureerrorflag(AUX50rMAINS)
uint32pulse_width #Pulsewidth,timercounts

uint32period #Period, timercounts

Z B T HIL&SE BTG A, T H 30 ¢ 4= 89 i i X #F pxdio.
5.3.3. actuator_control 0—HIL&S5Z 7%

actuator controls.msg JH & S 4 2

uintédtimestamp #timesincesystemstart(microseconds)
uint8NUM_ACTUATOR_CONTROLS=8

uint8NUM_ACTUATOR_CONTROL_GROUPS=6

uint8INDEX_ROLL=0

uint8INDEX_PITCH=1

uint8INDEX_YAW=2

uint8INDEX_THROTTLE=3

uint8INDEX_FLAPS=4
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uint8INDEX_SPOILERS=5
uint8INDEX_AIRBRAKES=6
uint8INDEX_LANDING_GEAR=7
uint8INDEX_GIMBAL_SHUTTER=3
uint8INDEX_CAMERA_ZOOM=u

uint8GROUP_INDEX_ATTITUDE=0
uint8GROUP_INDEX_ATTITUDE_ALTERNATE=1
uint8GROUP_INDEX_GIMBAL=2
uint8GROUP_INDEX_MANUAL _PASSTHROUGH=3
uint8GROUP_INDEX_ALLOCATED_PART1=4
uint8GROUP_INDEX_ALLOCATED_PART2=5
uint8GROUP_INDEX_PAYLOAD=6

uintédtimestamp_sample #thetimestampthedatathiscontrolresponseisbasedonwassampled
float32[8]control

#TOPICSactuator_controlsactuator_controls_0Oactuator_controls_lactuator_controls_2actuator
_controls_3

#TOPICSactuator_controls_dactuator_controls_5

#TOPICSactuator_controls_virtual_fwactuator_controls_virtual_mc

ZHREEG R BFERIE A, BEAEHHEE ID XA TR EH 4L, #1181 M
 PX4 HIEH| 4 E X, 40 actuator control 0 RF|VEE . N L REWERL, BIHFES
REWEGETGEXXFANE K. E: ZHAEAN, FEA RilySim £ & HAFH
% 10 Tl ¥ ik actuator_control 0 B7H &, [ B REE B4 S| AL, FEFF PX4 R
EHANERREREE.

5.3.4. TorqueThrustCtrls— 77 fu 77 &8 #2155 & 3k

W, TorqueThrustCtrls— 77 F1 /7 45 1= %l (5 & £ &

5.4. W5 ESERESERD

VEr AUNF R BIAZE W *\PX4PSP\RflySimAPIs\S RflySimFlyCtr\0. ApiExps\9.PX4Ct

rlExternalTune.,

5.4.1. 20100 2 7|38 @ —#k PX4 | R A EHHE
20100 7|35 0 £ E# K PX4 HERAGITE, EEKWEELRE:

structoutHILStateData{//mavlinkdataforwardfromPixhawk
uint32_ttime_boot_ms;//Timestampofthemessage
uint32_tcopterID;//CopterIDstartfroml
int32_tGpsPos[3];//EstimatedGPSposition, lat&long:deg*le7,alt:mxle3andupispositive
int32_tGpsVell[3];//EstimatedGPSvelocity,NED,m/sx1le2->cm/s
int32_tgpsHome[3];//HomeGPSposition,lat&long:deg*le7,alt:m*le3andupispositive
int32_trelative_alt;//alt:mxle3andupispositive

int32_thdg;//Courseangle,NED, deg*1000,0~360
int32_tsatellites_visible;//GPSRawdata,sumofsatellite
int32_tfix_type;//GPSRawdata, Fixedtype, 3forfixed(goodprecision)
int32_tresrveInit;//Int,reserveforthefutureuse
floatAngEular[3];//EstimatedEulerangle,unit:rad/s
floatlocalPos[3];//Estimatedlocoalposition,NED,unit:m
floatlocalVel[3];//Estimatedlocoalvelocity,NED,unit:m/s
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floatpos_horiz_accuracy;//GPShorizontalaccuracy,unit:m
floatpos_vert_accuracy;//GPSverticalaccuracy,unit:m
floatresrveFloat;//float,reserveforthefutureuse

%%%D%i%%ﬂﬁ%%ﬁ%:mmmc%n,w:%1%«%ﬁ%m%2mm,%
2 420103, ...... , DA,
5.4.2. 30100 & %|3% 0 —3 0k CopterSim ¥ AT (7 B MH 3 1 K=K % rfly_ctrl W4 A
30100 % 7|35 12 48 CopterSim ¥ AT 17 EAE I 11 W IE &K % rfly_ctrl W&, HBUH#4E

5
structSOut2Simulator
{
intcopterID;// ¢4l ID
intvehicleType;// k4L A
doublerunnedTime; // {5 2B |4
floatVelE[3];//NED i3k 7 i &
floatPosE[3];//NED 3k % (r &
floatAngEuler([3]; //Bk 4 A
floatAngQuatern[u];// W T
floatMotorRPMS[8]; //® HlL%4 % RPM
floatAccB[3]; //HL k% fn ik &
floatRateB[3]; //HLth%: A # &
doublePosGPS[3];//#3k GPS £ 4% &
}

//SOut2Simulator # % X 5 Simulink 2 & %7 /vy MavVehileInfo %4 fh 52 & — 3
//FT DL B # E simulink £ 2! # MavVehile3DInfo #iih B $4E #4747 &

[/ AN R K E#E 152
sizeof(SOut2Simulator)=sizeof(MavVehileInfo)=152

TR K EMEN

typedefstruct_netDataShort

{

TargetTypetg;//x B HE(FAE4, 5 1 RF¥ uint32

intlen;//EANKE A EHEMAEKE, HRZ 152

charpayload[192];//& E® & 152 frf# 7 SOut2Simulator 4 #th%k e, FEMEE 40 R Y
}netDataShort;

//UDP & KK % 200
sizeof(netDataShort)=200

// %% #] UDP 3 0 5 % : 20010

BUCE D E i B AL LB R A 30100+2%-1), w: £ 1 2 XHZ% 0 A 30101, &
2 % % 30103, ...... , DU,

H % i uORB H B H B AN -

uintédtimestamp #timesincesystemstart(microseconds)
uint32flags #controlflag

uint8modes#modeflag

float32[16]controls #16Dcontrolsignals

KFEWROE I E KA LB A 30100+Q2%-2), . & 1 £ XA 0 4 30100, &
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2 % % 30102, ...... , LK,
5.4.3. 40100 R Zo3 0 —E U I A rily_pxd R
40100 F Fo3 0 Bk KA ofly pxd E B, BB KIE A

structPX4ExtMsg{

intchecksum; //1234567898
intCopterID;
doublerunnedTime;//Currentstamp(s)
floatcontrols[8];

}

BWORE D% 1 E X Aa L ER A 40100+2%-1), 4. % 1 Z WAL O 4 40101, %
2 %2 40103, -ceeer , MR,

6. fARD RS B D

AT RflySim K E&HEHE R A, AT RIEFTTRANESHE, FRNFERF#E PX
4 B FH Y, ERZEFEAT, KNAFELERFHE PX4 HOERGH e E
Biel, E2, RFURETLAMESFFERKNE PX4 REARFENERHEANFHE, MU
W RETT AT K, Flin: RAVFERFK PX4 M4 R T LS AR XA EF B EROZ
BN PX4-1.123 WA, HthRAiEEE PX4 B 7/ B X tF)%: *\PX4PSP\Firmware\src\mod
ules\mc_rate_control. T 7 1Z X fF % # 8 “MulticopterRateControl.cpp” X fF, 1R px4 H1IR
ROAE ARV G, KA AEE K E uORB JH K2 “actuator_controls 07 (1Z7H & 1¥ 40 & X 7]
PL % https://docs.px4.io/v1.12/en/concept/mixing.html), # L& KA &, XA “actuator
_controls 0”7 V¥ BBy R A 4n T (4 ¥ 3@ 1T 3% K : “ actuators 0 pub.publish(actuators);” % %|):

253 }

254 }

255

256 actuators.timestamp = hrt_absolute_time();
257 _actuators_@_pub.publish(actuators);

258

259 } else if (_v_control_mode.flag_control_termination_enabled) {
260 if (!_vehicle_status.is_vtol) {

261 // publish actuator controls

262 actuator_controls_s actuators{};

263 actuators.timestamp = hrt absolute time();
264 [ _actuators_@_pub.publish(actuators); |

265 }

266 }

267 }

268

AT R Lk ERWATRA, A AT ] DL AT B R
Fgk—: BAOAFELEME., 28, AF A RREMTEREHAT. & T PX4 &4
mrmEEETE, BLEARTRBLEREEZE, TH#2FH actuators X T HERHE
R, AT B R E R, Bt BFEH UNUSED 2k 3 R, R Rk URER
TR 4 T A o oy — A
a)  “ actuators 0 pub.publish(actuators);” &# A > “7, (XERTFH, LY TH%.
EE, ZRAFANRTI2HALEREARENED)
b)  “ actuators 0 pub.publish(actuators);” ## % - “// actuators_0_pub.publish(actuators);”
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ZEMYTERET, EEFIEL)

c)  “ actuators 0 pub.publish(actuators);” ## %= “UNUSED(actuators);”, (X B 484 T
BYATRIER, R, EMFXERTHEEMR actuators X & 2 MEWEL, HE
JIF PX41.12 BULTRAR, [E 4 1.13 B 4 FF % UNUSED Z# HUHE 7))

d)  “ actuators 0 pub.publish(actuators);” % # % = “(void)(actuators);”. (X 2484 T &
BeATRER, ERE, XM AFRERTHEEME actuators X & 2 M EL, HEA
T&HE 1.13 WA B 2 A 8 TR AROA)

FHRT: TUHEEA M RTOXHEERESER . TR ENED % H
REEHF K. RilySim F &89 —#LEHARE T REXHEE RN, BOBREEER
% B excel XM, WEBHBHXHAAZHTHER, EETTEMAREN excel X
friht, BUY I &2 Ker, BT XHWBREEN RN R, Bk FE#T A
¥ WAAFIAZ X H: 2.AdvExps\e0_AdvApiExps\l.CusMaskPX4Code\Readme.pdf

7. BREGHTRED
RflySim F & JH R X R R AZ L MERATIT LB e, £T PX4 HHERTFH
% #HRBIZITHRA, MATLAB B0 R A A R By PX4 5 JF 4 # % : px4_simulink app, ¥ i iT
“MATLAB 44478 0”7 8y PX4 j A Ea 48773, # px4_simulink_app K %, X5t
A4S 3T Simulink # 2R A K 7 — A px4_simulink app &AL, & FEFAH
RLF T R S AT A B TR, LR, B ER I RS PX4 WA IR, UHERTAR
Ko BRE O ERE IR *\RflySimAPIs\5 RflySimFlyCtrl\2. AdvExps\e0_Basic-Inter
face\d.MultPX4App\Readme.pdf.

8. NEINIATF RO

8.1. PX4 JBIEZANH

PX4 BARAL T QS+ 4 F RN I AR HAFALE. BERZLR A
4 (flim: BEZFITEE) 2R RN UKL HATE (BRI PWM) 4540 2
TEHRENEEERNE, #1812 d—MeyEsd, B2RENECREER L —4
BERETNZ —MEEET. AHE, WEREME, MIIREFERT A ENGEE,
KiRIZEEENEIFESERBEF 2B LRI UARRE A K.

RANEHRZEXLE-MRENEI - AR ERS (FRE-1.4D) BRES, BRE
N AER £ R EFA B PATE. EFEWEBEF (w: UARTUAVCAN =3
PWM) U i, 7% 25 6 i i BT A7 $AAT 8 SEPRIZAT R B9 R A2 4, flnda i — M EA 1300
H PWM #5 4,
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2.AdvExps/e0_AdvApiExps/1.CusMaskPX4Code/Readme.pdf

‘//,{/(/,/——b Actuator 5

Attitude Controller —» Actuator Control Group 0

ﬁmaxﬁ%““%——b Actuator 6

Gimbal Controller |——» Actuator Control Group 2 —— Actuator 5

PX4 py =& E £ E A 4 445 $ 4 (ControlGroup), 47 4 :
actuator_controls 0: YW EEFEE, A THEHEW. R¥E. Fi. wl1EF4£)
HEWESRE. AREX T

ControlGroup#0(FlightControl)

0

o o1 F W NP

7

:roll(-1..1)

:pitch(-1..1)

tyaw(-1..1)
:throttle(0..1lnormalrange,-1..1forvariablepitch/thrustreversers)
:flaps(-1..1)

:spoilers(-1..1)

:airbrakes(-1..1)

:landinggear(-1..1)

actuator_controls_1: & fl#=#|# %, £ VIOL # A T b E £ ZEXmEdimd., &
HEX T

ControlGroup#1(FlightControlVTOL/Alternate)

0:
:pitchALT(-1..1)

:yawALT(-1..1)

:throttleALT(O. .1normalrange,-1..1forvariablepitch/thrustreversers)

o o FE W NP

7

rollALT(-1..1)

:reserved/aux0
:reserved/auxl
:reserved/aux2
:reserved/aux3

actuator_controls 2: = @& #|##E ., BEEE X0 T:
ControlGroup#2(Gimbal)

0:
:gimbalpitch

O o FE W NP

gimbalroll

:gimbalyaw
:gimbalshutter
:reserved
:reserved
:reserved

7:

reserved(parachute,-1..1)

actuator_controls 3: EIFBELATE . ERE LT
ControlGroup#3(ManualPassthrough)

0:
:RCpitch
:RCyaw
:RCthrottle
:RCmodeswitch
:RCaux1

a E W NP

RCroll
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6:RCaux2
7:RCaux3

8.2. PX4 JBIEEEE X

PX4 FHBESZMEF —MEAZER LENAESR (Al SEFRERENHEE)
EREEFHPAT A B E FREHN, I PWM E), BESERELTRET LE
MAESRERENERED, ERT LENRER T ECER 2 & A $ % BB,
A ERTENRESEEXHTUEN TRNNETAFERLEN A#ERREG, &
AR N, : *\PX4PSP\Firmware\ROMFS\px4fmu_common\mixers

PX4 H 4 2 Gt o R AE 4 U BR A 1% B ] AE O K *\PX4PSP\Firmware\ROMFS\px4fmu
_common\init.d\airframes # & [# . [, 7 £ SD & #y*/etc/mixers/ H 5 ¥ [F] & #9815 % X
HHATE 2. PX4 BRSP4 4 4 xxxx.main.mix 8 >4 BR 51 2| £ (MAIN) 4,
W4 4 K yyyy.aux.mix B S BR & 25 BH(AUX)# , 2 80 8 (xxxx/yyyy) BUE T AL E Fa AL
RNELE. ®H, MAIN 7 AUX # X 5 F MAIN f2 AUXPWM #ir i, {824 )5 A Bf, x4
[ REA A0 3 2 UAVCAN(ZR H ) B & oF

TR A XML (A xxxx)EN BB E + 1 F setmixerxxxx W&, #0: airframes/4011
dji_f450 ¥ Jf| setmixerquad x & 7p# £ 8 #£% X quad x. MAIN.mix), AUX & # X (7l
B yyyy) Bk T AL &k EHBINE, o

®  wmixer_aux 7] A Tk B mE A yyyyaux.mix X, 40: *PX4PSP\Firmware\ROMF

S\px4fmu_common\init.d\airframes\13006_vtol standard delta XX f ¥, setMIXER_AUXv
tol_delta W B A ZALE 5, MMEERIEE X% *\PX4PSP\Firmware\ROMFS\px
4fmu_common\mixers\vtol delta.aux.mix.
o HT4EEAMEFTENE, FAREE mxerax LT, TBR\ A0 B 5B B A
*\PX4PSP\Firmware\ROMFS\px4fmu_common\mixers\pass.aux.mix. (7= : pass.aux.
mix 2 EFBEWHEBREE X, ch4MAF R X NEEZEBENEMER RC
_MAP_AUXx/RC_MAP_FLAPS % #ti% B )% i 2| AUX % 4 09 57 I /M i o)

® FHARMETLAMN (VOTL) #EFHATH X E N frik B yyyy.aux.mix; & K& #
TIE, N R mixer % E # R84

o FAEFERNERAEHEERLZEN AUX)K E ZHLE + mixer_aux 1% BB 1E 8
4, I fm # *\PX4PSP\Firmware\ROMFS\px4fmu_common\mixers\mount.aux.mix _t
) AUX fir i o

VE: B BTIR BB U Ar A 3T X *\PX4PSP\Firmware\ROMFS\px4fimu_common

\init.d/rc.interface £ 3. ,

8.3. PX4 BIEA g

Mixer X2 & X —MEH LA Mixer & XX AKX — ML ANMNE — AN E M
W2 E BB AT, E BRI AR K A B E X :multirotormixer,helicoptermixer,summingmixer,andnul
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Imixer.
> multirotormixer: £ XH#H 4, 6 S H+A L x B EHRE,
> helicoptermixer: & X E A L4 4 A R 2 A0 £ #.AL ESCs W (B X 2 — M ERAE &
7)o
> summingmixer: FEH LN ERIMNA G K ENPATER B WAHER, BREBHK
TE R R 8 A B Z R A R Rk AR
»  summingmixer: =& — /M H Y FEHPATERMB(S AL THELZ L2HEA ),
ENREETANHEERATREEZWAAMEE, 4: multirotormixer 1] 35 2 ALA
HH 4, 65 8 M, T summingmixer 3 summingmixer X 7 A& — M. T LLEEA X
trHEELNRESE. B FHEREEGELMEITEEE TERREESEEXHWEE,
T PWM, far i I0UF 5 7 BRI AR I B
BAMRIE BRI 462 XHIEA A
<tag>:<mixerarguments>
R tag RTTAFHRESLRE, wT:
R:Multirotormixer
H:Helicoptermixer

M:Summingmixer
Z:Nullmixer

8.4. SummingMixer—lIVETRIE 3%

SummingMixer il T 4= T ANFAT B EAR. BHF KL M= AL 6 &2 HAT
it . WMAMA K, Be EHOE R b % s Z R ROk A B/ NRAT 8 )7 A T
PR DL AT B P4 R (E R 1), MERRESEXWT:

M:<controlcount>

0:<-vescale><+vescale><offset><lowerlimit><upperlimit><traversaltime>
# <controlecount>H %, NWEFMAYAE, BeBHWHE—NEEME, ZEZ<lowerlinit>Fi<
upperlimit>Z] % .

F_TALRNTESHI N MBI E. BATEFEATF RRENT, EFEELX
SCHR P B4 10000 5487 BI-0.5 8w 5 & 4 4 A5 #-5000. % 47 & L fi<traversaltime>
CTR)FTHATE, BHEITA, THEUA TE—: FHREEEEARETELY
A AT 8 TR RIRFIFAT BB R R B RE AR, WARNHEERSA). Flw:
<traversaltime>{H 20000 #F [R #l3A4T & 01 & %, 1% A <lowerlimit>F<uppertlimit> £ /b F &
28, RZIF4%.

/£ 1: <traversaltime> /v % H £ % 1 7 B B f] !

2 FEXMERFERLSHEAHE@HTARANEARS)EREMRA], FHAR
REZ 3 HEHNZIRZ.

447 % X <controlcount>Hy i N B HE 467K, A N:

S:<group><index><-vescale><+t+vescale><offset><lowerlimit><upperlimit>

3 s 0 T H .
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VE 4 AT R 8 BRI B (50 T H<group>=e Fr<index>=3)34 T i 7 AR 4 Bk TR
BYRAT IR, o FEMINCGRE . B0, fRicFom )R ERE, BIEH R0/
ffife T T2 EMPRSTE,

<group>E AT RAT B B B AN EH 4, <indeeE R T A FHELE. TRERE T
BREERENHNEE, YA TRAREESN, BESH 0 yRALLSEHA, W 03 &
FRR AR, O, RiifES, EAFREALET NS EMELEHFRE. Lt
BAE R A EEPATE, A E U % 10000 /& 48 50 BR-0.5 1R #% 4% % A 4
-5000, T BB BB R A E X El, LT PIFENTE N hitps:/docs.px4.io/v1.13/

en/dev airframes/adding a new frame.html#mixer-file.

8.5. NullMixer—Z3 /R 58

UREETEAEEAEEAY, £R—AMELLATWENPITEH L. B%, Null
Mixer I fE 9T B A b i 5 0/, DUSZILHT R L F . 0 DA R4 AT
REEAREMBHE(TEERARB LY 0; ARERANNE, BEERAS, TEAKR
e AERE), E T

Z:

8.6. MultirotorMixer—= i R JE & 5

MultirotorMixer ¥ 9 AME &5 AN (R % . 7. AL, #A)AER—APAT EH L, F
TR N EEERE & XIT:
R:<geometry><rollscale><pitchscale><yawscale><idlespeed>
XFHALA R
Ax-W e B x A&
4+ 10 e B+A B &
6x-7~ e E x A E
6+~ B+AFLE
8x-/\HE x A E
8+ /\ ik B+ AL E
BR . W f it flER 2T A THRAERGER., WO RAER L. 4
AR A R EPATH, F A= O+ B9 E R 10000 48 4 e 0.5 U 4R 4 50
00, #&. WA REAHANEEM-1.0 2] 1.0, THEABANAEEA 0.0 2 1.0. F HAT
2Bk R E A-1.0 £ 1.0,
EHEEWTEN 0.0 F 1.0, ZHEERENTRANRAEE, CRYMAEHS
ANAER, BAE G EEHNEE, EPATEEMNERLT, ARIATENER EFEE,
A Fr AT IR A 1.0.

YV V V V V V
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https://docs.px4.io/v1.13/en/dev_airframes/adding_a_new_frame.html#mixer-file
https://docs.px4.io/v1.13/en/dev_airframes/adding_a_new_frame.html#mixer-file

8.7. HelicopterMixer—E FHYLIE#E 2%

HelicopterMixer ¥ = ME#l i N (R . M7, & 77)H A ik T A B (e 45 AL i fn £ e
HLESCRE), AANBGENF ML EEDANMITRE. F/ENH HEEES AN
M #E. BETUBLSI I —ANHE2HREGHEREF. BB T ZENREURL
MENEREE, vEAT — AT &f— M d &, #dIA L8R

e TR g & A7 AL E B AT E v T E AR E( A, X
ATHE R A A R A RAT .

HelicopterMixer & X 4 T :

H:<numberofswash-plateservos, either3ord>

T:<throttlesettingatthrust:0%><25%><50%><75%><100%>
P:<collectivepitchatthrust:0%><25%><50%><75%><100%>

T U [T d B . P U A R . A & AS A4 0 2] 10000 2 18] B 5 AN .
T EENEHEE A, #&NIMERLZA 0. 2500, 5000, 7500, 10000.

A e A R R (3 Bk 4R X T

S:<angle><armlength><scale><offset><lowerlimit><upperlimit>

<angle>UL & A %4, 0 E AL E. IEMAEEINE 4. <armlength> & A7 BB K,
BI 10000 % T 1. R AT A WG RE AR ARE BV K E, (E A 1ZAF 2 10000, A BE K 208
PERmEE R, MRENEKSHE mERFmEE. #RHA L% <scale>/10000 %5 1 . 41 /5 ,
<offset>1f 7 JF| EL T {8 5% 7£-10000 #1+10000 2 8] . 7£ 48] AR 56 Bl 7, <lowerlimit>F<upperl
imit>f7 #7-10000 F2+10000.

% 5 DL 3w — 4~ SummingMixer & 5 %]

M:1
S:0210000100000-1000010000

BIYEEAERA I RG4S, XEATANERERWREE, URERESEA®E
Mo
130 "t F E A HLR A & X THT R

H:3

T:030006000800010000
P:5001500250035004500
#Swashplateservos:
$:010000100000-80008000
$:14013054100000-80008000
$:22013054100000-80008000

#Tailservo:
M:1
S:0210000100000-1000010000

© E50%%E 7B, dE| e &y A REEfE, 2] 6000(0.6).
© E 100%%E A B EIL T, ABUNETHE A F] 10000(1.0).
© HTHARANN, EFSERARENEE.

* 0% E, REEZBIAFIEE LS E 50000.05).
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EmRAEITT, BEZEPIAFY 4500(0.45).

XA RE W EANGER E &R A E AR
KEEANMESE AT RLMLT 0. 140 F1 220 A E .
AREKTH%.

58— NMEARAGML, F-AREANRARAGHFEREHN 1.3054,
1] A% 2% PR 41 7E-8000 F2 8000, H H B AR MR LXK .

8.8. VITOLMixer—=&HiE&k AHliR %5

ZHREZRAER S RERGBENLREEATHHYE, RARGEENEZEEK
AT, ZEAERETANNBEEZGZRETULAA K — N ERWBES, EFAEH
PAT HEAPEFEF| 10 3t FMU 3 1, 7] DL ik S0 R 15 2 O A T 10 A2 AUX.,

9. PX4 & RAEREND

PX4 BAZENHENL, BE-NMTRBTREREHTANBATZ. CERETL
VR FFEARNEREFLART L, FEEERNLERERO LR, YINFEEFREL
ANE N E FHAB B L ERMBEES S, B WEEEE: https/docs.px4.io/main/en/., #n
THAE— L PX4 M R 5 b % Hl uORB H B, 83 54K,

9.1. PX4 BRG]

TANE—MTABRE “HEAN” i, 7B EZTK A ZEFHATERME,
ZERTHZHFE., T, BUFFMEEMR., XLy AGEERRT: ZFHF/FR. &
Wy, FE. BEAHNF, FTRXBHTANATE S, HE. BHEAKT, XEFL
AL AR A TN 2 5 AT % (UnmannedAerialVehicles, UAV), T AZ ¥ £ %4 (Unmanned
AerialSystems, UAS). T A Z 3 M@ Z 4 (UnmannedGroundVehicles, UGV). T A% ¥
A % 4 (UnmannedSurfaceVehicles, USV) 17 A Z % A T % 4§ (UnmannedUnderwater
Vehicles, UUV). AN “AM” #ANEHER R K. ChH ATERAGETEER
EHRE CATERED B L, BT ANAERE T — S AAEGT AN, KB HE
MAWE., TENARFFLSEMESRET RANERATHE L&,

PX4 & —HBANTTRERTL AN KATHER X, —LXBHREHE:

o EHLIMIAEWNEMER KA, BF: TAN (FRE. BREWNAZERET

M. HEFFHAKTER,
® FIREGIH. FREMAMINEREEALE,
® WTHEAMZLNEHRFEEMEAL.

o ESHMEIMEMAMNEA API (4: ROS2, MAVSDK) K& & &

PX4 ZE ZHLXANFEMZCH S, Z-F68FEET QGroundControl Y 3 .
Pixhawk % # (FE3( % 0 F4TFF) A1 MAVSDK (EH & I #477F), £ MAVLink il 5
PRFEIT S, AR AL LA 2 AT B R
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https://px4.io/software/software-overview/
https://docs.px4.io/main/en/

Dronecode # i 1= | 3574 # QGroundControl. ¥ LA{# | QGroundControl ¥ PX4 %% 3k 2|
EHERESAT, REEWH. ERTRANSH. AREH T EEFQUEMFTELEE
#4914 . QGroundControl 7£ Windows. Android. MacOS = Linux 547, AiXx B TH %
xY EHFE DT,

® QGroundControl Daily = o x

R \ | e AR = 1
PX4 L FZE %ﬁ%ﬂTﬁ% TE@E*%P&MMVﬁ%%%ﬁ$%£i%£ﬁ
("ER": EFEMEE. REFEEACHREREFTEFHE:

SRR REKRHNEFEREALE, EnfE, B¥ TEERE. PX4 AECA]
T XATHER, BNERZRAH KATEHEE,

E: RUTL2EE, IREEESE, EEAR.

EeR: RUEFKW ATHEAMERK TEE, HbHERAESLARFNE R
HEH. Bt REWVTERNEMEE, WREFERERUFFREWEE AT
(Fltm, HREZEAEAYH, WAEA,

FHRHE (VIOL) TAM: HEMHEE. FarE, AEXEC. NrESE, ]
RETREMRS: GERE—HZFERLN, KEG N —BFEMHEATFLE, CNES
WEREMEREWNER K, ERFEMEE,

AR/ARER: RETEAWTATER, B¥RETHERKEFE T, B¥ERERN

FEEH 7 EF RS (BEARED,
BREERZGAF—HUHNEEN. N5 TEH, B¥RAH.

TAM: ZAEER,
AXTEAFE: EATEH.
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QGroundControl = o X
% Back < %g Vehicle Setup

= Airframe Setup
ummary

Airframe Setup is used to select the airframe that matches your vehicle. This will in turn set up the various tuning values for flight parameters.

Cr You've connected a 3DR Iris Quadrotor.To change this configuration, select the desired airframe below then click 'Apply and Restart'.

Apply and Restart

e Airship Autogyro Balloon Coaxial Helicopter Dodecarotor cox
® » Airframe g
)

Sensors - - \ |
2e 1
- -
L]
Radio
Flight Modes ‘ ‘ I
=i

Power Cloudship - ThunderFly Auto-G2

Flying Wing Helicopter
Motors

Safety

PID Tuning A

Flight Behavior

Camera
Octo Coax Wide Generic Hexarotor x geometry

VI raco-R
Parameters UVify Draco
o { Hex X with control allocation

9.1.1. EHTH

%% = ik RflySim F & 5, T EH4Z: *\PX4PSP\Firmware, & & 5| 7 %15 PX4 JE,
TP EEH WSL F 2 Z(*\£ & \RflyTools\WinOWSL.Ink) BF 7] #t T 45 1%, RFZ &5, 47
TF QGC M #ATE M T, E: T AMLHEFELT, HEEL QGC THREH,
9.12. HMAEXE

B RE T A Z G, B3 QGroundControl X4, # & LiF)E, ##H#"Q"EAr>F it &>
R () UNFERRE. s B 50N ERERONFRHE/ KRR, KEEEAEHT
WX GERELCNERNER, v RTNREEFEXFE, THEHNEY: Simul
ation->HILQuadcopterX.
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QGroundControl = o X
% Back < gg Vehicle Setup

= Airframe Setup
ummary

Airframe Setup is used to select the airframe that matches your vehicle. This will in turn set up the various tuning values for flight parameters.

Cr You've connected a 3DR Iris Quadrotor.To change this configuration, select the desired airframe below then click 'Apply and Restart'.

Apply and Restart

Dodecarotor cox

Sensors

Flight Modes ‘ ‘
Cloudship

Flying Wing

Safety

PID Tuning A

Flight Behavior

,
Camera

Octo Coax Wide Octorotor + Octorotor Coaxial Generic Hexarotor X geometry

- VI aco-R
Parameters & iy R
L] Hex X with control allocation

9.13. BHERFE
KA EEMN, T QGC #Esh, #EAHE ¥ Simulation->HILQuadcopterX. &%
ﬁlﬁflﬂlx E 5( —>5ET%ET£}7M7?;£\—>HITLenabledQ

QGroundControl Dm\y - o %

PID Tuning
Tilt-Quad

Flight Behavior

T “ *\% T \RflyTools\HITLRun.Ink” — 4% /& /% {4 ZE A&, ﬁ* A K EF O
2, %% CopterSim £ T 7 I B2+ B 7~: PX4:GPS3Dfixed&EKFinitializationfinished.
BU ¥ £ QGC # 82 T KAl
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QGroundControl Daily - o %

PID Tuning

Flight Behaviar external HITL
HITL and SIH disabled

HITL enabled

0.1m 70.0m/s &00:00:00

LO0OmMm AN0mlic €00 m

68



@ Rflysim3D-0

Vehicle Info of 1D 1 with style 3

Timestemp (s): 1551150 ‘
Position xyz: -0.020, 0008, -18016

Euler angles: -0.000, -0.001, -0.000

Velocity xyz: 0,003, -0.004, -0.002

Anguler rate: 0.004, -0002, 0.002

Acceleration xyz: 0008, -0001, -0027

GPS Pos:
Actuator output 1 - 8: 533478, 532816, 5317.38, 532084, 000, 000, 000, 000 fﬂ

9.14. EMETE

EEECHWEANAIE, . WiEETEFHNRA: QuadrotorX->DIIF450w/DIIESCs.
ERAETNFRE: 24> 71 H->externalHITL., F v 40 8k 52 % 5 B ik L%
1.BasicExps\e5-AttitudeCtrl\e5.4\Readme.pdf,

9.2. PX4 B3R RIEMN

PX4 B 77 L FH LI B PX4-Autopilot 43 A 7 f7 Dronecode H FA 4847, 7F A Pixhaw
k 77, E % & EE N https://docs.px4.io/main/en/flight_controller/, T & % E Bl 3 2~
R IR A B R A

F5 B R B AR Gk A A

1 CUAVPixahwkV6X(FMUvV6X)

2 | FMUv6XandFMUy | HolybroPixhawk6X(FMUv6X) pxii-fmu-véx_default

3 6C HolybroPixhawk6C(FMUv6C)

4 HolybroPix32v6(FMUv6C) pxii_fimu-vée_default

5 FMUvSandEMUYS Pixhawk4(FMUVS)

6 X(STM32F7.2019/ Pixhawk4mini(FMUvVS) i ficvs_default

7 20) CUAVV5+FMUYv5) - -

8 CUAVV5nano(FMUVS)

9 FMUvV4(STM32F4, Pixracer pxU_fmu-vi_default

10 2015) Pixhawk3Pro px4_fmu-vipro_default

11 3 19F4 Pixhawk2

12 FMUv 2E)SIT41;/I e PixhawkMini pxt_fmu-v3_default

13 CUAVPixhackv3

14 FMUV2(STMI2E4, Pixhawk pxd_fmu-v2_default
2013) - -
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1.BasicExps/e5-AttitudeCtrl/e5.4/Readme.pdf
https://docs.px4.io/main/en/flight_controller/

9.3. PX4 JRAEAEF

WIE PX4 BEHILEFMAATE, ERER—FRA —KFMA, WMHIFMRAKENR
ZEHA, RilySim-FEWEAERRHFTREMR 1142 A, JE—BLEBAT BTEE
ZH, THRFEANH PX4 B & JLR A EF A,
9.3.1. PX4-1.14 A E ¥

VI AN EFH AR —LRBEN TN, FHZET mixer THMERELELA | Bl
LRI W7 Ao Mo, BT ZRBMAR, v1.14 3 F 7 ROS 2 £ i #7 Fast-RTPS # 1,
HMEREMBENBATR, ZRAFTENFEGRXHZER, HEEETHIHHEE
R R,
1 FHAEHLIE

V.4 MABINE R TS ERame, Arasg eI EXRARE, ML
FHEFRA B, RilySim F &8 v3.02 JRAR KU EHEXF, 7 EFE 8% QGround
Control ¥ % B 2 W EH RN (CIEFRFE v1.14.0 XL ERRA),

"o QGroundControl

| @ Back < % Vehicle Setup

hiTes Bl

ORI K2
g

PX4 A Q6| B3 BURT T BV LA A de A 48 4, S0 2L 8R4 0 42 4] WAL =K R AR 28 Y 4
THAEAL. HBEIFATERANKR., W &R A “maH” WHERAH, ¥TEHZE
KHLRY, FEE-DEREE G LY MRS F S S, F— AR RSN A RS
A MTEREWATE, WaBIAREAHEHANEE XL R PX4 FXAHEAEY
“RE " EGRE R SES/EEER ST THERT B OERSETFHNENTEHE
HATHHRAE, FAARET TEA K.

B, PX4 TEAF fir o Bt BOA 4 R BB MR o 3K R ok AT R AL SRR AR S R DL -
B4 L E B d .
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position Generic desired torque & . - actuator

; Vehicle-specific
setpoint thrust commands
Bk LN [;g:ittr&!‘ers output allocation — W
Rate)’ h (=mixing)

AR A uORB E Al 7 26 7| ) B R 4 38 S 0 e T I AT o

Rate Controller

vehicle_torque_setpoint — JRCRUUSLIICIEE N control_allacator_status O“‘p“t Drivers
S —— o ut, pxdio, dshot,

vehicle_thrust_setpoint —» uﬂ g srnflwb /mixer_module

actuator_motors

actuator_controls_{6,1} >
(flaps, airbrakes) actuator_servos —_
MAIN 1, PWM_MAIN_FUNC1
actuator_servos_trim — NAIN 2, PWN_RATH_FUNG2
MAIN 3, PWM_MAIN_FUNC3
failure_detector_status
actuator_test — AUX 1, PWM_AUX_FUNC1
AUX 2, PWM_AUX_FUNC2
landing_ge — AUX 3, PWM_AUX_FUNC3
anual_control_setpoint
——
(RC passthroughy UAVCANVO
vehicle_command ESC 1, UAVCAN_EC_FUNC1
(DO_SET_ACTUATOR) » ESCs ESC 2, UAVCAN_EC_FUNC2
ESC 3, UAVCAN_EC_FUNC3
actuator_controls_2 i
(gimbal) Servo 1, UAVCAN_SV_FUNCL
Servo 2, UAVCAN_SV_FUNC2
—

Servo 3, UAVCAN_SV_FUNC3

LB R W
® EREGIHW BB EAREME
o % pEBES A
 REBESHLELEREW/UALRK
- #HTRAE
c REENKE
c RAENFERERNES
s BEMHERAABRMAES, WEANRAPATE (ERNEEHR) mEEEL RS
A
o IR
s REBEMHAE A EH
«  FEHEZE [RflySim % % H 5 ] \Firmware\src\lib\mixer module. 3234742 7 & X
T 5#%uAR, : PWM_MAIN, AEEREAZNEHATRE. CHEIEESH
B MNE N E R AT, FEARYEF P R B B9 <param_prefix>_FUNCx £ 4K fE i i
S BEEHNSAE. . pum_maIN_FuNCs L E 7 AL 2, ME 3 M b E B E AR
T2 _BALF 8 E 2 B,
« R E XA [RflySim & % B 5 ] \Firmware\src\lib\mixer module\output_functi
ons.yaml.
® F¥iEi{ MAVLink ##l# i, "B EHIXE N “Offboard Actuator Set x”,
#X J& £ % MAV_CMD_DO_SET ACTUATOR #r4-B[l 7] ,
¥ L AR AE K F 3 A H L: https://docs.px4.io/v1.14/en/concept/control_allocation.
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html
2. R#AVATHEKEEERE

VL4 R E R ERE T THHERE N R SR TBEEMY, AETE QG
CHMLERF REPERMNRIIEE, TABMHERRLTAHT M. RATRE
EBEHBNIMET HA!

QGroundControl Daily _ o X

Make sure the gyroscope is providing valid data

Wait until the estimator initialized

EHNWERSH—Ha, AETUEMBRERFMHEEEMEX (U, #RERAR
HmEMSit, WEET#IFE GPS WHER). PX4 A AEHR LA L HHI A
TR, AHELNEALTRNEEREREHNE S,

F L R A =% S ER A L https://docs.qgroundcontrol.com/master/en/qgc-user-gui

de/fly_view/fly_view.html#arm
3. ZAWEMASHE

PX4 AR L2, TEHIARERRFMIKRE ATE: AEZLRPLFAF
FWRAUZ L KATHREF LM, WAMAHEZ R EHIATHERE (Flmgit. &
FAENEEEE L), REZNKEZ 2 ET#E QGroundControl 42X ENHF I E .
EMRELNNERSHHAATRE. BEE LWL 2T R A T2 W31 # A B2 ok Bl
KR B AT &
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https://docs.qgroundcontrol.com/master/en/qgc-user-guide/fly_view/fly_view.html#arm
https://docs.qgroundcontrol.com/master/en/qgc-user-guide/fly_view/fly_view.html#arm

[ QGroundControl - [m] X

| 4 Back < igg Vehicle Setup
. e RE
TG R R AR
A
AP Eh R | Warning - |
e
|:| WEBACE: [15.00 %]
S B IRk [7.00 %)
HERAKE: [5.00 %)
Qe
PEEEN
i
* . BT | GES] -|
| CES
BEBm) ©;
PID Tuning I:‘ Show obstacle distance overlay
Flight Behavior S A T R R AR
Az @ AP A Fol: 0 v|
P BRIHE S E RN [os s|

B e e T R L e 1 L A A
_ _d

vI.14 BARFHZARERPAELFE G, FAEY —MAERP AR, 71
RERPCEHTF. EPTRETNA —MREER, UEAFEFERAHEEZR
BRaRF, mRBEAT ZAHERT, WeXRE T ENEFE. v, YEZEM GPS
SHEELRE, FHAEWRE VEEHR, GCS HBEAMRENER, NWEIATERE,
A REL S RSAEN, AP TUERATREEE &4 THRKEZL2TH,

¥ £ AR R F 3] KA W https://docs.px4.io/v1.14/en/config/safety.html
4. BRIAFEZE B H K Gazebo

RflySim 7 & F A EH % T UnrealEngine (& 4715]1%) JF & 87 RflySim3D ##F, Z31F
AAEma AR ER. BANYEELN, RENERASZSSMHYE, ZATEANTA
RGMHE. ESRAEHRBMEXFEIHHTRL: \3.RlySim3DUE\APLpdf
5. uXRCE-DDS K3 ROS2 #H

v1.14 B4 A uXRCE-DDS F X 7 Fast-RTPS, AW A EHKE T # A KK, X—KaHT
BT rtps WREFWEE, NMEELERLBRIABAT ZAE,

ROS 2-PX4 ### #£ T ROS2 #1 PX4 Z B MN R E & K, AV ROS2ITHFRAH T
B L5 PX4 uORB A A#EM#, w T A 7 uXRCE-DDS # = # |84, ROS 2 #j 5l A i #
EmfEE,
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../3.RflySim3DUE/API.pdf

CDR FAST-CDR

uORB topic |« - ROS 2
node
4ORB topic | < | MXRCE-DDS || || UXRCE-DDS |_,| S 3¢ 2
client agent o060
- ROS 2
uORB topic | *+> node

FAST-DDS

uXRCE-DDS # &l ff &4 & PX4 LIETHE P RETEN LETHRE, FALE

Z [E# 3L B 4T, UDP, TCP & B & X @B AT R MK ERE. REEAZ RN KE, K
AR AT AT ] 42 & DDS 248 = 18] o o £ A,

PX4uxrce dds client EAGEE 4 i, FERIAEEE PX4 BT, ©HREHE “generic”
WA XRCE-DDS %/ 3 (4, .61 PX4 & FavBE R &, AT H uOR i & A H A uO
RB 1EfL &% . & 2| F 3l uORB H & ¥ %% [% % B %1 \Firmware\src\modules\uxrce
_dds_client\dds_topics.yaml 7| tH . 4 sk # (£ Fl IR KA 4 o 89 uORB 78 B & X [ &k H %]
\Firmware\msg ¥ #J uORB ¥ & & X & €] # X % ROS 2 4 B Wi R &,

ROS 2 R FARFHFEAAAHEME R LB TIEX + ), XLHEZATE PX4
B ¢ # €] # uXRCE-DDS & 7 st k. A P ¥ LAY 8 O 4 PX4/px4_msgs 3 f£ 2| ROS 2 T1F
K& (e 0 X 54 B PX4 B 5 BAEA L),

¥ 5 AR AR K% S KA F M: https://docs.px4.io/v1.14/en/ros/ros2_comm.html

KT PX4VII4 RAME £ EH W HF N https://docs.px4.io/v1.14/en/releases/1.14.html
9.3.2. PX4-1.13 A E# P
® B# Joystick R #F: v1.13 A m—A> 4 A manual control HYFTHE K, FTAE co

mmander Z #M#Y RC A7 MAVLink manual control ¥ A\ . B2 & %4t # COM_RC IN MOD

E.
® vI.I3 FHETHEEWR K ATHEETFR, RELTKELIRH "Fi "BIRHAEM

Tig & o Bt 25 i R R AT BT
® ETIRE & RTLWHF & ATH A, EAEMEE FH R BmetE, FEHES RTL A
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Cp o ) g o *\PX4PSP\Firmware\msg\actuato
1 actuator_controls.msg R HEFEF g
r_controls.msg
- o *\PX4PSP\Firmware\msg\actuato
2 actuator outputs.msg B mES g
r_outputs.msg
NP W *\PX4PSP\Firmware\msg\input_r
3 input_rc.msg EEEWAHEE P
c.msg
EH EANREASE | *\PXAPSP\Firmware\msg\led_co
4 led control.msg
a LED. ntrol.msg
. o *\PX4PSP\Firmware\msg\vehicle
5 vehicle status.msg HEARSHE s
_status.msg
X w *\PX4PSP\Firmware\msg\vehicle
6 vehicle_imu.msg HE MU HBIHEE | | s
_imu.msg

¥ % uORB 74 E ¥t B & W.: https://docs.px4.io/main/en/msg_docs/
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\mc_rate control
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\mc_pos_control

1 mc_rate_control % e Bk S R

2 mc_pos_control % e B AL E 15 |
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4 navigator A1 A A R \navigator
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11,6 W8 R R SR
11.1. MATLAB/Simulink 7E#HTAAHS H AR, ARNSHIMT
Wi

>
4

fs -
F-E-0-%-| ¥ [&]la @-
Exp5_AtstudeSystemCodeGenRealFlight_old

uring_the_call_to_make
‘An_error_occurred_during_the_call_to_make' TEASHEIIHHS, hWARTETHER
DF0AIS: 324

#88 Creating HTML report file

¥S5: validation warning(s):
Skipped the existence check for ‘Invoke Make'. Cannot determine the utility that needs to be
checked for existence from the build tool command ‘$(call CALLPX4MK)".

#2# Build procedure for model: 'Exp5_AttitudeSystemCodeGenRealFlight old' aborted due to an error.

Error(s) encountered while building "Exp5 AttitudeSystemCodeGenRealflight old™:
##% Failed to generate all binary outputs.

Caused by:

e Validation error(s):
#88# Validating other build tools ...
Unable to locate build tool "Pixhawk Toolchain C Compiler™: echo
Unable to locate build tool "Pixhawk ToolchainC Pre-Linker™: echo
Unable to locate build tool “Pixhawk Toolchain Archiver™: echo

mponent Simulink egory B k diagram error

Causedby:

Validationerror(s):

###Validatingotherbuildtools. ..
Unabletolocatebuildtool"PixhawkToolchainCCompiler" :echo
Unabletolocatebuildtool"PixhawkToolchainCPre-Linker":echo
Unabletolocatebuildtool"PixhawkToolchainArchiver":echo

EHIRFHIR, TR EFEAT UL N : MATLAB A 58, PX4 E#FEA. M
ATLAB # & 5 PX4 [ 144 # 5] &1,

Ve L

A E MATLAB # A 5 ., MATLAB E #1884 &2 ERFHANBNELEEE, A
Dlix KB AR E R TREHRADHR 2B R E R, &A% L MATLAB |7 & £ 4 #
PR EIE N ILEE, 4R R IR AR R T Bk AR B R [ AL T .
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‘ LDgnostic Viewer
BG-GB~ %~ | B & s v 4 @~ @
Exp5_AmtudeSystemCodeGenRealFlight old ©

#8# Starting build procedure for model: ExpS_AttitudeSystemCodeGenRealFlight_old
###% Generating code and artifacts to 'Model specific’ folder structure

v Code Generation w1 W1
Elapsed 0376 sec

#28 Generating code into build folder: C:\PX4PSP\RflySimAPIs\Exp@2_ FlightControl\ed-
PlatformStudy\3.DesignExps\ExpS_AttitudeSystemCodeGenRealFlight_old_ert_rtw

Output port 1 of "Expd AttitudeSystemCodeCenRealFlight old/input rcl' is not connected.

Component Simulink | Category. Block waming

##8% Build procedure for model: 'Exp5_AttitudeSystemCod RealFlight_old’ aborted due to an error.

Error in port widths or dimensions. Output port 1 of

"ExpS AttitudeSystemCodeGenRealFlight old/Subsystem’ is ajone dimensional vector with 4 elements.
Component: Simulink | Category Block diagram error \
MBS A A

Error in port widths or dimensions. Input port 1 gf
mmmmmmmmmmummk is a one dimensional vector with 1 elements.

Component. Smulink | Category. Block diagram error -

A3 PX4 B AL, & PX4 JBA A mEFE AL, A 4— 2 MATLAB H47F HE#R
THEERHE, TEERT AARBEIAHMCE, RIEETEBK. &+ PX4 WEF
F PX4PSP\Firmware.

¥4 Diagnostic Viewer - a X
Bvﬁv u'“'l:' @lqu;ru & & @ @
Exp5_AtitudeSystemCodeGenRealFlight old &

AN TIL@ INCLUGEO TrOm ../../PLatTOores/ AUTTX/RUTTA/NUTTX/INCIUSE/SYS/30CTL. N2, a

from ../../src/drivers/drv_hrt.h:42,
from ../../platfores/common/include/pxd_platform_common/log.h:125,
from ../../platfores/common/include/pxd_platform_common/defines.h:42,
from ../../src/drivers/pxdio/pxdio.cpp:40:
«ol../src/drivers/pxéio/pxdio.cpp: In member function ‘virtual int PX4I0::ioctl(file*, int,
long unsigned int)":
1./../platforms/common/include/px4_platform_common/defines.h:66:23: error: jump to case label |
66 | ®#define _PX4_IOC(x,y) _IOC(x,y)
| Arerere
v/ ../src/drivers/drv_puem_output.h:206:31: note: in expansion of macro '_PX&_IOC*
206 | ®define PWM_SERVO_GET(_servo) _PX4_IOC(_PWM_SERVO_BASE, 0x50 + _servo)
l A,
vof . /src/drivers/pxéio/pxdio.cpp:1671:28: note: in expansion of macro 'PWM_SERVO_GET"
1671 | case PWM_SERVO_GET(@) ... PWM_SERVO_GET(PWM_OUTPUT_MAX_CHANNELS - 1): {
I A
compilation terminated due to -Wfatal-errors.
ninja: build stopped: subcommand failed.
Makefile:230: recipe for target ‘pxd_fmu-vbc_default” failed
make: *** [px4_fmu-v6c_default] Error 1 [ |
gmake: *** [postdownload_preexecute] Error 2
L~ C-\PYXAPSP\RFIvGIimAPT<\Fynf}) FlightContrnllief.

A T2 MATLAB # A 5 PX4 B #4555 fl, X K 9 AR 2 PX4 B TIRAM AR
SRR — LT L ERN, T MATLAB B o) R A R s 0 s R ITET, AU R 4 By 4k
BB X EHIR. XAFHME MATLAB & 12| AR#4#R, FET WinlOWSL(#&
FHECREFIENSELCTR), EFHHAT THIEHR S W: makepxd_fmu-vec_default
(F & WA e ok 3 L B A ) 77 T B B B ] R
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Fatal error:
[File:D:/Build/++UE4/Sync/Engine/Source/Runtime/Windows/D3D11RHI/Private/
D3D11Util.cpp] [Line: 198]

Unreal Engine is exiting due to D3D device being lost. (Error: 0x887A0006 -
'HUNG"

i
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PRBE AR AEFR X LA TR F) H 75
Ve -
197 QGC, #ANREAEKE

=
Select Tool

go Vehicle Setup

& Analyze Tools

Application Settings

QGroundControl Daily Version
v4.2.0-392-gbabcf1ff6

B R TE WS HAT A, # K “log”, #35|T SDLOG MODE #i4#, #HEKRTHE, A
FAEI XM, —HITK log, XHEFFEES log HAT .
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et

from boot until shutdown ~ Reset To Default

disabled

top logging. By
when armed until disarm (dep arming the system,
from boot until disarm

from boot until shutdown

depending on AUX1 RC chan

Vehicle reboot required after change

11.7.Win10WSL &% [E 4Frf, E7R: region' AXI SRAM'overflowed

by15401072bytes

TE] A 2
ZEAARENEFRA, BHT CEHALE, EREFEEMRSE. THN PX4 8
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Cmake S o i B # & 4 A £ F By 42 5, Pixhawk 2 7 645 Bk 4t % *PX4PSP\Firmw
are\boards\px4. #: FTHATENEZR HWEREA XK EEFHHET L LR, FEANTEAR
Pixhawk6C, ¥[%f C:\PX4PSP\Firmware\boards\px4\fmu-v6c\default.cmake, 1% > # 84 K £
ey #ATERIT), AEHFRE,

MODULES
airspeed_selector
pxd_simulink_app
attitude_estimator_q
camera_feedback
commander
dataman
ekf2
esc_battery
events
flight_mode_manager
#fw_att_control /= B & B L&A= HIHE R
fw_pos_control_11
gyro_calibration
gyro_fft
land_detector
landing_target_estimator
load_mon
local_position_estimator
logger
mavlink
mc_att_control
mc_hover_thrust_estimator
mc_pos_control
mc_rate_control
#micrortps_bridge
navigator
rc_update
rover_pos_control
sensors
sih
temperature_compensation
#uuv_att_control /=42 UUV % A& 4= fl 4 5x
#uuv_pos_control =4 UUV {7 & 4= #l 4 5
vmount
#vtol_att_control =B VTOL % A &l
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