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1. B4R

11 XHFHEZR
B2 B & [% 3%k H F])\5.RflySimFlyCtr\0.ApiExps\6.uORB-Read-Write
SR Sl XA 2 B
Readme.pdf UORB H BB 55 N\ L F B

Expl_uORB_read.slx UORB 4 & i Bl 2 )7

Exp2_uORB_read_func.slx UORB ¥ .1 Bl fah % 42 J5
Exp3_UORB_write.sIx UORB % # 8 1 £ f 12 7
Exp4_uORB_DifID slx UORBID 5 Xt 4 1~ — B AL EREF
PX4ExtMsgSender.slx 4 UORB H B T T

B2 B 3. [Z£ B F*]\5.RlySimFlyCtr\0.ApiExps\7.uORB-Create

S /S 4 AR W
PX4uORBMsgGen.m | uORB 4 & % & A& ik 42 /7,
e rfly test.msg uORB ¥ B 238 4 4 1R X5,
init_control.m A6 S
px4demo uORB_create.slx B & X uORB W & & X & T #4,

1.2. Pi&HNR

uORB(MicroObjectRequestBroker, f# 5 1% 5k X # 2% )& PX4/Pixhawk R4 F ¥ EEZ H
RN —MER, CRERATENRGNKESRES, TARNWERESIE. GPS. PPM £
SEHENE R EEL uORB #HATEMEZ N ERHAATIHHLE, WAL FET M PX
AR %, PX4'E W% https://docs.px4.io/main/zh/index.html,

PX4 A G LU B TAMESR, BAMERETET (ZEBHT), £ ERE
it WORB H A HKITH G A A ZNBEN M ERE. E£L R LUEFH APLpdf,

1.3, REHRA

Simulink & | % 2 # uORB Read and Write & /> F 5 32 89 fy gk 0 24T AL o
AE A E R NuttX SEBF ARM £ 48, 7 uORB X T NuttX il &, €2 —1-F&
W SR & AT %, A& ZFF Open, Close. Read. Write, Ioctl LA X Poll #L
#l o

> SAXETHARITHER, ®iT uORB 1T J 3 88 7 LU B it 3 i3 BUR S 4 1Y 16
AL, RLZA T Simulink H 2

> Simulink & & B R E 2 PX4 B ENHMHZ /5, WfEPX4 BEN LEAT
RflySim “F & 3B R 3017 o
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2. RETHEINA
T E AR, # Simulink 25 ¥ 25 F 7] LLE %] uORB Read and Write & 4~ F # 5

| E Simulink Library Browser — O >
L= mav1ink ~ &kv =~ s @
| Pixhawk Target Blocks/uORB Read and Write

Image Acquisition Toolbox
Instrument Control Toolbox
LTE HDL Toolbox Function Trlé]g
Model Predictive Control Toolbox Topic ID: UNDEFINED
> Neural Network Toolbox
0PC Toolbox
E;?:;Ziki{—;i;;";‘E‘Ek:(m]hm‘ uORE Read Asyne uORB Read Function-Call Trigger
ADC and Serial
Miscellaneous Utility Blocks Htar
Sensors and Actuators

v

b uORB Read - Function Trigger: b
‘differential_pressure’

$ v

uORB Write UORB Write
l uORB Read and Write I o’ Topic: ‘vehicle_gps_position’ control Topic: actuator_controls

PoWertraln DLOCKsetr . .
Report Generator )‘umestamp_ume'
g](lblcii(llt':]:m%smm Toolbox uORB Write uORB Write Advanced |
Robust Control Toolbox
SimEvents

Simscape o UORE Wrile_dai
Simulink 3D Animation control Topic: acluator_controls
Simulink Coder

Simulink Control Design
Simulink Design Optimization

Simulinle Docion Verifior

v

v

VW W VW

uORB Write Advanced dai
e

2.1. uORB Read Async—3RE{5 uORB Topic A< ¥ E

WTHEFT, ZHREHRRE uORB XA XNEE, ZEABHZRMENRES T A
Go TALMBREERENHAT, FEFEARETARFILEN R, ELERTRnEX
BN HHAEE

Block Parameters: uORB Read Async X
Subsystem (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
Function Trigger
Topic ID: UNDEFINED > i it Thwien 7 e e Refresh Tonic Detection
Enter Bus Object Bus: airspeed_SL ~ |2 > Use Bus Object from inherited Async Function Call Subsystem
uORB Read Async s (0) L (0) it (1)

2.2. uORB Read Function-CallTrigger—uORB 75 /2. 132 B [ bR ¥k
KA
WTEFT, KAERERTAANE, H—AEAEA uORB & BT A R HH A,
EoARARSEE, KA K R HOR 587 AT A A R



uORB Read - Function Trigger: >
'differential_pressure'

uORB Read Function-Call Trigger

WTEFR, £ HnERA S EY:

&4 uORB Read Function-Call Trigger1 X
ulEE Read and Function—Call Trigger

=

This block operates in two modes:
Model: Reading uORE Data

In this mode, the block will fetch data using a wORE_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 u0RE message provided it is specified in a .msg format. Header files
are added to the generated code from: C:'\pxd‘\Firmware'src'\modules'\wuORE\topics

Mode2: Asynchronous Tasking

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

[u.CIRB Topic °actuator_armed’ ]

Open .msg file Select uORE Topic msg Create Bus Object
Enter Bus Object Bus: actuator armed SL ~ ||k B
[uCIRB Interval (ms) 4 I

Function—Call Options

[ B Function—Call Trigger ]

TaskName °Taskl’

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

i3 (D) ML () 5 i (H) B2 F (A)
® EE—AEEXWIEM

J 1 1% A1 “Select uORB Topic msg”# LAFT F1E 7L 7 & DL £, R X HF3E CHf R
B T AL
® AlEEL (bus) %

Simulink #9784 % % F] & #4% uORB B ¥ K., i #% 4“Create Bus Object”, Simul
ink ¥ J\.msg SCH K o K E xR EYE B OO, R E B AT E] MATLAB T % [8] 4 & &
EPSE
® X E uORB i [

ERFHEXT, FERET WX, BUIZ2Y, FLEARET e KB EH
EE, REWMERAERIXMRAME.

BN ER LT EA:



o EFEWPOAA ML
Function—Call Options
@ Function-Call Trigger

TaskName ' Taskl’

Polling Timeout (mg) (-1 = indefinite wait, 0 = return immediately) 100
o UEBLEMHEMMESLL

YKETRIHE, REREREERHELT, IIMHEFERETHENSH
EH L. RFHERITEH —NMFNERE, ARETRERMLESHEANRE,
CoB N EEREREDR LFOHBENE R, MHFEF —MER R ZIOEAR LR
#, B« uORB B # At 4 & HEER”, W TEATR.

Function Trigger

uORB Read - Function Trigger: . .
'differential_pressure’ p Topic ID: UNDEFINED p

uORB Read Async

uORB Read Function-Call Trigger

2.3. uORB Write—uORB J§ B8 & fif O AR

%O AV P E uORB 1 ALK A7 48 R B E B AR, B AT LU A uOR
B A KA A HE R, TER S AE T ERE R, —2E R XHiE R H & C:\PX4PS
P\Firmware\msg T, 7 4 kB9 R8 & 2 B 2 & 4 1% A ey & X,

wTEAR, B ATERL, %A “Openmsg file”$T FF 4 M BH E N A, AE#
Al“Open.msg folder”¥T JT & & 7| &, & & Hr A\ i 10 2 KK HE 2K A DU A7 1 AUH Ko

N

‘output’

uORB Write
Topic: 'actuator_outputs'

) 'noutputs'

uORB Write



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

Publishes to a user provided named tropic structure.

IuGRB Topic "actuator_outputs’ I Open .msg file

Number of Qutputs

uORB Parameter Names and Data Type

Open .msg folder

Iﬂ Input Struct param :

" output’ :| single ~ |}

|8 1nput Struct param -

" noutputs’ :|  uint32 ~ ||

] Input Struct param :
O Input Struct param :
O Input Struct param :

ample Time (-1 inherited) -1

>

»

Number of Elements

Number of Elements

32

1

ActuatorQutputs.msg = | + ‘

B (C)

#ih () i A (A

uint8 NUM_ACTUATOR_OUTPUTS = 16

uint32 noutputs # valid outputs
float32[16] output

W N d R W N e

Block Parameters: uORB Write

S-Function (mask) (link)

uDRB Write Output Block

Publishes to a user provided named tropic structure.

ulRB Topic ’actuator outputs’ g Open .msg file

Number of OQutputs 2

uDRB Parameter Names and Data Type

uint8 NUM_ACTUATOR_QUTPUT_GROUPS = 4 # for sanity checking

# output data, in natural output units

uint64 timestamp # time since system start (microseconds)

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

> IEBEE > FEH () > PX4PSP » Firmware > msg

£ fEATORE =3
[] ActionRequestmsg 2024/3/22 1513 Outlook.File.msg...
[ ActuatorArmed.msg 2024/3/22 1513 Outlook.File.msg...
[ ActuatorControlsStatus.msg 2024/3/22 15:13 Outlook.File.msg...
[ ActuatorMotors.msg 2024/3/22 15:13 Outlook.File.msg...
[] ActuatorOutputs.msg 2024/3/22 1513 Outlook.File.msg...
[ ActuatorServos.msg 2024/3/22 1513 Outlook.File.msg...
[ ActuatorServosTrim.msg 2024/3/22 15:13 Outlook.File.msg...
[] ActuatorTestmsg 2024/3/22 15:14 Outlook.File.msg...
[] AdcReport.msg 2024/3/22 1513 Outlook.File.msg...
[7] Airspeed.msg 2024/3/22 1913 Outlock.File.msg...
[ AirspeedValidated.msg 2024/3/22 15:13 Outlook.File.msg...
[] AirspeedWind.msg 2024/3/22 1513 Outlook.File.msg...

Fo

1KB

1KB

1KB

1KB

1KB

1KB

1KB

2 KB

1T msg FEE

I
‘

FIFFARESIZ=




2.4. uORB Write Advanced—uORB JH E 3B KA 0 B F A

O AR P R SR ATE R BRI, £ Simulink # 6 | uORB Write
Advanced #10, WL EME LB HNHEEL A AR . THBEEE NWHEE X HF—
ANEEID, M4, BF UK EEENTER. WFIADEFERET,

output

uORB Write
Topic: actuator_outputs

uORB Write Advanced

wTEATR, FUER SR EAL, B A“Openmsg file”3T FF 4 b 9 B A&, &
1%l “Select.msg file”3T FriE AL 7| &, & B ¥ LLR B A\ s 0 % REHE 2K A DAXT A7 i AL vH

=i

ANNES)

[4] UORB Write Block - o x
uORB Message: Iamuatnrﬁnutpuis I Apply Select .msg file Open msg file
Struct Field Dimensions  DataType Enable
1 [ftimestamp 1 double - [E]
2 |noutputs 1 uint32 o O
3 |output 16 single a
[ Enable/Disable All
Advertisement Queue (0 = no queue) 0
Sample Time: a0
Okay cancel
7| ActuatorQutputs.msg |+ |
1 uinté4 timestamp # time since system start (microseccnds) .
> uint8 NUM_ACTUATOR_OUTPUTS = 16 HEEEHERE
2 uint8 NUM_ACTUATOR_OUTPUT_GROUPS = 4 # for sanity checking
4 uint32 noutputs # valid outputs
5 float32[16] output # output data, in natural output units
5
7 # actuator_outputs_sim is used for SITL, HITL & SIH (with an output range of [-1, 1])
8 # TOPICS actuator_outputs actuator_outputs_sim actuator_outputs_debug
9



UORB Message: actuator_outputs Apply Open .msg file
[ Struct Field | Dimensions| DataType | Enable | |
I r—— PR =
> EEEE > EL(C) > PX4PSP > Frmware > msg v O & msg TIES ¥
=- 0 @
st - EEs e
['] ActionRequest.msg 2024/3/22 15:13 OutlookFile.msg... 1 KB FTFEESZE
[] Actuatorarmed.msg 2024/3/22 15:13 Outlook File.msg... 1KB
[ ActuatorControlsStatus.msg 2024/3/22 15:13 OutlookFile.msg.. 1K8
[ 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 OutlookFile.msg.. 1K8
[] ActuatorServosTrim.msg 2024/3/22 15:13 Outlook File.msg... 1KB
[ ActuatorTest.msg 2024/3/22 15:14 OutlookFile.msg.. 1K8
[] AdcReport.msg 2024/3/22 15:13 Outlook File.msg... 1KB
[] Airspeed.msg 2024/3/22 15:13 Outlook File.msg... 1KB

2.5. uORB Write Advanced_dai—uORB 35 55038 /& 7 52 gk i Bk

40 T’ BT 7R 4828 T uORB Write Advanced, uORB Write Advanced dai #7#% & & Y. uORB
MsgID &t .

uORB Write_dai
2 output Topic: actuator_outputs
uORB Write Advanced_dai
|4 UORB Write Block = [m} X
UORB Message: actuator_outputs Apply Select msq fie Open msq file
uORB MsglD: actuator_outputs_0
Struct Field Dimensions| DataType | Enable

1 [timestamp 1 double ~ O
2 |noutputs 1uint3z O
3 |output 16 single -]

(T EnableiDisable Al

Advertisement Queue (0 = no queue) : 0

sample Time: 4

Okay Cancel

2.6. FHAfBER
DL #3324 4 Simulink & 77 3 .
1. Data Type Conversion 1% 3%



Y convert D

Data Type Conversion

G S AR E R A e E AR, AR RN E T, —NEFRE
MAFRMENELZEREE, F—ANEREERAFTR BN FENERERESE. GHAEWL
FELHHEATHT L EN,

2. Constant % 3%

TP

Constant

Constant 3k £ K LB R A F EEET. EANBIRUFEECT WA . LERE
ERFTE. MELZRGHWEEIAT:

o HEMESHWEE

o HEHELYMBAN—SmESRNRE

Rt EREESRAAMANERE TR, WRARSEEEmE, HHE
EHREHLBAT AW E, FLETHRESERBA—FREZLE. TN, WRA¥EES
BEETHE, BralamERy — 1 ERE.

3. Switch 3k

IEN

N

—
Y120 b
>

]}

Switch
Switch AR EF — - Nt E, FRE - TAIE =1 A, E-IHE =&
ANHEABERN. BEARAFRHERGAN. TUERAT M EELEREESHER
R R AN R G
BEURA AR ERERER N EERE M RE =AM onr, Bk kiERE
SHZEHPACE T NHANBRA G FERTARE R N LA HANRERT L&

1.

4. Bus Selector # 3
Bus

Selector

Bus Selector #3k A it \ & & R R M F L MR RE LR EFR TR . ZAERT Do Al
Bk EENTRRE MO ENLE L FMB IR ER TR YERS A d k2 TE



B, S G TEMN T Mo, SERGEFNENLSEN, STESHALRR
TEWENLRL, ZEREF NS NAH R,
5. Clock # 3

Clock

Clock # 3 72 &/ {7 B e (8] 2 i 24 707 FLRE )
W EFTR, E % Simulink B 77 AR S i v 4 ik An o e, 1 2 Simulink 7 EY 2 0 5

B ER, RENEER, NEER, & o7 W EE LRk EH =
Bt o
) @ x RS Display b
fow 1] v A+ HEE| Display
fE WEES Display L S A I B RS S .

&£ Simulink S5

§ DS Blackset

¥ Deep Learming Toalbox

} DSP L Toolhos

¥ DSP System Toolbox
Ih

} DSP System

ox HDL Support

EE B
igner
x L Support #3l: short
.

BT RH %d

BFF: Center
R
TR (R
4
»
P aaniag 9 i3z (0) R () I (A)

3. SCIGJREE
3.1. uORB JH 2L R 3

B R W, . [£ 23 H F]RAYSimAPIs\S.RflySimFlyCtrl\0. ApiExps\6.uORB-Read-Write\Exp1
_uORB_read.slx



file:///C:/Users/admin/Desktop/55555/5.RflySimFlyCtrl/0.ApiExps/6.uORB-Read-Write/

L timestamp

control

UuORB Write

UORB Read Topic: Topic: rfly_px4

‘actuator_armed'

[0.0,0,0,0,0,0.0]

4o FE BT, %A | uORB Read Function-Call Trigger 17 [4'actuator armed'7H &, &
BRETHEY, WRAMEM, SMivd 12345678, K Z % H 00000000, %45, #HIEEL of
ly pxd HERAH &, HEMBFER.

uORB Read Function-Call Trigger 1% 3 #7 % 42 Bt & 40 T

#5282 UORB Read Function-Call Trigger x
ulRE Read and Functien—-Call Trigger

This block operates in two modes:

Model: Reading uORE Data

In this mede, the block will fetch data using a uORB_CHECK( )
call and write the data to a struct. This struet is accessed as
a bus object. The buttons belew 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:\pxd4'\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 advanece in exeecutien and run the contents of the
affiliated function-call subsystem

u0RB Topic | actuator_armed’ 8
Open .msg file Select uORE Topic msg | Create Bus Object

Enter Bus Object Bus: actuator_armed_SL ~ | >

ulRE Interval (ms) |4

Function-Call Options

mctmn—Call Trigger
Sample Time (-1 inherited) [—l_]

weo ] wno || eme (e
1T [ 74 & B 3% # actuator_armed'

1) & “Create bus Object” #t 68 €1 H 1 & &

2) uORB interval Bf 5] [A[%, X 2% EH 4ms, 43t2 250Hz, ET-ERL K ELE
HEEH. TREARRERLRE, EFXTRERSMEWHEE, TUREL Ims,
#.5& 1000Hz; EXHM LS HAE—LiTHE, HRHEKRER,

3) Function-Call Options 4 fitt & B2 T &k, ARG FAFEFEFA. BRIVFEALT T EE
Ao

4) Sample Time f7 Z & K, ¥ LR E A-1 (FEABKILF K, H3t~& Simulink ¥ 7 H 89
B, ZF L —ZHEFENT LK), LELTUEHEREN 001, 5, IAERNF KGR
EREERMS K, NZREEHLR.

10



RS Bus Selector *
MNENSEPRERESEES. ii(@

BERETTE

otlmesmmp
@ armed

prearmed

ready_to_arm
lockdown

manual_lockdown

force failsafe

SR

timestamp

armed

Q mE© | #mE |

e FE N, WEFITFEESR A, Bt aEA Bus Selector ¥, ##FEH ORXAHHEE, #
TITAT .

AP, #£F T timestamp A armed AR E AL, HF armed & E T A4

ARAHL uORBH L, UREENHENENL, FLUEE W

https://docs.px4.i0/main/en/middleware/uorb.html

2 # 7t PX4PSP\Firmware\msg X 1+ & + BT &£ & &,

W EFTR, Switch #5REE 3R, WRAMY, i 12345678, K2 U H 000000

00,

[Pa] #tpstn: switch %4
Switch

LA 2 WENGERAR, WA 1 Ed B, A 3 . S BRI
(HE M B ) I . S A AT R SRR, A R
H‘T‘J’uull PO 2 FFJ‘HI». u? >= EE, u2 > B{HE u2 0

EE  (5RE
HAMAERE w2 > W v
E{E:
0.5
A A S R
Q mE© || #m@ | me

4 FEFR, % uORB Write Advanced] #4 # T 7 tfy pxd % &, % @EF
%AHAE. & Open msg file 7 £ 77 uORB ¥ &, K8 A4 sk, Bz L
T

—ATEE 64 Y, ATFRTERGEAURZLMEE, LAZHPD (micr

oseconds ).

uintéd timestamp # time since system start (microseconds)

11


https://docs.px4.io/main/en/middleware/uorb.html

RE—MEEG 8N TRIF AHHA, ATHRTSELERET

float32[8] control

{4 UORB Write Block

# 8D control signals

Open msg file

uORB Message: Fiy_pxd Apply Select msg file
Struct Field Dimensions| DataType | Enable |
1 [timestamp 1 double a
2 |control 8 single a

w T A,

AT B SR A R,

@ EESI Epl1_uORB_read/Configuration (1)

Q

FERE
BRSNS
el i
> iZET
R
ekl
FEEE
v REER
e
&
EE
TRRFF
ES=UAE
&0
Bkt
a3
f=tid
las o]
EEREE
BEE
¥ HDL Code Generation

AR
Fraadie: 0.0
RIS
Eoitd R
v RESIFEEE
Bl (SRR E):

[ s p R TN

(AR AER
AR AT (R

[ s SaEsile TS
[ sereEmiE b EmT
[¥] SRR B
BENEESS [ETs

[ sers M ESHITEA FEEH
[ thscthiEims, FEitnis

[J Enable/isable All

Advertisement Queue (0 = no queue) :

sample Time:

Okay

FREE IR,

{ELEASAL: |inf

| s [t g

1/250

Cancel

ERERER

DK E H

B K.

QKR AR EE S A, MR EITEERA,
NFES KREELIFENEELE, #FH 1/250 3 1/400, .52 250Hz 2 400Hz,
MHEMP BT EIXE, &EZHHIL Toolchain # Pixhawk Toolchain.

12



& EESE bxpl_uORB_read/Configuration GE&N) - o

Q

R ] BtrisEE

HESNEYH

BEEERE FRSITL ez
> LHT fo353 Embedded Coder

FEEE B

_ EE

EH3IR

BESE B [EIRE=: 10T
EERE CB9ICID (ANSI) =

==
» HDL Code Generation EETRE

[ RS
[ KB T4HTE

THiE  |Pixhawk Toolchain |-

42 %EE: |Faster Builds ‘ -
» TESHEEES

REBEMBER
A Bin FEe ZEEE.
LB EER x4 [+] [sommm.

ENERIED

3.2. uORB JH B2l & 2L JF 78

B2 W, . [& 2 H F]\RAYSimAPIs\S.RflySimFlyCtrl\0.ApiExps\6.uORB-Read-Write\Exp2

uORB read func.slx

PX4 PSP Demo - Function Call uORB Example

This model demonstrates a function-call subsystem approach to modeling using triggered subsystems

This can be used to model this type of control architecture seen here:
https://qithub. 4/Fir lles/me_att att control main.cpp

In the scheme described by the above source file, the control algorithm is driven by sensor updates. A variable
is used to keep track of the time between updates such that the control terms such as Derivative and Integral
can be computed accurately. Although these sensor updates are configured to come in at regular intervals, this
approach accounts for any small differences in time due to jitter inprecision.

WORB Read - Function Trigger: A similar approach can be modelled in Simulink. Inside the function-call subsystem, we read out the data from
ctuator_amed the sensor update event from a source block. The data can then be subsequently processed upon reception of

the data. Because of this control structure, this event-driven control logic is considered to be asynchronous. If
you check the sample times of the model you can see that this subsystem is configured this way

UORB Read | Funclion-Gall Trigger

actuator_outputs). Iz~ Tt
S I S T
K711/ Exp1_uORE reed_func.c [

{_uORB_read_func_iniialize ¥ (LAt i)
otk & [ Task_fon (I SHEE
AWhilFE ST 7 Flpolis Bk 9o
i

HIEE
E

‘ArmadCall

4 B BT, %A A F uORB Read Function-Call Trigger 17 [f'actuator armed'7H &, &
BR AT, wEARMEY, B H 12345678, K Z % 00000000, #K¥EE L fly pxd H
BEMREE, HEMEFEK. 2 “Expl uORB read.slx” L3 [, AFIA2 #2548 4
KA T & 7R, BV RA actuator armed EHET, 4 & EXEHE, F LA fly px4 HE

A 2R

uORB Read Function-Call Trigger #9B. & W &, % 4 Function-Call Triggle

13


file:///C:/Users/admin/Desktop/55555/5.RflySimFlyCtrl/0.ApiExps/6.uORB-Read-Write/

B84 WORE Read / Function-Call Trigger >
ulRE Read and Function-Call Trigger

This block operates in two modes:

Model: Reading ulRE Data

In this mode, the block will fetch data using a uORB_CHECE( ) 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 u0RE message provided it is specified in a .msg format. Header files
are added to the generated code from: C:'\px4\Firmware'srcimodules'\uORE\topics

ModeZ: Asynchronous Tasking

In this mode, the block will spawn a thread which will be data—driven. When a u0RB message of
the specified topic arrives, the thread will advance in execution and run the contents of the
affiliated function—call subsystem

uORB Topic

Open .msg file Select ulDRE Topic msg Create Bus Object

Enter Bus Object Bus: actuator_armed_SL w3 h

u0RB Interval (ms) 4

Function-Call Options
B Function—Call Trigger

TasklName °Taskl’

Polling Timeout (ms) (-1 = indefinite wait, 0 = return immediately) |—l |

e € |
# # Polling Timeout ¥ A% & #-1, HigEE. H¥, -1kra—HEE ChaEsst
Hee), HEREHEE, AR Taskl; REHN 0, WRFAHEE wLRIEE, BIAMHEE;
REANNEDY, wRBLELHEARFTUREHE, CRETAAL Taskl. E: TREEEA
0, 2FB CIELLMMEEHAT Taskl, FEHKEF.
B¢ 4 function 2 uORB Read Async #£3%, 3k i & 5+ 4 # actuator armed 254 .
uORB Read Async 2 & i 8 & 8K 1E E A0/ Z b R B R FF— %, X & actuator_armed

function

<timestamp>

Function Trigger
Topic ID: 'actuator_armed'

uORB Read Async

<armed=>
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&2 uORB Read Async

Subsysten (mask) (link)

This bleck will grab data affiliated with the ulRB Topic which is driving the asynchronous subsystem this bleck
resides in.

The wORE 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: "actuator_armed’

Refresh Topic Detection

Enter Bus Object [Bus: actuator_armed_SL V] g B

Use Bus Object from inherited Async Function Call Subsystem

i () i ()

3.3. uORB K iE4: O F it JF 1

B2 W, [& 2 H F]\RAySimAPIs\S.RflySimFlyCtrl\0. ApiExps\6.uORB-Read-Write\Exp3
uORB write.slx

<timestamp>

LD timestamp
UORB Write
Topic: rily_pxd
UORB Read Topic:
“actuator_armed — 100.0.000,00) control
e double

[

[12345678]

conrols: _UORB Write
Topic: rly_ctrl

[s10 11 12 13 14 15 16]

UORB Wiite_dai
Topic: fly_ext

t

fcn

SendiHz

2R WA : MY actuator armed 4 &, i3 uORB Write., uORB Write Advanced. uO

RB Write Advanced dai =M & %8 0, KK LE rfly ctrl, rfly px4. rfly ext =5 7H B
ZEPSP T AEH, =/ uORB X% H# T

} "putput’
uRE Write 3 output ulRB Write
Topic: 'actuator_oulputs’ p Topic: aclualor_outpuls
N 'noutputs’
uORB Write

uORB Write Advanced

uORB Write_dai
Acutput Topic: actualor_outpuls

uORB Write Advanced dai
e & 7k
uORB Write EHhFEFHMNHL4L, REL, HEXE, ZELES, EARIK
15


file:///C:/Users/admin/Desktop/55555/5.RflySimFlyCtrl/0.ApiExps/6.uORB-Read-Write/

i
E5RE % uORB Write

S-Function (mask) (link)
ulRE Write Output Block

Publishes to a user provided named tropic structure.

Humber of Qutputs 1

Open .msg folder

ulRB Parameter Names and Data Type

a2 Input Struct param |
" controls’ 8 Islngle

~ i > Number of Elements E
a Input Struct param :

a Input Struct param :

a Input Struct param :

a Input Struct param :

Sample Time (-1 inherited) [1,/250

Ciio) ) wwo || #8m@ | Smae
uORB Write Advanced 3% 8¢ 5 21 & 5] uORB H B X, F ¥ DA 47 fE B 2 & 3%
EEED, FERABRATE,

4] UORB Write Block

uORB Message:

[ | [ ——

Struet Field Dimensions| DataType |_Enable

1_ftimestamp 1 double
2 |control 8single -

(] Enablemisabie A1

Advertisement Queue (0 = no queu) :

Sample Time:

Okay

uORB Write Advanced dai # 3 % # uORB 74 & ID fo X fF 4 1~ [7], H % #3i# T isSend £

H, BFREGRHHE, EaatREE (REXE—K, MARFEXE), RFEHLK

[4] uORB Write Block

- o X
UORE Message: rily_ext Apply Select msg fle pen msg fie
Struct Ficld Dimensions| DataType | Enable
1_ftimestamp 1double O
2 |modes tunts  ~ O
3 |controls 1 single .~ @
4 |isSend Tdouble ~ @

] Enableisabie Al

Advertisement Queue (0= no queue) :

Sample Time: 250

SendlHz 3k, #ITA FEIRIEZH, B2 1 Dafx —RWET, ZHE% isSend, (% r
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fly ext 78 B B9 E 4 R %4 1Hz

(O—

t

4

\—b controls

uORB Write_dai
Topic: rfly_ext

fen

Send1Hz

®

Exp3_uORB_write b [4Send1Hz

O OOV B w N

[
NP ®

3.4. uORB ID 5302 A —B 43 i JF 7
Bl :

B

lFunction y = fen(t)

% y=1 for 1Hz
tsec = ceil(t*1600);
r = rem(tsec,10600);

y = 0;
if r<e.5

y =1;
end

P isSend

[2 3 H FE]\RflySimAPIs\5.RflySimFlyCtr\0.ApiExps\6.uORB-Read-Write\Exp4

_uORB_DifID.slx

Topic: ‘vehicle_alblude_estimator_attiude’

wwwwwwwww

to FE FToR, A A uORB Read Function-Call Triggerl T ['vehicle_attitude vehicle
attitude groundtruth'v# &, [E & A uORB Read Function-Call Trigger2 i7 ['vehicle attitude', %k
J&, #3Ei 3L = 4 'vehicle attitude estimator attitude'VE B & A7 i &, W E M FE UK.

EHAT B R £ A E MR FE G, 377 QGroundControl 3, & 74 b Logo £

17



file:///C:/Users/admin/Desktop/55555/5.RflySimFlyCtrl/0.ApiExps/6.uORB-Read-Write/

2 X EAE #, 2 Analyze Tools, 7 Mavlink 15§ & # A\ :

uorb top -a

® QGroundControl

& Analyze Tools

> Mavinkssis

MAVLink 1

WL, T ULEI CIEES T =4 'vehicle attitude estimator_attitude'VH &. .
741, 4T FF PX4PSP\Firmware\msg\vehicle attitude.msg X #f (JE&: 114 JRAFHE V
ehicleAttitude.msg # 4% 7 5% )

= VehicleAttitude.msg X

titude.msg
# This is similar to the mavlink message ATTITUDE_QUATERNION, but for onboard use

uint64 timestamp # time since system start (microseconds)

uint64 timestamp_sample # the timestamp of the raw data (microseconds)

float32[4] q Quaternion rotation from the FRD body frame to the NED earth frame
float32[4] delta q reset Amount by which quaternion has changed during last reset
uint8 quat reset counter Quaternion reset counter

# TOPICS wvehicle attitude vehicle attitude groundtruth external ins_ attitude
# TOPICS estimator attitude

MR LLE Y, U4t A 89 uORBID 2Rk % vehicle attitude, %Itz M2 T veh
icle_attitude.msg V¥ B A& X, L X FE MM uORB ID #7H &, 3% vehicle attitude groundtru

th, external ins attitude. estimator attitude.

18



3.5. HE X uORB J§ B &%

A2 B F: [Z3E H FZ]RIlySimAPIs\5.RflySimFlyCtr\0. ApiExps\7.uORB-Create\

PX4 PSP Demo - uORB Create Topic Example

f uORB Write
[1,2,3,4,5,6,7,8] single control Topic: rfly_test

iT7F MATLAB ##, 7 MATLAB #3iZT init_control.m X, Bl ¥ & & X # uORB
HEMEE CEE 4T,

init_control.m il A< A% 47 :

AR \msg', XANEREMIZEET HEE XX .

addpath('.\msg')

FI R RE R AR, E— B BB A, FIT A R = U o & Al SR R,

PXU4uORBMsgGen

msg XK 8 PX4uORBMsgGen.m fif A B9 1E fl & B o (WAL B B X, B HE
B PX4 B, DUEEfaees EHALE XA,

PLT & % PX4uORBMsgGen.m Ji# A< 84 # 2 R AT «

o EEHHRAR, WRXANEEHREN false, MLARREEHRATKT 1.8,

isFirmwarelLessThanl_8=false;

& E L FAER A .mat XH: Cmakelnfo.mat 7 FirmwareVersion.mat, %75 X 7 > X4
#a, NV i B MATLAB i THEX #,

if exist([PSPPath, '\CmakeInfo.mat'],'file')
load([PSPPath, '\CmakeInfo.mat']);
load([PSPPath, '\FirmwareVersion.mat']);

#h & & & 1E i #Y Px4PSP_Cmakelnfo 4 44 /K % & #u FirmwareVersion % & + K 2| 7 48
R F . wmREKBT, €L HRIE K, F HRHE FirmwareVersion Hy (& #| i & 4
ARG /NT 2.5, wREERANTET 1.8, U 2% isFirmwareLessThanl 8 % & 4 true.

if exist('PxUPSP_CmakeInfo','var')
PxU_Base_Dir=PxU4PSP_CmakeInfo.Px4_Base_Dir;
disp('Found PXU4PSP Path.')

end
if exist('FirmwareVersion','var')
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../7.uORB-Create/

if str2num(FirmwareVersion)<2.5 % the Firmware verison <= 1.8
isFirmwarelLessThanl_8=true;
end

MY —LRIAER, BTRERATHENERMEGFRARE.
disp('Found PX4 Firmware version.')

end
end

RER—ER, ®TEEHETHRAREEX . BEFT, HBEEIHEXHEN
B, FREEFRAXT-LLE, fln, wREFRARRMEK, WTELMGBIBETR L
HHBEERATREN AL,

for ii=1:length(AFileList)
nuttx_str = [AFileList(ii).folder,'\' AFileList(ii).name];
fid = fopen(nuttx_str);
strTmp=[];
while ~feof(fid)
str = string(fgetl(fid));
if isFirmwarelLessThanl_8 && contains(str, 'uintéd timestamp')
continue;
end
strTmp=[strTmp;str];
end
fclose(fid);

fiName = AFileList(ii).name(1l:end-4);
if str2num(FirmwareVersion)>7.5
if contains(fiName,'_')
msg_list = strsplit(fiName,'_');
UpStr="";
for i=1:length(msg_list)
crStr=msg_list{1,i};
crStr=[upper(crStr(1)), crStr(2:end)];
UpStr=[UpStr, crStr];
end
fiName=UpStr;

end
else
if ~contains(fiName,'_"')
MsgFileName = regexprep(fiName,'(.)([A-Z][a-z]+)"','$1_$2");
MsgFileName = regexprep(MsgFileName,'([a-z0-9]1)([A-Z]1)','$1_$2');
fiName=lower(MsgFileName);
end
end

BAEREHEENRE NE PX4 EHHHEEEFYF, FFEH CMakeLists.txt X LL#
REEWIEFHEEEEGRFF.

nuttx_str = [PxUd_Base_Dir, '\Firmware\msg\CMakeLists.txt'];
fid = fopen(nuttx_str);
strTmp=[];
isMsgExist=false;
idx=50;
i=1;
while ~feof(fid)
str = string(fgetl(fid));
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if contains(str,fiName)
isMsgExist=true;
break;
end
if str2num(FirmwareVersion)>7.5
if contains(str, 'RcParameterMap.msg')
idx=i;
end
else
if contains(str, 'actuator_controls.msg')
idx=i;
end
end

strTmp=[strTmp;str];
i=i+l;

end

fclose(fid);

if ~isMsgExist
strTmp=[strTmp(1l:idx);" "+string(fiName);strTmp(idx+1l:end)];
fid = fopen(nuttx_str, 'w+');
for i=1:length(strTmp)

fprintf(fid, '%s\n', strTmp(i,:));

end
fclose(fid);

end

addLoggerList=[addLoggerlList;string(msgName)];

end

WAE B R A B TR B A X (0 logger.cpp) LU R 3T B0V K. RE 45 4% IE #4110

LogName="'1logger.cpp"';
if str2double(FirmwareVersion)>4.5
LogName="'1logged_topics.cpp';
end
nuttx_str = [PxU4_Base_Dir, '\Firmware\src\modules\logger\', LogName];

for i=1:length(addLoggerList)
logMsgName=['add_topic("', char(addLoggerList(i)),'", 20);'];

fid = fopen(nuttx_str);
strTmp=[];
j=0;
add_default_topics_idx=0;
msg_idx=0;
while ~feof(fid)
j=i+l;
str = string(fgetl(fid));
if add_default_topics_idx<l && contains(str,'::add_default_topics()')
add_default_topics_idx=j;
end

if msg_idx<l && contains(str, logMsgName)

msg_idx=j;

end
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strTmp=[strTmp;str];
end
fclose(fid);

if msg_idx<l && add_default_topics_idx>1

strTmp = [strTmp(1l:add_default_topics_idx+1);" "+LlogMsgName; strTmp(add_default_
topics_idx+2:end)];
fid = fopen(nuttx_str, 'w+');
for k=1:length(strTmp)
fprintf(fid, '%s\n', strTmp(k,:));

end
fclose(fid);
end
end

#r 4 PX4 Firmware uORB modified. & -~ 4 7% 7T &

disp('PX4 Firmware uORB modified.')

H 4 “\PX4PSP\Firmware\msg\rfly testmsg” # & & Z| rfly testmsg XfF (GEF: 1.14
B AT 48 & RflyTest.msg 4 % 77 Do [5] B 78 A U K #9 CMakeList.txt & 4, 7] & 2| #7819 of

ly testmsg ¥ B T T~

’EQ’E[C:) > PX4PSP > Firmware > msg >]

T == = =5

=Fr

L e sy
D Pwminput.msg

[] PxdioStatus.msg
[7] ashellReg.msg

[7] ashellRetval.msg
[[] RadieStatus.msg
[[] RateCtriStatus.msg
[} ReChannels.msg
[] ReParameterMap.msg
[ RelyCtri.msg

[] RflyExtmsg

[] Rflylnsils.msg

[] RflyPX4.msg

o

n

[} [cMakeLists,txt X ] -

=i fwmE =R
OrbitStatus.msg
OrbTest.msg
OrbTestLarge.msg
OrbTestMedium.msg
ParameterUpdate.msg
Ping.msg
PositionControllerLandingStatus.msg
PositionControllerStatus.msg
PositionSetpoint.msg
PositionSetpointTriplet.msg
PowerButtonState.msg
PowerMonitor.msg
PpsCapture.msg
Pwminput.msg
Px4ioStatus.msg
QshellReg.msg
QshellRetval. msg
RadioStatus.msg
RateCtrlStatus.msg
RcChannels.msg

[—BLEMME-D—ETSQ
RflyTest.msg

7] RflyTest.msg

[ Rem.msg

7] RelTimeEstimate.msg

RflyCtrl.msg
RflyExt.msg
RflyPx4.msg
Rflyinsils.msg
Rpm.msg

TEHATEB R E = FE KRG, 777 QGroundControl #f, &7 A Logo &
By X IEAE 1, 3% Analyze Tools, £ Mavlink %] & F # X\ :

listener rfly_test
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QGroundControl

Back < @l Analyze Tools

HET# Provides a connection to the vehicle's system shell.

W R
> Mavink sl

MAVLink

LRI, FARFIERAE Z X H uORB H & By A\ £ — 2.

4. FHRBOR

[1]. A b R, R s 58, O 40, 40 e, R B 33 10 i B /AT Bt S HI M), B T Tk R
#£,2018.

[2]. PX4 E W : https://docs.px4.i0/main/zh/index.html

B 7 X H: RflySim B 77 X #4: https:/rflysim.com/doc/zh/
#H XA A RflySim AR AE: 951534390
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