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CAWINDOWS\SYSTEM32\cm¢ X + |

Loaded firmware for board id:

size: 1903433 bytes (92.20%), waiting for the bootloader...

Found board id: bootloader version: 5 on COM5

sn: 001e0035U4256500c20323441
chip: 10016451

family: b'STM32F7[6]|7]x’
revision: b'Z'

flash: 2064384 bytes
Windowed mode: False
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ZAEEYFHUORB Read Function-Call TriggeriTi®'actuator_armed /B2, FRiZWEEHE
i, SNRARAED, RUALE12345678, KZNALH00000000, AfE, #HEEfly_px4HR
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uwORB Write
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E| =@ uORE Read Function-Call Trigger x
ullRE Read and Function-Call Trigger

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

In this mode. the block will fetch data using a wDRE_CHECK( )}
call and write the data to a struct. This struct is accessed as
a bus cbject. The buttons below allow one to create bus objects
for any arbitrary ulRB message provided it is specified in a
.msg format. Header files are added to the generated code from:
C: \pxd\Firmwars'\srci\modul es\wORE\topics

Mode2: Asynchronous Tasking
In thiz mode. the block will spawn a thread which will be data—
driven. ¥hen a wORE message of the specified topic arrives, the

thread will advance in execution and run the contents of the
affiliated function-call subsystem

ulRB Topic I'actuator_und' I

Open .msg file Select wlRE Topic msg I Create Bus Object I

Enter Bus Object Bus: actuator_armed SL hd t

ulRE Interval (ms) D

Functien=Call Options

t:t ion-Call Trigger

Sample Time (=1 inherited) |=1

i (0) R (C) {5 ()

TiEE BBk Pactuator_armed'

1. | “Create bus Object” FREEQIEFIEZ L

2. UORB interval BYE)[EIfE, XEi&E N4ms, HLE250Hz, RRERZKNENEH
EE#H. LhEANRIBERILZE, BEMNTFRIEREMENES, ATLUZER1IMS,
L Z1000Hz;, XIFEH=ZEE—LITEE, BEHERFRER,

3. Function-Call Options itk BRI ThEE, AHIFAZEEHR. RINBERBAFERE
Ho

4. Sample TimeffELZ K, AILUZER-1 (FRARIATK, HRESimulinkiZETIE/HN
B, H&EL—RBENTK), XBUAUEZIEEN0.0L, R, MEERNSK
S5i¢ENENEMP KZE, MiZMEHRXR.



(4l @R Bus Selector x
BN SETEERESLNES, =S

SRR

& timestamp i
&) armed

prearmed

ready_to_arm
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4 wORE Write Block
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ZAEEYFHUORB Read Function-Call TriggeriTi#'actuator_armed /B2, FRiZWEEHE
i, SNRARAED, PUIALH12345678, KZHiH00000000, #HiEEErfly_px4HEAMHH
x, WEMEFEUW. M “Expl_uORB_read.slx” SLIAE, ZAFIFZHIEIBELIERAT it
KZFI, BIRBactuator_armedE#BY, A ENIBEIE, HAMHrily_px4/EE.

PX4 PSP Demo - Function Call wORB Example

This madel demonstrates a funcion-call subsystem approach to modeling using inggered subsystems

This can be used 1o model this type of conrol architecture seen here:
hittps-iigithub.comPX4Fimwarablohimaster'sreimodules’me afi confrolime afi confrol main.cpp

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

AR Flaand - Frarsction Triggee: A similar approach can be modelled in Simulink. Inside the function-call subsystem, we read oul the data from
WRaer_wid the sensor updale event from a source block, The data can then be subsequently processed upon receplion of

the data, Because of this control structure, this event-driven control logic s considened to be asynchronous, If

you check the sample times of the model you can see that this subsystem is configured this way

[ e—r p—

IR RN L R &
AE &SRR T 1 Temeou

BIFESEINIRIE:

UORB Read Function-Call TriggerfECE D1HE, E4JiEFunction-Call Triggle



[Pa) #3282 UORB Read / Function-Call Trigger X
ulFE Read and Functien-Call Trigger

This block operates in two modes:

Model: Reading uwORE Data

In this mode, the block will fetch data using a uwORB_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 wRB message provided it is specified in a .msg format. Header files
are added to the generated code from: C:\pxd‘\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

uORB Topic

Open .msg file Select uwORB Topic msg Create Bus Object

Enter Bus Object Bus: actuater_armed_SL v | b3

ulRE Interval (ms) 4 :

Function-Call Options

B Function-Call Tri gger

TaskName ’Taskl’

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

L (€) 1y () i1 (A)

HrefPolling TimeoutfILUREN-1, HIEEE. HP, - 1RTZ—HEE (FHEFEITER
HEE), BERIWEIER, 7%k Taskl; IREN0, MRRAENIZENRE], BIAREE; K&
AN EY, NREBIEENELEWEER, BRBITHRRTaskl, E: FEEIRENO,
SFBCHE UL RREEZEHITTaskl, FEEHERIE.

fc&functionfluORB Read Asynci&EiR, RfitkHAabiEactuator_armed#ikE,

UORB Read Async EEH S & MIBEMINEMAIERGRITF—, XERactuator_armed



fQ)

function
<timestamp>
Function Trigger
Topic ID: 'actuator_armed'
uORB Read Async
<armed>
[Pa| #ta#25: UORE Read Async *®

Subsystem (mask) (link)

This block will grab data affiliated with the uORB Topic which iz driving the asynchronous subsystem this block
resides in

The uORE 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 IBus actuator_armed_SL v]f ] Use Bus Object from inherited Asyne Functien Call Subsystem

(Mo | mit© | #Hm
KRR S3: uORBX X EOfFEAKIEFIE

ERFRAA . Yractuator_armed;HE, FiBiZuORB Write. uORB Write Advanced.
UORB Write Advanced_dai="&ZF#0, OR&RIEfly_ctrle rfly_px4. rfly_ext=%H
2,

EPSPTAER, =T uORBAZXIIT
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uORB Write uORB Write
Topic. 'actuator_oulputs’ >°”"p"t Topic: actuator_outputs
M ‘noutputs’
uORB Write uORB Write Advanced

uORB Write_dai
N output Topic: actuator _outputs

uORB Write Advanced_dai
[[=wspr$

UORB Write IRIRFBEFEHRNHEER, TER, HERE, WEEES, FABAMM

(7l sumem: VORE Write

S~Function (mask) (link)
ulRB Write Output Elock

Publishes to a user provided named tropic structure.

ulRE Topic i rfly_ectrl’ I H Open .msg file Open .msg folder

Husber of Outputs |

ulRE Parameter Hames and Data Type

|- Input Struct param I
| controls’ | H lslngle I w i ¥ Humber of Elements i

[ Input Struct param :

(] Input Struct param :
() Input Struct param :
[ Input Struct param :

Sample Time (-1 inherited) 0004 |
WA || EME ] ()

uORB Write Advanced {#REEEEIZES|UORBE B X4, FH I LUEID A% {FaEEE & X
HEEO, FRRAAE,



WORE Message: I|5,_:.u I I Apply II Select may fe " Oipeits Fuiy file
—1 Stract Field [ pimensions | DataType
|1 fimestamp 1 double -
|2 jeonircd B single -
|| Emainde Do aivie: &5
Advertisement Queus (0= mo queus) ! 0
sample Time:

Oiny

Carael

UORB Write Advanced_dai iR #5uORBEHEIDMXERZARRE, BXiF@idisSendiE

O, ZHI2E

& UORB Wite Block

wORE Message: o

uORE MaglD:

: 1 .1|mlnbll11|r
2 |modes

: 3 .tDﬂ'II'd!

=

Send1HzI®IR, @IAYEIEFIZE,

AN A SR ) ==
EEMOLKEE (RE

2 J\i\;ﬁ 1%‘ b

Senact Field

JE—R, MARRRAE), HEEHL

Ay Select mag fie Open maeg fie
Dimensices| DataType | Ensble
1 double - &)
1 uirnB o
16 singe -~ -]
1 double - a
T Enabie/Dimabin a1
Advertisemant Queus [0 = ng quaus) | o
Sample Time: Wz50
Cay Carcal

rfly_extiH 2 BUSMERAZRHITE1HZ

SRV EA—RIES, RixfhisSend,E1F



\—b contrals

@—»1 4 »|isSend

fen

uORB Write_dai
Topic: rily_ext

Send1Hz

© [PalExp3_uORB write ¥ [dSendTHz

1 [ [|function y = fen(t)
2

3 % y=1 for 1Hz

4 tsec = ceil(t*1000);
5 r = rem(tsec,1000);
6

7 ¥ = 9;

8 if r<e.5

9 y =1;

10 end

11

12

| XEHMIAR4: BEXUORBHS

FTFMATLABES, TEMATLABHIZTTinit_control.m X4, BENEIEBEEXHUORBEEM
HETEES .

init_control.m Bz fig4fh :
ANEEE \msg', XMBENZEE T HEEXHNXH,
1 ‘ addpath('.\msg")
BRERBHESEWR, 22— BENXMEA, BFMEEREXXHEHFERERARE,

1 \ PX4uORBMsgGen

msgXHFHHIPX4uORBMsgGen. mEIZAR{ERE B ot b 23X, HRFHEERE!
PX4 Elfrh, UEEHEEBIEFMMIEXLEHE S,


init_control.m
init_control.m

LT 23PX4uORBMsgGen. miilAs SR 53 4R -

KWEEHhA, NRXDMEEWRIGE Hfalse, BABRKREBHRAEREFL.8,

1 ‘ isFirmwareLessThanl 8=false;

KERSEFEMT.matXE: Cmakelnfo.mat #1 FirmwareVersion.mat, ¥1RXFH N4
#177E, ©ITEHMNEZ] MATLAB BT {EX 4,

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

BB RTEMER Px4PSP_Cmakelnfo &AL EH FirmwareVersion T2 EI T4
NBFEE, MNRHET, MmNk, HEBIE FirmwareVersion BY{E R =
HRAEE/NF2.5, MNREHRA/NFEFL.8, ML isFirmwareLessThanl_8 &
true,

if exist('Px4PSP_CmakeInfo', 'var')
Px4 Base Dir=Px4PSP_CmakeInfo.Px4 Base Dir;
disp('Found PX4PSP Path.')
end
if exist('FirmwareVersion', 'var')
if str2num(FirmwareVersion)<2.5 % the Firmware verison <= 1.8
sFirmwareLessThanl 8=true;
end

OO Ul B WN R

ME—ERAMER, EREEHRE THENMNBREMEFRDES.

1 disp('Found PX4 Firmware version.')
2 end
3 | end

RER—IMER, BRHEERRE THMEEEX M. EREFS, BARIUERXHRS, #
RIBEIFRR AT L0, fIg0, NREIFMRAIE, WA MERaEti—ES5HE
ARZARFREHAR



for ii=1:1length(AFilelList)
nuttx str = [AFileList(ii).folder,'\',AFileList(ii).name];
fid = fopen(nuttx str);
strimp=[1;
while ~feof(fid)
str = string(fgetl(fid));
if isFirmwarelLessThanl 8 && contains(str, 'uint64 timestamp')
continue;
end
strTmp=[strTmp;strl;
end
fclose(fid);

fiName = AFilelList(ii).name(l:end-4);
if str2num(FirmwareVersion)>7.5
if contains(fiName,' ')
msg list = strsplit(fiName,' ');
UpStr="";
for i=1:length(msg_list)
crStr=msg_list{l,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_%$2");
fiName=1lower (MsgFileName) ;
end
end

R IEERVERABTEANE PX4 BIHBUES BRF, HEH CMakelLists.txt X4 LAHRH
B EHE STERHRIZER.



nuttx_str = [Px4 Base Dir, '\Firmware\msg\CMakelLists.txt'];
fid = fopen(nuttx_str);
strTmp=[1;
isMsgExist=false;
1dx=50;
i=1;
while ~feof(fid)
str = string(fgetl(fid));
if contains(str, fiName)
isMsgExist=true;
break;
end
if str2num(FirmwareVersion)>7.5
if contains(str, 'RcParameterMap.msg')

idx=1i;
end
else
if contains(str, 'actuator controls.msg')
idx=i;
end
end
strimp=[strTmp;str];
i=i+1;
end
fclose(fid);
if ~isMsgExist
strTmp=[strTmp(l: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=[addLoggerList;string(msgName)];

end

WRIBE AR 2B BEX M (40 logger.cpp) LAMBRITAYE SREBREFRIZR.



LogName = 'logger.cpp';
if str2double(FirmwareVersion) > 4.5
LogName = 'logged topics.cpp';
end
nuttx str = [Px4 Base Dir, '\Firmware\src\modules\logger\', LogName];

for i = 1l:length(addLoggerList)
logMsgName = ['add topic("', char(addLoggerList(i)), '", 20);'1l;

fid = fopen(nuttx_str);

strTmp = [];

i=0;

add default topics idx = 0;
msg_idx = 0;

while ~feof(fid)
j=3+1;
str = string(fgetl(fid));

if add _default topics idx < 1 && contains(str, '::add default topics()')
add default topics idx = j;
end

if msg idx < 1 && contains(str, logMsgName)
msg_idx = j;
end

strTmp = [strTmp; strl;
end
fclose(fid);

if msg idx < 1 && add default topics idx > 1
strTmp = [strTmp(l:add default topics idx + 1); " " + logMsgName;
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

14 PX4 Firmware uORB modified. R~ &R EmK
disp('PX4 Firmware uORB modified.')

al7E “\PX4PSP\Firmware\msg\rfly_test.msg” H&EFZIrfly_test.msgXf (F=: 1.14
WA FF a2 RflyTest.msgan R ) o [ERITEAf4KAICMakeList. txt BRI B EIFTIEHY



rfly_test.msgiE 2. W TEFIT,

EHE(C) > PXAPSP > Firmware > msg > E | cMoketistatxt x | +
- i -t =i
N oF - = 2R OrbitStatus.msg
e OrbTest.msg

v ttrer O OrbTestLarge.msg
T ’ OrbTestMedium.msg
W Pwminput.msg 202473/22 15:13 Parameter[_lpdatetmg,g

i s ; Ping.msg

PrdioStatus, 2024/3/22 15:13 2 .
I Btiosninicieg PositionControllerLandingStatus.msg
[ ashellReq.msg 20247322 15:13 PositionControllerStatus.msg
[ cshellRetval.msg 202473/22 1513 PosIONSEtpaint msg

PositionSetpointTriplet.msg
[ RadioStatus.msg 2024/3/22 15:13 PowerButtonState.msg
PowerMonitor.msg
PpsCapture.msg

[ ReChannels.msg 2024/3/22 15:13 Pwminput.msg
PxdioStatus.msg

[1 RateCtriStatus.msg 202473/22 15213

D RcParameterMap.msg 2024/3/22 15:13 QShE"REQ.IT‘ng

[ RflyCtrl.msg 2024/4/2 17:44 QshellRetval.msg
RadioStatus.msg

L] RflyExt.msg 202474/2 17:44 RateCtriStatus.msg

[ Rftyinsils.msg 2024/4/2 17:44

[ rRAlyPX4.msg 20247472 17:44

RflyTest.ms 2024/4/8 14:56 z

D Ry s - RflyExt.msg

[ Rpm.msg 202473722 15:13 RflyPx4.msg

~ pares " e Rflyinsils.msg

[ ] RtlTimeEstimate.msg 4/3/22 15:13 Rpm.msg

EHTESRBEFMEGERRE, FTFQGroundControlzift, miA EALogotE#HAY
IHEES, EHAnalyze Tools, fEMavlinkiZHl& I

1 | listener rfly test



QGroundControl

Back < El Analyze Tools

Provides a connection to the vehicle's system shell.

nsh: sysinit: fopen failed: No such file or directory

) Mavlink $581&

MAVLink 3

AR, MAFIERITEEXBuORBHEEAMMAR—EH.

6.5E &M

1. RflySImE A X1
2. PX4B 5 X#-uORB
3. PX4E8 G E

4, MathWorks. "Develop Algorithms and Deploy on PX4 Autopilots". MATLAB &
Simulink.

7.%% W in)gh

Ql: #miFEIIRIGIRRUORBEEEIPRE]?

Al: PX4XTuORBHEMEBIRSI, ZAMNEZ EENAIgESEBINAEIL"enumerator value
256 is outside the range of underlying type"H8iR. RS EEE: KERTENTE
AINFAUORBHE, ZRERAMBER; NRALFEREHR, AIURHEREXAE
B L HEEE,


https://rflysim.com/doc/zh/
https://docs.px4.io/main/en/middleware/uorb.html
https://github.com/PX4/PX4-Autopilot

Q2: £QGroundControlhTEEZFFB TN
UORBHE?

A2: XBEERNERZAERANHASTREFNERTEN, WRETAEHERVIIRK
HARHTUORBHE, HEEMEM listener spLBMER T EMBVER R, HIh, BEE

?_ZEE,‘J E IL,\EEE EﬁﬁQEX ﬁ % E%&/J\DD J IL;\-LEIr%EPO

Q3: MfAAIXuORBEE BB IEE TIE?
A3: BILUERZM A AHITIER

1. fEF uorb status MYLEBUORBIRE

2. M listener <message name> EREEFHERNA
3. uorb top MAITHEFHINER

4. EAREHRNINE B RIAE RRARIT

5. {EAFlightPlotFMEMLRHERICRIVEERE

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


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