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1/ PSPTRH

O Pixhawk Target BlockstiR

uiP™ 4\
i C s @ @ P/D-F'

4

e0 » 2.PSPOfficialExps

ExternalMode  qgc_tune_para SerialCommPro datalog Abin  pixhawk_A.binfPixhawk Piloi § px4_read_binar
Examples meter tocolExample upport_Packag y_filem

c.pdf

— : — ~ . g P

4 4 <4 £ 4 4 4

pxddemo ADC _ px4demo_attitu pxddemo_attitu pxddemo_attitu pxddemo_fen_c pxddemo_gps.s pxddemo_Host

exampleslx  de_controlslx  de plantslx  de_system.six all_uvorb_examp Ix Serial TxRx.slx
le.six

[+] ' a . s x
< 4 4 4 4 4 4
pxddemo_input pxddemo_logsl pxddemo_mavli pxddemo Para pxddemo_Para pxddemo read pxddemo rgble
resix X nk_rcslx  meter CSC_exa meterUpdate C  uorb example dsix
mple.slx SC_examplesix slx

4 4 4

px4demo_Seria  pxddemo_tune. pxddemo write pxdfmu-v3_def
I TxRxslx slx uorb_example. ault].7.3Stable

b el

_P_:

7 jl\gg
PSPTEAE ZLRET AENHAA GELIH
% « ”) V&
AR FRAFM GERLA “

”) o
B PAPIARA LA, BT IARREEZIANK
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2.PSPOfficialExps
2.PSPOfficialExps/Pixhawk_Pilot_Support_Package.pdf
2.PSPOfficialExps/Pixhawk_Pilot_Support_Package.pdf
2.PSPOfficialExps/Pixhawk_Pilot_Support_Package.pdf

!,7‘_‘ PSPTE$H

O T HAA S MR

HALPWMAR 3 : B IR T XK
FPWMAE 5 BIPX4106y 4 i 3% & KAd
%ﬂ%m%w TAZEPWME R A F

&P kil

N ARM Output

FPAM_output

Bl EBAPWMHE HIRR K E S K E1E

[ *] L\Iock Parameters| WM
PX4_Output PWM ( ak) (link)

Sendg the PWM signale to
PWN Update

Rate

i10): 03

125Hz%
260Hz
A00Hz
@ 400Hz%

s PV 2
[V PyM 3
(V] PYM 4
[T PYN 6

| PUN 6

D) S
1PN 8

Output PYM Selection
—_—
VIPWN 1

QK

output

the output ports of the PX4I0

| [ cancer || Help |

1t B

B EFWMANRR: BIEIARRT AR FZREZEZWE
ERE, ARG —BZ &, FANALANGS LT &E

TEAEEY “help”#iéﬂ%‘\;% XHEH'E HZPDFL 4,

EraRp ey I pAERL “

”)

( PSPL

Cht

Ch2

Ch3

Chd

Chs

[*& Block Parameters: input_rc

Receaver Inputs from the

input_rc

PE4_TIrput EC (mask) (link)
Pixhawk hardware

Szaple Tiae

1/250

Charmel Selection

7 Charmel 1 V! Charnel 2

7 Charmel 5 | Charmel 6

©Optional Cutputs
~| Channel Count
" |REC Failsafe

J Charmel 3 7| Channel 4
T Charmel T | Channel 8

T RSSI
~ PBC Lost Cormection

| | Cancel Help

EERMARRE A SR EE

o)

==n
FInE

=
£68
Nl
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2.PSPOfficialExps
2.PSPOfficialExps

!,7‘_‘ PSPTE$H

O T HAH A 2R ER )4 A i BA

Sl AL WA IXABLIR T VAIEF) %5 B 45 2 0

FHRBHEN TR,
JHARR

”)

(PSP E AR ZME S

Block Parameters: Speaker_Tun:a ' @

A Tune ID

P¥4_Flay_Tune — Flavz a predefined tune or one based on a “string” (mask)

For Tone ID: use one of the PE4_TUNE_ENUM walues
For Tone “String” input:

Uzed to play notes and a score. The tones are indicated by letters 4
through G.
Aocidentals are indicated with a “+" or “#" (for sharp) or “=" (for flat)
> Tune immediately after the note letter.
Ezample=z:
CUSTOM_STARTUP_TUNE = ~MFT240LE04a05dc0da0bdc0da05dcll fdededede”
CUSTOM_BATTEREY TUNE = “MENTZ25528afafafafafafafafafaiafaiafadad’
) Trigger

[ [0].4 ” Cancel ” Help Apply

. B SR R R HS Mg E1E

RGB _LED# 3 : i X AR A2 % LEDAT N 1k
BRXFRE. T BT, BRBILHANRN,
—AREX (Mode) , F—A&#H & (Color) ,
T R AL XA v 30 & 5T VA &k 5154849 “help”#:42
Z%&. (PSPLEFfRERZEHREIFEL “

”)

E Block Parameters: RGBm &J

=
P¥4_RGBLED - controls the mode and color of the Pixhawk RGB LED (mask)

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

OK || Cancel H Help Apply
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2.PSPOfficialExps
2.PSPOfficialExps
2.PSPOfficialExps
2.PSPOfficialExps
2.PSPOfficialExps
2.PSPOfficialExps

/| IRt
O T A & MR B 52
SRFRR: BRRRETLEIRBEGLEHE (REA

R B EAES : B XA IR T AR R Pixhawk ¥ T Al ,fpv_gmﬁ) , AR ERETAYRREMEHEREKE, (P
ERBRIE, REXBEETUR TFEFRERBG KT, SPIT A 54248 60 A8 s 2 S A, «
TRBOKFBOIFEZEY T, mBEIT. RREM. L &R A ”)

B B. ( PSPLEFARGEFEIHIAZR «

v @ Block Parameters: vehicle_attitude ldhj
) ‘ P¥4_Vehicle_Attitude (mask) (link)
Roll (phi) P
TN Vehicle Attitude measurements from the Pixhawk hardware
[*a] Block Parame! ters: sensor _combined ‘ st ,.’-T-: ,'. - :;p" Sample Time
D tagX P PRA_Sengor_Combined (mazk) (link) ' » ,‘ '-P )
b e ich (theta 0
i MagY¥ D Sengor C© ombined inputs from the Pixhawk hardware ! ‘,’ A '.VI { )> W
y: AccelX S AT ) Yaw (psi &7
‘ % : Accely h Output Selection | o ..‘*__. '.’-"-‘:., (psi) p [¥7] Roll
5 Acceiz W Ragnatonatar te,,e) R T V] Pitch
P & [¥] Accelerometer (x,y,7) !
roX { . < 1
o |¥] Gyroacope (x,y,2) g /' Quatemion V| Taw
GyroY (a} p V] Darometer (ALt atude) N 121 Quat ernion (NED)
GyroZ (1) P . B
Baro )
RunTimeTS D -
OK C 1 Hel App Ly . . i 2y
=en=or_combined L | uats |l‘— i) — ) wvehicle_attitude [ OK ] I Cancel | { Help Apply

Bl RS BIRESRARESHIREE B ESEREESHIEEIE
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2.PSPOfficialExps
2.PSPOfficialExps
2.PSPOfficialExps
2.PSPOfficialExps

!,7‘_‘ PSPTE$H

O

HIGPSH 12,

vehicle_gps

[E]. GPSHIFERR K HSHIREIE

T HEAH A SRR R

GPSH #AZ He: il T X AR 3 7T XA K B Pixhawk
¢ & 813217 JuORB# A “vehicle
gps” F Iy, FTAERREBITHE 24&iEPixha
Wk E 45N GPSAE 3 7F 8¢ 3k BUE #3035 .

Ui A

Bt 2 3%,

|"a| Block Parameters: vehicle_gps
P;'-Xd_\loh'lr:]n_("-}is (mn::k) (11nk)

Return Valuesg from

Sample Time

1 /251

Output Selection

|| Fozation Timestamp

[v] Altitude
|1 GPS Timestamp
| Valocity
"] Fix Type
[ Number of Satellites

| F—

the GPS topic running on the Pixhawk,

|l Cancwel H Help |

[

TimeStamp P

Current

mAH D

battery_measure

WO PEAR M XA IR T AR B b SR
¢ 4R ITEUORB# A “battery_stat
us” FIE, BT ALEREATHE ZRIEPixhawk
LIENEIRAL R T AR IEAE AR

[*a] Block Parameters: battery_measure

e |

PX4_Battery Measurement
Returns battery measurements from Pixhawk hardware

Sample Time

[1/250)

Parameters

(V] Voltage

[T} Filtered Voltage
[V] Current

[V] maH

[¥] Time Stamp

[ ok || Cancel |[ Help |

Apply

B i HIERRA R S EE

7 eske
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!,7‘_‘ PSPT E#E
O T BN SR

e b, AN TR R 2R A R RAE K Z R IEIZuORBH BRI 5 REHK .

it F@EGUORBH ERIEE, BATATDERBOFSZR RIEFRIEHIE, SIE KK
HHEE. EL6HEFER LS % https://dev.px4.io/master/en/middleware/uorb.html

1t B

UORBHEHL, B it A F B AT TEIUORBAE R LAPX4 8 B4 P iz R K £ZUORBH &, X P
PX48 BN ZHFPTAUORBHE & X B TIAESM4O LK HE (KIAKZER “C:\PX4PSP”?) T &
“Firmware\msg” B ¥+ & &, WEAL T B P “UORB write”#£ 3 7T 4T & T B P78 uORBH

Function Trigger
Topic 1D: UNDEFINED

uORB Read Async

uORB Read - Function Trigger: >
'differential_pressure'

uORB Read Function—-Call Trigger

diat

lon' uORB Write
Topic: 'vehicle_gps_position'

N

D 'timestamp_time'

voltage_v

M timestamp

uORB Write
Topic: battery_status

uORB Write

N timestamp

uORB Write_dai
Topic: battery_status

) voltage v

uORB Write Advanced dai

uORB Write Advanced

EERERG, AL PTALBTFLFEWUORBH & L ARf 3 IE,

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

Publishes g

. B
TiHE

pic structure. ="

Open .msg file Op

uORB Topif vehicle s_position

en .msg folder

uORB

=5k B0
uORB WRS
Kith BiIgE

iEd

[] Input Struct param :

[] Input Struct param :

Sample Time (-1 inherited) |1

24




4

PSPT E#E
O T BN SR

S-Function (mask)
uORB Write Output Block

Block Parameters: uORB Write
(link)

Publishes to a user provided named trgpic strycturs

uORB Topic |' vehicle_gps

position’ Open .msg file || Open .msg folder

ZEA LB “UORB write”f2HRACE FH F 8 “Open .msg file” #4287 LA3T FF & 2 #9UORBH & 4+
: BF#E4 “Open.msg folder’#T FHEB X (RAZTH) .

(LEAZTH)

.UORB jHE X%

|1 D:\PX4PSP\Firmware\msg\vehicle_gps_position.msg &1‘”‘ Lt
uORB Write
1 GPS position in WGS84 coordinates. Publishe
2 # the auto-generated field "timestamp’ is for the position & velocity (microseconds) VOB Topic |'
3 int3Z2 lat # Latitude in 1E-7 degrees Number of
4 int3Z2 lon # Longitude in 1E-7 degrees {ORB. Parnme
5 int3Z alt # Altitude in 1E-3 meters above MSL, (millimetres) (4 Input St
6 1int32 alt_ellipsoid # Altitude in 1E-3 meters bove Ellipsoid, (millimetres)
8 float32 s_variance m_s # GPS speed accuracy estimate, (metres/sec) B4 Input S
9 float32 c_variance rad # GPS course accuracy estimate, (radians) on'
10 uint8 fix type # 0-1: no fix, 2: 2D fix, 3: 3D fix, 4: RTCM code differential, 5: Rea & tnput St
11
12 float32 eph # GPS horizontal position accuracy (metres) .-~
13 float32 epv # GPS vertical position accuracy (metres) [ Input S4
L1 Input 51

Al Wt

R

[&. u

imask)
Output Block
1o n user provided nuumed IC Structure
hicle j P Opent .msg f1le
Yal 117
PX4PSP Firmware msg $) 3 F
8- R - T ©
= " . A
A RiEWE)
ros
& OneDrive - Pers templates
S jums ks
L,‘ actuator_armed.msg
\ o
P R I actuator_controls.msg
actuator_direct.msg
v
< >

RHH-E(N): actuator_armed.msg

R

TRk Caneel T welp

ORB 122 #Z EHE “Open .msg folder 1% 50 55 HHHE



UORBZE #4E A A AL T AL HE, LB

4
n“ PSPIE% B& “_dai” HB A KZEE TR UORBH
L & & £ (Hldeactuator controls) &4 B &
O T EFEN SR

%Eﬁ (#]4=, actuator_controls_0) .

REEE, ROFHBRAGIARREREY _
%iaiiUORB 7.,'!], ,?_; é@‘iﬁ _,.5 *g% iﬁ'_‘% . }ﬂ‘if@_tiﬁ_iiuo UORB Message: |actuator_contrals Apply Select .msq file | Open _msg file
RB I‘.f!]' o?_: é{J ‘i% :—% ’ 3}5"(,'11\] T’T szﬁﬂxﬁ‘ fi §E E] g ’BL Pk] Q{J i Struct Field Dimensions| DataType| Enable

4

. . timestamp 1 double ~ ]
ﬁ)j‘%‘ 7,‘#], ‘é‘\]: %p ‘:F "ﬁl Q% , g‘s iﬂ{ % ﬁ é@ %E%l] 2’; Iﬁ ﬁ% o timestamp_sample 1 dZ:blg v ]
3 |control 8 single

ll:t %?ﬁig*ﬁ% % ,fi m ’ ;ﬁi"ﬁ] ;bﬂ ;ﬁ‘ { k é{J *X FE" .I;J EJ (a) UORB Write Advancedti#k, 78 EIDERINS .msg A4 #H [F]
dﬂ}i, 1'%?%"9’:%4{7"‘7 g%%#]ﬁ%%ygqﬁgo ( PSP 4 UORB Write Block - O
TRMARMR ZERZFIER “

UORB Message: actuator controls

3 |control 8single ~

Apply Select .msqg file Open .msg file
uORB MsglD: actuator_controls
» *I] €€ Struct Field Dimensions DataType| Enable
1 [timestamp 1 double ~ ]
9 ) 1imestamp_sample 1 double ~ ]



2.PSPOfficialExps
2.PSPOfficialExps
2.PSPOfficialExps
2.PSPOfficialExps
2.PSPOfficialExps

Al

O T HAA S MR

PSPTEH

Ui A

-

4\
px4demo Para

meter CSC exa
mple.six

4\ 4\
px4demo read px4demo rgble
uorb_example.s d.six

Ix

4

px4demo_ Serial
_TxRxslx

AT HERAS MK, PSPTREALREE T 17 B Pixhawk R38R 69 77 ik, XA LAA AT X KB
¥, @ik sh A RBESIMUlinkE R EZEF B LK, RAREFRAESIMUINKTBEEBEBRRD. F

TR«
i % RH A R BN Simulink #9342 ¢

“InitFcn”

GyroX {p) |
GyroY {q) }—
(
»s
GyroZ

[&]. Pixhawk= L L5 2

& “File” —

"2 Model Propermes: pxddemo Parame

r CSC example

” XA, 1EF
“Model Properities” - “Callbacks” -

[&]. PixhawkZ #UIEZELRISimulink ¥ G B A% B

n‘ -l' el }

27


2.PSPOfficialExps

!,7‘_‘ PSPTE%E
O Simulinkfic B sScIPSP T E45 B a4 4 5k

1) ¥ % 8 R £ pi 7T 0 /B & TAE

B ASimulink¥ &t —/N =418, #

PX4 PSP Demo - Attitude Control System

HAT A IR RIS ;
B BB H B A B — AN

ssssss

quat2eul pitch

a9 Simulink LA ¥ ;
B RN BdHRAHRE o 5EPSPTE

uuuuu T b B F A (BAS. &8
®) Aedgp (LHPWM, LEDJT

uuuuuu

cf
uuuuuu

] ch5
uuuuuu

AAAAAAAAAAA

Fodevl R ) o HiTiEdE,;

Chs
TUNE Tune ID
ARI IsTul
. GyroX (p) »q
Tune_Mode_Subsystem
. I éﬁ ﬂ *ﬂ m ¢
- roY (q) " m % Y { J i L
Ex' [k RGB_MODE
ControlSubsystel m []
7 Gyroz () —»| ——— —P|ARM_STATE
m_m RGB_COLOR
Copyright 2015- 2016 The MathWorks, Inc.
RGB_Mode_Subsystem

[E]. 4551 85 1E BEPSPHE 4R 1 g & oH

RRRRRRR

28


2.PSPOfficialExps
2.PSPOfficialExps
2.PSPOfficialExps

‘,‘_‘ PSPTEH

O Simulink®t & sZH PSP T E 48 B 3hRA AL 4 Bk
2) 3 B ARAR A

A T ikSimulink4R 38 B 4R82 4F gni Aedl 32 A2 R & & £Simulinkdy “i%E5” #4astiT4
BWEE, AREOERARE REG, £ “Hardware Implementation”4=& R 4 “Hardware
Board” F #24E ¥ X E A F A “Pixhawk PX4”,

%E CoptersingEnvironment - Simulink Configuration F&an'.e:‘.n'. peddemo_robled/Configuration (Actve) L )L
File Edit View Display Diagram Simulation Analysis Code Tools % Comsonly Used Parsasterz | = All Parsacters 3
v (v i uu v v ) | | >
-8 LR RICL

CopterSim3DEnvironment WE

Device type

(@) Simulink “¥% & ” #%%1 (MATLAB 2017b~2019a)

¥4 CopterSim3DEnvironment - Simulink

SIMULATION
;Y L Find - % = &
W) | = g i Bald fuald Y.
o Compare - \adat Dat A ~Aal Sohediite v fuild optiom
Model o Mode! Data "k’L del Schedule Model lockin
Advisor » [§] Ewironment - Editor explorer Editor Settings ~ smory Sections Extesnal Node O

o - L Code Generation Uploadivg Optlors (Vindows-caly)
-LXE ETUS Hard Real-Time constraints

Code

(b) Simulink “##” #%41 (MATLAB 2019b % ¥ = ki AS)




1/ PSPTRH
O SimulinkPic & ScILPSP T B 48 B shAC8 4 B

3) gﬁ‘l&’% @ #iﬁx ¥4 px4demo attitude system - Simulink
Display Diagram Simulation Analysis Code Tools Help

File Edit| View

‘ﬁ"—F@,é%SImU“nk% “%ié” #}éﬂ’ -ﬁ-&ﬂ U8 ibrary Browser Ctrl+Shift+L LA
o, (o8 Ubrary v

i Model Explorer ’

# B &FSimulinkéy “#o5” B4 )
pxddemo_a gy Variant Manager
@ [P =] Simulink Project

= D X & [:i__‘[)x»

; Model Dependencv Viewer
® Diagnostic Viewer \
“LUT”

Requirements at This Level »
(a) Simulink “iZWlr” 44 (MATLAB 2017b~2019a)

¥4 px4demo _attitude_system * - Simulink
File Edit View Display Diagram Simulation Analysis

%-=-8 @®- -
pxddemo attitude system
¥4 px4demo _attitude system * - Simulink

(a) Simulink “4mi%” %41 (MATLAB 2017b~2019a)

- ¥4 prddemo_attitude_systom * - Simulink
SIMULATION DEBLG MODELING LRONAR — ]
a : - Q@ L_“_ B face Signal
it MATLAE . i : Comment Out . “y Add Breakpeint w
\ Performance | Diagnostics [ Information o

Code Tools Help

gzl
o
[+1)
{ ]
w
i)
=
3
D

Hardware Board
= Hardware Cantrol Monitor
Settings Panel & Tune = Workspace
PREPARE L ON HARDY PEY R Advisor ¥ v Overlays ¥  Qutput Values R ~
(b) Simulink “Zm1%” 440 (MATLAB 2019b A 58 & il AS) PERFORMANCE DIAGNOSTICS TOOLS BREAKPOINTS
(b) Simulink “iZ¥r” #%4l (MATLAB 2019b /% 5 i i A)
30

7 eske



1/ PSPTRH
O SimulinkBid B scPLPSP T B4 B34S 4

4) %iéiiﬁi ]5 gi: ¥4 Diagnostic Viewer = O X —
7 - coill = 118 ¢ Vv Mateh Case
. . E v hﬂl v lw % - l—] v “'I'L'. ‘ 2 ) ~ |
“‘/kigf(})b éIJ gﬁﬁi’ﬁiﬁ: T Contents Code Generation Report for
[5/8] Linking C static library " TN 'px4demo_input_rc'

“ Diagnostic Viewel’”%l D CP src/modules/px4_simulink_app/libmodules__ Subsystem

px4_simulink_app.a Report

éﬁ = > 6/8] Linking CXX executable Code Interface
\ ﬁ- "3' % [ Code Interface
’]k \N U @ (a)ﬁ ']‘ 9 PA nuttx_px4fmu-v3_default.elf Report -
3 : Author skuznick

[7/8] Generating px4fmu-v2.bin

NP o~ - — Traceability Last Modified By skuznick
ikt B X TR, B 8/8] Creat: o
é IS8 U ’ -‘E- {8/8] Cregting Repodt Model Version 1.48

/mnt/c/PX4PSP/Firmware/build/px4fmu-

Model Information

Static Code Tasking Mode MultiTasking
&€ v3_default/px4fmu-v3_default.px4 Metrics Report
Successfully generated “### Finished calling CHAKE build process | | Mt B o
o Code (s SEANNBS ¢ £ 01 coge generatior
ll . ,9:-’.!]' 3] 1l:t # . ; . 2 Replacements
all binary outputs” /g &, Report
"### Successfully generated a binary Code Information
E%1‘¥ lﬂ’)gi‘ > é outputs.”
Generated Code
71‘ ’ L Z ’ ) System ert.tlc
C:\PX4PSP\examples\px4demo_input_rc_ert_r Main file Target File

Si m U I i n k/ﬁ\ Q % # &; &u Q (b) tw>exit /B @ B - ert_main.c Hardware  ARM Compatible->ARM Cortex

### Successful completion of build Model files Device

ﬁﬁ-ﬁ:é@ ({4 Code GeneratiOn procedure for model: pxddemo_input_rc ( S ";”v ‘Typc ) !
. . Build process completed successfully _ =
Report” X5 & gk, X A% o & ]

(a) g L AR (b) AR R




!,7‘_‘ PSPTE$H

O Simulinkfid B sz
5) Bl #ay L%

CER

4\ MATLAB R2019b

Analysis| Code Jools Help

]~ ®® CT/C++ Code » [ =] BE APP
HDL Code 4
PLC Code =

_ = ' 3 AL+ B S (o) =it
Data Objects 4 - 29 3= sezm 3TFF

FE 2 2 17 Gus

External Mode Control Panel BiA  SCRYBAS v v
Simulink Code Inspector... « PX4Up load” Tt
Verification Wizards 4 5 -

» C: » PX4PSP »

Polyspace ’ : ";
DO Qualification Kit 4 X
IEC Certification Kit » Jfx >> PX4Upload
PX4 PSP: Upload code to Px4FMU & 3DDis:, I ;
(a) SimulinkfJ“PX4Upload” %41 (b) MATLABIH] “PX4Upload” 74>
(MATLAB 2017b~2019a) (MATLAB 2019b % B &1 it A

B MicroUSBZ& JPixhaivk 5 &, fix i 3¢

B 3 FMATLAB 2017p~2019a, ,%&Simulink$ ¥

#2 [Code] - [PX4 PSP:Upload code to Px4FMU ]
HFRD EAFFNTIE; FFMATLAB 2019b & £
Bk A, EMATLABH#) “@4&478Fa” M

\\Q%;gywﬁé%Tﬁ@#o
B EEARORT, ANEE2THMAEKPixhawkT

L B

— 32
=



ﬂl PixhawkfiE{4 R4t
O T4 RS H RS ELR

L BT, BENRZAAOIEEES. B, IREFTL
(FEPixhawk 530 h) . Pixhawk & B BLA B MicroUSB#k 32
% (EEEHH5Pixhawk, A 8 BN HITHEER)
Msk, 5

— Ui FL

'R iHRIDSHE

PixHawk
H 2%

..........

T HEE,
(, W s e

JREE 4

Pixhawk H 251X

e /EMIRCINGG 1,
F CERIR) .
LIVANE!

RIGFZk: ZNHIEIE,

RO, FINE T 33

£H
¥
=
1}



!,7‘_) PixhawkTB £ R %t
D1 522 42 5 5L A B8 05 NN

IR
.-(CHS6)

B AREEAGEERBRERT “FEF” 9FYFT X, BpLEM
AT R 61 S5edEd 2, ma Mg s R 50540, f}ﬁkﬁﬁ)‘ﬁé
B EREZBPRE. P, SIS AN E T 2K
CH1~CH4:81i4, A4 EMkAFst e T CHS/CH65FdiE, AT
A ITHES W,
B 1A (CH3#E#E) KR TF#Hfer L3FoH* 2 TPWMESTA
1100#]1900; %% (CHLEIE) At (CH4EE) HEHARE
3% 3| | A %3 R PWMAE 5 AR 11008]1900; 4#&4p (CH2i@i#E) #&
FA R T 528 % Lssst B PWM4E S MK 1900%]1100; CHS/6% = £ %)L];L iijﬁigﬁ ;}ﬁ:%ﬂﬁgﬁ
Fk, NI (REHERAH L) BRI (RELENEH 1§40 }iﬁ%J AIJEIES), o Rl 5 U e

Bfz) A4zt B PWMAE 5 %1100, 1500421900, e T2 Eﬁifﬂ Xt v :%?ﬁ?m
. EfrEsmEErEE

7 eske .

R¥CImIE
(CH1)

. (Mode2)
L}Iﬁﬁ




!,7‘_) Pixhawk £ 22 4t
D :[3@5—: izljj—l:— A= 2?—:3& IEI ’fq:jj‘iiz‘ QGroundContr Emﬁ;@ﬁﬁ%ﬁ%ﬁ:

® QGroundControl v3.4.4 = O X

I “OGroundControl”# 4 3t 47 F 3| Ffie Widgets
e O] 4 :

B Firmware Setup Ca.nce'l
-« \ I)E - b 2
l) n&\%l&ﬁ*}@ (t @ L-’ %@ *‘j:) ; i Detected Pixhawk board. You can select
3i rmwar

from the following flight stacks:
2) “5“% “ Firmware,,*{:ﬁx ) ll:t H-‘j‘ ﬁ] USB .1\rdul’ilot Flight Stack
s . . . . . : : PX4 FNU V2 i
ﬁ%&é&PthaWk EJ g/fi, %@y\]}/ﬁ\ g 2 Connected. to bootleaders ——4 M Advanced settings

Version: 4 3
Board ID: 9

P B BN (E&: BEBRFR4T e g ek vow e ik 0
Pixhawk 1584, 2o 2474E R RE 1 [ e (mle;
Pixhawk 1, X2 a3 k& “OK” £ e
TRAEAMRT, NEERITBEEIR)
3) % it “advanced settings” ¥t ¥ 4E ;

4) & “Standard Version (stable)”#7 &

OGroundControl can upgrade the firmware on Pixhawk devices; SiK Radios O PX4 Flight Stack v1.8.2 Stable Releas

via USB fto firmware upgrade.

Custom firmware 111

35

0

=
=M
Nl
=1
[l


https://www.bilibili.com/video/BV1sa4y1V7hv/?spm_id_from=333.999.0.0&vd_source=1654a620e9867b8f22757a07c243c61d

!,7‘_) PixhawkfE {4 A St

v oL

1 Hb Ay 35 T 2
5) AR BFRER F&F “Custo
m firmware file ..” £ ;
6) EF “OK”#:44;
7) tEFA 7 Windows# 4k
BRa, &% “

YA, HFEE
“ITH” &4, TG EESW
Bl 4 4% 5 B & B Pixhawk A &
Mg, (FF: XZH.px4BH
=] # R 4+ *F Pixhawk 13 Cube,
st F R A Pixhawk A2 4 = Ja i A
o WAL # A B4

)

AN [

(S R7S

® QGroundControl v3.4.4

R R g RE L

KIS PR

File Widgets
@ * !\, @ Select Firmware File
e - C > e0 > 2.PSPOfficialExps
Vehicle Setup Firss 8 1
Sussary Organize  New Folder ® Metected Mixh = van sel
_ # Quick access ’t ‘ O ru Fligh k
@& OneDrive =Ly c ‘d \& @ todulilot ¥
» ThisPC —— B Advu —
ExternalMode_  qgc_tune_para SerialCommPro datalog_A.bin  pixhawk_A.bin [px4fmu-v3_def bect which
« Network Examp les meter tocol Example aultl.7. 34$table gt k
px:
Custus firmmurs tile -
Fike Name (N): ' px4fmu-v3_default1.7.3Stable.px4 Firmware Files (* px4 *.bin *.
open 0) | Cancel
H ==
.
e L l O ol


2.PSPOfficialExps
2.PSPOfficialExps
2.PSPOfficialExps
https://github.com/PX4/Firmware/releases/tag/v1.7.0
https://github.com/PX4/Firmware/releases/tag/v1.7.0
https://github.com/PX4/Firmware/releases/tag/v1.7.0
https://www.bilibili.com/video/BV1sa4y1V7hv/?spm_id_from=333.999.0.0&vd_source=1654a620e9867b8f22757a07c243c61d

‘L PixnawkTB &%t

O Pixhawk B ZBAX ¥ 5 AR A E

e QGroundControl v3.4.4 = Od X
| File Widgets
22X

@ % ‘\9 @ &I A & m é Manual Disarmed
1) #rFQGroundControl | e

Moy shE A, RJ)G FAUSB
# 3% & % 42 2| Pixhawk A Gy [ T
B, %@ EHE B
BAEME, TRLEZE - n -

Battery Full 405V Low Battery Failsafe

icle Se

Airframe B Radio

: System 1D 1 Foll
Firmware Airframe type Simulation (Copter) Pitch
Vehicle Yaw

Flight Modes

3 Battery Empty 3.40 Y RC Loss Failsafe
Jatety Number of Cells 0 RC Loss Timeout
t st Data Link Loss Failsafe
—E-Eﬁﬁ— ']‘ji"@, %']‘ EJ 7 RTL Climb To
Tuning ETL, Then

g /‘SLg $4§ 4@ o Camera

Parameters

$arning

Flight Modes

Mode switch

Flight Yode
Flight Mode

E

i) tRF]

37



!,7‘_) PixhawkiE{4 R4t
O Pixhawk H BRI E G ERE AR E

2) A& TEAT, REREY i g

€ A * L) "‘ %}; Y I B File Widgets
Airframe” 7 & (ZMFH3M) , A O AR 4K ds B

ik B AT& T “HIL Quadcopter X”HL v e

REKX. E—ARENEEHRAE ...T*.,..‘.., : .....,,.._L‘.... . _e’:\m | g'\.
FFREXEER, wRALTEEX e

%%%%iﬁﬁo ' KZT‘“I i ~ e

REHk: APAETEPH “HIL | ' 7 'f
Quadcopter X”ME B IR, KEHFFE | .. o

# LA “Apply and Restart”#:44, I . !
AENA#ITREFENH LN, T : \?/ M

% 5 )5 QGroundControl & Bk & 4
aEN, REHEFEEZLLGEHAZIE.

8 || S wzm) » | Stondard Plane *  Gomeric Quadplane m

Goneric Tricopter Y+ (ecmstry <« Gemeric Tricopter Y- Goometry w  Coipiroshku Duo Teilsittsy »  Quadrotor X Talizitter

n‘ -l'ILI} E %




!,7‘_) PixhawkfE kR %t
O BRI E E5RH#®

1. EAEEABNSEKI, AUSBHKIEXERA
BN Edhn, irFE#E%, 47 QGroundControlit
Bk, BEAE TR TE “Radio” FRER . B oo

323

(Mode2)
REFETT 20

2 RAMESE (SR EST) RABLBHCHT 05 AR AR s

FICHS5: @ (LALE) , WAL T &G sbsM B Lo emiowr
LAERR T EANBENG G R, wRAME: 1, 2, 4, :
5. 65 & RREH A (PWMAIL100%]1900) ; [T

35 EMERLESS, ANERBREEH, M -

TEETHHEEEESR, T
3. EHATHEMN “Calibrate” #:48, #HIZTT K sl

C caannel | R
p j%*l‘?g MEZ Pansthreugh BC coannel ' DERRSREERNE ®
I o o
I —————————————————————————————————————————————————————————————————————————————————————————————————————————————————

7 eske .




Al

PixhawkfE {4 2R %t

n%&%ﬁﬁ%&ﬁ
. BHFQGCH & sk _Eay“Calibrate” —

“Next” #48, REWRRFEATAETABA
TaE (RFEQGCR &K IRT) BT

TREFRBRE,
r MWLL LIS
: ‘_‘_( H2) ﬂ -(CHS6)

323

-
BEOTE o

{8 RIS
(CH4) (CH1)

(Mode2)
REFRTT 2

X 5t B |
I i R A
I 2 ST
S I i L 3

M $EELE TR iEs,
ﬂﬁﬂn FEHINL KA,
fiHfm: xR 5123,
B LA 1ED),

ining whether they are reversed.

@ Vode 1 © Mode 2
@ Vode 1 © Mode 2

@ Vode 1 © Mode 2

@ Vode 1 O Vode 2 @ Vode 1 © Mode 2 @ \ode 1 O Mode 2

@ lode 1 © Vode 2

— 40
=



!,7‘_) PixhawkfE {4 A St

O B & ITHREARE
1. 23 L ErSRAETRE, fFbHHE
#AN “Flight Modes” (%7 X) ZHE R\,
##F “Mode Channel” (A2 Xi#ii&) K 7] & M
KT ACH6EE ., & FTCHGBHE & — /M= F
X, ARG, P, THRBEF;AFET
“Flight Mode 1, 4, 6”=A&%.

2. B BT, BREX=AFESHNEXEHA
“Stabilized” (A A&E X, RALIEH)
“Altitude” (2@ X, BE&FmEEH)
“Position” (Z ER X, AELE. 2FHfKF
EEH) o« EEBYRHERFEF, TR
TRk E Y NCESE E W e P NG ESE e b & 3

File Widgets

@%ﬂ‘@%&l'ﬂ&t €

Flight Modes Setup

Manual Disarmed

Summary Flight Modes ':'»:-t_g:- is used to configure the transmitter swiiches associated with Flight Modes.
Flight Mo

Firmware E =il i Rite 3 2 ; -
Mode channel: [Chammel § = | Acro switch channel Usassigned> Arm switch channel

Airframe 7;.| bt Mode IWStabil' rlvﬂ Landing gear switch channel Unassignedw Xill switch channel
{riight Mod IZée |

. h o Loiter switch channel Ungssigned> Offboard switch chaanel

Rar

Flight Mode 2 |Unassignedw

4 Flight Mode 3 |Unassignedw Return switch channel

P E > 3 2 | 1 %
SO {Flight Mode 4 [AIfitude = | Channel Monitor

Flight Mode 5 |Unassigned~

funing {Flight Mode & |Position =
Camera Lse Multi Channel Mode Selection
faramet

Position Control switch chasnel

Unassignedw Rattitude switch channel

Unassignedw S:abilize

svitch channe!l mappi




) meewpns
O BAERESD6E

FEAE AL IRAT A — 4 2 B B A «*\RflySIMAPIS\HITLRun.bat” B &, BT # i cmdir AN
X & 09COMF, BP+ & 3hCopterSim. QGroundControl, RflySim3D.

=]

B COWINDOWS st

VS Y /7 B [} L]

42




() muampas
O BARESII6E

ETufEE FHAERS, TIREHk “*\RfySIMAPIS\HITLRun.bat ” B, ¥Bri$e
RflySim3D# 4% s 3DDisplay, ‘T#ﬁﬁv&'fi%%%é@%l§, FAPE AR I A A2 R o

Ctri+F3 Y B M EHE




(@)

) meewpns

O CopterSim

CopterSim.exe

R

ARipE

LRABTRANRE
BUAA Betiaien Flight Cantrad Qroay

(C) UL

(d)

1) M % & #9 CopterSimbk3# 7 X 477 CopterSim
B4, ARG LB T, CopterSimeg{y £ A2
Al fe 5 5 3T LR 2 9 Simulink % 78 H #4444 37
A AE, BHCopterSimAZ i idSimulink % 7%
ERRARAERELS MR, BISSHEITE
Win64 4z & fa -+ & T, @ i MicroUSB & 5
Pixhawk B B ALt 4T % 0813,
2) R @Ay AR KIS, LFEIFHEZE L
RESZREABRBYGMARE, TEIXHAEER
BT ENORE. 2&: 28R FRT X
PHAERE 2088, LTHKESE AR
(ZH45 A, UEAZmE A x. B2 EFH M
BGAE) TE2EMZETRIEM,

== 44
3l 3



() mremmns

O CopterSim

Pixhawk E 21X &4t

S EIAM T B 65

=~ ) vesEE
0]

CopterSim + RflySim3D

BT EREART
+ CopterSim# #+ 2 K £ 44 &B K%

Pixhawk 6 EAL, RE B BN S
85 4% 3] B9 B AALPWM R %112 5
ik ) Z5-CopterSim.

& st.Pixhawk B Z AL 7T VA 5 Bt 45 41
CopterSim¥P 49 M L= E, £
e B R RATRIA R R .

SRR, ETMNESELERE
2 VAUDP YR 3L ) A3 F 26 7 K 3%,

RflySIm3D/RflySImUE/3DDisplay

AR B ERTRERZ

At

rﬁ
¥l
i=1
1l

45



O CopterSim

1) B &F “BALRKR” &4, 2R B AR
BRALSE N E, RAETHR LRI AAHOGER
R,

ZRENSFEQ/288) d  0.225
EREEHZEH (Tp/w 2 :C

EEH < B ¢ G

Siia

EfEE 7.9 |nin  SHREHNE 323

MastE 52.8 % EETIERE

11.8

BHlER 3. 64 4 EiftfaibiER 15.1

BHEE 51247 | Toa EEGE

ERLEHEZFHMp/wD :CE | 2.25=07
(O HBTEF (wss) R [716.2

S| MARAMEKERTY, ARG AR

SMEREENEE : =
EHHEFREEE : T
TREAZRHODNSD: C
REEHERHM/ D ;a

2) ZRBIZOALHTESEZE (BERHE, &I,

n;f;i WmBHE, CHHERE) PEARBGELASK (&

RE. H#HME. FL, B REFE)EEKF)

el 3) BRHEZRNEH “LRERKAEL” TAFREB LKL

An REIMIE; md& “BHIPEASK” BETARFY

2H (ERHMASRELLKY, TREAERE T

| n::;;b 2 ﬁ-ﬁ- ” *}@ HP T’T) o

BESEKTC-D:

Bl RESHTUE

s 4) “HEXKFE (0~1) ” BARBHBARENZ
¥, “ORBARKEE, “IRRBERFHERF
Pixhawk B BUE & Bk B —H,

n‘ -l'lkl} E *



FrAERL: WRERBEAERMIE, CIEEEENERESFFLI0MH

ni‘ ﬁ{#&ﬂ{ﬁ;% EA, FPixhawk/dsl5EHE )54 GE7ECopterSim it “HHTE” #%4

FRER2: CopterSimHFIafiH)E, ®TESFMFHESEER “** EKF

t S_ initialization finished” J&, 7 8&{ M {5 FH& = a5 8] CHl
FANID: UDPYEsRO . fEAADLLAREIST - iHEE: —HETHE: BEy KES{UR: 1R -
1 14560 P¥4=1.7 HIL 3DDisplayProgram X0 ¥i0 vaw: [
RITIELE - Legacy FMU COMS HihE EIHFE =HHE

Connect to SerlalPort! ~

SerialPort comnectlon 1s successful X |0 | T |"rJ | z |0' 082 |

Multicopter # —> COM&

Connect to COMA successful! Vx |D |Vy |0 |'u'z |0 |

Enter Stablized Mode!

Init MAVLirk ¢ |0 | a8 |.3 | i |o |
W

L 3 AABREF LT TR, HPixhawk#EANB| €iEeUSBE £, AR \@ey “CiEg#H” T
BEEPHRASBATEEGPixhawk B ENF 2, # P E Z26Pixhawk A EN E 0 EBELFTE
AFHSE “FMU”) , && “FRUBAL” B4, ATUAFLBR4ERGE, 2 LAMT,
CopterS|m']'M«f%llii']Plxhawk@%é’J«h &, RARAGEERTET, AFAEAIAEAPLTIA SR
“UPIF A7 RAFERGALERGE, RE EF “ENHE” kBN LRADNREEE.,

n‘ -lllkl} E Y




ERL: BT HEEMRAESFEE, RflySimEHRT

L‘ ﬁ{#&ﬂ{ﬁ E% ggﬁ%g?ﬁglwﬁﬁ% 4T3 A RflySim3D 3k #4T

O RflySim3D & R @ 8 RflySim3D bk # 7 X, Bp T 47
TR T O o] EEE A TUBAFAMZ L5 THE. Wk
B, EERFaFTTUARKLIETE
i%%miﬁﬁi B B 8 T B4R 42
“D” TRAT N & A7 CALEg RS R 38,
BTHREL “T” TUREI=Z4HE, F
i £ QGroundControl 3t & 3k ¥ 7T 1A 52 i
FUR-SEECESE & E B L

K.}

ST
'''''''

By fotdie tmid % o, 41 ¥ -39 1 10,866
FX$: Araad by extarnal comsand
o S CopterSimEE CRENSTEBHIAIKE EE: EZ2EEARNIGRIBESE FFARIAE RO
F14: Conmand DO_REPOSITION ACCEETED ®'a 530 BEop g o

Bl =Z#E R EFERE

48

At

rﬁ
¥l
i=1
)


https://doc.rflysim.com/

) meamrns

O 3DD|spIay

o b

3DDisplay.exe

M % & &9 3DDisplay b # & X Bp 7T 477
3DDisplay #: # . 4 &£ B Ff T
3DDisplay £ 5% & S & & v & @) xA3D B #4
WA RXETEREASMRITRE;
3DDisplayz R @& LAT R ETTEAA
B RATHIE, BERMIR, LERFE,
EABIEL; 3DDisplayz @A TAT 2
BT REGUTHE,

49



) mecxmas
O AR AT I

BERMERG AT, T IAfeEFH AR UIL—H,
BAERBHAENSRETRMBH, £, F

AT BEED, RS BT i
| EABBEECRFLBLE, HAGEE, @
2. Fe b b % E A EEPiIXhawk i 24, i@

iF CopterSimFF 45 542 # £ 3145 K- A
3. B (@FF, HEEBENBITERET Mkl
& T A, Rag2-38 kMR aiPixhawk 8 EAL; (3) BB A

4. BBV LA Bl Pixhawk £ &9 LEDAT & 4 F & & ik A Pixhawk & 4+ (#]4eFMUV3) 747 8 % LED
Ir#E e, FEREANSEI2CE T LEDIT KR KR, HCopterSimA T A & 7H & AR E] “Detect Px4
Armed”iH &, HABRBARS . S RBYTRY, NBTFHA KR4 ERE, TLERT K,

n‘ -l' T J' "' ?

P

\ 7T
PriF2~3F0




) mecxmas

O W42 RATI

5. M EREREEMGHRIAT, #5kEA LI
—x &R, RELTHABIT, HRSHEH
ETE#hEFRDE;

6. £ % Wahik e B A M KER BT,
ofi GBS b B

7. L FHAEE B EMBRYAT, B Bk LR
Bk, HikSHREWGITGBEHIEH A,

HiINZ A

8. AXERANFELIEBAEMBYAT, #EFSELME

HBAMKD, AARASRANLEZN D E;
9. RANFBERLE LAVWZRITX, HIAZrEN
ERIR X AR ;

: \ T IE I::rﬂ-%
PRI (C |_jE) ]; UL)L Tﬁ(g_ﬁ)?%
(CHS5)._ e ~& - @

i TTIE TR
(CH4) (CH1)

. (Mode2)
J\_}Iﬁﬁ

10. M TIHREBLR B AMEGHIVEAT, H£5KEAE
BEHG;

11 HEELEZSEMNGINEFETETA, K&
2~3#y & 4 & Pixhawk B B AL ;

12. #ECopterSim¥ && “4Rx4GHE” &4, &
BHILGE B, RGBT FPixhawk 5 & i A2 4 % 4%

7 eske .



A Y

1) &2#EZZANBTRIAYSIMEAHIR-FENELAEMPE R Tk, O B
FEERNG, BHRBRAEHGAFE., PSPAESIRB LRI L,
Pixnawk @ # £ %, BRAERSZRARITEGALEF

2) RHFINEFRBREEGIP TR TEEFENELRBESEASRE T
BOERZENEFT,R, ABERENFINTBELAM,

(3) 4= A £E 1), % %] https://doc.rflysim.com &4 £ %1z &,

At

rﬁ
¥l
i=1
1l

52


https://doc.rflysim.com/




