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JetPack 6.x
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DOCA 15

]
N
.
N
e -
2 A A 4
2 A N
I
-
.
-
v v
- -

DOCA 22
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o] 25 B ER Fe Rl &3

sudo apt --fix-broken install
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JetPack fR&s  LAT W& Ubuntu kRZS

JetPack 6.1 L4T 36.4 Ubuntu 22.04 (64-bit)
JetPack 5.x LA4T 35.x Ubuntu 20.04 (64-bit)
JetPack 4.6 L4T 32.6.x Ubuntu 18.04 (64-bit)
JetPack 4.5 L4T 32.5.x  Ubuntu 18.04 (64-bit)

A {ERAMInDoc# - 35 -



JetPack k% LAT hRZ Ubuntu kRS

JetPack 4.4 LAT 32.4.x Ubuntu 18.04 (64-bit)
JetPack 4.3 LAT 32.3.x Ubuntu 18.04 (64-bit)
JetPack 4.2 LAT 32.2.x Ubuntu 18.04 (64-bit)
JetPack 4.1 L4T 31.1.x Ubuntu 18.04 (64-bit)
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A BRI A IMPSDK ZEMAVLInkihiNFE#R |, (iR E)EE, 3#F
BQGCHmEY, , S LA E, BRHTERALRESS , HERAFPME
%Hﬂto iR , MAVLInkME < HEHXPE R EREIRAER , AN

BARRRUHFBRR

sudo apt update

sudo apt install libgstreamerl.0-dev libgstreamer-plugins-basel.0-d
ev

sudo apt-get install libgtk-3-dev

pkg-config --modversion gtk+-3.0

PCiiis 2 X &= QGCH
T ML http://ggroundcontrol.com/

ffEAmavlinkiX &£

1. 4% psdk-ih.zip F2FE158ZI /home/firefly B3R T

2. 1T unzip psdk-ih.zip fRETEF X4

3. }4T cd psdk-ih/build HAFEF G

4. YA1T chmod 777 bin/mavlink_demo Ay KiEpsdkFEZRSMRIEIMN FEEEMNUNFERS
R — MR

5. &2 324 K EImavlink_ipt§ E 2P Cifip

6. MITMIXFEF sudo bin/mavlink_demo

7. sTHAPCIHQGCH 4

8. femiiZ EAlogoEHR
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1
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THMISTR BB B IR AR XA 5 P RIET

iZB{TPSDK=]{E X 58DJI Assistant 2 (Enterprise Series)iz{TIRIIZEE k1T
DJI Assistant 2 T #gttdithttps://www.dji.com/cn/downloads/softwares/assistant-dji-2-for-matrice

THEFERtypeckiZEEpc S AN

AERERE
@3 DJI Assistant 2 (Enterprise Series)

5

hjr AsSISTANT gm  meER - Eatw -
b] SisiaE
E

ciyp
DJI Mavic 3 £T9HE

]

@ EAV21.12

L

RIS

MREEMAMEESEZBRESFERN
2%E:38.86305257656219
42 FE:121.449574562344
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Mavlink

RaREARnE

€ DJI Assistant 2 (Enterprise Series) = o POl 7 D)isimulator-U u]

Latitude:
Longitude: 121.4496
VelocityX:  ©.0000
VelocityY:  ©.0000
VelocityZ:  ©.0000
AccX: ©.0000
Accy: ©.0000
Accz:
GyroX:
Gyroy:

Gyroz:

s P
b-3-3 o8
pythoniIlig FIFEESE https://www.ardusub.com/developers/pymavlink.html

mavlink messageiE XEZEE https://mavlink.io/zh/messages/common.html|

cMiR BIFZIESE https://mavlink.io/en/mavgen_c/
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DV PA e B HAR 7

mavlink id 0 HEARTBEAT

IR[E|FER B R Bt
system_status uint8_t
Value

3

4

mavlink id 1 SYS STATUS

1R [0 F ER B HR

voltage battery

current_battery

battery_remaining

A HE{ERAMInDocH - 44 -

==K}y &
MAV_STATE Il F& I
Field Name Description
MAV_STATE_STANDBY SN
MAV_STATE_ACTIVE HEAVIAE-

uintl6 t

intl6 t

int8 t

B

mV

mA

%



DB AT B IR

onboard_control_sensors_enabled_extended uint32_t
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mavlink id 147 BATTERY_STATUS

1R [B]FEZ 2 KR
current_battery intl6 t
battery_remaining int8_t
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GPSEER

GPSHEEE

mavlink id 24 GPS_RAW_INT

1R [ FER B
time_usec

lat

lon

alt

satellites_visible
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uint64_t
int32_t
int32_t

int32_t

uintl6 t

B
us
degE7
degE7

mm



GPSHitg]

GPSHig]

mavlink id 2 SYSTEM_TIME

1R [B] 7 E§ A #F KA
time_unix_usec uint64_t
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mavlink id 269 VIDEO_STREAM_INFORMATION

1R [0 FER B

bitrate

framerate

resolution_v

resolution_h
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KR L=y
bits/s
Hz

int16 _t pix

intl6_t pix

5
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mavlink id 76 COMMAND LONG command =

MAV_CMD_NAV_LAST

Param (Label) Description

1 FITIRE

2 FITRRTIU

3 I&MITIRS

A {EFAMInDocti - 50 -

Values

0 ¥WTEHE S| 2= 1k
1 XNEESIZERE
2 XNES

0 FapfzhliEz{

1 B8R, W LTS
FRERSETT#EHTE A ARSI
6 IEEGPSIER, , ¥HFJLABR )
9 M RIR
10 $EENEE %A% , AP RT CAESL
11 Bl ¥R, ¥EBEEE
EAHRLEE
12 Baf$ER , XN MBE
15 SRR |
MR A E F iR O & 518 RKAR
17 SDK#ZEHI1ETL , ¥ EHSDK A
33 @f|BohfEERT | FIRERE
40 B ZR
EANBEREIRE—MERSE
41 BIXAF BB , XEE

0 fMRVIMESLTFTHRMRS
16 fRmv3ES AT EERS
32 MARVIES L TFESTERSE
48 fnRVvIES L FRITESIKE
64 FAEV3ES AT RS
80 ARV3ES LT IRE RS
98 fnRv3fERS L FREEH MiS



et [ B 55

mavlink id 76 COMMAND_LONG command = MAV_CMD_CONDITION_DISTANCE;

Param (Label)

A H{ERAMIinDoc#y - 51 -

Description
Al ]
I=E
[
an
£%

LYzl

Values

Ui



RitRIER

RiNRER

mavlink id 242 HOME_POSITION

1R [B]FEZ 2 HKE L=y
latitude int32_t degE7
longitude int32_t degE7
altitude int32_t m
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T AVINEDAL R HE NIRE

T AVINEDAER EE MIHERE

mavlink id 85 POSITION_TARGET_LOCAL_NED

1R [B]FEZ 2 KR B
time_boot_ms uint32_t ms

X float m

y float m

z float m

VX float m/s
vy float m/s
vz float m/s
afx float m/s/s
afy float m/s/s
afz float m/s/s
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X!
Y!
X
X3
Y3
Zi
X]
%
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mavlink id 260 CAMERA_SETTINGS

1R [0 FER B b
zoomlLevel float
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i

TERAE

mavlink id 265 MOUNT_ORIENTATION

1R [B]FEZ 2 KR
time_boot_ms uint32_t
roll float
pitch float
yaw float
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B
ms
deg
deg

deg



ZMTT

25T

ARSI R PHIES

mavlink id 31 ATTITUDE_QUATERNION

1R @ FER R
time_boot_ms
ql

g2

g3

g4

roll

pitch

yaw
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uint32_t
float
float
float
float
float
float

float

B

ms

rad
rad

rad
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P

SRR IRE S LY

MAV_CMD_DO_CONTROL_VIDEO 200

Param (:Label) IhgE Description Values

paraml type REYINER M3T 1ZEM5T 3 IR M30T 1wide 2
param2 width M BRI

param3 height Mt = E

param4 framerate gy 2=

param5 bitrate BE

paramé status PSRFF = 0FF4a 1= LE

i&[Elcommand = MAV_CMD_REQUEST MESSAGE
iR[E{E paraml 200 ¥ {T5<id

iR[O]{E param2 03kl R EHITIN

IR[Ol{E param3 LMK IBOLEREE 1L EZHKBTAVER)

pythoniillid B4

import

time

from pymavlink import mavutil

timestamp = int(time.time() * 1000)

millis

master
master.

int(time.time() * 1000)

= mavutil.mavlink_connection('udpin:0.0.0.0:14550")
wait_heartbeat()

boot_time = time.time()

def control(type, width, height, framerate, bitrate, startOrStop=

0):

master.mav.command_long_send(

master.target_system,

A H{ERAMIinDoc# - 58 -



MSTRNRFRESE

master.target_component,
mavutil.mavlink.MAV_CMD_DO_CONTROL_VIDEO,

0/

type, width, height, framerate, bitrate, startOrStop, O

def stop_streaming():
master.mav.video_stream_status_send(
1,
1/
0,0,0,0,0,0

type 1 VIS 3 IR

width 1920

height 1080

framerate 30

bitrate 4096

start or stop 0O start 1 stop
control(1, 1920, 1080, 30, 4096)
time.sleep(10)

stop_streaming()

time.sleep(5)
control(3,640,480,20,4096)
time.sleep(30)

control(1, 1920, 16080, 30, 4096)

HOoH OH R R R
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REBMAMNRERIMEE

REIRAMAEAMORITSE

MAV_CMD_DO_SET_HOME 179

Param (:Label) Description Values
1: height B’inEE SEEEI20-200

1Rheight 50 77iR Ei&ATA IRV

*

iR[Blcommand = MAV_CMD_REQUEST_ MESSAGE

iR[E{E paraml 179 H{T5<id

IR[E{E param2 01 REMITRIN

IR[O]{E param3 LMABO0 EFE 1 TiEVBHELT AN YT 2 BRMAIRELXMN 3 RiTSE
REXMW)

pythoniilix B2

import time
from pymavlink import mavutil

timestamp = int(time.time() * 1000)
millis = int(time.time() * 1000)

master = mavutil.mavlink_connection('udpin:0.0.0.0:14550")
master.wait_heartbeat()
boot_time = time.time()

def set_home(height):
master.mav.command_long_send(
master.target_system,
master.target_component,
mavutil.mavlink.MAV_CMD_DO_SET_HOME,
0/
height, @, 0, 0, 0, 0, ©

set_home(70)
while True:
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msg = master.recv_match()
if not msg:
continue
if msg.get_type() == 'COMMAND_LONG':
print("\n\n*****Got message: %s*****" % msg.get_type())
print("Message: %s'" % msg)
print("\nAs dictionary: %s" % msg.to_dict())

*YNRheight KF0 HIRERMSERI
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REMENER

IREMEVER

MAV_CMD_SET_CAMERA_FOCUS 532

Param (:Label) Description Values
1: FocusX RESBEX 0F1
2: FocusY REEBEY 031

pythonilix B2

import time
from pymavlink import mavutil

timestamp = int(time.time() * 1000)
millis = int(time.time() * 1000)

master = mavutil.mavlink_connection('udpin:0.0.0.0:14550")
master.wait_heartbeat()
boot_time = time.time()

def focus():
master.mav.command_long_send(

master.target_systenm,
master.target_component,
mavutil.mavlink.MAV_CMD_SET_CAMERA_FOCUS,
0.3,
0.4,
0, 0, 0, 0, 0, ©

focus()
i&[Elcommand = MAV_CMD_REQUEST_ MESSAGE iR [0]{& param1 532 #{Tas<id iR [EE

param2 02k1 REMITALII RE{E param3 KMAIBOLFE 1LiFinitizk =] 2XiFIREME
PR SLEIRERER)
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IREXRIETRH

MAV_CMD_NAV_GUIDED_ENABLE 92

Param (:Label) Description Values

2: status KT R 0 &=F 1%

iR[@command = MAV_CMD_REQUEST_MESSAGE

iR[E]1E param1 92 #{T&<id

iR[E{E param2 03%1 REBEMITAIN

RE{E param3 KMXBOLRE 1TEFNEANIER 2TFREXIETH)

pythonilix B

import time
from pymavlink import mavutil

timestamp = int(time.time() * 1000)
millis = int(time.time() * 1000)

master = mavutil.mavlink_connection('udpin:0.0.0.0:14550")
master.wait_heartbeat()
boot_time = time.time()

def set_rc_lost(status):
master.mav.command_long_send(
master.target_systenm,
master.target_component,
mavutil.mavlink.MAV_CMD_NAV_GUIDED_ENABLE,
0,
0, status, 0, 0, 0, 0, O
)
#0 hover 1 land 2 go home
set_rc_lost(0)

while True:
msg = master.recv_match()
if not msg:
continue
if msg.get_type() == 'COMMAND_LONG':
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REXETH

print("\n\n*****Got message: %s*****" % msg.get_type())
print("Message: %s" % msg)
print("\nAs dictionary: %s" % msg.to_dict())

A KREEH RIEREM30T
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MAV_CMD_NAV_PATHPLANNING 81

Param (:Label) Description Values
1: status WFERS 0 XA 1 7}

pythonilix B

import time
from pymavlink import mavutil

timestamp = int(time.time() * 1000)
millis = int(time.time() * 1000)

master = mavutil.mavlink_connection('udpin:0.0.0.0:14550")
master.wait_heartbeat()
boot_time = time.time()

def set_avoid():
master.mav.command_long_send(
master.target_systenm,
master.target_component,
mavutil.mavlink.MAV_CMD_NAV_PATHPLANNING,
0,
o, 0, 0, 0, 0, 0, 0
)
#paraml 0 close 1 open
set_avoid()
while True:
msg = master.recv_match()
if not msg:
continue
if msg.get_type() == 'COMMAND_LONG':
print("\n\n*****Got message: %s*****" % msg.get_type())
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print("Message: %s" % msg)
print("\nAs dictionary: %s" % msg.to_dict())

i&[Elcommand = MAV_CMD_REQUEST MESSAGEIR[E|{E param1 81 i {Tas<idiR[E{E
param2 08k1 @B MITAAINREE param3 KMRIB(0 ERE 1 TiEFBRILTEAN ¥ITIESRI 2
WK SIRE L)
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IREMEVER

IREMENTE

MAV_CMD_SET_CAMERA_ZOOM 531

Param (:Label) Description Values
1: Zoom Value GRS EY
2: Zoom Type GEHRZEEY 0RET/.

pythoniillid B4

import time
from pymavlink import mavutil

timestamp = int(time.time() * 1000)
millis int(time.time() * 1000)

master = mavutil.mavlink_connection('udpin:0.0.0.0:14550")
master.wait_heartbeat()
boot_time = time.time()

def zoom(type):
master.mav.command_long_send(
master.target_systenm,
master.target_component,
mavutil.mavlink.MAV_CMD_SET_CAMERA_ZOOM,
type,
3, 6, 6, 0, 0, O, ©

zoom(1)
time.sleep(5)
zoom(0)
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iR[Elcommand = MAV_CMD_REQUEST_MESSAGE3R[@{& param1 531 {1T&a<idiR[E{E
param2 08%1 @A MITAINRENE param3 LMIB0 TR E 1 LAV LAENIZES] 2 3REXE
MUEIE LRI 3 FRERAENLAR ALY 4 AN TERITER)
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MITES TS

MAV_CMD_DO_SET_MISSION_CURRENT 224

EE B RE&Z R /psdk/build/temp.kmz
paraml AESKRZIZREO FHi5 1 {51k 2 EiS 3 44

1R[Elcommand = MAV_CMD_REQUEST MESSAGE

IR[E{E paraml 224 H1Tan<id

IR[E{E param2 0%l RAEMITHIN

IR[E{E param3 XMAIE(0 ERE 1 TiEFWRMHT AN TR 2 IR ANES KK

RERMITIRS
command = MAV_CMD_NAV_LAST

param3 #RICA TR

0 fRVvIESLATFERIRE

16 fimvIESAT ERH{M

32 MAVvIESL4TESTERS

48  MRVIESATFHITESKES

64 MRsmVIESATHERES

80 fiRVvIESLTMEIRS

98 MiRVIESATREIEMIAKRS

pythonilliZ B2

import time
from pymavlink import mavutil

timestamp = int(time.time() * 1000)
millis = int(time.time() * 1000)

master = mavutil.mavlink_connection('udpin:0.0.0.0:14550")
master.wait_heartbeat ()
boot_time = time.time()

def mission(action):
master.mav.command_long_send(
master.target_systenm,
master.target_component,
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MITESHS

mavutil.mavlink.MAV_CMD_DO_SET_MISSION_CURRENT,
0,
action, 0, 0, 0, 0, 0, ©

#0 start 1 stop 2 pause 3 resume
mission(0)

time.sleep(10);

mission(2)

time.sleep(10);

mission(3)

time.sleep(10);

mission(1)
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MAV_CMD_VIDEO_START_CAPTURE 2500

iR[Elcommand = MAV_CMD_REQUEST_MESSAGE

iR [E{& param1 2500 H{T#<id

IR[E{E param2 031 REMITHIN

IR[E{E param3 XMAHE (0 ERE 1 TiFVRAENIZES 2 BBV ARGRI 3 SREUENL AR
AR 4 FBVREHRITER)

pythoniillid B4

import time
from pymavlink import mavutil

timestamp = int(time.time() * 1000)
millis = int(time.time() * 1000)

master = mavutil.mavlink_connection('udpin:0.0.0.0:14550")
master.wait_heartbeat()
boot_time = time.time()

def videoStart():
master.mav.command_long_send(
master.target_systenm,
master.target_component,
mavutil.mavlink.MAV_CMD_VIDEO_START_CAPTURE,
0,
o, 6, 0, 0, 0, 0, ©

videoStart()
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{FIEREAS
MAV_CMD_VIDEO_STOP_CAPTURE 2501

pythoniilix B2

import time
from pymavlink import mavutil

timestamp = int(time.time() * 1000)
millis int(time.time() * 1000)

master = mavutil.mavlink_connection('udpin:0.0.0.0:14550")
master.wait_heartbeat()
boot_time = time.time()

def videoStop():
master.mav.command_long_send(
master.target_systenm,
master.target_component,
mavutil.mavlink.MAV_CMD_VIDEO_STOP_CAPTURE,
0,
0, 6, 0, 6, 0, 0, 0

videoStop()
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MAV_CMD_DO_TRIGGER_CONTROL 2003

kAR
pythoniilix B2

import time
from pymavlink import mavutil

timestamp = int(time.time() * 1000)
millis int(time.time() * 1000)

master = mavutil.mavlink_connection('udpin:0.0.0.0:14550")
master.wait_heartbeat()
boot_time = time.time()

def shoot():
master.mav.command_long_send(
master.target_systenm,
master.target_component,
mavutil.mavlink.MAV_CMD_DO_TRIGGER_CONTROL,
OI
0, 6, 0, 6, 0, 0, 0

shoot ()
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MAV_CMD_NAV_TAKEOFF 22

iR[Elcommand = MAV_CMD_REQUEST_MESSAGE
iR[E]1E param1 22 #{T&<id
iR[E]{E param2 01 REMITRLIN
IR [E{& param3 LML

P EETIES

0 LRE

1 EVR LAY I THE

2 TiBEFRENE AN ¥ TIZHIANPR
ITLERETX

4 YR H BN AR EE

5 kR B IEhE R EEE

6 B VMERE TIREIR

pythoniilix B2

import time
from pymavlink import mavutil

timestamp = int(time.time() * 1000)
millis = int(time.time() * 1000)

master = mavutil.mavlink_connection('udpin:0.0.0.0:14550")
master.wait_heartbeat()
boot_time = time.time()

def ready():
master .mav.command_long_send(
master.target_systenm,
master.target_component,
mavutil.mavlink.MAV_CMD_NAV_TAKEOFF,
0,
0, 0, 0, 0, 0, 0, 0

ready ()
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f%an < SHUHME

fEan < SEREMER

MAV_CMD_NAV_LAND 21

paraml 0 Jop%i%
paraml 1 AEUHEEE

1R[Elcommand = MAV_CMD_REQUEST MESSAGE
IR[E{E paraml 21 #1Ta<id

iR[O{E param2 031 2 EMITHIN

IR[E{E param3 LG

KRB FIR

0LRE

1 EiFEVRIE AN ¥ TIE ]

2 FHEMITIE BRI

3 MITREZ KW (ete. HhEI B FEIS))

4 (S 1EPEEKRN

pythoniilix B2

import time
from pymavlink import mavutil

timestamp = int(time.time() * 1000)
millis = int(time.time() * 1000)

master = mavutil.mavlink_connection('udpin:0.0.0.0:14550")
master.wait_heartbeat()
boot_time = time.time()

def land():
master.mav.command_long_send(
master.target_systenm,
master.target_component,
mavutil.mavlink.MAV_CMD_NAV_LAND,
0,
e, 6, 0, 6, 0, 0, 0

land()
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MAV_CMD_DO_LAND_START 189

iR[Elcommand = MAV_CMD_REQUEST_MESSAGE
iR [E]1E param1 189 {7 <id

iR[E]{E param2 01 REMITRLIN

IR [E{& param3 LML

KRB FI=R

0XLRE

1 ENIRIE T AN I T
2 FHIRRITRE E RN
3 ATEFERN

pythoni il ix B2

import t
from pym

timestam
millis =

master =

boot_tim

def land
mast

land()
while Tr

msg =

if n

if m

ime
avlink import mavutil

p = int(time.time() * 1000)
int(time.time() * 1000)

mavutil.mavlink_connection('udpin:0.0.0.0:14550")
master.wait_heartbeat()

e = time.time()

():
er.mav.command_long_send(
master.target_systenm,
master.target_component,

mavutil.mavlink.MAV_CMD_DO_LAND_START,

0,
6, 0, 9, 0, 0, 0, O

ue:
master.recv_match()

ot msg:

continue

sg.get_type() == 'COMMAND_LONG':

print("\n\n*****Got message: %s*****"
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SEHIPEE GRS

print("Message: %s" % msg)
print("\nAs dictionary: %s" % msg.to_dict())
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RANAR S LA REUEIRINAGR S

MAV_CMD_NAV_RETURN_TO_LAUNCH 20

paraml 03 fii 1A EUERAL
iR[Elcommand = MAV_CMD_REQUEST MESSAGE
iR [E1E paraml 20 H{TaR<id

IR[O{E param2 031 BTN

iR[E]{E param3 LMD

PSR TS

0LRE

1 TTiEVIRIL R AN X1 T2

2 IR

3 BUHIRATK M

pythoniiliZ B2

import time
from pymavlink import mavutil

timestamp = int(time.time() * 1000)
millis = int(time.time() * 1000)

master = mavutil.mavlink_connection('udpin:0.0.0.0:14550")
master.wait_heartbeat ()
boot_time = time.time()

def return_to_base(cancleReturn):
master.mav.command_long_send(
master.target_systenm,
master.target_component,
mavutil.mavlink.MAV_CMD_NAV_RETURN_TO_LAUNCH,
0,
cancleReturn, 0, 0, 0, 0, 0, 0

return_to_base(0)
time.sleep(10)
return_to_base(1)
while True:
msg = master.recv_match()
if not msg:

A H{ERAMInDoc#i - 78 -



AR

iRf

b
>

2 AR EXGHIRA

St
St

»
A

AR

continue
if msg.get_type() == 'COMMAND_LONG':
print("\n\n*****Got message: %s*****" % msg.get_type())
print("Message: %s'" % msg)
print("\nAs dictionary: %s" % msg.to_dict())
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2R EE

GLOBAL_POSITION_INT 33

lat int32_t degE7 %z
lon int32_t degE7 4
alt int32_t mm

ant

import time
from pymavlink import mavutil

timestamp = int(time.time() * 1000)
millis = int(time.time() * 1000)

master = mavutil.mavlink_connection('udpin:0.0.0.0:14550")
master.wait_heartbeat()
boot_time = time.time()
def fly():
master.mav.global_position_int_send(
int(1e3 * (time.time() - boot_time)), # ms since boot
1at=388647525, lon=1214500745, alt=7000

iR[Elcommand = MAV_CMD_REQUEST_MESSAGEIR[@{& param1 33 {1Tan<idiR[E1E
param2 08k1 B EMITRAINIR[EE param3 XM IBAMNIEFIRO TR EL TiEVIELT AN
XITIESI2 SRENTE ANIZEIAN LIS IR ¥ ITEIRAN
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COMMAND_CANCEL 80

Field Name Type Values Di
. Ci

command uintle _t MAV_CMD
cc

import time
from pymavlink import mavutil

timestamp = int(time.time() * 1000)
millis = int(time.time() * 1000)

master = mavutil.mavlink_connection('udpin:0.0.0.0:14550")

master.wait_heartbeat()

boot_time = time.time()

#command_cancel

def cancel():

master.mav.command_cancel_send(

int(1e3 * (time.time() - boot_time)), # ms since boot
command=33

cancel()

iZ[E@command = MAV_CMD_REQUEST_ MESSAGEIR[@{& param1 33 H{Ta<idiR[E{E
param2 031 @& MITAINIREE param3 LM IBEMKLIBTIR0 TREL TiEBETAN
XITIERI2 FRENE ANIZHIRN L3 B YITEIZERN
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SET_POSITION_TARGET_LOCAL_NED 84

time_boot_ms

target_system

target_component

coordinate_frame

type_mask

VX
vy
vz
afx
afy
afz
yaw

yaw_rate

uint32_t ms

uint8_t

uint8_t

uint8_t

uintl6_t

float m
float m
float m
float m/s
float m/s
float m/s
float m/s/s
float m/s/s
float m/s/s
float rad
float rad/s

type_maskZ# A
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Value

16

32

64

128

256

512

1024

2048

Name
POSITION_TARGET_TYPEMASK_X_IGNORE
POSITION_TARGET_TYPEMASK_Y_IGNORE
POSITION_TARGET_TYPEMASK_Z_IGNORE
POSITION_TARGET_TYPEMASK_VX_IGNORE
POSITION_TARGET_TYPEMASK_VY_IGNORE
POSITION_TARGET_TYPEMASK_VZ_IGNORE
POSITION_TARGET_TYPEMASK_AX_IGNORE
POSITION_TARGET_TYPEMASK_AY_IGNORE

POSITION_TARGET_TYPEMASK_AZ_IGNORE

POSITION_TARGET TYPEMASK_FORCE_SET

POSITION_TARGET_TYPEMASK_YAW_IGNORE

POSITION_TARGET_TYPEMASK_YAW_RATE_IGNORE

coordinate_frame ANUFRLIRASE

BRIRERNAIBSH

MAV_FRAME_LOCAL_NED Xith4#5Z (NEDAAR)
MAV_FRAME_BODY_FRD #l{&% xR GBEEFEN)

ij&[Elcommand = MAV_CMD_REQUEST_MESSAGE

IR[E{E paraml 84 HiT&m<i

iR[E]{E param2 081 R EMITRLIN

iR [E18 param3 LMK

E e EHIES
0LERE

1 KFR AT AN ST
2 SRERTE AWLIZHIIN R IL

3 RENMIRZR
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4 HEFRUMIRABINLLTZERIN
5 fHERNEDA IR R FE T L TR LN
6 BIEFRUMR RN & FERIN
7 BIEENEDAR IR R TE T FRR N

pythonliZ B4

import time
from pymavlink import mavutil

timestamp = int(time.time() * 1000)
millis = int(time.time() * 1000)

master = mavutil.mavlink_connection('udpin:0.0.0.0:14550")
master.wait_heartbeat ()
boot_time = time.time()

def ready():
master.mav.command_long_send(
master.target_systenm,
master.target_component,
mavutil.mavlink.MAV_CMD_NAV_TAKEOFF,
0,
e, 6, 0, 6, 0, 0, 0

def fly():
# test pos mod use ned frame
print('test pos mod use ned frame')
master.mav.set_position_target_local ned_send(
int(1e3 * (time.time() - boot_time)), # ms since boot
master.target_systenm,
master.target_component,
coordinate_frame=mavutil.mavlink.MAV_FRAME_LOCAL_NED,
type_mask=(
# mavutil.mavlink.POSITION_TARGET_TYPEMASK X _IGNORE |
# mavutil.mavlink.POSITION_TARGET_TYPEMASK_ Y _IGNORE |
# mavutil.mavlink.POSITION_TARGET_TYPEMASK Z IGNORE |
mavutil.mavlink.POSITION_TARGET_TYPEMASK_ VX_IGNORE
mavutil.mavlink.POSITION_TARGET_TYPEMASK_VY_IGNORE
mavutil.mavlink.POSITION_TARGET_TYPEMASK_VZ_ IGNORE

I
|
I
mavutil.mavlink.POSITION_TARGET_TYPEMASK_AX_IGNORE |
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mavutil.mavlink.POSITION_TARGET_TYPEMASK_AY_IGNORE |
mavutil.mavlink.POSITION_TARGET_TYPEMASK_AZ_IGNORE |
mavutil.mavlink.POSITION_TARGET_TYPEMASK_ FORCE_SET |
mavutil.mavlink.POSITION_TARGET_TYPEMASK_YAW_IGNORE |
mavutil.mavlink.POSITION_TARGET_TYPEMASK_YAW_RATE_IGNOR

E
)
Xx=10, y=10, z=-10,
vx=0, vy=0, vz=0,
afx=0, afy=0, afz=0,
yaw=0, yaw_rate=0
)
# test yaw rate mod
time.sleep(10)
print('test yaw rate mod')
master.mav.set_position_target_local ned_send(
int(1e3 * (time.time() - boot_time)), # ms since boot
master.target_system,
master.target_component,
coordinate_frame=mavutil.mavlink.MAV_FRAME_LOCAL_NED,
type_mask=(
mavutil.mavlink.POSITION_TARGET_TYPEMASK_ X_IGNORE |
mavutil.mavlink.POSITION_TARGET_TYPEMASK_Y_IGNORE |
mavutil.mavlink.POSITION_TARGET_TYPEMASK_ Z_ IGNORE |
mavutil.mavlink.POSITION_TARGET_TYPEMASK_VX_IGNORE |
mavutil.mavlink.POSITION_TARGET_TYPEMASK_VY_IGNORE |
mavutil.mavlink.POSITION_TARGET_TYPEMASK_VZ_ IGNORE |
mavutil.mavlink.POSITION_TARGET_TYPEMASK_AX_IGNORE |
mavutil.mavlink.POSITION_TARGET_TYPEMASK_AY_IGNORE |
mavutil.mavlink.POSITION_TARGET_TYPEMASK_AZ_ IGNORE |
mavutil.mavlink.POSITION_TARGET_TYPEMASK_ FORCE_SET |
mavutil.mavlink.POSITION_TARGET_TYPEMASK_YAW_IGNORE
# mavutil.mavlink.POSITION_TARGET_TYPEMASK_ YAW_RATE_IGN
ORE

)I

x=0, y=0, z=0,

vx=0, vy=0, vz=0,
afx=0, afy=0, afz=0,
yaw=0, yaw_rate=90

# test velocity mod fru mod
time.sleep(10)
print('test velocity mod fru mod')
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X

=0

while x < 200:

GNORE

mast

X +=
time

er.mav.set_position_target_local_ned_send(

int(1e3 * (time.time() - boot_time)), # ms since boot

master.target_system,

master.target_component,

coordinate_frame=mavutil.mavlink.MAV_FRAME_BODY_FRD,

type_mask=(
mavutil.mavlink.POSITION_TARGET_TYPEMASK_ X_IGNORE |
mavutil.mavlink.POSITION_TARGET_TYPEMASK_Y_IGNORE |
mavutil.mavlink.POSITION_TARGET_TYPEMASK Z IGNORE |
# mavutil.mavlink.POSITION_TARGET_TYPEMASK_VX_IGNOR

# mavutil.mavlink.POSITION_TARGET_TYPEMASK VY_IGNOR
# mavutil.mavlink.POSITION_TARGET_TYPEMASK VZ_ IGNOR
mavutil.mavlink.POSITION_TARGET_TYPEMASK_AX_IGNORE
mavutil.mavlink.POSITION_TARGET_TYPEMASK_ AY_IGNORE
mavutil.mavlink.POSITION_TARGET_TYPEMASK_AZ_IGNORE
mavutil.mavlink.POSITION_TARGET_TYPEMASK FORCE_SET
mavutil.mavlink.POSITION_TARGET_TYPEMASK_YAW_IGNORE

mavutil.mavlink.POSITION_TARGET_TYPEMASK_YAW_RATE I

)
x=0, y=0, z=0,
vx=5, vy=0, vz=-5,
afx=0, afy=0, afz=0,
yaw=0, yaw_rate=0)
1
.Sleep(0.25)
(o= —oommmoo=os '+ str(x))

# test yaw mod

time.sleep(10)

print('test yaw mod')
master.mav.set_position_target_local_ned_send(

int(
mast
mast

1e3 * (time.time() - boot_time)), # ms since boot
er.target_system,
er .target_component,
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coordinate_frame=mavutil.mavlink.MAV_FRAME_LOCAL_NED,

type_mask=(
mavutil.mavlink.POSITION_TARGET_TYPEMASK_X_IGNORE |
mavutil.mavlink.POSITION_TARGET_TYPEMASK_Y_IGNORE |
mavutil.mavlink.POSITION_TARGET_TYPEMASK_Z_IGNORE |
mavutil.mavlink.POSITION_TARGET_TYPEMASK_ _VX_IGNORE |
mavutil.mavlink.POSITION_TARGET_TYPEMASK_VY_IGNORE |
mavutil.mavlink.POSITION_TARGET_TYPEMASK_VZ_IGNORE |
mavutil.mavlink.POSITION_TARGET_TYPEMASK_ AX_IGNORE |
mavutil.mavlink.POSITION_TARGET_TYPEMASK_AY_IGNORE |
mavutil.mavlink.POSITION_TARGET_TYPEMASK_AZ_ IGNORE |
mavutil.mavlink.POSITION_TARGET_TYPEMASK_FORCE_SET |
# mavutil.mavlink.POSITION_TARGET_TYPEMASK_YAW_IGNORE |
mavutil.mavlink.POSITION_TARGET_TYPEMASK_YAW_RATE_IGNOR

E
)
x=0, y=0, z=0,
vx=0, vy=0, vz=0,
afx=0, afy=0, afz=0,
yaw=-110, yaw_rate=0
)
def land():
master.mav.command_long_send(
master.target_system,
master.target_component,
mavutil.mavlink.MAV_CMD_NAV_LAND,
0/
0, 6, 0, 0, 0, 0, O
)
ready ()
time.sleep(10)
fly()
time.sleep(10)
land()

URZEEX,y,zBT LEERS J I B YT HAZREvx, vy, vzt 5 JiEE YT YA ZRyawht Lhas
SHAERBEYAZKyaw rateft b&HS HEERGS
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GIMBAL_MANAGER_SET_PITCHYAW 287

Field Name Type Units Values
target_system uint8_t

target_component uint8_t

flags uint32_t

gimbal_device_id uint8_t

pitch float deg

1R[Elcommand = MAV_CMD_REQUEST MESSAGE
IR[O]{E paraml 33 #1TE<Id
IR[O]{E param2 0341 @EMITRIN
IR[E{E param3 LKL HE
KRB IIR
0LRE
1 EEVwRIt T EaEsl
2 %/flxﬁz: R
A RARRL
4 —E.‘:??Eiﬁﬂﬁﬁ‘ﬁ%\

pythoniilix B2

import time
# Import mavutil
from pymavlink import mavutil

# Create the connection
master = mavutil.mavlink_connection('udpin:0.0.0.0:14550")
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# Wait a heartbeat before sending commands
master.wait_heartbeat()

def look_at(pitch):
master.mav.gimbal_manager_set_pitchyaw_send(

master.target_systenm,
master.target_component,
mavutil.mavlink.GIMBAL_MANAGER_FLAGS_RC_MIXED,
1,
pitch,
0,
0,0)

# make camera up and down
look_at(10)

time.sleep(5)
look_at(-10)

gimbal_device_id J18% @ E B ElEsEgimbal_device_id 28 JyiREhEsE FAE A10hzSTHR &
i%gimbal_device_id J3ft = & EFgimbal_device_id J94ft T & L3 A EEFISEE J -90
Zl| 45 g{iideg
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MAV_CMD_VIDEO_START_STREAMING 2502

paraml 0 FF 2 R LR
paraml 13X [ T HLHER

pythoniillid 4

import time
from pymavlink import mavutil

timestamp = int(time.time() * 1000)
millis = int(time.time() * 1000)

master = mavutil.mavlink_connection('udpin:0.0.0.0:14550")
master.wait_heartbeat()
boot_time = time.time()

def pushDown():
master.mav.command_long_send(
master.target_systenm,
master.target_component,
mavutil.mavlink.MAV_CMD_VIDEO_START_STREAMING,
0,
0, 6, 0, 6, 0, 0, 0

pushDown ()
while True:
msg = master.recv_match()
if not msg:
continue
if msg.get_type() == 'COMMAND_LONG':
print("\n\n*****Got message: %s*****" % msg.get_type())
print("Message: %s" % msg)
print("\nAs dictionary: %s" % msg.to_dict())
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A5 7 Fz WS R 2 7= 151

BB EL Fopencvillgstreamer
Ubuntu20.04%&3&Kgstreamer

sudo apt install libgstreamerl.0-dev libgstreamer-plugins-basel.0-d
ev

sudo apt-get install libgtk-3-dev

pkg-config --modversion gtk+-3.0

Ubuntu20.04%&3%&opencv

sudo apt install libopencv-dev

FMMREWH =R opencvicv mat

#include <gst/gst.h>
#include <gst/video/video.h>
#include <opencv2/opencv.hpp>

static GstFlowReturn on_new_sample_from_sink(GstElement *sink, gpoi

nter data) {
GstSample *sample
GstBuffer *buffer
GstMapInfo map;
cv::Mat frame;

nullptr;
nullptr;

g_signal_emit_by_name(sink, "pull-sample", &sample);
if (sample) {
buffer = gst_sample_get_buffer(sample);
gst_buffer_map(buffer, &map, GST_MAP_READ);

GstCaps *caps = gst_sample_get_caps(sample);
if (caps) {
GstVideoInfo info;
if (gst_video_info_from_caps(&info, caps)) {
gint width = info.width;
gint height = info.height;
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gint stride = GST_VIDEO_INFO_PLANE_STRIDE(&info,

0);

/) BIBYRE

cv::Mat yPlane(height, width, CV_8UC1, map.data, st
ride);

/7 FBRUFIV 57 ERTEE 151 1t

gpointer uPlane = (guchar*)map.data + stride * heig
ht;

gpointer vPlane = uPlane + (stride * height / 4);

// BIZBUFIVE

cv::Mat uPlaneMat(height / 2, width / 2, CVv_8UC1,
(void*)uPlane, stride / 2);

cv::Mat vPlaneMat(height / 2, width / 2, CVv_8UC1,
(void*)vPlane, stride / 2);

// HEYUVA20P%51% JIBGR

cv::Mat bgrFrame(height, width, CV_8UC3);

cv::cvtColor(cv::Mat(height * 3 / 2, width, CV_8UC
1, map.data, stride), bgrFrame, cv::COLOR_YUV2BGR_I420);

// HIFEbgrFrame €2 T 451%/5H7BGRE5

// B RZBLE ”bgr Frame

/7 BIIRTZE 9B

static int frame_count = 0;

std::string filename = "frame_" + std::to_string(fr
ame_count) + ".png";

cv::imwrite(filename, bgrFrame);

frame_count++; // Bt , LUER T —WEMANEIIXFES

gst_buffer_unmap(buffer, &map);
gst_sample_unref(sample);

return GST_FLOW_OK;

static gboolean bus_call(GstBus *bus, GstMessage *msg, gpointer dat
a)

{
GMainLoop *loop = (GMainLoop *)data;
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switch (GST_MESSAGE_TYPE(msg))

{

case GST_MESSAGE_EOS:
g_print("End of stream\n");
g_main_loop_quit(loop);
break;

case GST_MESSAGE_ERROR:

{
gchar *debug;
GError *error;

gst_message_parse_error(msg, &error, &debug);
g_printerr("Error: %s\n'", error->message);
g_error_free(error);

g_free(debug);

g_main_loop_quit(loop);
break;

}
default:

break;

return TRUE;

int main(int argc, char *argv[])

gst_init(&argc, &argv);

GstElement *pipeline = gst_parse_launch("udpsrc uri=udp://192.1
68.17.51:5600 ! application/x-rtp, media=video, clock-rate=90000, e
ncoding-name=H264 ! rtph264depay ! avdec_h264 ! videoconvert ! vide
oscale ! appsink name=sink emit-signals=true", NULL);

GstElement *sink = gst_bin_get_by name(GST_BIN(pipeline), "sin
k");

g_signal connect(sink, '"new-sample", G_CALLBACK(on_new_sample_f
rom_sink), NULL);

GstBus *bus = gst_element_get_bus(pipeline);
GMainLoop *loop = g_main_loop_new(NULL, FALSE);

gst_bus_add_watch(bus, bus_call, loop);
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gst_element_set_state(pipeline, GST_STATE_PLAYING);
g_main_loop_run(loop);

gst_element_set_state(pipeline, GST_STATE_NULL);
gst_object_unref(bus);
gst_object_unref(pipeline);
g_main_loop_unref(loop);

return 0O;

N
o

1B1T
pkg-config --cflags --libs gstreamer-video-1.0  pkg-config --cflags --libs opencv4

THAMRIKIH IR mopencviicv mat

#include <gst/gst.h>
#include <gst/video/video.h>
#include <opencv2/opencv.hpp>

static GstFlowReturn on_new_sample_from_sink(GstElement *sink,

nter data) {
GstSample *sample
GstBuffer *buffer
GstMapInfo map;
cv::Mat frame;

nullptr;
nullptr;

g_signal_emit_by_name(sink, "pull-sample", &sample);
if (sample) {
buffer = gst_sample_get_buffer(sample);
gst_buffer_map(buffer, &map, GST_MAP_READ);

GstCaps *caps = gst_sample_get_caps(sample);
if (caps) {
GstVideoInfo info;
if (gst_video_info_from_caps(&info, caps)) {
gint width = info.width;
gint height = info.height;

% g++ -0 video_stream video_stream.cpp pkg-config --cflags --libs gstreamer-1.0

gpoi

gint stride = GST_VIDEO_INFO_PLANE_STRIDE(&info,

0);

/7 EIEREE

cv::Mat grayFrame(height, width, CV_8UC1, map.data,
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stride);
/7 (FKEEFE1%IBGR
cv::Mat bgrFrame(height, width, CV_8UC3);
cv::cvtColor(grayFrame, bgrFrame, cv::COLOR_GRAY2BG
R);

// HEEbgrFrame €12 75/ HIBGR E 15

// R RZELZ ~bgrFrame

/7 BIIIR T B A

static int frame_count = 0;

std::string filename = "frame_" + std::to_string(fr
ame_count) + ".png";

cv::imwrite(filename, bgrFrame);

frame_count++; // It #% , UIEN F—MWEMNEIIXFE

gst_buffer_unmap(buffer, &map);
gst_sample_unref(sample);

}
return GST_FLOW_OK;
}
static gboolean bus_call(GstBus *bus, GstMessage *msg, gpointer dat
a)
{

GMainLoop *loop = (GMainLoop *)data;

switch (GST_MESSAGE_TYPE(msg))

{

case GST_MESSAGE_EOS:
g_print("End of stream\n");
g_main_loop_quit(loop);
break;

case GST_MESSAGE_ERROR:

{
gchar *debug;

GError *error;

gst_message_parse_error(msg, &error, &debug);
g_printerr("Error: %s\n'", error->message);
g_error_free(error);

g_free(debug);
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g_main_loop_quit(loop);

break;
}
default:
break;
}

return TRUE;

int main(int argc, char *argv[])

{
gst_init(&argc, &argv);

GstElement *pipeline = gst_parse_launch("udpsrc uri=udp://192.1
68.17.51:5700 ! application/x-rtp, media=video, clock-rate=90000, e
ncoding-name=H264 ! rtph264depay ! avdec_h264 ! videoconvert ! vide
oscale ! appsink name=sink emit-signals=true", NULL);

GstElement *sink = gst_bin_get_by name(GST_BIN(pipeline), "sin
k"),

g_signal connect(sink, '"new-sample", G_CALLBACK(on_new_sample_f
rom_sink), NULL);

GstBus *bus = gst_element_get_bus(pipeline);
GMainLoop *loop = g_main_loop_new(NULL, FALSE);

gst_bus_add_watch(bus, bus_call, loop);

gst_element_set_state(pipeline, GST_STATE_PLAYING);
g_main_loop_run(loop);

gst_element_set_state(pipeline, GST_STATE_NULL);
gst_object_unref(bus);
gst_object_unref(pipeline);
g_main_loop_unref(loop);

return 0;

h o
R

z1Tas < g++ -0 down_stream down_stream.cpp pkg-config --cflags --libs gstreamer-1.0
pkg-config --cflags --libs gstreamer-video-1.0  pkg-config --cflags --libs opencv4
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Rt 190%152*94FK 2t 10000mA/H
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