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 DDS (Data Distribution Service) @—M&m/ATEMNN, AFERARZNSHNBEE
e Micro XRCE-DDS EDDSMYRRERLM, B IBETERZRIHRARRS
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1.3.2 XRTHIIERF
sensor_combined_listener.cppi¥4 5 #h
ZIEFESEM T ITIHIPX4 IMUE R 2R HUERITNEE :

1. BFLE0:



class SensorCombinedListener : public rclcpp::Node {
rclcpp::Subscription<px4_msgs::msg::SensorCombined>: :SharedPtr subscription_;

SensorCombinedListener() : Node("sensor_combined_listener") {

subscription_ = this->create_subscription<px4_msgs::msg::SensorCombined>(
"fmu/out/sensor_combined", /] T
10, // QoS HE

std: :bind(&SensorCombinedListener: :topic_callback,
this, std::placeholders::_1));

s
2. KBRE DT

void topic_callback(const px4_msgs::msg::SensorCombined: :SharedPtr msg)
{
// FRECE ]k (AP )
const auto timestamp msg->timestamp;
/7 FREUINIE B (m/s~2)
const auto acc_x = msg->accelerometer_m_s2[0];
const auto acc_y = msg->accelerometer_m_s2[1];
const auto acc_z = msg->accelerometer_m_s2[2];
// SRELFEIEACEHE (rad/s)
const auto gyro_x = msg->gyro_rad[0];
const auto gyro_y = msg->gyro_rad[1];
const auto gyro_z = msg->gyro_rad[2];

3- Iu\%ilﬁﬁﬂ

e SensorCombinediE E & & IMURIAEEIE

o accelerometer m_s2: =iHIIEE, E{im/s?
o gyro_rad: ZHIFIRE, Hfirad/s

o timestamp: FIERTEIBL, RFIK

offboard_control.cppi*dli 531k
ARSI T EAMBB R SITNEE:
1. RBLETE

class OffboardControl : public rclcpp::Node {
rclcpp: :Publisher<OffboardControlMode>: :SharedPtr offboard_control_mode_ publisher_;
rclcpp::Publisher<TrajectorySetpoint>: :SharedPtr trajectory_setpoint_publisher_;
rclcpp: :Publisher<VehicleCommand>: :SharedPtr vehicle_command_publisher_;
rclcpp::TimerBase: :SharedPtr timer_;

b

2. ITHIRAZIF R



void timer_callback()

{
// 1. KAioffboardds itz
publish _offboard_control mode(); // W &7 B &HH
/] 2. RAGENIEEE R
publish trajectory setpoint(); // BEHE (e, 0, -5)
/] 3. KA AL
publish_vehicle_command(VehicleCommand: :VEHICLE_CMD_COMPONENT_ARM_DISARM, 1.0);
// 4. YlHE|offboardHz
publish_vehicle command(VehicleCommand: :VEHICLE_CMD_DO_SET_MODE, 1.0);
}

3. B{FiEHFg <% RE:
« OffboardControlMode;H B : EBITHIER (B RE/LEESE)

auto msg = OffboardControlMode();

msg.position = true; // P E
msg.velocity = false; // B R
msg.acceleration = false; /1 EERIIE AR ]

o TrajectorySetpointtE & : €& BIrHNITR

auto msg = TrajectorySetpoint();
msg.position = {0.0, 0.0, -5.0}; // Hisfi&E(x,y,z)
msg.yaw = 0.0; /1 HEmMiA

e VehicleCommand/HE: &kix¥ixE<S

auto msg = VehicleCommand();

msg.command = command; /] &I

msg.paraml = paraml; /] 185

msg.target_system = 1; // HIrH?

msg.target_component = 1; // HFxr? fIID

msg.timestamp = this—>get_clock()—>now().nanoseconds() / 1000; // If[AEL
4. B
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L EFFrA/BIPixhawk 6X mini ¥iIEHIMEXRIZEOEX AT :
https://docs.holybro.com/autopilot/pixhawk-baseboards/pixhawk-mini-baseboard-ports, Fi &
EIRYEE{HIX Jetson Orin NXAE=AT &Er-mEAnlI: https://item.taobao.com/item.htm?
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5.3 H&EHiTENEE

B, REROS2EERZAENA], ALIFEARNROS2MFoxyhkads (Ubuntu 20.04), fEARIF E
WE T EREVEHITENEEBRFERING, EFALIRHXHMicro-XRCE-DDS-Agent.zipRIHl #1158
MPERRET, TH—1XixF,

Micro-XRCE-DDS-Agent.zipA BYRFSR BT https://github.com/eProsima/Micro-XRCE-DDS-
Agent.git B9v2.4.253 7 F,

HOREN


https://docs.holybro.com/autopilot/pixhawk-baseboards/pixhawk-mini-baseboard-ports%E3%80%82%E6%89%80%E6%9C%89%E5%88%B0%E7%9A%84%E8%8B%B1%E4%BC%9F%E8%BE%BE
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https://item.taobao.com/item.htm?id=723672163022&spm=a1z10.5-c-s.w4002-24969555478.20.18bf7114UI0beh&skuId=5073502901185
https://item.taobao.com/item.htm?id=723672163022&spm=a1z10.5-c-s.w4002-24969555478.20.18bf7114UI0beh&skuId=5073502901185
https://item.taobao.com/item.htm?id=723672163022&spm=a1z10.5-c-s.w4002-24969555478.20.18bf7114UI0beh&skuId=5073502901185
Micro-XRCE-DDS-Agent.zip
https://github.com/eProsima/Micro-XRCE-DDS-Agent.git
https://github.com/eProsima/Micro-XRCE-DDS-Agent.git

#HOHENZF TR

cd Micro-XRCE-DDS-Agent
## BlEbuild X%
mkdir build

cd build

#H ik

cmake ..

make

cmake .. ISHIMEAES, AATRE; nke ZENZEBHIEIRE, BarliXIZFBEIRY
[EJRARI D7 & DR, iZi:i#’zﬁi%NlEﬂiﬁ&’t, MOFRFRIETTA. Feplla, RBIN:

sudo make install
sudo ldconfig /usr/local/lib/

T T § W A S EEE M Amary s ST MW e DA B, AN TR S TEL 4 A 1A W S MM Py R

® nvidia@rflysim:~ Micro-XRCE-DDS-Agent/build$|sudo make install
[sudo] password for nvidia:
[ 96%] Built target microxrcedds agent
[1e0%] Built target MicroXRCEAgent
Install the project...
-- Install configuration: "Release"
-- Up-to-date: /usr/local/lib/libmicroxrcedds agent.so.2.4.2
-~ Up to-date: /usr/local/llbfllbmlcroxrcedds _agent.so.2.4

e e ke cimeam T mmmT M Ik M ikl cmniicmcmdde cmcmd -

- Up-to-date: /usr/local/lib/cmake/spdlog/spdlogConfigVersion.cmake

- Up-to-date: /usr/local/lib/cmake/spdlog/spdlogConfig.cmake

- Up-to-date: /usr/local/lib/cmake/spdlog/spdlogConfigTargets.cmake

- Up-to-date: /usr/local/lib/cmake/spdlog/spdlogConfigTargets-release.cmake
® nvidia@rflysim:~, 'Micro-XRCE-DDS- Agent/bu1ld$|sudo ldconfig /usr/lccal/llbll

tﬁ%ﬁﬁ%%ﬁz}é b) Epﬂﬁ)\—F_io

5.3 IBEIMicro-XRCE-DDS-client

Micro-XRCE-DDSHYclientizn@7E $1ZH, JHQGCHEE L
(""\Desktop\RflyTools\QGroundControl.Ink") , 3## AMavlinkiZHl &
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e pRin EE

MAVLink i

BN

uxrce_dds_client status # fr&uxrce_dds_clientH RS
# A EEAT ] Bl PUT a4 1k
uxrce_dds_client stop
BESETINTER, RRFHEERBIMicro-XRCE-DDSHclientii,
uxrce dds client status

INFCO [uxrce_dds_client] not running
nsh> |

A, B




# Pixhawk 6X mini 4% I ZENuttx % Bt 44 KA /dev/ttyS3
uxrce_dds_client start -t serial -d /dev/ttyS3 -b 921600
uxrce_dds_client status

MTEFR, MERTMicro-XRCE-DDSHclientiis /BT IY

nt] Running,
lient] Using tran

HEEY, XEAFIQGCHELLEIF],

5.4 B&IMicro-XRCE-DDS-Agent

|v|icro-XRCE-DDSE@Agentiﬁ”ﬁ%“ﬁﬁnﬁ TENA, BWEIETEN T Bz #5.2 TEHH

TR, EEE R O I:I%ﬂ'jj /dev/ttyTHse X /dev/ttyAcMe , ZNSELGFRZIRITUSBS /de

v/ttyUsBe » ill]%ﬁﬁﬁ Lfthim [, BERITERN. ITHEEXIRET:

sudo chmod 777 /dev/ttyUSBO
sudo MicroXRCEAgent serial --dev /dev/ttyUSB@ -b 921600

HUTEMR, NWRTRHLEHHENTD, JUSHER WEE R,

nvidia@rflysim:~$ sudo MicroXRCEAgent serial --dev /dev/ttyUSB® -b 921600
[sudo] password for nvidia:
[1757660795.461560] info | TermiosAgentLinux.cpp | | running... | fd: 3

L1?57660795.461998] info | Root.cpp | | Logger setup | verbose_level:

2R, PEHERTIBVRENT:

nvidia@rflysim:-s sudo MicroXRCEAgent serial --dev /dev/ttyUsBe -b 921600

[1757660891.219640] info | TermiosAgentLinux.cpp | | fd: 3
[1757660891.220066] info Root.cpp | verbose_level: 4
[1757666950.541499] Root.cpp client_key: 6x00000001, session_id: 0x81

[1757660950.541617] 1
[1757660950.564599]
[1757660950.582660]
[1757660950.582843]
]
]
]

SessionManager.hpp
ProxyClient.cpp
ProxyClient.cpp
ProxyClient.cpp
ProxyClient.cpp
ProxyClient.cpp
ProxyClient.cpp
ProxyClient.cpp
ProxyClient.cpp
ProxyClient.cpp
ProxyClient.cpp
ProxyClient.cpp
ProxyClient.cpp
ProxyClient.cpp
ProxyClient.cpp
ProxyClient.cpp
ProxyClient.cpp
ProxyClient.cpp
ProxyClient.cpp

| client_key: ©x00000001, address: 1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

ProxyClient.cpp |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

client_key: ©x00000001, participant_id: 6x001(1)

client_key: 0x00000001, topic_id: ©x3E8(2), participant_id: ©x001(1)
client_key: 0x00000001, subscriber_id: ©x3E8(4), participant_id: 0xe01(1)
client_key: 0x00000001, datareader_id: 0x3E8(6), subscriber_id: ©x3E8(4)
client_key: ©x00000001, topic_id: 8x3E9(2), participant_id: 6x001(1)
client_key: 0x00000001, subscriber_id: ©x3E9(4), participant_id: 6x061(1)
client_key: 0x00000001, datareader_id: ©x3E9(6), subscriber_id: ©x3E9(4)
client_key: 0x00000001, topic_id: ©x3EA(2), participant_id: ©x001(1)
client_key: 0x00000001, subscriber_id: ©x3EA(4), participant_id: 0x001(1)
client_key: ©x00000001, datareader_id: ©x3EA(6), subscriber_id: O6x3EA(4)
client_key: 0x00000001, topic_id: Ox3EB(2), participant_id: 0x001(1)
client_key: 0x00000001, subscriber_id: ©x3EB(4), participant_id: 0x001(1)
client_key: 0x00000001, datareader_id: ©x3EB(6), subscriber_id: 0x3EB(4)
client_key: 0x00000001, topic_id: Ox3EC(2), participant_id: 6x001(1)
client_key: ©x00000001, subscriber_id: ©x3EC(4), participant_id: ©x001(1)
client_key: 0x00000001, datareader_id: ©x3EC(6), subscriber_id: ©x3EC(4)
client_key: ©x00000001, topic_id: Ox3ED(2), participant_id: ©x001(1)
client_key: 0x00000001, subscriber_id: ©x3ED(4), participant_id: 0xe01(1)
client_key: ©x00000001, datareader_id: ©x3ED(6), subscriber_id: ©x3ED(4)
client_key: 0x00000001, topic_id: Ox3EE(2), participant_id: 6x001(1)
client_key: 0x00000001, subscriber_id: ©x3EE(4), participant_id: 0x001(1)
client_key: 0x00000001, datareader_id: ©x3EE(6), subscriber_id: ©x3EE(4)
client_key: 0x00000001, topic_id: Ox3EF(2), participant_id: ©x001(1)
client_key: 0x00000001, subscriber_id: ©x3EF(4), participant_id: 0x001(1)
client_key: ©x00000001, datareader_id: ©x3EF(6), subscriber_id: ©x3EF(4)
client_key: 06x00000001, topic_id: 6x3F8(2), participant_id: ©xe01(1)
client_key: ©x00000001, subscriber_id: ©x3Fe(4), participant_id: ©x001(1)
client_key: 0x00000001, datareader_id: 0x3F0(6), subscriber_id: ©x3Fe(4)
client_key: ©x00000001, topic_id: 8x3F1(2), participant_id: ex001(1)
client_key: ©x00000001, subscriber_id: ©x3F1(4), participant_id: 6x001(1)
client_key: 0x00000001, datareader_id: ©x3F1(6), subscriber_id: ©x3F1(4)
client_key: 0x00000001, topic_id: ©x3F2(2), participant_id: ©x001(1)
client_key: ©x00000001, subscriber_id: ©x3F2(4), participant_id: ©xe01(1)
client_key: 0x00000001, datareader_id: 0x3F2(6), subscriber_id: 0x3F2(4)
client_key: 0x00000001, topic_id: 8x3F3(2), participant_id: ©xe01(1)
client_key: 6x00000001, subscriber_id: ©x3F3(4), participant_id: 6x601(1)
client_key: 0x00000001, datareader_id: ©x3F3(6), subscriber_id: ©x3F3(4)
client_key: 0x00000001, topic_id: ©x3F4(2), participant_id: 6x001(1)

[1757660956.585329
[1757660956.603630
[1757660950.603733
[1757660950.604139]
[1757660956.636684]
[1757660950.636776]
[1757660950.637138]
[1757660950.655555]
[1757660956.655629] i
‘[37§7b00950 655927]
[1757660950.673776]
[1757660950.673893]
[1757660950.674263]
[1757660950.692622
[1757660956.692699]
[1757660950.693010] 1
[1757660956.711687]
[1757660956.711798]
[1757660956.712307]
[1757660950.730697]
[1757660956.730803]
[1757660950.731153]
[1757660950.751590]
[1757660950.751719]
[1757660956.752097]
[1757660950.770617]
[1757660956.770714]
[1757660950.771037]

]

1

]

]

1

]

]

ProxyClient.cpp
ProxyClient.cpp
ProxyClient.cpp
ProxyClient.cpp
ProxyClient.cpp
ProxyClient.cpp
ProxyClient.cpp
ProxyClient.cpp
ProxyClient.cpp
ProxyClient.cpp
ProxyClient.cpp
ProxyClient.cpp
ProxyClient.cpp
ProxyClient.cpp
ProxyClient.cpp
ProxyClient.cpp
ProxyClient.cpp
ProxyClient.cpp
ProxyClient.cpp

[1757660950.788766
[1757660950.788882
[1757660950.789301
[1757660950.807504
1
2
3

[1757660950.80758
[1757660950.80793
[1757660956.82672

4




AR EREO, B7KH,

5.5 ¥93EROS2IhEE

R, RORBEIN:

I

FIFHES

ol

mkdir -p ~/ws_sensor_combined/src/
cd ~/ws_sensor_combined/src/

RE, TEHIEHNERXH (LAIEEESIAGIFEFBpx4 ros_com.zipFlpx4 msgs.zipE! ~/ws_sensor_
combined/src/ S'dfFE’EEF') o

git clone https://github.com/PX4/px4_msgs.git -b release/1.14
git clone https://github.com/PX4/px4_ros_com.git -b release/v1.14

AR ALREPUEHES1.14, HEITEVIEIUbuntukR4s7920.04, ROS2hRASAFoxy. 1R
#Ehttps://github.com/PX4/px4_msgs.git FHYEAS S, 1EEFE T Hrelease/1.1473 2 2% X


px4_ros_com.zip
px4_msgs.zip
https://github.com/PX4/px4_msgs.git

px4_msgs

license | BSB-3-Glause Build package | failing

ROS 2 message definitions for the PX4 Autopilot project.

Building this package generates all the required interfaces to interface ROS .

Supported versions and compatibility

Depending on the PX4 and ROS versions you want to use, you need to chec|

package:
PX4 ROS 2 Ubuntu branch
v1.13  Foxy Ubuntu 20.04  release/1.13
v1.14  Foxy Ubuntu 20.04  release/1.14 *

v1.14 Humble Ubuntu 22.04 release/1.14

v1.14  Rolling Ubuntu 22.04  release/1.14

v1.15  Foxy Ubuntu 20.04  release/1.15

v1.15 Humble Ubuntu 22.04 release/1.15

v1.15  Rolling Ubuntu 22.04  release/1.15

main  Foxy Ubuntu 22.04  main

main Humble Ubuntu 22.04 main

main  Rolling Ubuntu 22.04 main

https://github.com/PX4/px4_ros_com.git B FEWMHETE FEHirelease/v1. 149 12F

cd ~/ws_sensor_combined/
source /opt/ros/foxy/setup.bash
colcon build


https://github.com/PX4/px4_ros_com.git

FIFZ Mo

nvidia@rflysim: ~/ws_sensor_combined

Finished <<< px4 ros_com [16.55]

Summary: 2 packages finished [6min 36s]
2 packages had stderr output: px4_migs px4_ros_com
: $

5.6 Bal{FE

W HIE1T""\Desktop\RflyTools\HITLRun.Ink"FEHEIRMARRIZA, WAKOS (30: 4), RilySimiE8E
BB &—CopterSim. QGCLAKRflySim3D3k {4,
[ CA\Windows\System32\cmd.exe

computer are.

(unavailable or busy)

{ list input is:

FHiFCopterSimI 4RI T AN pxa: 6Ps 3D fixed & EKF initialization finished. , ZR/s#JIRMTERlo



BRI : 2! RESH MmAERIE b =Tk

Copterd: —#ClassID:  WADLLEERILIE: {FEE: SHHBME: Bl 2AGE: sl i
1 =il P¥d4_HITL Grasslands x: 0 v:i 0 yaw:( :
AR TR
THIFESF USE SR{TIRE COM4 521800 Mavlink Full HihE FIFE EWRE

PX4: Found firmware version: 1.14. 2dev

PX4: FKF2 Estimator start initializine a0 o % i
PX4: GPS 3D fixed & EKF initialization finished. vz o o .
PXL. WAG 20 failed: TIMEOUT! * ¥ z

P.H: BARO #0 fai}ed: TI.\‘{EOLT! ¢ o 8 o P g
PX4: GCS connection regained

PX4: Command ID: 512 DENIED lat 40. 1540302 lon 116, 2593683 alt 58.05

PX4: Command ID: 521 UNSUPPORTED
SimHz: 934, SensorHz: 247, PwnHz: 196, PosHz: 32, O0ffHz: 0, OdoHz: O

ENEHEBRT, THEERR, KRREAN

cd ~/ws_sensor_combined/
source install/setup.bash

ros2 launch px4_ros_com sensor_combined_listener.launch.py

EEBERT, KRKTENHINTERRIER.

1 nvidia@rflysim: ~fws_sensor_combined

[ sensor_combined_listener-1]

[ sensor_combined_listener-1]

[ sensor_combined_listener-1]

[ sensor_combined_listener-1]

[ sensor_combined_listener-1]

[sensor_combined_listener-1]

[ sensor_combined_listener-1] 1 66263787
[sensor_combined_listener-1] gyro_rad[0]: -0©.68129898
[sensor_combined_listener-1] gyro_rad[1]: 0.80133372

[ sensor_combined_listener-1] gyro_rad[2]: 0.860983103

[ sensor_combined_listener-1] gyro_integral_dt: 4416
[sensor_combined_listener-1] accelerometer_ timestamp_relative: @
[sensor_combined_listener-1] accelerometer_m_s2[@]: ©.08281481
[sensor_combined_listener-1] accelerometer_m_s2[1]: 0.8141505
[sensor_combined_listener-1] accelerometer_m_s2[2]: -9.81152
[ sensor_combined_listener-1] accelerometer_integral_dt: 3520
[ sensor_combined_listener-1]

EYBIRETRT ctrivc RUIEEFIE1T. AEHEN:

ros2 run px4_ros_com offboard control

B]7E, RySImM3DHERTLANEER G, BEHLEASMER, RE, HAEFEKRES, RiySim3DH
BEELT AL IMEENT:



e

ot

Y

TATAWNEIENZHEITA-8EE, b, REETRES

6.8E &K

E-13KEH.

1. https://github.com/PX4/px4_msgs

2. https://github.com/PX4/PX4-Autopilot

3. https://docs.px4.io/main/en/

4. https://github.com/eProsima/Fast-DDS

5. https://micro-xrce-dds.docs.eprosima.com/en/latest/
6. https://github.com/PX4/PX4-Micro-XRCE-DDS-Agent


https://github.com/PX4/px4_msgs
https://github.com/PX4/PX4-Autopilot
https://docs.px4.io/main/en/
https://github.com/eProsima/Fast-DDS
https://micro-xrce-dds.docs.eprosima.com/en/latest/
https://github.com/PX4/PX4-Micro-XRCE-DDS-Agent

7.3 D) En

i1 TmakedmiF, BRUITIRES

CMake Error at CMakelLists.txt:18 (cmake_minimum_required):
CMake 3.22 or higher is required. You are running version 3.16.3

-- Configuring incomplete, errors occurred!

make[2]: *** [CMakeFiles/fastdds.dir/build.make:110: fastdds/src/fastdds-stamp/fastdds-configure] Error
1

make[1]: *** [CMakeFiles/Makefile2:141: CMakeFiles/fastdds.dir/all] Error 2

make: *** [Makefile:84: all] Error 2

1. ZiRBEBRRRE AcmakeBIhRZAR R, ZINH FEEcmakeFIRAARFTEFT3.225 00 £, AIHRERY
T RHITHR:

cmake --version
sudo apt purge cmake cmake-data
hash -r

cd ~
wget https://github.com/Kitware/CMake/releases/download/v3.30.5/cmake-3.30.5-1inux-aarché64.tar.gz

tar -xzf cmake-3.30.5-linux-aarché64.tar.gz
sudo mv cmake-3.30.5-1linux-aarch64 /opt/cmake

sudo 1n -s /opt/cmake/bin/* /usr/local/bin/

cmake --version

source ~/.bashrc
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