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% 11} ROS2 f&1T#1 ROS1 BYXTEL

1.R0OS2 ¥R

ROS2 2% —{XH Robot Operating System, & ROS1 HIFAEARA, FRRT ROS1 77
FER—LEE]RR. ROS2 B HIMAUARA Arden Z7E 2017 &, MEEIMAMIENR, TEthEH
i, MMSELBTREMMA. 5 RoS1#E, Linux lRAS ROS2 WRAMIEREEZEH
XEAMW, BENMERANT:

ROS2 kA Ubuntu ki
Foxy Ubuntu20.04
Galactic Ubuntu20.04
Humble Ubuntu22.04

2.R0OS2 BY4F =

1) A5 ROS 2 RANHALM, RIFES MTEH LEITTIRNT . XfE
13 ROS 2 REAILAEE AR BZ ARG T EIT, AXFESRANHATLEMBERE.

2) ITHEHFBIBEE: ROS 2 XHFZMMEHIFIES, B C++. Python, Java FH. XEEH
EANRTUERAECHEMIESHES ROS 2 NAER, 125 T HAAMERMRIEM.

3) SECEIBEMNF: ROS 2 SINT —MFERBEHS], #RA Data Distribution S
ervice (DDS) . DDS B—M=1EhE . SCETAYIE 2 MZIBMY, FTLLFE ROS 2 REH S A H

HEIREEE.

4) RGHRHINIE: ROS 2IRET—ERGERINIE, BTFEEMIIEROS 2 &
g, XETEEIFEEEHETER (M Colcon) « HEIRFEITE (I Rosout) FIiZET T E (4R
Raqt) &, AIAHBA L ARBEFHIALNEIREN B ANBRERF.

5) SEATMERE: ROS 2 fEIRIT EEE T e MR, FIRM T —LeSCRTMERE T B FE, W
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Real-Time Executor (RTE) . Real-Time Publisher (RTPS) %. iXf#f53 ROS 2 AJLL

AR REE RSN AR P ER.

6) ZTH RFMEM: ROS 2 STFHERULAIEEM, RIFFL ARG ERARMFTAITHEER
'R ROS 2 R%Gt. MLSh, ROS 2 RS HMERAII I ARGFIESMK, 5120 Gazebo HERS

1 MoveIt #1858 AIZEIIKIE .
3.R0S2 5 Ros1 BYX 3

3.1 ¥4

ROS1 BRIKIRNZIFAE Linux REFIEITER, WA Ubuntu hIBEFER. ™
ROS2 BHEIE Ubuntu, Windows EZEFARF LR EERATLUIERFER, FAEM Z.

A e

3.2 188
® C++
ROS1 HU#ZiL 2 C++03, T ROS2 [ 7ZfEF C++11.
® Python

ROS1 B Python {EF AR Python2, T ROS2 £ AY Python lRAZE/DE 3.5 U L,

Humble {£F#Y Python AR 3.6.

3.3 g4

ROS1 BEIBIEEH S roscore, X master EEFFBMT S22 E/YET, ™ ROS2
%A, RE—NHmRPEEEZED, BiizEO#ETEmieE. Ba7, WEOMRESSH
#RET DDS ¥R . X {F 15 ROS2 REMWIRMH B MLRAY Qos ARSZHRAR, MM E A [E) ML 1B

f&.



AL RBRBRAE

Shenzhen Hiwonder Technology Co., Ltd.

o Application ' Application
Application :
Layer
ROS2
Client Library Client Library
Middleware
Layer e Abstract DDS Layer
TCPROS/UDPROS s
1 DDS Intra-process
AP
e Linux Linux/Windows/Mac/RTOS
Layer -

\1 A
3.4 FIFEHS
ROS1 HI4RIFHSE catkin_make, T ROS2 BI4RiZ&4S{# M colcon build %,

MEBH—SFEFS], AILSEER (https://docs.ros.org/en/rolling/inde

x.html) BYHIE.



5 218 ROS2 RIEFHE

AR RIMOHERAGL NELR K RoS2 3T, XEEMK Ros2 EEAILLE
EEM.

1R Gt B8 226/ ROS2 I118)

(1) BT “ctrl+Alt+T”, ITHHSITRIF, EAZIFHMN docker version. fARIR
$#427R docker KK ZEIH4S, A sudo snap install docker &% docker FEHIIA do

cker version, LSRR docker HRA .

[ : & docker version
Command 'docker' not found, but can be installed with:
sudo snap install docker # version 24.0.5, or
sudo apt 1install docker.io # version 24.0.5-8ubuntul~22.04.1
sudo apt 1install podman-docker # version 3.4.4+ds1-1ubuntul.22.04.2
See 'snap info docker' for additional versions.

: % sudo snap install docker
Setup snap "docker" (2932) security profiles for auto-connections
docker 24.8.5 from Canonical+ installed

S docker version
Client:
Version: 24.0.5
API version: 1.43
Go version: gol.20.14
Git commit: cedd996
Built: Tue Jun 25 22:37:33 2024
0sfArch: linux/amd64
Context: default

(2) A “ros2 run turtlesim turtlesim_node”, Bzi/\Efa GUI BE, B3l
X IHENER ROS2 BEIE & E .

: 5 ros2 run turtlesim turtlesim node



TurtleSim

2. RETE

MREEDFEIREEE RS2 IIFE, ATUISETH LR, XELL humble fRAF 5l
(EEEN. 538 25 HERS 2B ENEE £ 78 BEEMESE).

1) T “Ctrl+Alt+T”, FTFHGSITRIR, HELRIFMA “docker pull ros:humbl

e”, T R0OS2 $Rjfg, RIFTHFE—LIE, BFHLFHF—=.

pi@raspberrypi: docker pull ros:humble

2) RGBT HERE, ERIHHA “docker run -it --network=host -d -v=/dev:
/dev -v /tmp/.X11l-unix:/tmp/.X11l-unix --name humble -e DISPLAY=${DISPLAY}
--restart=always ros:humble /bin/bash”, BITA=EHIEEZIRA humble.

v /tmp/.X11-unix:/tmp/.X11-unix --name melodic -e DISPLAY=8{

» can connect from any host

4) FELRIRHAN “docker ps’ EEIOEREM ID.



pi@raspberrypi:~ S docker ps

CONTAINER ID __ IMAGE COMMAND CREATED STATUS PORTS NAMES
55ceB8db57027 ros:humble "/ros_entrypoint.sh ." 2 days ago Up 21 hours humble
1318caZbthbds r elodic "/ros_entrypoint.sh ." 2 days ago Up 21 hours

melodic
pi@raspberrypi:

5) FERimiAN “docker exec -it 55ce /bin/bash” HAZEEE (F25AY ID ATLLE

5, RERIZARME—FRREIT.,

pi@raspberrypli:~ S docker exec -1t 55ce fbinfb35hl

6) TEZRIHHIN “useradd -m -s /bin/bash ubuntu”, S1E—NEAA.

raspberrypi:/# useradd -m -s /bin/bash ubuntu

7) TELRIBMIN “passwd ubuntu”, i&E “ubuntu” UL, XERK(EEH ¢
ntu” MIANZBRIRTZE, FEEMMA—EZG.

root@50e095a38fff:/# passwd ubuntu
Enter new UNIX password:

Retype new UNIX password:

passwd: password updated successTully

8) TERIRMIN “usermod -aG sudo ubuntu”, ¥FHHA A ubuntu RN sudo , f&F
HAEBBERAPBR.

usermod -aG sudo ubuntu

9) ZE&imMIN “sudo apt-get update -y && sudo apt-get upgrade -y”, B
AAREEIIEHARRE LEREWREE.

root@raspberrypl:/# sudo apt-get update -y && sudo apt-get upgrade -y
‘melodic/Tin ubuntu bionic InRelease [13.8 kB]
ports.ubuntu.co buntu-ports bionic InRelease [242 kE]
snapshots.ros.org/melodic/Tinal/ubuntu bionic/main armé4 Packages [1017 kB]
.ubuntu.co buntu-ports bionic-updates InRelease [88.7 kB]

[

.ubuntu.c buntu-ports bionic-backports InRelease [83.3 kB]
ubuntu.com/ubuntu-ports bionic-security InRelease .7 kB]
.ubuntu. huntu port' ioni iverse armé4 Pack [11.0 MB]
ubuntu.c blonlc! ain armé4 Packages [1285 kB]

ubuntu. / s bionic/restricted armé4 Packages

=& I O /% T\

=l

10) fE&RimMIN “sudo apt-get install vim -y”, &% vim MXARREEE.



iraspberrypi:/# sudo apt-get install wvim -y
Reading package lists... Done
Building dependency tree
Reading state information... Done
The following additional packages will be installed:

libgpm2 wim-common vim-runtime xxd
Suggested packages:

gpm ctags vim-doc vim-scripts
The following MEW packages will be installed:

11) 7fE&imiAN “sudo apt-get install ros-humble-desktop-full -y”, &%

ROS Humble hiZAHITEEREIFME.

spherrypi sudo apt-get install ros-melodic-desktop-full -y
Reading package 1lis .. Done
Building dependency tree
Reading state information... Done
The following additional packages will be installed:
autocont automake autopoint autotools-d avahi-daemon bind9-host blt bsdmainutils curl cython dbus d
dh-autoreconf dh-strip-nondeterminism dmsetup file fltkl.3-doc fluid fonts-lato fonts-liberation fonf

12) #i\ “docker exec -it -u ubuntu -w /home/ubuntu 55ce /bin/bash” 3§

4, HANBRL. GEE: 55ce 2XEB ROS2 MERA SR ID)

pi@raspberrypi:~ § docker exec -it -u ubuntu -w /fhome/ubuntu 55ce /bin/bash
ubuntu@raspberrypi:~$% I

13) I\ “source /opt/ros/humble/setup.bash” 54, FEhELE R0S2 IFiE.

pi@raspberrypi:~ S docker exec -it -u ubuntu -w /home/ubuntu 55ce /bin/bash
ubuntu@raspberrypi:~8 |source pt!rosfhumblefsetup.nash“

14) E—XITHRImREHIT 3) SBMBITIETE, ATLERIHHAN “echo “sourc

e /opt/ros/humble/setup.bash” >> ~/.bashrc”’#§%,5%1%Z3ES B AN .bashrc .

ubuntu@raspberrypi:~$ echo "source /opt/ros/humble/setup.bash" >> ~/.bashrc]]




15) SRIEHMIN “source ~/.bashrc” 354, it.bashrc XHEN . XHRATEET—

RINE TAE= B3R

ubuntu@raspberrypi:~$

ubuntu@raspberrypi:~$

16) #MIAN “ros2 run turtlesim turtlesim_node”, B#i/\Ef GUI RE, BEIK

IEN AR ROS2 RERMIN .
'ubuntu@raspberrypi:~$ ros2 run turtlesim t

TurtleSim
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2 3 1R ROS2 S ITHEME
1.ROS2 R GRILHRR

ROS2 M= H Packages #l1 Manifests (package.xml) ZHRK.

Packages (IfEEEL) B ROS 2 RUFMEXRET, ER—HABXNXHMBERNES,
FATHLAMEE RS 2 TR ENZRF. DREFESTHRANERE. BEXH.
HEMBRSZEXF.

Manifests (package.xml) RINGEBREARNH, AT EXINaEEHNEXTESMK
#iXFH. fER0OS 2 H, e EBEGE—1% A package.xml B, HPEEHXINEE
BRTHIBESR, WM. WA, EPE. FUFRKExEE.

Manifest 3 (package.xml) #£ ROS 2 FEFEEMIER, TIRH TXIIIEEERE
RFNEIR, 15 ROS 2 REREBEMMAIBINEE 2 BINKREIX R, HifITEERNMER

2. TR ROS2 FUE A ARIE

TEREXT ROS2 BB B AR BRI ERELAR -

RiBRFR AR

R TEMEE. R, SSHMBIEBEMERES, ARO
S 2 MR Z BRI B EEFMAR S MM T Bk S HF

KE@ifZ (DDS)

£ ROS HRIE{THIR /LIRS T, BER—IMTNITH.

BN RAEREESRS SHET RETERE.

& (Node)

HE (Message) & int. float #1 boolean FHWABHNTE.

& (Topic) —FBERSEENE. BT A NS EERTES
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B, ATET S ZESEIERAIEH. ERAIAEH
xRN HBHISEBURE

%7 (Publishing)

USIEBR AR MAH S XL EHIRE.

%%# (Publishs)

APITES, AHENREETRLIMBECHEESS
MER, HAEFEITRAMTHETRLEHER.

iT1% (Subscribing)

USIERRAA X R RYH S BRI IR .

iTIE# (Subscribers)

ABITITEH, TREDREEN R EEIMECHIERESFS
MER, ANETRBWAELH T RFEITRERR
AHEDRNER.

BR5% (Services)

—HREEZEENH . BRZEFPIRERIT TR EER
ESHIMRSS, RSWMBIHAITRSZWA.

BR 35 Ak 55 2%

(Service Servers)

LUBRIEAMAN, MR{EAMEEITIR.

AR 55%& Fim

(Service Clients)

AR AN, ERIER BT R.

3. TR ROS2 BIE RS

TFREX ROS2 HERDE F S HRINBi5EA

RIBZTR 7Ll
RN AM AT RNRE M, BEF (Link) « X (Joi
urdf X

nt) . BEIFSH (axis) « IHESH (dynamics)  ATHL
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FRA (visual) FNAGIEHMIEE (collision) .

BRIE srv XHRT, BTFEX ROS RFHEE, S&1ERMNME
ARG, EKREMEZEERMFS “---" #HITHRE.

srv X

msg X4 A msg XHRT, ATEXROS EEIHE .

package.xml | #IATHEEAIMENM, BETEANEF. MES. (FEF.

CmakeLists.t

HIFBECEX M, A Cmake %HiF.
xt

launch XX | BahxxH, & RS MBI ABTER node # services.,

4, THER®S

4.18E1ETAH

ros2 pkg A create. executables. list. prefix. xml 3 5 M4,

e AR LAR

PIRINEER, HEBR. HEFAR. KB, HTRA
F

ros2 pkg create

ros2 pkg list EERZPIEETIE

ros2 pkg executables | &AM AT X

ros2 pkg prefix BHETRE RO LR BT

ros2 pkg xml TEIRTIREAN package.xml N
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ros2 run FIEEREITEANT R, BRAA: “ros2 run <package_name> <node_n

ame>” , 40:

[iHFD] [h
urtlesim
[INFO] [17

1ibGL erro
1ibGL error:

4.3 HREFIR

SZ run turtlesim turtlesim_node
ME_DIR not de 1 0 "/tmp/runtime-ubuntu’
02] [turtl : Starting turt n with node name /t

tlesim]: Spawning turtle [turtlel] at x=[5.54

ros2 node S ATERADSRIHE,

we

jE 2L

ros2 node list

#TEYFMIHA (ROS_DOMAIN_ID HHEIHIT S4H) SEFN
SOREF=CIE S

ros2 node info

EEDSIFEMER, SIETR. SHEE, TR/
BR&FzhES

4.4 FHET R

ros2 topic @4 2HFXT ROS2 FHIEMFHITIRIE.

we

AR LAR

ros2 topic list

SIS AR AR ER TR

ros2 topic info

BREBHRER, (TRAEHE. KHEREF

ros2 topic type

EEFRHBLRE
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ros2 topic find

RHBRBERBXER

ros2 topic hz

ros2 topic bw

BRPTEREA S

ros2 topic delay

1Bid header HRYETE I EEHRIEIR

ros2 topic echo

HEEFIEETETHES

ros2 topic pub

BEHSTRHEETEEE

4.5 BOBMEIR

ros2 interface ¥§4 2R T X ROS2 FAYIEO#HITIRIE.

e

LR

ros2 interface list

ERAGHERNEDO, 81FHE (Messages) R

% (Services) . #1fE (Actions)

ros2 interface package

BREEZEOERNTED

ros2 interface packages

ros2 interface show

BREEZOMNFAANS

ros2 interface proto

BiHBIRER
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% 418 ROS2 FFRIFIEMRE

AR RNOMERRGH NEEREFEEFTLFE, XBRAREISE,

EREFIMFLIEFE, RNTUBERUIFLIFMRMZ LB RIESHE.

1. FRSIWE

1) T “Ctrl+Alt+T” , ITHHSITERIR, WA “sudo raspi-config” @4, &

EETEZE.

File Edit Tabs Help

pi@raspberrypi
pi@raspberrypi:

2) HEIZFEEM “1t 17 SikikiF, “Enter” EERMATHE, “Esc” HATIE
B E—%.

File Edit Tabs Help
ry Pi 5 Model B Rev 1.0

Raspberry Pi Software Configuration Tool (raspi-config)

1 System Options Configure s)

2 Dlsplay Options Configure display settings

3 Interface Options Configure connections to peripherals

4 Performance Options Configure performance settings

5 Localisation Options Configure language and regional settings
6 Advanced Options Configure advanced settings

8 Update Update this tool to the latest version

9 About raspi-config Information about this configuration tool

<Select> <Finish>
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3) i%#F “2 Display Options” , ZAFIET “Enter” EIZEEIFHE.

aspberrypi: -

Eile Edit Tabs Help

4) %3F “D3 VNC Resolution” , SAFIZT “Enter” EIZEBHE.
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File Edit Tabs Help

Raspberry Pi Software Configuration Tool (raspi-config)

D2 Scraan Blanking Enable!disable screen hlanhing

D4 60npnslte Enanlefuisable composite output

<Select> <Back>

5) % “1920%1080” , AEIEIF “<Select>" , T “Enter” EIZEHHE.

File Edit Tabs Help

Raspberry Pi Software Configuration Tool (raspi-config)

640x488
T720x4808
800x608
1824x768
1280x720
1280x1024
1668x1200

<Back=>
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6) BARELEENEE, BREANSREDTRREX.
2. EHRER IR

FAM DockerHub LRIEURG. Gl ARRULIEFHEIFRITINEE. BREHT RIS
Docker $RIGEEIAEIMNNIREIR, THEMIEEIR, FX Docker FBFERNRHIR,
BIFTiES THE R .

1) SEHAZ LA/ logo, 1%#F System Tools = Terminator.

0 Programming >

AR
(171
ag Interet >

l:l Sound & Video »

% Graphics
{5 system Tools

s y Accessories

4‘: Help >

= Prefewnces >

Run..

. Shutdown

2) MALITES, RTEZERITHREEMNFLER.

echo -e "deb https://mirrors.tuna.tsinghua.edu.cn/debian/ buster main co

ntrib non-free\ndeb

https://mirrors.tuna.tsinghua.edu.cn/debian/ buster-updates main contrib

non-free\ndeb

https://mirrors.tuna.tsinghua.edu.cn/debian/ buster-backports main contnr

ib non-free\ndeb
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https://mirrors.tuna.tsinghua.edu.cn/debian-security buster/updates main

contrib non-free" >> sources.list

1 contrib no

3.ETAFEH

ERER ROS %, FTERFHABZINEIE, EXNEHMEMREE terminator TH.,

4) miFAE LA logo, %#F System Tools = Terminator.

iy

3 ®

0 Programming >

AR

< Internet >
=

lll Sound & Video >
m

f? Graphics

I system Tools fj?ﬁmnmmmr

a y Accessories

4-h
<y Help >

=]
— | Preferences >

7’| Run

4
. Shutdown

5) #IA “docker exec -it -u ubuntu -w /home/ubuntu 1318 /bin/bash” i
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ubuntu@raspberrypi: ~ 80x24
5 docker exec -it -u ubuntu -w /home/ubuntu 1318 /bin/bash
raspberrypi:~$ |j

BRHNEBZZAEHEEMAL terminator LIRSS, XFBRMKE, TTLIE te
rminator TEE MG EFHFANETENIES.

6) fE terminator BEOGHE, %£HF “Preference” mif-.

ubuntumaspberrypl ~ 80?24

Paste
Set Window Title
= Split Horizontally

Il Split Vertically

Open Tab

+ Show scrollbar

Preferences

Layouts.

7) %3 Profiles—Command.
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Terminator Preferences

‘Globai Layouts  Keybindings  Plug-ins  About

Profile ‘ Generall Commandl Colours Background Scrolling Compatibility Titlebar

Run command as a login shell

S Run a custom command instead of my shell

Custom command: ‘

When command exits: = Exit the terminal v

8) TEHIEA “N” dh, ¥y “docker exec -it -u ubuntu -w /home/ubuntu 13

18 /bin/bash” HAERMIES. CEE: 1318 B2EH ros2 IMBERIAES ID)

—

Global Profiles Layouts Keybindings Plug-ins About

Profile | General Command Colours  Background  Scrolling  Compatibility  Titlebar

TR

Run command as a login shell

un a custom command instead of my shell

Custom command: I docker exec -it -u ubuntu -w /home/ubuntu 1318 /bin/bash| |

When command exits: = Exit the terminal )

9) MREmEXH, XHEXFE terminal, AJLIEEHNE ros2 FFERFEH.
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Global Profiles Layouts Keybindings Plug-ins About

Profile General Command Colours Background Scrolling Compatibility Titlebar

+' Run a custom command instead of my shell

Run command as a login shell

Custom command: = docker exec -it -u ubuntu -w /home/ubuntu 1318 /bmibash]

When command exits:  Exit the terminal 4

Hep
4.Tree THEHR3

Tree TAR—1T®LITLR, BTUMREHE RBRMXHNEREN. ERTLLH
R PGB AR EEXH ARG THBE RSN, SEXHNTFER.

1) SFZE AR logo, 1%#E System Tools = Terminator,
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1 )Imemet >
%
Il] Sound & Video >

f; Graphics

2) MIN “sudo apt-get install tree” 354, BIAIXt tree TE#HITRE,

ubuntu@raspberrypi: ~ 72x20
ubuntu@raspberrypi: sudo apt-get install [18&.

3) REMRING, @A “tree -L 17, BRI YAIXHRM—RBEREWHITET.

aspberrypi:—-$%

core
frames ‘
frames_202
frames_2024-01-29
frame

frames

4 directories, 7 Tiles
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5.pip MHFBERE

python3-pip £ Python 3 HWEEETE pip B— M HEE.pip £ Python HIE
HFEEETIAR, ATRE. ARMERE Python €.

HIN “sudo apt-get install python3-pip” BN {TZRE,

ubuntu@raspberrypi:~% sudo apt-get install python3 --pipl

6.transforms3d FEZ 3

transforms3d —> Python FE, FT#{T=HELMAMEIEEMERITE. ERHET
—RREANE, BTEZEZEPRITEMHTIRIRE, WiekE. FHMLER. transforms
3d EEAERESANED, ALATAE 30 BF. NBEAEHE. HENMEFE,
EXFFEMERRERRAN, WMERRIA. T B iErs, M TR, AL
X L FRIR Z B THE R

HIN “sudo pip3 install transforms3d” EA[#{TRIE,

ubuntu@raspberrypi:-% sudo pip3 install trﬂnafmrmazdl

FE: L% transforms3d FEIFALRE 5.pip BB RE.

7.turtle-tf2-py M tf2-tools EELR %

turtle-tf2-py # tf2-tools & ROS (MZARIERL) HAIMRHEE, ATE P
ython F{Ef TF2 (Transform Library) #{TAAFRIEHRAYAE L TINAE

turtle-tf2-py 22— ROS €, BHX Python BT —1MRELMW TF2 TP
imPE, AILAFS{EHAE ROS it iTAART R IE. BiZEA ros-humble-turtle-tf2-py,
RE] LHEITARFRET 3 . EIAARFRTE L . TR FR T FIRIE.

tf2-tools &% — ROS {8, BIREHET—&5 TF2 HXMWIATHE. HbES
T—LEHANDIEE, MARTHRAEE,. LRTHRILZHMSER. LRRNTRLE.

10
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N “sudo apt install ros-humble-turtle-tf2-py ros-humble-tf2-tools”

BENAi#{TR%E ., (humble 3 ROS2 HIARAS)

ubuntu@raspberrypi:~% sudo apt install ros-humble-turtle-tf2-py ros-humb

le-tf2-tools]

8.Gazebo &%

Gazebo E— M INREIRAMIFFIR = LEH 2R NARIUER 1, E W AR B A T BAL LR
HAZANR B ESIH FIAR. Gazebo NE T HEMHAVIIES | ERIEMZMENEXNRET
RPRZE, 055 BEAFEN. ERFRHEE @M= TLHR, BT LR
W Fim AWt EBELITIE. ZREERR,Gazebo 5 ROS FEEREM, RN UEEAE
HepFF & FMAMIK ROS Ti =, FITERBREMBIERISEZA L.

HI “sudo apt-get install ros-humble-ros-gz” BIA[i#{T&%E. (humble AR

0S2 BIRRAS)

ubuntu@raspberrypi:~$ sudo apt-get install ros-humble-ros-gzlj

11
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% 5k R0OS2 T{E=FIH]

1. TEZEfE 9T

£ ROS HlBE AFF &, FATEXIHRARLENREHITH L, ISMESHKE. K.
MASFH, FEREER—INHRBEHRITEE, XPMXHRE RS REHiiMIT(E
=zl RIATEZER—NMFRI B F L BRI R, WRFLIEPERA R
HAEE.

2. QIBMLRIE TIESS(E)

1) BEHAE LA logo, %3 System Tools = Terminator.

£
3@
0 Programming >
A
&y Intemet >
T
lil Sound & Video »

m
l? Graphics

a y Accessories

FaYy
‘l:i Help >

== ]
— | Preferences >

Run

14

Shutdown

2) EGSITRIBEMN “docker ps” , B RYBIEASITHERSE.

pi@raspberrypi: ~ 100x24

docker ps
IMAGE COMMAND CREATED STATUS S NAMES
ros:humble b/ .sh ." € go Up 4 hours humble
elodic "/ros_e «sh " 8 go Up 4 hours me lodic
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3) i “docker exec -it -u ubuntu -w /home/ubuntu 55ce /bin/bash” (&

#F=HY ID ATLAE S, REZZARME—IRREITF) £5S, HITEEESA ros2 WERH.

ubuntu@raspberrypi: ~ 102x24

pi@raspberrypi: docker ps
CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS NAMES
55 eSdbeOE? ros thumble L entrypoint.sh .." 7 hours ago Up 4 hours humble
s:melodic os_entrypoint.sh .." 8 hours ago Up 4 hours me lodic
arrypi:~ $|docker -u ubuntu -w /home/ubuntu 55ce /bin/bash
command as adminis tlatur (user "root™), use "sudo <command>"
sudo_root" for details.

spberrypi:~$ | |

4) HiN “mkdir -p ~/hiwonder_ws/src” 3§%, BIE—1A “hiwonder_ws” BY

TAE=id],

ubuntu@raspberrypi: ~ 102x24
pi@raspberrypi: docker ps
CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS NAMES
55ce8db5f027 ros:humble "/ros_entrypoint.sh .." 7 hours ago Up 4 hours humble
1318ca2bfbd5 ros:melodic "/ros PntlJDulﬂt‘Sh i 8 hours ago Up 4 hours me lodic
pi@raspberrypi: » docker ec -it -u ubuntu -w /home/ubuntu 55ce /bin/bash
To run a command as admini tor (user "root"), use "sudo <command>".
See "man sudo_root" for details.

ubuntu@raspberrypi:~% mkdir -p w/hiWﬂnderiwsfsrcl

5) A “cd hiwonder_ws” 54, t1#:%| “hiwonder_ws” YT {EZS|E].

aspberrypi:~% cd hiwonder_ws/
aspberj.ypi :~/hiwonder_ws$ [j

6) %A “colcon build” 3%, WIL{EZTEHITHEIE.

ubuntu@raspberrypi:~/hiwonder_ws$|colcon build

Summary: © packages finished [1.00s]

7) A “source ~/hiwonder_ws/install/setup.bash” #§%, 7 ROS2 Hjn#k

T ez B3R .

ubuntu@raspberrypi:~%| source ~/hiwonder_ws/1install/setup.bash

ubuntu@raspberrypi:-$

8) BITHENIT7) SBMEBTIE=E, ATUAE

):)“S
o
HE

IO
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“echo “source ~/hiwonder_ws/install/setup.bash” >> ~/.bashrc” %, ¥ix

84S\ .bashrc X,

ubuntu@raspberrypi:~% echo "source ~/hiwonder_ws/install/setup.bash" >> ~/.bashrc

ubuntu@raspberrypi:~$%

9) REHMIAN “source ~/.bashrc” 8%, ilk.bashrc XHEM. XHERITEE—

RINE TAE= B3R

ubuntu@raspberrypli:~% source ~/.bashrc

ubuntu@raspberrypi:~% I

3. THEZENT4A

HWIETRE, TN “tree -L 1”7 8%, EFETETEMNRER.

ubuntu@raspberrypi:~/hiwonder_ws$ tree -L 1

ROS R eh— M H#BIW TR [B)45H90 LFT7R, XA hiwonder_ws SR T1EZS[B]ATIR
B®, BB FER, HEMBEANF=E.

aF aX HHRLRA

build 1% =5 ] RTFHRIFIIE P = B hiE] st

install REZ(E B HIFS R R ITICH AR A
log HiE=a) Zmix A TR, RAFSMES . HHR . FEEH &S
src AL =S E] RARGE IS BIA, #FHZEA N E RIX

BRI, XN ERIAR, FNERBIREHMZE src FHITH, HIFKD

3
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&, MEBIT install BjHMILER, build F1 log BANICHRAMMRL .

s, TEZENBHREBTUBEN, BHEBNEH—H, tLan:

T{EZ=i8] 1: hiwonder ws_a, AT AHNEBANFL
T{EZ=i8] 2: hiwonder ws_b, AT BHEAMNF %

T{EZ=i8] 3: hiwonder ws_c, AT CHIBBANF L

UEIBRRTRATN, SERESRALIMERUET ZMHIE—H, B2HIEF
HEHX R
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& 6 1E ROS2 INEERL
1. EeEEN

BB ATREAREINGE, tLmBanzE . MM, BESMSF, WRE(NBXL
DhRERVRAEEMMA—RE LRt E TN, ERYRNEIBEPRLEDED ZLAIAR, B
RURBWESE T —#2, REHFIHRE,

DR B XNRE, RIBARINEENRBEN S B RERNIGERS, REFRMIIZE
HBE XA, HEFEEHE RS HXFHZLA AR, RFZWRMXNIIRERIZMATER,
AARIRIATARERT -

FREAThEE B RIHE], RIZE RoS P RGERAENEERZEZ—,

2. QIBEMIEINRER

1) miZL LAl logo, i%#F System Tools = Terminator.

(8] ®
@ Programming >

AR
a1 )
G Internet >

l;] Sound & Video >

% Graphics
45 system Tools [~ IReiminator

i y Accessories

i;: Help >

[
= | Preferences >

_A
Run

4
. Shutdown

2) MIN “cd hiwonder_ws/src/” 3%, 11#:%] hiwonder_ws TAEZSEAY src 32

R,
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ubuntu@raspberrypi:~% cd hiwonder_ws/src/

ubuntu@raspberrypi:~/hiwonder_ws/src$ l

3) %I “ros2 pkg create hello_world_demo --build-type ament_python -
-dependencies rclpy --node-name hello world” FHiZTEIZE, SIE—1&HK “hell
o_world_demo” BIINEERL, FMEKFIXER rclpy, HEK—1REA “hello_world” B

1732 .

ubuntu@raspberrypi:~/hiwonder_ws/src$ ros2 pkg create hello_world_demo --build-t

ype ament_python --dependencies rclpy --node-name hello_worldl

4) HIN “cd ~/hiwonder_ws” 1E%, YIHE TETEARBER.

6) WIFTRE, MAFENINGEEREBRAIES “cd src/hello_world_demo/” ,
HIETEZE, WIETEERE6ERI.

c/hello world demo/

'hello_world_demo$ I

3. IREE TR

HWETRE, TMIA “tree -L 1”7 8%, EFETEZEAMNRER.

ROS R rp— MBI R LR, X1 hello_world_demo Fi=INHEELHY

REZR, BusB 6 MXHHTFER.
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BF

TFERTLEA

hello_world_demo

IhaEBE= BR: Python B HHZR

package.xml

BWMER, tban: 88, WA fBE. KEd

resource VS

setup.cfg e B EARREH

setup.py 5 c++IhEEBAY CMakeLists. txt 2L
test &R AE X S
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E 71 ROS2 A

1. 52BN

AEREN, FMERAMMHAR, BENRMAEBAB TS (Node) , 7 R0OS2 H,
—REBEATEBNTREXNR—E—RThEERR (Fla: BREHN T R AR R L EILHE
B, BIEAEH TR ARARANEGER)  — N BN BARKTRERIFSNETIE
BT R4ERE, ROS2 REYEANAIHITH (C++IEF Sk python #2F) AIIBE— NN

=)

I\ O

2. 81 YR

1) miZL LAl logo, i%#F System Tools = Terminator.

AR
3@
@ Programming >
£
< Internet >
1
1] Sound & Video >

? Graphics

45 system Tools [~ IReiminator

a y Accessories

i;: Help >

=]
— | Preferences »

7
Run

¥
. Shutdown

2) HIA3EZ “cd hiwonder_ws/src/hello_world_demo/hello_world_demo” ,

EZ, t7#:3%] “hello_world_demo” INREEIHIERIZ T

ubuntu@r

ubuntug

3) IAIES “vim hello_world.py” iR, EFTEHERF. WEEK, BET
“1” BIAMEDN. 1EE5EM, ET “Esc” , #IN “: wq” (REHED.

1
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ubuntu@raspberrypi:~/hiwonder_ws/src/hello_world_demo/hello_world_demo$ vim hell

o_world.py

import rclpy
from rclpy.node import Node

import time

class HelloWorldNode(Node):
def init (self):
# VAAEZE Node WMIERYE, RETRAMR

super(). init_ ('hello _world demo')

def run(self):
# #£ ROS2 RZIEEBITHRI THITREER
while rclpy.ok():
# FTED "Hello World" E|F=pIHE
self.get_logger().info('Hello World")
# 1KER 0.5 #, ¥=HITEIARTIE]

time.sleep(0.5)

def main(args=None):
# #4814k ROS2 Python ##0

rclpy.init(args=args)

# 11 HelloWorldNode SEf5l
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node = HelloWorldNode()

try:
# BITHRNERR
node.run()

except KeyboardInterrupt:
pass

finally:
# HERTRUR
node.destroy_node()
# XF ROS2 Python #[
rclpy.shutdown()

if __name__ == "'__main__"':
# BATEERHK

main()

if _ name
# MITEER

main()

:wall

4) MiA1EZ “chmod +x hello_world.py” , H#ZRTEZ%E, HR7FHI hello_worl

d.py B-F oI HITHUR
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spberrypi:~/hiwonder_ws/src/hello_world_demo/hello_world_demo$ chmod +x

rld.py
ubuntu@raspberrypi:~/hiwonder_ws/src/hello_world_demo/hello_world_demo$ I
A V== )
3. YRIFIEIT
1) WFAHITIRE, #IA “cd ~/hiwonder_ws/” 154, BB TIEREHNE R,

/hiwonder_ws/src/hello_world_demo$ cd ~/hiwonder_ws/
/hiwonder_ws$ |

ubuntu@raspberrypi:-~

ubuntu@raspberrypi:~

2) HIA “colcon build” #5%, HIETEZE, HFLIETEIFHIINEE

ubuntu@raspberrypi:~/hiwonder_ws$ c

olcon build]]

3) BMIAIES “source ./install/setup.bash” , FHiZTEIZE, iLIFMETEE I

nstall/

ubuntu@raspberrypi:~/hiwonder_ws% source

setup.bash

4) HiAN$EZL “ros2 run hello_world_demo hello world” , #}#&TEIZE, B3I h

ello world 5.

ubuntu@raspberrypi: ~ 80x24
spberrypi:~$ [ros2 run hello_world _demo hello_world
[1706176110.897927832] [hello_world_demo]: Hello World

ubuntuf
[INFO]

Hello World

[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]

[1706176114

[170617611

4.1 BF5H

IRHESEIMHIZLR,

[1706176111.
[1706176111.
[1706176112.
[1706176112.
[1706176113.
[1706176113.
[1706176114.

[1706176115.
5.911586961]
[1706176116.
[1706176116.

399216463]
900952555]
492359428]
993731597]
495050415]
996528363 ]
497898590]
909127374]
410359343]

412792673]
913994922]

FiIEIErT

[hello_world_demo]:
[hello_world_demo]:
[hello_world_demo]:
[hello_world_demo]:
[hello_world_demo]:
[hello_world_demo]:
[hello_world_demo]:
[hello_world_demo]:
[hello_world_demo]:
[hello _world demo]:
[hello_world_demo]:
[hello_world_demo]:

Hello
Hello
Hello
Hello
Hello
Hello
Hello
Hello
Hello
Hello
Hello

HIEEiE%E, MTEMR:

Wor 1d
Wor 1d
World
Wor ld
Wor ld
Wor 1d
Wor ld
Wor ld
Wor ld
Wor ld
Wor 1d
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hEEE SN Ak Pythonfz ]
h 4
Dl A nl=1
Y
T Mt RAEO S A TEE S

B3 T —1 %A HelloWorldNode M5 =, HET RMWERFMFLL 0.5 FIEFE
FTEN"Hello World"E|TimiIHEF . EREFEITH, BXSVIE ROS2 Python 1%
O, REVETDSSFHSITEERERF. HIEFHEPER, FHEETH A% HFXH RO

S2 Python #[0.

def main(args=None):
# )4k 1& ROS2 Python }g\]
rclpy.init(args
¥ gl 2 Htllrrl«'urhfl‘hn{u o
node = HelloWor ldNode()

try:
# BTV RMNEEH
node.run()

except KeyboardInterrupt:
pass

finally:
#t HBETANR
node.destroy_node()
# X H R0S2 Python # [
rclpy.shutdown()

B rclpy.init() % ROS2 Python EOHITHHBL, AREHI1L HelloWorldN

ode, #AEHIT node.run()EH.

4 HelloWorldNode 2
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class HelloWorldNode(Node):
def init__ (self):
# WA EX Node AU
super().__init_ (

def run(self
{ £ ROS 55

while rclpy.ok():
# ¥TED "Hello World" 3
self.get_logger(
# (KR 0.5 ® , 2
time.sleep(0.5)

BEBIE T —1 R A HelloWorldNode 9T, run() MBI B EAET mHIETEIFHIL

0.5 FRYEIFFITEN "Hello World"EIT mAIHES.
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Shenzhen Hiwonder Technology Co., Ltd.

& 818 ROS2 L&
1. 8B EET

TERLEIEZE ROS2 MR RS —MBEAR, AATELTIEEERNEKIE, 1T
ERBITR T ZERR R, A LURIREISE.

ERRERET AN/ ITRER, mE:

NODE

Message

Publisher

ERHEERABERA I RESBIIN TR, RERBEONRRZALTE, &
WHENNRIRZAITEE, 8B—MEEHFEE—Ia2F, FaNSEEEEGEENHIE
KE,

2.8 iERm
2.1 ELRGE

1) mEAE LA logo, iEFE System Tools = Terminator.
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\\_Q-)! Internet >
-
ll] Sound & Video >

!‘?" Graphics

=]
— | Preferences »

"/ Run

|2
. Shutdown

2) A “cd hiwonder_ws/src/” 1£%, ¥I#%E| hiwonder ws TAEZFIEAY src X
kb,

/

spberrypi:~% cd hiwonder_ws/src/

S |

spberrypi:~/hiwonder_

3) #IA “ros2 pkg create topic_demo --build-type ament_python --depen
dencies rclpy” H*i&TREIZE, BIE—1NRA “topic_demo” BITHEERL, RMKFXEHR r

clpyo.

:~/hiwonder_ws/src$ ros2 pkg create topic_demo --build-type am

ent_python --dependencies rclpyl

4) N “cd topic_demo/topic_demo/” 354, PJ#E| topic_demo IhEEBL .

ubuntu@raspberrypi:~/hiwonder_ws/src$ cd topic_demo/topic_demo/

ubuntu@raspberrypi:~/hiwonder_ws/src/topic_demo/topic_demo$% l

5) HIAIES “vim topic_pub.py” RIBIER, SHITERERF. nEEK, BIRT “i7
BIAIER. 185/, ET “Esc” , WA “: wq” REHEH.

ubuntu@raspberrypi:~/hiwonder_ws/src/topic_demo/topic_demo$ vim tDpj.c:_l;‘uub.p‘y’l

import rclpy

from rclpy.node import Node
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from std_msgs.msg import String

# N —/ME7&K B Node BY MinimalPublisher 2

class MinimalPublisher(Node):

# EMVIEH S E
def init (self):
# A Node KRB AZE, WETHSBFRA "minimal_publisher'

super().__init_ ('minimal_publisher')

# BIE—NARME, &% String XEHEE] topic’, BAFIK/NA 10

self.publisher_ = self.create publisher(String, 'topic', 10)

# QE—NEREE, 8 0.5 MlA—IR timer_callback /%
timer_period = 0.5 # #

self.timer = self.create_timer(timer_period, self.timer_callbac

k)

# HHER, BTERERTRHEF

self.i =0
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# TE N ERTREEIEE
def timer_callback(self):
# BE— string LXRMHEE

msg = String()

# S EHEHIEAN Hello World: #HFE"

msg.data = 'Hello World: %d' % self.i

# RWIHE

self.publisher_.publish(msg)

# TR EE

self.i +=1

# FRH
def main(args=None):
# WAL ROS 2 5

rclpy.init(args=args)

# B3 MinimalPublisher X%

minimal_publisher = MinimalPublisher()
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# HEAROS 2 HEMEHER

rclpy.spin(minimal_publisher)

# THERT RXR

minimal publisher.destroy_node()

# XHIROS 2 P&

rclpy.shutdown()

# MMRIZBMAREREF, WINIT main FHE

if __name__ == "'__main__"':

main()

MBREZWEERETERF , A {Tmainth |
if _ name_ '  main :

main( )

:waf

6) HIANIES “chmod +x topic_pub.py” , FHiZTEZE, ARTEFA topic_pub.py

M F AT AT PR

ubuntu@raspberrypi:~/hiwonder_ws/src/topic_demo/topic_demo$ chmod +x topic_pub.p

2.2 BEITIRE

1) A< “vim topic_sub.py” HiEIEFF, BEHITEIZRF. MFEN, BET “1”
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BIRAMERL. ERA5Em, XT “Esc” , A “: wq” REHERE.

ubuntu@raspberrypi:~/hiwonder_ws/src/topic_demo/topic_demo$ vim topic_sub.pyl

import rclpy

from rclpy.node import Node

from std_msgs.msg import String

# E N —/N4k& B Node BY MinimalSubscriber %

class MinimalSubscriber(Node):

# EMBRLTEE
def init (self):
# VHH Node KMI#FIRILTTE

super().__init_ ('minimal_subscriber')

# BIE—TIRE, TR A topic' B String REE, EIHAEEA listene
r_callback, BAFIK/NA 10

self.subscription = self.create_subscription(String, 'topic', sel

f.listener_callback, 10)

# EMGHEREHER

def listener_callback(self, msg):
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# FREVERICREBFFHITENLEIRHR

self.get logger().info('I heard: "%s"' % msg.data)

# FERH

def main(args=None):

# #IBILROS 2 P8

rclpy.init(args=args)

# BlIZ MinimalSubscriber X%

minimal_subscriber = MinimalSubscriber()

# HEAROS 2 HEMEHER

rclpy.spin(minimal_subscriber)

# THERT RXR

minimal_ subscriber.destroy_node()

# XHIROS 2 P

rclpy.shutdown()

# MMRIZMAREREF, WINIT main FHE

if __name__ == "'__main__"':
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main()

R i W‘ﬁﬂ_—t Jm fTmaingh ¥
if __name__ == : :

main( )

:waf

2) HINIES “chmod +x topic_sub.py” , HiZTEZE, AREFER topic_sub.py
M AT A TR

ubuntu@raspberrypi:~/hiwonder_ws/src/topic_demo/topic_demo$ chmod +x topic_sub.p

3.setup.py XHIEE

setup.py XHREX—" R0S2 BMZHFEMWERE, RIS TENTHIE. KEX
B MERENRRKEEFES, TUASMALEERDE. REMEM RS2 €. FER

topic_pub.py #1 topic_sub.py HIFEFAOEZ setup.py X+,

1) A “cd ..” 82, UIREBIE—HRER.

ubuntu@raspberrypi:~/hiwonder_ws/src/topic_demo/topic_demo$ cd ..

ubuntu@raspberrypi:~/hiwonder_ws/src/topic_demo$ [

2) A “vim setup.py” 1%, HIZTEZE, TF setup.py Xt

ubuntu@raspberrypi:~/hiwonder_ws/src/topic_demo$ vim setup.py

3) #¥T “1” BHAANTHRERN, WAUTRBEERNVE L.

"topic_pub

topic_demo.topic_pub:main',

"topic_sub = topic_demo.topic_sub:main’




RTHL/RBIEBRAT

Shenzhen Hiwonder Technology Co., Ltd.

maintainer="ubuntu',
malntalner cmall- ubuntu@to

tests_require= [ pyte
entry_points={

4) REWA “iwq” , REHBRLH

4. YRIFIBIT
1y BT THITAURE, WA “cd ~/hiwonder_ws/” 354, VMBI TE= M.

ubuntu@raspberrypi:~/hiwonder_ws/src/hello_world_demo$ cd ~/hiwonder_ws/

ubuntu@raspberrypi:~/hiwonder_ws$ I

2) HIAN “colcon build” #%4, H#ETEZE, REFTLETEFHINGEE.

ubuntu@raspberrypi:~/hiwonder_ws$ colcon build]j

3) BH#iAIES “source ./install/setup.bash” , Hi&REIZE, iLIFETEER

ubuntu@raspberrypi:~/hiwonder_ws$ source ./install/setup.bash

4) #HiA{&% “ros2 run topic_demo topic_pub” , FHiZT[EZE, BE)topic_pu

b iE & T

ubuntu@raspberrypi:~%$ ros2 run topic_demo topic_pub

5) ERIRAHE, EEF “Split Vertically” i, MiE— ML iRE O
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roscore http://raspberrypi:11311/ 123x29

jinner_h - hmo X pose_subscriber.py
ner a

cdbd79/roslaunch-raspberrypi-821.1log

sage. Usage is <1

started ro ://raspberrypi:a1
ros_comm v 1 3

NODES

auto-starting new master
process[master]: started with pid [835]
ROS_MASTER_URI=http://raspberrypi:11311/

6) A% “ros2 run topic_demo topic_sub” , FHiZTEZE, B&htopic_su

b iE LTI

ubuntu@raspberrypi: ~ 55x24
ubuntu@raspberrypi:~$| ros2 run topic demo_topic sub
[INFO] [1706184173.982846838] [minimal_subscriber]:
eard: "Hello World: 245"

[INFO] [1706184174.469819298] [minimal_subscriber]:
eard: "Hello World: 246"

[INFO] [1706184174.969716061] [minimal_subscriber]:
eard: "Hello World: 247"

5. 12F 0 th

5.1 iFA%H

RIFESLIMAZR, MIBREFINEIZEE, MTERR:

10
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TIREELS A J { BlEATE
Y
Z BRI
Y
%ﬁ%ﬁﬁ#é‘él‘?ﬂ?ﬁﬂ} { R ADIEBREE

il 7T—N%& A minimal_publisher M4, XA H&ET 0.5 WLH—1NHH
BB FRHRE topic B, ERRFTITR, BRSVIIAL ROS2 Tm, REEIEM
inimalPublisher ST&FFFHN ROS 2 R BHEN . BIRFHPET, SWETHS
IEFHFEHAROS 2 T

# ¥ e

def main{args=None):
# 1% {LROS |
rclpy.init(args=args)

# @l BMinimalPublisherdf &
minimal_publisher = MinimalPublisher()

# FEAROS 2V B9 B 5 & 3F

rclpy.spin(minimal_publisher)

# HETRER

minimal_publisher.destroy_node()

# X HROS 29 &
rclpy.shutdown()

B5ARA rclpy.init()%f ROS2 Python EO#ITHIA, RAFEFIE MinimalPubl

isher(), PAMR7E ROS2 T BIEHIEIANIT minimal_publisher,

11
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€ MinimalPublisher 2

# & B Noc 1imalPublisher3§
inimalPublis

super().. ¥ )

Bl R—1 ing# BB 3 'topic' , B
self.publisher elf. isher(String,

e_timer(timer_period, self.timer_callback)

String()

R MIED Hello world: BF"
1 rid % self.1i

msg.data = 'k

EHHR

self.publisher_.publish(msg)

# TR BEM
self.i += 1

BEOET—/B A minimal_publisher B 8=, SARBIE—/ 2 A publisher Hj
A%#&, timier_callback()ENAZRHEELL 0.5 M REIFRITEIH A IEIEHFHIEDE

TGOl kP
5.2 EEITIR

RIFESLIAZR, MIBREFMEIZEE, MTERR:

REESA ST rE

Y

IR ERIERE

Y

A AEO FTERTRIER

THER

df

‘

12
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AE T —N &K minimal_sublisher BT, ZITHREITENTRAESR R BE
BRB. EEFEITHR, BhSWBK RS2 A, REEIE MinimalSublisher %15k

FHEN ROS 2 TRMEHER . HIZFHE TR, SERTRXRHXH ROS 2 Tim.

# ERY

def main(args=None):
# Pl {ELROS 2T M
rclpy.init(args=args)

¥ €1 BMinimalSubscriber? &
minimal_subscriber = MinimalSubscriber()

# HAROS 2 R GEH
rclpy.spin(minimal_subscriber)

FHBETRANR
mlnlmal_subscrlber.destroy_node()

# % HROS 2% &
rclpy.shutdown()

B5VHR rclpy.init()Xf ROS2 Python #EO#ITHEL, SRAESLHIE MinimalSubl

isher(), PAMR7E ROS2 T BIEHIEIANIT minimal_sublisher,
€ MinimalSublisher 2

# X — % %HBNodefMinimalSubscriber3
class MinimalSubscriber(Node):

# XMPBEAE

def init_ (self):
# 18 F Node2£ B9 ¥ ¥4 4
super().__init_ ('

# gIB—NMITHASE , T J 'topic'BIStringdE B , B8 !} listener_ca ack , BABI X\ B 1e
self.subscription = self.create_subscription( g, 'topic', s .lis Lallba;k 10)

] if R ¥
callback(self, msg):
# BRABICRBHFITONRD S|
self.get_logger().info('I heard: "%s"' % msg.data)

BT —18 A ninimal_sublisher BT 5, AEBIE—1 & A subscription
BIITIH#, listener_callback () EHERH EEITENTREIEERNREHEICRSE L.

6. BENXEO

topic_pub.py # topic_pub.py #FER T ROS2 BEARIIEO.

13
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ubuntu@raspberrypi: ~/hiwonder_ws/src/topic_demo/topic_demo 106x35
rclpy
rclpy.éode import Node

std_msgs.msg i rt String

# TE M — 4 %K B Nodef)MinimalPublisher 3%
class MinimalPublisher(Node)

ubuntu@raspberrypi: ~/hiwonder_ws/src/topic_demo/topic_demo 106x35
rclpy.node im t Node
std_msgs.msg rt String

# E X — 1 8% B Nodef) MinimalSubscriber3§
class MinimalSub er (Node) :

# XA E

def init
# A nNo
super().__init__ ('m

# B —-NTHE ,ITALD topic'Mstring22RHR , EiME M KD listener_callback, BAFI X/ k10

BREMAMEXEOEX E—MREFNHE, BEARTTREFEE X B CHHEFAR
%o FETRRTWMALEBEIZOE X E,

1) A “cd ~/hiwonder_ws/src/” 5%, ¥1#%E| hiwonder ws T{EZ[EJHY src
XtHF,

aspberrypi:~/hiwonder_ws/src/topic_demo$ cd ~/hiwonder_ws/src/

ubuntu@raspberrypi:~/hiwonder_ws/src$ I

2) HIN “ros2 pkg create demo_interfaces --build-type ament_cmake --

dependencies rclcpp ” HiZTEZE, GE—/1&A “demo_interfaces” HITIRER.

ubuntu@raspberrypi:~/Shiwonder_ws/src$ ros2 pkg create demo_interfaces --build-type ament_cmake

--dependencies rclcpp

3) #IA “cd demo_interfaces” {54, #HNBEEXIZEOKIINAE

ubuntu@raspberrypi:~/hiwonder_ws/src$ cd demo_interfaces
ubuntu@raspberrypi:~/hiwonder_ws/src/demo_interfaces$

4) N “mkdir msg” 354, QIEHR,

aspberrypi:~/hiwonder_ws/src/demo_interfaces$ mkdir msgl

5) A “cd msg” 8%, HAN msg XX,

14
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ubuntu@raspberrypi:~/hiwonder_ws/src/demo_interfaces$ cd msg

ubuntu@raspberrypi:~/hiwonder_ws/src/demo_interfaces/msg$ I

6) HIAIES “vim String.msg” 4wIBIESF, MIA “string data” . WFEE, B

BT “17 BIAf2eg. 1225emk, T “Esc” , #WIA “: wq” (RFHIEH.

ubuntu@raspberrypi:~/hiwonder_ws/src/demo_interfaces/msg$ vim String.msgl

ubuntu@raspberrypi: ~/hiwonder_ws/src/demo_interfaces/msg 80x24
string dataf]

7) KN “cd .7 BREE—FHEEFR, BN “vim CMakelists.txt” , E&IT
miZRF, ENEFRRLERMRE. FE, BT “i” BIgi. B5%5Em,, BT “E
sc” , AN “: wq” REHEL.

find_package(rosidl_default generators REQUIRED)

rosidl generate_interfaces( ${PROJECT_NAME}

"msg/String.msg"

15
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find dependencies
find package(ament_cmake REQUIRED)
¢ uncomment the following section in order to fill in
¢ further dependen s manually.
find_package(<dependency> REQUIRED)

find package(rosidl_default_generators REQUIRED)
rcﬁldl g nerate 1nterface5( ${PROJECT_NAME}

)

if(BUILD_TESTING)
find package(ament_lint _auto REQUIRED)
I» the following line skips the linter which checks for copyrights
omment the line when a copyright and license is added to all source files
set(ament_cmake_copyright_FOUND TRUE)

8) MM “vim package.xml” , EFITEIEF, & NEFRRUERMKE. 0F
gk, BT “1” BIAMER. 1E05Em, T “Esc” , A “: wq” REHEH.

<build_depend>rosidl default_generators</build_depend>

<exec_depend>rosidl_default_runtime</exec_depend>

<member_of_group>rosidl_interface_packages</member_of group>

ubuntu@raspberrypi: ~/hiwonder_ws/src/demo_interfaces B0x24
<package format="3">
< iemo lnterface ‘name>
ion>0.0.0</version>
cription>TODO: Package dcqcrlptlonrf
ner email="ubuntu@todo
TODO: License declarat

<buildtool depend>ament_cmake</buildtool_depend>

<buildtool_depend>rosidl_default_generators</buildtool_depend>
<depend>action_msgs</depend>

1_depend>rosidl_default_generators</build_depend>
ec_depen dl_default_runtime< epe
<member_of_group>rosidl_interface_packages</member_of_group>

ild type}ament_c£akeﬁﬁbuild type>
re>

<]

<L (
-- INSERT --

9) BF 4 RFETH L  2) \ 3) BB, MILIETEHITHIE,

10) BB HFERNNRBIEXS, “From demo_interfaces.msg import String” i&

16
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fl, BIAISERBESGHERIER, LIRS RKRH—H

ubuntu@raspberrypi: ~/hiwonder_ws/src/topic_demo/topic_demo 106x35
rclpy
rclpy.node import Node
std_msgs.msg import String

1subscriber3

£ % 'topic'PstringX BiME , EliRE® P listener_callback, BAFI X/ H 10

17
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% 912 ROS2 PR%5iHEA
1. RSSEIRE N

RFERR—METERMENBEFERE, EBENAGT, BRRKZEIEREERRS
if, BRSSIMIARNEERG T Fim.

Service

Request

Response

MIRSFZHISLIANF ERE, XMIREIRENHE XM ME i/ RSHEEE, BiRA CS
RE, ZRIREFEERLERIEE, HXNRNEERRS, KXBFRER. RSHFRITE
BKZE, ReHTAEBHRENEESR.

EMBENSIEEFPHRER, LLMBNESEXITAEMRTT, LA RADE IR
MR, BidERESMERE, AMBRS[ELEEKR, RESFWEIZFREIFER
A TTE .

2. 8@EEO

1) mEZ EAR logo, i£#F System Tools = Terminator.
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\\Jj Internet >
-

1] Sound & Video >
!;7' Graphics
{5 system Tools

a y Accessories

4-h
<y Help >

=]
— | Preferences »

"/ Run

¥
. Shutdown

2) HIA “cd hiwonder_ws/src/demo_interfaces/” 154, 1J]#%| demo_interf

aces IIgEAL .,

5) AL “vim AddInts.srv” HEREF, MAUTRE. MFES, BIRT “1”
BIAMERR. fERA5Em, X “Esc” , A “: wq” REHIRE.

ubuntu@raspberrypi:~/hiwonder_ws/src/demo_interfaces/msg$ vim Striﬁg.mBgl

int32 numl

int32 num2
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int32 sum

ubuntu@raspberrypi: ~/hiwonder_ws/src/demo_interfaces/srv 80x24

6) SEHIAN “cd ..” REE—HCHEFR, BHHEIA “vim CMakeLists.txt” , E#IT
mizF, ETRERRAERMKRE. mEES, BET “1” A&k, EX5EmK, BT “E
sc” , WA “: wq” REHRE.

find_package(rosidl_default_generators REQUIRED)
rosidl_generate_interfaces( ${PROJECT_NAME}
"msg/String.msg"

"srv/AddInts.srv"

generators REQUIRED)

if(BUILD _TESTING)
(ament_lint_auto REQUIRED)




AL RBRBRAE

Shenzhen Hiwonder Technology Co., Ltd.

3. 8RS

3.1 ARSI

1) BEHA LA logo, %3 System Tools = Terminator.

LN
8@
0 Programming >

\:_Q)! Internet >
-
ll] Sound & Video >

!‘?" Graphics

E:jﬁpnmnaMr

=]
— | Preferences »

“! Run

13
. Shutdown

2) A “cd hiwonder_ws/src/” 1£%, ¥I#%E) hiwonder ws TAEZIEAY src X
kb,

spberrypi:~% cd hiwonder_ws/s

red
u@raspberrypi:~/hiwonder_ws/src$ l

3) #IA “ros2 pkg create service_demo --build-type ament_python --dep
endencies rclpy” HIZTEIZE, SIE—/&HK “service_demo” HIINEERL, RMKHTiX
% rclpy.

ubuntu@raspberrypi:~/hiwonder_ws/src$ ros2 pkg create service_demo --build-type am

ent_python --dependencies rclpy.

4) i “cd service_demo/service_demo/” 3§%, 1% service_demo INRER

T.

ubuntu@raspberrypi:~/hiwonder_ws/src$ cd service_demo/service_demo/

ubuntu@raspberrypi:~/hiwonder_ws/src/service_demo/service_demo$ l
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5) HiA{ES “vim service_server.py” HiEIERF, SHITEIEF. WEEK, B
BT “1” BRI, 18245emk, & T “Esc” , HA “: wq” REFEHIRE.

ubuntu@raspberrypi:~/hiwonder_ws/src/service_demo/service_demo$ vim service_server

oyl

import rclpy
from rclpy.node import Node

from demo_interfaces.srv import AddInts

# N —4E% B Node B9 MinimalService %

class MinimalService(Node):

# ERWEL T E
def init (self):
# YHF Node KM%, RET S BFRA 'minimal_service’

super().__init_ ('minimal_service')

# BIE—ERSS, R AddInts KBEARSS, MRS BFRA add_two_ints', [

R B add_two_ints_callback

self.srv = self.create_service(AddInts, 'add two_ints', self.add |

two_ints_callback)

# EMARSEIE R

def add_two_ints_callback(self, request, response):




AL RBRBRAE

Shenzhen Hiwonder Technology Co., Ltd.

# 7£ HEPRIERERWBIA9IERET numl A0 num2

self.get logger().info('Incoming request\nnuml: %d num2: %d" % (nr

equest.numl, request.num2))

# TEHIEEMWMNA sum FE&

response.sum = request.numl + request.num2

# IR [EI0R Y

return response

# FRE

def main():

# B ROS 2 P&

rclpy.init()

# B3 MinimalService X%

minimal service = MinimalService()

# B ROS 2 T EMEHREIF

rclpy.spin(minimal_service)

# EHFIROS 2 P&
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rclpy.shutdown()

# MNRIZBMAREREF, WINITmain BFHE

if __name__ == "'__main__"':

main()

MBREZWEERETERF , A {Tmainth |
if _ name_ '  main :

main( )

:waf

6) HIANIES “chmod +x service_server.py” , HiZTEZE, HRTEM service

_server.py BFAHITIR,

ubuntu@raspberrypi:~/hiwonder_ws/src/service_demo/service_demo$ chmod +x service_ s

erver.py
ubuntu@raspberrypi:~/hiwonder_ws/src/service_demo/service_demo$ [

3.2 B @& Pin

1) #HIAES “vim service_client.py” 4iEIERF, SHITEIEF. NEBK, B
BT “1” BRI, 18245emk, T “Esc” , HA “: wq” REFEHRE.

ubuntu@raspberrypi:~/hiwonder_ws/src/service_demo/service_demo$ vim service_client

Y |

import sys

import rclpy

from rclpy.node import Node

from rclpy.logging import get_logger

from demo_interfaces.srv import AddInts
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# E N —/ k& B Node BY MinimalClient 3

class MinimalClient(Node):

# EWVBHLEE
def init (self):
# VHH Node KEIMIRILFE, RETSAMA 'minimal_client’

super().__init_ ('minimal_client")

# BIB— RS E PG, EERIRA add_two_ints' B AddInts RS

self.cli = self.create_client(AddInts, 'add two_ints')

t FHRSEER, BEEF1Y
while not self.cli.wait for_service(timeout_sec=1.9):

self.get logger().info('service is connecting..."')

# RIERFBIEKRITGE
def send_request(self):
# BIE— AddInts IERITR

request = AddInts.Request()

# N SITEHPRBMNEY, HRERFRNKR T

request.numl = int(sys.argv[1])
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request.num2 = int(sys.argv[2])

# REERAMRSS, FHRE— Future %R

self.future = self.cli.call async(request)

# ERH
def main():
#t HEGSITSHRTEEBINEY
if len(sys.argv) != 3:
get_logger("rclpy").error( " gt NEHE")

return

# ¥EL ROS 2 55

rclpy.init()

# BJ& MinimalClient X%

minimal client = MinimalClient()

# RERRSIEK

minimal client.send_request()

# BESFHRSZERATTHR
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rclpy.spin_until_future_complete(minimal_client, minimal_client.futu

re)
try:
# IREXAR S5 V8 AR AN 2
response = minimal client.future.result()
# FTENNm Rz 45 5R
minimal_client.get_logger().info("iEKZER: sum = %d" % response.s
um)

except Exception:
# FTEMEK KRR IRIER

minimal_client.get_logger().error("i&REM")

# SHERT RXR

minimal client.destroy_node()

# XHFIROS 2 P&

rclpy.shutdown()

# MNRIZMAREREF, WINITmain FE

if __name__ == "'__main__"':

10
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main()

R i W‘ﬁﬂ_—t Jm fTmaingh ¥
if __name__ == : :

main( )

:waf
2) HINIES “chmod +x service_client.py” , HETEZE, AREFEM service

_client.py BFAHITIUR,

ubuntu@raspberrypi:~/hiwonder_ws/src/service_demo/service_demo$ chmod +x service_c
lient.p

ubuntu@raspberrypi:~/hiwonder_ws/src/service_demo/service_demo$ I

4.setup.py XHiEE

setup.py XHREX— ROS2 SHZHFEMMERE, BETENTHE. KFHXAR.
MEREMREKZEFER, TUSMALAESERWE,. REMBFER RS2 8. FEH ser
vice _client.py # service _server.py HIEFAOEZ| setup.py X+,

1) A “cd ..” $BS, VHRE E—KEX.

ubuntu@raspberrypi:~/hiwonder_ws/src/service_demo/service_demo$ cd ..

ubuntu@raspberrypi:~/hiwonder_ws/src/service_demo$ l

2) A “vim setup.py”’ 1%, HiIZTEZE, TF setup.py Xt

ubuntu@raspberrypi:~/hiwonder_ws/src/service_demo$ vim setup.pyl

3) #¥T “1” BHAANTHRERN, WMAUTRBEERNOVE L.

'service_server = service_demo.service_server:main',

'service _client = service_demo.service_client:main'

11
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4) SRIE®AN “:wq” , REHRHEH.

5. YRIFEIT
1) WFRIITIRE, #IA “cd ~/hiwonder_ws/” 1§<, 12| T{EXERIBR.

ubuntu@raspberrypi:~/hiwonder_ws/src/hello_world_demo$ cd ~/hiwonder_ws/

ubuntu@raspberrypi:~/hiwonder_ws$ l

2) A “colcon build” #5<, HRTEIZE, HFII(E=EFHITIEE

ubuntu@raspberrypi:~/hiwonder_ws$ colcon buildl

3) BMIAIES “source ./install/setup.bash” , FHiZTEIZE, ILIFETEE I

:~/hiwonder_ws$ source /opt/ros/humble/setup.bash

:~/hiwonder_ws$

4) #iAIEZ “ros2 run service_demo service_server” , HIZTEZE, BFs

ervice_server PR im

ubuntu@raspberrypi:~/hiwonder_ws$% source ./install/setup.bash

5) RARAHE, EF “split Vertically” mifi, FE— 1 HHI%R

12
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roscore http://raspberrypi:11311/ 123x29

ubuntu@re Y ~/C mner_h cripts$ chmod +x pose_subscriber.py
ubuntu / ner

cdbd79/roslaunch-raspberrypi-821.1log

sage. Usage is <1
started roslaunch server http://raspberrypi:41

ros_comm version 1.14.13

SUMMARY

auto-starting new master
process[master]: started with pid [835]
ROS_MASTER_URI=http://raspberrypi:11311/

6) HIAIES “ros2 run service_demo service client 1 2”7 , HRZTEZE, B
5 service_client TRIRAZENF 1 M¥F 2 WEEIF R, REWEBIHF 1 FF 2

MIEFIEKRGE, BREEENERLERE i,

ubuntu@raspberrypi: ~ 40x31
ubuntul@raspberrypi:~% rosZ run service_d
emo service client 1 2
[INFO] [1706239415.291166584] [minimal_c
lient]: BERER : sum = 3
ubuntu@raspberrypi:~$ I

ubuntu@raspberrypi:~% ros2 run service_
demo service server

[INFO] [1706239376.867932340] [minimal_
service]: Incoming request

numl: 1 num2: 2

6.F2FF T4

6.1 RS iR

RIFESLIMAZR, MIBREFINLIZEE, MTERR:
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{ EEBSA }—»[ Bl EEARSS i }

h 4
t‘%‘é%‘%ﬁ#é‘&lﬂ?ﬁ IZIJ [ R EEEREY J

A

Y

{ BEEFHNE }—{ ELAE R J

BT —1N 2 A minimal_service BIBRSSIH, ZBRFZIHIFNEINIEKRFITEE,
BZEENAERTITREWE . ERFZITH, BASBH RS2 TR, AEGEM
inimalService MR IHFHAN ROS 2 TR EMHER. HIEFWPER, SHHT X
KK ROS 2 Fi M

# T AW

def main():
# FlMa{LROS 21 m
rclpy.init()

# gl BMinimalServicell &

minimal_service = MinimalService()

# B AROS 2% % 09 W8 5 18 3F
rclpy.spin(minimal_service)

X HROS 2V &

rclpy.shutdown()

B5ARA rclpy.init()*%f ROS2 Python ZEOHFITHIA, SAFSEHIE MinimalSery

ice(), AE7E ROS2 TIRBIFHEIAHIT minimal_service.,

14
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€ MinimalService 2

B NodefJMinimalService
ce(Node):

# EBMTVMILAE

def init__(self):
# WHENode P RAIL T iE | 18 ¥ % 'minimal_service'
super().__init_ ('minime ser ")

#BB—1THE, BOHAddINtsERMES , B Z# ) 'add_two_ints' , Bl iR b add_two_ints_callback
self.srv = self.create_service(AddInts, 'add two ints', self.add_two_ints_callback)

# EXBSEAEAER
def add_two_ints_callback(self, request, response):
# EAFPICRE QDL ®E RO numiH num2

self.get_logger().info('Incoming 1 est\nnumil d num2 d' % (request.numl, request.num2))

# 3 R W R sunF B

response.sum = request.numl + request.num2

# iE Bl W
return response

BERAUNET—NR A minimal_service T8, RECIE—IPIRS, Bt AddInts
KAEIBRS, BRSBFRA add_two_ints', add_two_ints_callback()EliE &% B mE
PUESKHI AR, HMEHITEELNRE, EEEENERINIR

6.2 F i

RIFESLIAZR, MIBREFMEIZEE, MTERR:

NEEE S BB KR
Y
HETmArFRAREO tEE iR
F
Y
FTEDN B 20E RIEEREUR

BT —1&A minimal_client BEFPin, 1ZEFPIHEREIEZERZA add_t
wo_ints'BY AddInts BRSS, FFEKHANEIELZLE. EREFEITH, BXASVIE
k. ROS2 T4, AFBIE MinimalClient W&, KiERSZIEKR, FHIGMR AL RITED

15
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sk, HEFWPE, SERTRIRIFXARS 2 T,

main():

BRI

if len(sys.argv) S
get_logger("rclpy").error(
return

# F1MMILROS 2T =
rclpy.init()

# fl EMinimalClient¥ &

minimal_client = MinimalClient()

# BXHES AN
minimal_client.send_request()

# EESFHRESEATA

rclpy.spin_until_future_complete(minimal_client, minimal_client.future)

try:
# TREN PR 55 1A A A e R
response = minimal_client.future.result()

# FTEDMW RI & R

minimal_client.get_logger().info("#& 3 . su d" % response.sum)
except Exception:

# FTENHREMPHHERER

minimal_client.get_logger().error ("

# HETAYR
minimal_client.destroy_node()

# XHROS 29 |
rclpy.shutdown()

B5ARA rclpy.init()%f ROS2 Python EOFITHIRK, RFEFIE MinimalClie

nt(), HEXKERSIFER, RELENNAHIE.

€ MinimalClient 2

16
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¢ X — 1 4 & B NodefY MinimalClient3
class MinimalClient(Node):

# EMFIBEAE

def init_ (self):
# W@HANode P HBEFE, ERDHAEMD 'minimal_client’
super().__init__ ('minimal_cl ')

# BB —TRBRSEPFPIER , EBI 8N add_two_ints'AYAddIntshg 5
self.cli = Self.cr’eate_cllent[_AddIntS, two_1 ‘

t FEEESERS  BESFH1Y
while not self.cli.wait_for_service(timeout_sec=1
self.get_logger().info('service is connecting

# REBSFSERAE
def send request(self):
# 81 B — MAddIntsiH R R

request = AddInts.Request()

# NBSTERPRIAITEN , AR JIRYKP
request.numl = int(sys.argv[1])
request.num2 = int(sys.argv[2])

#t RTAAMRS , FE N — T Futureld R
self.future = self.cli.call_async(request)

BHEBET—1MRA minimal_client B8, RE BIE—IMRSEiE, EZFR
J9'add_two_ints'HY AddInts AR5, SRA/RTE send_request ()R, Wi SITRIHHIE
MNEBIERBERIRIEIE, XFEiFK.
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2 1012 ROS2 THME
1. EEEEEN

HEBER—MHEELERIFNBFERE, EBENAT, BRRKXZIERLIERRS
ifr, RSIHMNERAEF R, ERARSHEEEIEREFEHLMNHTRES, 2KE
ELR R IREREIE R,

EBIER PR/ RS IRRENT

Goal
Service NODE

Request = - Action Sever

P Response _g

_ ELLET 4

Topic
Action Client

Goal Service Client

Feadback Subscriber ' Resuit
Service

Request

Response

2. fEEO

1) BHA LA logo, %FF System Tools = Terminator.
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PN

@ Intemet >
-

ll] Sound & Video >

m

f? Graphics
{5 system Tools

a s Accessories
4-B

<y Help >
— | Preferences »

"/ Run

¥
. Shutdown

2) HIA “cd hiwonder_ws/src/demo_interfaces/” 154, 1J]#%| demo_interf

aces IIgEAL .,

4) HIN “cd action” 5%, #H A action XHXK.

ubuntu@raspberrypi:~/hiwonder_ws/src/demo_interfaces$ cd action/

ubuntu@raspberrypi:~/hiwonder_ws/src/demo_interfaces/action$

5) HIA3ES “vim FileDownload.action” #RiBTER, MIANMI TR, nEEK,

BIET “17 BIAMER. fERUSEm, 3R “Esc” , A “: wq” REHIRH.

ubuntu@raspberrypi:~/hiwonder_ws/src/demo_interfaces/action$ vim FileDownload.ac

int32 file_size

int32 current_size
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float32 completion_percentage

ubuntu@raspberrypi: ~/hiwonder_ws/src/demo_interfaces/action 80x24
Mnt32 file size

float32 completion_percentage

6) SEHIAN “cd .. REE—HCHEFR, BHHEA “vim CMakeLists.txt” , E#IT
mizF, ETERRAERMKRE. mEEK, BET “1” A&k, EK%5EmK, BT “E
sc” , WA “: wq” REHRE.

find_package(rosidl_default_generators REQUIRED)
rosidl_generate_interfaces( ${PROJECT_NAME}
"msg/Student.msg"
"srv/AddInts.srv"

"action/FileDownload.action"
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find package(rosidl_default_generators REQUIRED)
rosidl_generate_interfaces( ${PROJECT_NAME}

)

if (BUILD TESTING)
ament lint auto REQUIRED

3. BIEMEEIE

3.1 ARSI

1) BEHA LA logo, %3 System Tools = Terminator.

1 ) Internet »
-
Il] Sound & Video >

"; Graphics

a Accessories

40
<y Help >
=]

= | Preferences »

"/ Run

4
. Shutdown

2) HIAN “cd hiwonder_ws/src/” #£%, #1#%| hiwonder_ws TAEZEH) src X
kb,

3) #IA “ros2 pkg create action_demo --build-type ament_python --depe

ndencies rclpy” H#ZTEZE, GE &K “action_demo” HIINEEE, RMIKFXR

rclpy.
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ubuntu@raspberrypi:~/hiwonder_ws/src$ ros2 pkg create action_demo --build-type a

ment_python --dependencies rclpyl

4) M “cd action_demo/action_demo/” 154, H]#:F| action_demo IHEEEL .

@raspberrypi:~/hiwonder_ws/src$ cd action_demo/action_demo/

ubuntu@raspberrypi:~/hiwonder_ws/src/action_demo/action_demo$ I

5) #IAES “vim action_server.py” YwiBiEFF, EFITHEIZERF. WFEK, HiR
T “i” BIAMEm. fEGEmRK, T “Esc” , I “: wq” REHEE.

ubuntu@raspberrypi:~/hiwonder_ws/src/action_demo/action_demo$ vim action_server.

Y |

import rclpy # S A rclpy &2k
from rclpy.node import Node # S Node 2
from rclpy.action import ActionServer # S ActionServer 3

from demo_interfaces.action import FileDownload # H A FileDownload acti

on %0

import random # S random &R

class FileDownloadActionServer(Node): # ENX—t%E B Node 25/ FileDownlo

adActionServer 3
def init (self):

super()._ _init__ ('file _download_action_server') # AR EMEHR

BT =
self. action_server = ActionServer(
self,
FileDownload, # {#F FileDownload action $[

'file download', # ENX action HJ&FRA file_download
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self.execute_callback) # &EEIHKE S execute_callback

def execute_callback(self, goal handle):

# BR35 AR ImAATRIEE R

self.get logger().info(f'Start file download for {goal handle.req

uest.file_size} bytes...') # ITENABTHBEZE

FileDownload.Feedback() # fliE Feedback iHEXRIRIRF

feedback_msg

current_size = 0 # ¥IRUEHAITEHMNIHKRNA 0

while current_size < goal handle.request.file size:
increment_size = random.randint(1, 10) # #RIIFEHIEI TE AN
current_size += increment_size # EITHETTFEAISTHEKR /N
if current_size > goal handle.request.file_size:

current_size = goal handle.request.file size

completion percentage = (current_size / goal handle.request.f

ile_size) * 100 # HETHHAEFDLL

feedback_msg.completion_percentage = completion_percentage #

E# Feedback HER THHE

self.get logger().info(f'Publishing feedback: {completion_per

centage:.2f}% downloaded') # ITENAHHIRIRHE
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goal handle.publish feedback(feedback msg) # A#HRIRHEE

rclpy.spin_once(self, timeout_sec=1.0) # R{UBTEHYR L

goal_handle.succeed() # 3ERBIRETER
result = FileDownload.Result() # BJ& Result HEARBR
result.current_size = current_size # I&E Result iHEMHBEIXHKX )

self.get_logger().info('File download completed!') # FTENSCH T
ST HE

return result # IREIZER

def main(args=None):

rclpy.init(args=args) # #]fE1L ROS Tim

server = FileDownloadActionServer() # fliZ FileDownloadActionServer

IOES
rclpy.spin(server) # HNEREIH
server.destroy node() # $EETS

rclpy.shutdown() # X[ ROS

__main__':

if _ _name__

main()
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MBEZHMEREERF , WA Tmainth |
if _ _name___ '  main -

main( )

:walj -

6) HIANIES “chmod +x action_server.py”’ , H#&TEZE, HRFA action_s

erver.py B-F A #HITIR .

ubuntu@raspberrypi:~/hiwonder_ws/src/action_demo/action_demo$ chmod +x action_se

rver.py
ubuntu@raspberrypi:~/hiwonder_ws/src/action_demo/action_demo$ I

3.2 BB EPin

1) #iIAIES “vim action_client.py” 4wiBi2F, EFITHEIZERF. WFEKR, HiZ
T “1” BIAIfER. 1EEM5ER, 1T “Esc” , #IN “: wq” REHEH.

ubuntu@raspberrypi:~/hiwonder_ws/src/action_demo/action_demo$ vim action_client.

1Y |

import rclpy # S A rclpy &2k
from rclpy.node import Node # S Node 2
from rclpy.action import ActionClient # S ActionClient 3

from demo_interfaces.action import FileDownload # H A FileDownload acti

on %0

class FileDownloadActionClient(Node): # ENX—tE B Node 2/ FileDownlo

adActionClient 3
def init (self):

super()._ _init__ ('file _download_action_ client') # AR EMEHR

BRI =

self. action client = ActionClient(self, FileDownload, 'file down
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load') # flli ActionClient X%

def send_goal(self, file_size):
goal_msg = FileDownload.Goal() # Bl Goal JHEXAEMIFTR

goal _msg.file size = file_size # &@EXHA/N

self.get_logger().info(f'Sending file download goal for {file_siz

e} bytes') # ITENAXB#HRARE

self. action client.wait_for_server() # ZH#IRFEAH

self.future = self. action client.send goal async(goal msg, feed

back_callback=self.feedback callback) # %ZBirRLiER

self.future.add_done_callback(self.goal response_callback) # &

i B #r e 2 (=] 33 67 2

def goal response_callback(self,future):
goal_handle = future.result() # FXRENEFrAIH
if not goal handle.accepted:
self.get_logger().info("Goal rejected") # FTENEfr#IELMAE
return

self.get_logger().info("Goal accepted") # ITENB#rEIEZHAZE

self. get_result_future = goal _handle.get_result_async() # 3KH}X

9
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BirER R PLIEK

self._get result_future.add_done_callback(self.get_result_callba

ck) # ARINIRENGERAVEVE R

def get _result callback(self,future):

self.get logger().info("File download completed successfully.")

# FTENSCH TR e B &

def feedback_callback(self, feedback_msg):

self.get_logger().info(f'Received feedback: {feedback_msg.feedba

ck.completion_percentage:.2f}% downloaded') # ITEMEWNBIMRIZHEE

def main(args=None):
rclpy.init(args=args) # #]¥E1L ROS Tim

client = FileDownloadActionClient() # fl#& FileDownloadActionClient

POE

result = client.send_goal(100) # %kiXB#x

rclpy.spin(client) # FHNEREIH

client.destroy node() # $E&&T&S

rclpy.shutdown() # X[ ROS

10
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__main__':

if _ _name__

main()

¢ 4 ZHERETERF , WA Tmainth ¥
1f _ name_ ; nain :

main()

:waf -

2) MINIES “chmod +x action_client.py” , HI¥&TEIZE, AHREFH action_c

lient.py HE-FRATHITAR .

ubuntu@raspberrypi:~/hiwonder_ws/src/action_demo/action_demo$ chmod +x action cl
ient.py

ubuntu@raspberrypi:~/hiwonder_ws/src/action_demo/action_demo$ I

4.setup.py XHiEE

setup.py XHREX—1 ROS2 B KEMERE, RETEOTHE. KBX
R MERENRRKEEFES, TUASMALEEREE, REMEM RS2 €. FER

action_server.py # action_client.py B EFANOEE] setup.py X,

1) A “cd ..” B2, UIREBIE—LRER.

ubuntu@raspberrypi:~/hiwonder_ws/src/action_demo/action_demo$ cd ..

ubuntu@raspberrypi:~/hiwonder_ws/src/action_demo3$

2) A “vim setup.py” 1%, HiIZTEZE, TF setup.py Xt

ubuntu@raspberrypi:~/hiwonder_ws/src/action_demo$ vim setup‘pyl

3) #¥T “1” BHAANTHRERN, @AUTRBEERNVE L.

'action_server

action_demo.action_server:main’,

‘action_client = action_demo.action_client:main'

11
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license="TODO: Lict
tests_require=['pyt
entry_points={

4. YmiEBIT
1) MWFAHITIRE, A “cd ~/hiwonder_ws/” 154, Y13 TIESEWBER.

ubuntu@raspberrypi:~/hiwonder_ws/src/hello_world_demo$ cd ~/hiwonder_ws/

ubuntu@raspberrypi:~/hiwonder_ws$ I

2) HIAN “colcon build” #%4, H#ETEZE, REFTLETEFHINGEE.

ubuntu@raspberrypi:~/hiwonder_ws$ colcon buildl

3) HEHIANIES “source ./install/setup.bash” , F#&TEIZE, iIFBETEE.

ubuntu@raspberrypi:~/hiwonder_ws$ source ./install/setup.bash

4) MIN¥ES “ros2 run action_demo action_server” , FHiETEZ%E, BE#)act

ion_server S{ERR S i .

ubuntu@raspberrypi:~% ros2 run action_demo action_server

5) BARGHE, %% “Split Vertically” &, #iE—/HNKRIBED.

12
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disk usage. Usage is <

started roslaunch server http://raspberrypi:41

ros_comm version 1.14.13

SUMMARY

NODES

auto-starting new master
process[master]: started with pid [835]
ROS_MASTER_URI=http://raspberrypi:11311/

6) A% “ros2 run action_demo action_client” , FiZTEZE, BEhact

ion_client BMER IR, XEHRAR S i RIZWEERK .

ubuntu@raspberrypi: ~ 39x24
ubuntu@raspberrypl:~%$ ros2 run actlion_d
emo action_client
[INFO] [1706266565.190525166] [fTile_dow
nload_action_client]: Sending file down
load goal for 100 bytes
[INFO] [1706266565.194278313] [file_dow
nload_action_client]: Goal accepted
[INFO] [1706266565.214998768] [file_dow

nload_action_client]: Received feedback
9.00% downloaded

[INFO] [1706266565.216285601] [file_dow

nload_action_client]: Received feedback
15.00% downloaded

[INFO] [1706266566.218054369] [file_dow

nload_action_client]: Received feedback

: 25.00% downloaded

il

13
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ubuntu@raspberrypi: ~ 38x24
ubuntu@raspberrypi:~$ ros2 run action_
demo action_server
[INFO] [1706266565.212394047] [file_do
wnload_action_server]: Start file down
load for 100 bytes...
[INFO] [1706266565.213241269] [file_do
wnload_action_server]: Publishing feed
back: 9.00% downloaded
[INFO] [1706266565.215019324] [file_do
wnload_action_server]: Publishing feed
back: 15.00% downloaded
[INFO] [1706266566.216574240] [file_do
wnload_action_server]: Publishing feed
back: 25.80% downloaded
[INFO] [1706266567.218210101] [file_do
wnload_action_server]: Publishing feed
back: 28.00% downloaded

5. 12F O th

5.1 RS iR

RIBESLIAZR, MIBREFNELIZEZE, MTERR:

TREESAN RN EFREE

<

i
=
m
¢

o
411

T AT AED EhRIFER
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BHEENT— FileDownloadActionServer F5 5, #Ji&— FileDownload Ef
YEZLAIH ActionServer SRIBHEE SRS . ActionServer BIRITEIEE 1 AL
ITEXTHESIRE, ELRBHUIEM T E SRR H T, FEiTi#EE goal_hand
le WRAW L H THEERIREEFPIK. EFPITRER, SRESKERARII, H
BETREEER

def main(args=None):
rclpy. J‘.nlt(drgs—argsj # ¥l IELROST &
server = FileDownloadActionSer ver () # €l BFileDownloadActionServerdy &

rclpy.spin(server)
server.destr oy_nnd-;-[ ]

i # A :[: 1
) #
rclpy.shutdown() # =% H1ROS

BV rclpy.init() %} ROS2 Python EO#HITHHEL, ARLHI1L FileDownloa

dActionServer(), SARTE ROS2 11 m HIEHTEIFHIT server,

@ FileDownloadActionServer 2

.randint(
ement_size

/ goal_handle.request.file_size) * 1

i Fe

logger
return result

ERAE T —1 ActionServer XK, 30 T HAESSE X H FileDownload FIfEHKE,
FHIEMEFAREH execute_callback. XANENEEMEWHARRRSHITIHTEHES, E
BIL— while fEIRAERREHLIGIN L AT R EE , RAESCH IR TEHSHE . ETREHILEH,
ERUIEE goal_handle MR A LA FHHABEARIRER FSTHERE, EM g
oal_handle HESKTRE AR, HIREIRE THER

15
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5.2 1T 5%

RIFESCIAIRR, FIEREFHEIZEIZE, MTERR:

RN

Y

HET A EREED SHERRE

EXT—" FileDownloadActionClient 2, ZE#IEE I EE—/ ActionClient

MR, EEXH THESEE . ZFPWREM T — send_goal FiERLETHBRXHX/N
1ERENME Goal. RIRTEEIEM T 3 MEIEERH, BT AR Goal KM (E55HEE K IRF

REER. TRYPHERTFHEH, BA send_goal KX TEIES, H&ETL rclpy.spin
) RBITEIFER A MREESHITE L RRRTEL

def main(args=None):
rclpy.init(args=args) # ¥l {LROSH &
client = FileDc::wnloadActlontllent() # €l B FileDownloadActionClient¥f &

result = client.send_goal(160

rclpy.spin(client) # HAETEH
client.destroy_node() -
rclpy.shutdown() # 3% HIROS

BV rclpy.init()%f ROS2 Python $#EO#ITHIEI, SRAELHIL FileDownloa

dActionClient(), £E—NTHIES, AGHE ROS2 HEAWEHFBIFHIT client,

@ FileDownloadActionClient 2

16
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ient (Node)

)

._action_client = ActionC llr‘n{\ self, FileDown

self.get_logger().info(f

._action_client.wai
5 self.feedback_callback)

self.get_logger(). 1nnj
TGILIFII

A f, feedback _msg):
er(). lnfu[f F €

B 7 —1 ActionClient SRR EEFZMBHITIEIE. BRmIRMET —1 send_goa
1 FREZETEBR, HEMT 3 MEFRKA TLEESFEM ERARESZN feedbacks,
send_goal FIEEL % Goal 5, £1&id future XERMEIHEH , 4% ActionServer HY
MARL. 3X 3 NEEE S BIFARIKE Goal AR . EFHEEHIURSTTRER, 667
ESZENESELR.

17
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% 11 1} ROS2 B{E#0O
1. BEEOGN

£ ROS Z4trh, RRIERE. WMBERINE, BB —IMEEMIMRS--BFEED.

BEATZE—TABEEE, MERTEEZEEZA, RERENZR, XROAFTZEM
2We? A TILREREBGFIRMR, BT LUR RIS BIRE X — MRENSEH, XM 2EEED.

EORLULIEF 2 B R ARBIFER, ETRNERANARNNRE, LA ENIAERRNBK
B, XHZ ROS WiZLERR, BOESERT.

{stamp: 321..., frame_id: “map”}
{stamp: 322..., frame_id: “map”}

Action {stamp: 323..., frame_id: “map”}
Server Service
_— i Client
Subscription y . b Subscription

_____________

ROS A=MERMBENS, 2A21ER. RS, aF, BIE—MBEEXHED,
BT R A REAINNEKRE—E.

2. BENEO

EARETR “8 8% ROS2iE#, F 9iR. ARFIHEA. 2 10 1R ROS2 ZE” MIREEH,
BAI1BIE T demo_interfaces B ENXIENOINEES, HAEBBESET String.msg, File

Download.action 1 AddInts.srv X=MBEMXBEO.

1) BmEA bR logo, i#EFE System Tools = Terminator.
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1 ) Internet >
%
Il] Sound & Video >

f; Graphics

2) HIA “cd hiwonder_ws/src/demo_interfaces” 354, 1#]#%| demo_interfa

ces WEEXIEONEERF.

ubuntu@raspberrypi: ~/hiwonder_ws/src/demo_interfaces 80x24
ubuntu@raspberrypi:~$ cd hiwonder_ws/src/demo_interfaces

ubuntu@raspberrypi:~/hiwonder_ws/s emo_interfaces$ l

3) WA “tree -L 1”7 #HETEZE, EFVEBSHRER.

CMakelLists. txt

package.xml

5 directories, 2 files

demo_interfaces NEEEL A action. msg # srv FHMEEXIEOXHRITHEX.
AR 2 & 30 i ER -

AT LA
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action FRENEBIERY . action XX
msg FROERIBE .msg XX
srv FRARFZIBIER. srv XX
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‘s N
2E 12 iR ROS2 &#ikiHA
1. &8EN
K C++RIEFHEETE, IUETAESNEFFHEZRELEZIE, S8 E ROS HIZEA
R RFHE, AUETEIMN Y aPHEEHEE.

£ ROS R, SRRULFBFHRNESEEN, FAMFHR? BEEHFH—1F,
RAMRMBUEEMN, BAUMREANE, SRRE. RERNBATLIERA, REREETHSH
—t, B—1MEHB, RARR—IFS, RANRERET, EEMOHE, HERXNMESH
eI

SHOBMIEREFE, LRI RRZET IS, Ht D@ LigE, mRRE
— PN RXSRFHT T2, HETHSWBMEIRME, AMRE&EHNEIE.

2.param

HANVER T T param SHIES, FMITAAINT:

&S L]
ros2 param list FIHHEBIZ N SH
ros2 get param_key ERENSHE
ros2 set param_key param_value HEENSHE
ros2 param dump file name RESHEIXH
ros2 param load file name M LS
ros2 param delete param_key MprE%
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3. Q1S H R

1) miZL LAl logo, i%#F System Tools = Terminator.

£
3@
0 Programming >
A
&y Intemet >
T
1] Sound & Video »

E; Graphics
‘-.J' System Tools

a y Accessories

FaYy
‘l:i Help >

== ]
— | Preferences >

Run

¥
. Shutdown

2) MIN “cd hiwonder_ws/src/” 3%, 11#%] hiwonder_ws TAEZSEAY src 32
e,

3) M “ros2 pkg create param_demo --build-type ament_python --depen
dencies rclpy” H#&TEZE, GIE—N®A “param_demo” HITNEER, RMKBIXZR r

clpyo.

ubuntu@raspberrypi:~/hiwonder_ws/src$ ros2 pkg create param_demo --build-type am

ent_python --dependencies rclpy,|

4) N “cd param_demo/param_demo/” 54, #]#:%| param_demo IEEEL T,

cd param_demo/param_demo/

c/param_demo/param_demo$ I

5) IAIES “vim param_demo.py” HiEIEF, EFTEREF. WEMEK, BIET
“1” EIRMEER. 1E5ER, ET “Esc” , #IA “: wq” REHERLH.
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ubuntu@raspberrypi:~/hiwonder_ws/src/param_demo/param_demo$ vim param_demo. pyl

import rclpy # S rclpy 1R
from rclpy.node import Node # S Node 3

from rclpy.parameter import Parameter # S A Parameter 2

class MinimalParam(Node): # ENX—4#&H Node 2HJ MinimalParam 3£
def init (self):

super().__init_ ('minimal_param node') # A AHEFHBAIBILTS

self.declare_parameter('my_parameter', 'hiwonder') # FARA—/NEH

'my_parameter' B9, HZEBIAEN "hiwonder'

self.timer = self.create timer(1l, self.timer_callback) # GIZEZE

A28, @ EEIHR A timer_callback, EHEEIRRA 1

def timer_callback(self):

my_param = self.get parameter('my_parameter').get parameter_valu

e().string_value # JRENZH 'my_parameter'BY{E, HEBAFFH

self.get_logger().info('Hello %s!' % my param) # 3TENHHSHIEM

HEHE
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my_new_param = Parameter( # SIE—NEHNSHTR
'my_parameter', # S¥RBIRFA 'my_parameter’
rclpy.Parameter.Type.STRING, # Z¥ KB JHFFFH

"hiwonder' # Z#{EH 'hiwonder'

all _new_parameters = [my_new_param] # JEFHHSHEFIRBATIRS

self.set_parameters(all_new_parameters) # i&EDBSMSHENTNES

WA

def main():
rclpy.init() # #JiE1L ROS e
node = MinimalParam() # ¥ MinimalParam X%

rclpy.spin(node) # HENZEEIF

1) #HIAIES “chmod +x param_demo.py” , FHIZT[EZE, HIRTFH param_demo.

py T AT TR
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ubuntu@raspberrypi:~/hiwonder_ws/src/param_demo/param_demo$ chmod +x param_demo.
Py

ubuntu@raspberrypi:~/hiwonder_ws/src/param_demo/param_demo$ I

4. YRIFIBIT

1) MFAITIURG, #IAN “cd ~/hiwonder_ws/” 364, B TIE=EME R

@raspberrypi:~/hiwonder_ws/src/param_demo/param_demo$ cd ~/hiwonder_ws/

ubuntu@raspberrypi:~/hiwonder_ws$ I

2) MIA “colcon build” #%, HRTEZE, mFITIETEFHIESR.

ubuntu@raspberrypi:~/hiwonder_ws$ colcon build]j

3) BHINIES “source ./install/setup.bash” , & TEIFE, iIFETEE.

ubuntu@raspberrypi:~/hiwonder_ws$% source ./install/setup.bash

4) HiA#EZ “ros2 run param_demo param_demo” , HiZTREZE, Bzhparam d

emo =,

raspberrypi:~$|ros2 run param_demo param_demo

[1706322737.926459775] [minimal_param_node]: Hello hiwonder!
[1766322738.914357462] [minimal_param_node]: Hello hiwonder!
[1706322739.914370172] [minimal_param_node]: Hello hiwonder!
[1706322740.914414199] [minimal_param_node]: Hello hiwonder!

5) BARGHE, %% “Split Vertically” &, #iE—/HNKRIBED.

roscore http:/fraspberrypi:11311/ 123x29

/scr hmod  +X subscriber.py
icdbd79/roslaunch-raspberrypi-821.log
ng log file disk usage. Usage 1is <

started roslaunch server http://raspberrypi:
r comm version 1.14.13

PARAMETERS

tro: melodic
ersion: 1.14.13

NODES
auto-starting new master

process[master]: started with pid [835]
ROS_MASTER URI=http://raspberrypi:11311/

6) HMIANIES “ros2 param set minimal_param_node my_parameter world” ,
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HIZTEZE, & minimal_param_node X5 520 my_parameter &4 world.,

ubuntu@raspberrypi:~% ros2 param set minimal_param_node my_parameter world

Set parameter successful

XEHMERI LA IR param_demo 5 S iiHAYE 2 “Hello world!” , iRBASEUIETAAR

.

[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]

.672806231] [minimal_param_node]: Hello hiwonder!
.672741228] [minimal_param_node]: Hello hiwonder!
.672833874] [minimal_param_node]: _Hello hiwonder!
.673462392] [minimal_param_node]:| Hello world!

.672808951] [minimal_param_node]: Hello hiwonder!
.672779104] [minimal_param_node]: Hello hiwonder!
.672838369] [minimal_param_node]: Hello hiwonder!

RGN

o~

BWWwwwww

@ O

4. 32F5HR

RIFESCIAIRR, FIEREFHEIZEIZE, MTERR:

TIREESA ———{ AR }——% FIENZE }——{%&ﬁﬁ#&@%ﬂ

A

B T — MinimalParam 3, EMER TP ER T —NFHFESH "ny_parameter”,
HOET— 1 W ERMERE. ERREARKER 1 W<iiAR, ZEANEE TR
SHEFNE, AT ES, BE— NS BNRA R ENE, &/EERA set_parame
ters RBCRENSHRFZ[PHISHE. TRBAIAK ROS 5L MIME, BT S0, F
FEN ETEIFRIE RN E RS 2R EFRI AT
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def main():
rclpy.init() # )88 {EROST m

node = MinimalParam() # €Il EMinimalParam¥y R
rclpy.spin(node) # #H A XK

B rclpy.init ()X ROS2 Python EOFITH®HL, SREEHIML MinimalPar

am, FRFEMIT node.run() R,

€ MinimalParam 2

-w.q.nl().» ( ni
self.declare_parameter(
self.timer = self.create_timer(1, self.timer_c

ack(self):
am = self.get_parameter('my | wmeter').get_parameter_value().string_value # BRI 8 ¥

.get_logger().info('He ) %s!' % my_param) THEReNA

my_new_param = Paramete

all_new_paramete m]
self.set_parameters(all_new_parameters)

BREHAT—NRA"my_parameter"HIFEFFRSH, HEIET —1 1 WAL ERTE.
ERTEEEVIRE timer_callback 2EM#IHH . EE %K "my_parameter" S¥ EHHIHY
&, REITENAEHE . SiEE, BiERHEE— IS HN R, & EHEZTREER "hiwo

nder" B E¥E. Z/EHRA set_parameters FBEREKSHE. -
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£ 13 1] SHmNEERA
1. A HRBER

S HLERED 576 205 R 4 T SRS I R R E 412 [ ST e B R — Tl 36

ROS2 AER— IO HRNBEIELR, FTURSEHNSEIMAER & ERYE(E, ROS2 Fr
FHI a2 DDS, HAFRI—/ Mg, iBid DS AYfE 1D #l#] (ROS_DOMAIN_ID) AJLL
IUAHRBRE, ABRER: ERHTHRZH, ALURES ID ME, FRTSMRE I
DHEE], MARUBHAMHBE, R, MRE ID ERE, WAGEER. KABLT,
BT R BEREERNE ID He, MEz, RERIEER—MEL, RAFEMIEME
&, TFE R0S2 & EMARTSRATEMAHRBE.

SHERNBEONRAARERATZH, TAERK. TANEN, TEERIFSE, XL
RIEHNRZEBEKRBT A HRREE.

2.R0S2 N MLE5r4H

ROS2 1244t T— DOMAIN EIMLE, ThAANSLE—#E, LT E— DOMAIN FhfgLR ik A &8
B

A Y ROS2 5 RBKIAMEF DOMAIN 035l ID 9 6, Wi EIRE, FIRLMIELT ROS
2 WA EILE AR & 1% 1 FA A [E1RY DOMAIN AYiE ID, IEE{ERA#ERE[0,101]  [EEEFEEIT .

1) =dALEMARY logo, i%#F System Tools =»Terminator.
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1 :1 Internet >
-
Il] Sound & Video >

f; Graphics

a Accessories

40
ql,'n Help >
=]

— | Preferences >

"/ Run

4
- Shutdown

2) HIANIES “vim ~/.bashrc” #RiE.bashrc X

ubuntu@raspberrypi: ~ 80x24
ubuntu@raspberrypi:~$ vim Lﬁ‘baShrcI

3) BT “i” 8, EXNAMEHAN “export ROS_DOMAIN_ID=25" . MNFEEXK,

BIET “17 BIAMER. fERUSEm, X “Esc” , A “: wq” REHIERH.

= Fi - [& e S [ B s s ) [= L LY
elif [ -f /etc/bash_completion ]; then
/etc/bash_completion

source /opt/ros/humble/setup.bash
source ~/hiwonder_ws/install/setup.bash
export ROS DOMAIN ID=23

-- INSERT --

4) MiN\ “source ~/.bashrc” #54, ILIHBETE4.

ubuntu@raspberrypi:~% source ~/.bashrc

ubuntu@raspberrypi:~% I
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EH LR IFAY . bashre XHFMAN “export ROS_DOMAIN_ID=25" iEf], BNA[i5HE
SECEIE—AN/ e (BN ID25) &, ATLU#ITHmRNEE. MR SERIE ID AE, M

ETELIBIE,

3.R0S1 5 ROS2 E A NIBENLEI_ERIRTEE

ROS1 B T IBIEHLH -
& FRERMN TCP/IP BEHITHBRIERE.
& BEXAARH/ITRAER, BT central master LI,
& PAFEZEEFE master SFPLRBMEHAER.
& BEAEMEEKHTHOT L master,
ROS2 B R IBIEHLHY -
& ([FREEMHILIN TCP. UDP, DDS HH AR .
¢ 35|A\T# A discover, authentication # authorization #lFEIKISHRARZ L.
¢ TLREERSMFULSRE, LFRE A0 master,
¢ ZEARA ZeroMQ BEBEFEH, I EFLUHSHRBE.
& [ER A S RABEE, T REEF.

& FHEBEENER, ERST RBL WA DURIFERE.
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2 14 1E ROS2 DDS i RH

1.DDS &4}t

DDS BYLFRE Data Distribution Service, U EHIES LIRS, 2004 FHITFK
EIBLAN OMG KR, R—ELIIASHRGRITHBIES & /1T RE, RERNAT
XEEE, BAMBERMNEFEPRERHFARNFRSERD, NECLERABEHIRE,

DDS SEIFIAKE AL, ALURMFEERIMRS FRERRE, DURREHIEEITSER, &3,
REHS %, HEEMHIHASARENAER.

ARTHRIEFZFINER . RS, 201, INKBEFENEAFEIEIE, #E5 0DS
RITEEY, EHZT ROS HlIR ARG HHMENLE. ENMNEEREFUTEM:

mARER Brokeri®iz,

Brokered
ESB
Daemon

TCP, REST. o Fieldbus, CANbus,

WS*. OPC UA MQTT, XMPP OPC UA Pub-Sub DDS
CORBA, Thrift AMQP, Kafka

1) RANRRE, TEEFPIREED—MRSE, SXEEN, BENHULIEL—F
EE. SBETREBIE, EEEELES. MASIMEFPIREFEEMERSF[HEAibit
FFTIRMEAARSS, —BERSH[MLETN, MERFHBSZEFMN.

2) Broker t2E, $XtmxtREBEHEIT TN, H Brocker EHLIERAAMIEK,
HFi#t—DHREBIAEREMNZRSHAE. IHRFRREARARXOIRSHFOEEMIET . 753
B BIRAAE, Broker fEA#L, EMNLERESEMMAT ANME, HRGEINREK
B—EEFF, Broker MEHMAENRGHIMEEMD. EMHHIZ, R Broker X+ FE,
ARESHENRGMIEERTY. ZHIHIR0SL 7%, FERANMERMXFRIZN.
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3) I'BRE, FATRHTUAERE L HFEE, FETSEAILULEIESR . XME
BFOR T BRSs =5ttt pviel, mRBEWN A thAH BMEER, BRI BiBE LAHEEX
27, AT RBLAXRVEFRER, HEXRZEMBCSRAXEN.

4) LABIRAFLH) DS #RE, XMRBISTRERALAN, AT RE AL Da
taBus ERMFITAIAR . BEEMEHRZLAET, BETESTREAITHERE, 8 MR
AURAXOECRABIEE, ZERABRMNBHHEER, ARBE— AR, SMIFZH
XA DataBus 151X, HMNRAFEZA BT, HUEHNMEIIREXER.

2.DDS #E ROS2 I FH

DDS £ ROS2 REF RN EZXEE, A LEREREEIA DS 2 . XA ROS2
RIZEHE T, KRNI RIS H 2 DDS.

ROS 2.0 Architecture Overview
e )
Applications [ User Code
|: relpy | | relepp | Third Party
Wrapper |_ ROS Client Lib
\ ROS Middleware ]
Middlewar OpenSplice FastRTPS | Third Party
RMW Impl. RMW Impl. RMW Impl.
5 T
- PrismTech eProsima Third Party ROS
= OpenSplice FastRTPS DDs agne

7£ ROS MU KLARLER ST, BT DDS BIMIAN, KK

REFRNETF LI BRARSIES,

HNAFL L.

3. FREHIRFE R Qos

DDS R E A LEHZE Domain, Domain &N AIEF

II—PEZFERZRERSHKEE: Qos.

BT oHRBERENGS
A FRULBEREE, ATLUEE S EMAEH AR

BEA—EHITRIE.

DDS 5
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Qos =—TMLE AR, NAREFEEMEENMEEMREITA, Qos RRFXLMIX
MITAEXR, RATGEMEE R PXBERENENR, FJLIRRE A EIER HE fEREE 2 B/
%zl‘]o %Hﬁyn-lt:

€ DEADLINE 3REE, FRBEHELNEES RS LLFERNTER—XEE;

€ HISTORY 5kHE, JRREtMHEHEBH—NMEEFEKND;

€ RELIABILITY iRME, RIAEBURBERERN, ECEM BEST_EFFORT, SRR 11EH
B, MEEANFHRE, BERIEEERY, KHNFATRSSBEEBIEEL, BERK RELI
ABLE, FEFIEHIEN, AIUEBREPREMIEEGHTEN, FRINATLARBRAIEE

RIAFEENBEERR;

€ DURABILITY RE&, AIUELESHXBEMANT =, BRIEE—ENAEHRELIET
%, ALUEFTD SRR EN R .

4.8 S1THECE DDS

1) BEHAE LA logo, %3 System Tools = Terminator.

(8] ®

0 Programming >
@4 Internet >
l:] Sound & Video »

? Graphics

§5 system Tools

i y Accessories

g;ﬁ Help >

== ]
= | Preferences >

7
Run

N
. Shutdown

2) HIAN “ros2 topic pub /chatter std_msgs/msg/Int32 "data: 42" --qos-

reliability best_effort” $#4, £H—NEA"/chatter"BIiESH, £ std_msgs/

3
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msg/Int32 JHEAKE, HEE—NMHIEN 42 HEHKER. BEARM"--qos-reliability
best_effort"i&ll, EE T AHEBFEARER LM (best effort) HIAIFE M.

raspberrypi: ~ 80x24

chatter std_msgs/msg/Int

3) RMARAHE, EEE “Split Vertically” =i, FE—MHRZLR

roscore http:/raspberrypi:11311/ 123x29
inner_h mod +x pose_subscriber.py
inner

cdbd79/roslaunch-raspberrypi-821.1log

ing log file disk usage. Usage is <

started roslaunch server http://raspberrypi:
ros_comm version 1.14.13

PARAMETERS

tro: melodic
ersion: 1.14.13

auto-starting new master
process[master]: started with pid [835]
ROS_MASTER_URI=http://raspberrypi:11311/

4) N “ros2 topic echo /chatter --qos-reliability reliable” 34, iT
E—#A"/chatter"MYIER, FHITEDHIFWRIMER . IRALHiKEM reliableQos
REE &, MIEWIREERA best_effort REETTH, M ZLMEBRIE. RBEH L MmN
Weim {5 FAAEE]AY QoS HRER AT, 7 BERIEBIIEAY IEFAIL I
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ubuntu@raspberrypi: ~ 39x24
\Spberrypl.~% rosZ toplc echo
qos-reliability reliable

yed Trom 1L.

: RELIABILITY

5) I “ros2 topic echo /chatter --qos-reliability best_effort” 5%,
ITR—N&A"/chatter"BIERE, FITENLIFWRIAES . BIERM"--qos-reliabili

ty reliable"i&IR

iraspberrypl:~% ros2 topilc echc

ubuntu@raspberrypi: ~ 39x24
IJI- " = 5 r

chatter --gos-reliability re

1 ARIHEA best_effort, A RESSINEIBIELN.
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5.DDS 4wz~

5.1 BlELHE

1) BEHA LA logo, %3 System Tools = Terminator.

iy
3 ®
0 Programming >

\/\u) Internet >
T
lll Sound & Video >

% Graphics
45 system Tools [ Reminator

a y Accessories

4-B
<y Help >
=]
— | Preferences »
4 Run

¥
. Shutdown

2) A “cd hiwonder_ws/src/” 1£%, ¥I#%E) hiwonder ws TAEZIEAY src X
kb,

ubuntu spberrypi:~% cd hiwonder_ws/s

red
u@raspberrypi:~/hiwonder_ws/src$ l

3) #IA “ros2 pkg create DDS_qos_demo --build-type ament_python --dep
endencies rclpy” HixTEIZE, AIE—/ &K “DDS_qos_demo” HITHEEEL, RMNKEIXE

% rclpy.

ubuntu@raspberrypi:~/hiwonder_ws/src$ ros2 pkg create DDS_qos_demo --build-type

ament_python --dependencies rclpy

4) i “cd DDS_qos_demo/DDS_qos_demo/” 354, 1J1#%| DDS_qos_demo LNRER

T.

ubuntu@raspberrypi:~/hiwonder_ws/src$ cd DDS_qos_demo/DDS_qgos_demo/

ubuntu@raspberrypi:~/hiwonder_ws/src/DDS_qgos_demo/DDS_qos_demo$ I



AL RBRBRAE

Shenzhen Hiwonder Technology Co., Ltd.
5) HIAIES “vim DDS_qos_pub.py” wiETEF, EFITEIEF. WHEEMK, BT
“1” EIFIEeR. 1E5ER, ET “Esc” , #WIA “: wq” REFEFHIRE.

ubuntu@raspberrypi:~/hiwonder_ws/src/DDS_qos_demo/DDS_qos_demo$ vim DDS_gos_pub.

Y |

import rclpy # SN rclpy &2k

from rclpy.node import Node # S Node 2

from std_msgs.msg import String # S StringiHEZH!

from rclpy.qos import QoSProfile, QoSReliabilityPolicy, QoSHistoryPolicy

# 5 A QoSProfile 1 QoSReliabilityPolicy. QoSHistoryPolicy

class MinimalPublisher(Node): # FEMX—/ 44 B Node ZfJMinimalPublisher 2§

def init (self):
super().__init_ ('minimal_publisher') # EHRARXLEMERBIBLTS
gos_profile = QoSProfile( # 6l QoSProfile X%

reliability=QoSReliabilityPolicy.RELIABLE, # @B EMERA

RELIABLE
history=QoSHistoryPolicy.KEEP_LAST, # i&EHSE M KEEP_LAST
depth=1 # REFREAN1

)

self.publisher_ = self.create publisher(String, 'topic', qos_prof

ile) # BIBAHENR

timer_period = 0.5 # & EEEEIVIRRTE)ERR 0.5

7
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self.timer = self.create_timer(timer_period, self.timer_callback)

# BIEERTEE, REREEE K timer_callback

self.i =0

def timer_callback(self):
msg = String() # BJ& String JHEXRHITR
msg.data = 'Hello World: %d' % self.i # REHENHIE
self.publisher_.publish(msg) # 4#iHZR

self.i += 1 # B2

def main(args=None):

rclpy.init(args=args) # #]¥E1L ROS Tim

minimal_publisher = MinimalPublisher() # €& MinimalPublisher X%

rclpy.spin(minimal_publisher) # #HENEEIR

L=

minimal_publisher.destroy node() # $H&TS

rclpy.shutdown() # X ROS
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A fTmainih ¥

main()

6) HINIES “chmod +x DDS_gos_pub.py” , HiZTEIZE, K{R7FA topic_pub.

py TRF AT A TR «

ubuntu@raspberrypi:~/hiwonder_ws/src/DDS_qos_demo/DDS_qos_demo$ chmod +x DDS_gos

ubuntu@raspberrypi:~/hiwonder_ws/src/DDS_qos_demo/DDS_qos_demo$ I

5.2 BEEITIRE

1) ¥IA#E< “vim DDS_qos_sub.py” #RiETEFF, EFITEIERF. MFEH, BET
“i” BIAMERL. 1225/, T “Esc” , MIA “: wq” REFFHIRH.

ubuntu@raspberrypli:~/hiwonder_ws/src/DDS_gos_demo/DDS_gos_demo$ vim DDS_qos_sub.

Y |

import rclpy # S A rclpy &2k

from rclpy.node import Node # S Node 2

from std_msgs.msg import String # S StringiHEZH!

from rclpy.qos import QoSProfile, QoSReliabilityPolicy, QoSHistoryPolicy

# 5 A QoSProfile 1 QoSReliabilityPolicy. QoSHistoryPolicy

class MinimalSubscriber(Node): # EM—/ 4% B Node FHJMinimalSubscriben

ES

def init (self):
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super().__init__ ('minimal_subscriber') # AAXAEMERBVBLT

gos_profile = QoSProfile( # fIJ# QoSProfile Xf&

reliability=QoSReliabilityPolicy.RELIABLE, # &EBAEMERA

RELIABLE
history=QoSHistoryPolicy.KEEP_LAST, # i&E A RAE A KEEP_LAST

depth=1 # REFREAN1

self.subscription = self.create subscription(String, 'topic', sel
f.listener_callback, qos_profile) # SIEiTHEXR, HIXREREHERE S listen

er_callback

def listener_callback(self, msg):

self.get _logger().info('I heard: "%s"' % msg.data) # FTENIEUREIAY

HEAE

def main(args=None):

rclpy.init(args=args) # #]¥E1L ROS Tim

minimal_subscriber = MinimalSubscriber() # fl#EMinimalSubscriber X}

rclpy.spin(minimal_subscriber) # #HANEFEIF

10
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[ 272 % =

minimal_subscriber.destroy node() # $HETS

rclpy.shutdown() # X4 ROS

1 n,

__main__

if _ _name__

main()

MREZDEEXTERFE , WA {Tnainth ¥
if _name_ == ' main :

main( )

:waf

2) HINIES “chmod +x DDS_qos_sub.py” , Hi&T[EIZE, HRTFERY topic_sub.
py M FAHUITHUR .

ubuntu@raspberrypi:~/hiwonder_ws/src/DDS_qgos_demo/DDS_qos_demo$ chmod +x DDS_qos

_sub.py
ubuntu@raspberrypi:~/hiwonder_ws/src/DDS_qos_demo/DDS_gos_demo$ l

3.setup.py XHIEE

setup.py XHREX—" R0S2 BMZHFEMWERE, RIS TENTHIE. KFX
B MERENZRRKEEFES, TUASMALEERDE, REMEM RS2 €. FER

topic_pub.py #1 topic_sub.py HIFZEFAOEZ setup.py XHH.

1) A “cd ..” B2, UIREBIE—LRER.

@raspberrypi:~/hiwonder_ws/src/DDS_qgos_demo/DDS_gos_demo$ cd ..

ubuntu@raspberrypi:~/hiwonder_ws/src/DDS_qos_demo$ [J

2) A “vim setup.py” 1%, HIZTEZE, TF setup.py Xt

ubuntu@raspberrypi:~/hiwonder_ws/src/DDS_qgos_demo$ vim setup. pyl

3) #¥T “1” BHAANTHRERN, WAUTRBEERNOME L.

11
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'DDS_qos_pub = DDS_qos_demo.DDS_qos_pub:main’,

'DDS_qgos_sub = DDS_qos_demo.DDS_qos_sub:main’

tests_require=["py
entry_points={

-- INSERT --

4) REWA “iwq” , REHBRLH

6. WIFIEIT
1) MFARITIURG, #IA “cd ~/hiwonder_ws/” 354, {IBITIE=EME R

@raspberrypi:~/hiwonder_ws/src/hello_world_demo$ cd ~/hiwonder_ws/

ubuntu@raspberrypi:~/hiwonder_ws$ I

2) A “colcon build” #£%, HRTEZE, HmEFIIETEIFAITIEE

ubuntu@raspberrypi:~/hiwonder_ws$ colcon buildl

3) HEIINIES “source ./install/setup.bash” , FiZTEIZ%E, iLIFBETE4 5.

ubuntu@raspberrypi:~/hiwonder_ws$% source ./install/setup.bash

4) HiA#% “ros2 run DDS_qos_demo DDS_qos_pub” , HiZTR[EZE, EzhDDS_

gos_pub iEE AT M.

ubuntu@raspberrypi:~$ ros2 run DDS_gos_demo DDS_qos_pub

12
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5) RIRAE, %£F “Split Vertically” &, HiE—/ L HRED.

roscore http: l/raspberrym 11311/ 123x29

subscriber.py

d79/roslaunch-raspberrypi-821.1log

disk usage. Usage is <

started roslaunch server http://raspberrypi:41
os_comm version 1.14.13

NODES

auto-starting new master
process[master]: started with pid [835]
ROS_MASTER_URI=http://raspberrypi:11311/

6) A4 “ros2 run DDS_qgos_demo DDS_qos_sub” , FHiZT~[EIZE, BTIDDS_

qos_sub IERIT AT &,

ubuntu@raspberrypi: ~ 39x24
ubuntu@raspberrypi:~% ros2 run DDS_gos_
demo DDS_gos_sub
[INFO] [1706336061.421524624] [minimal_
subscriber]: I heard: "Hello World: 137
[INFO] [1706336061.905569766] [minimal_
subscriber]: I heard: "Hello World: 138

[INFO] [1706336062.405611341] [minimal_
subscriber]: I heard: "Hello World: 139

n

[INFD]'ﬂl?Du3aﬁﬂﬁ2 905632750] [minimal_
subscriber]: I heard: "Hello World: 140
[INFO] [1706336063.405758363] [minimal_
subscriber]: I heard: "Hello World: 141

e

7)

13
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7. 3Foh
7.1 iEAE%H

RIFSCIAIRR, FIEREFHEIZEIZE, MTERR:

| mameA }—{ @J@EE%%’%‘

)

{ EfEQos ‘

B S ]«—{ BrEe ‘

BT —> MinimalPublisher 9= 3, EMER B EE T —4 QosProfile MK,
MEATANEREN, RERERE—FHR, HFREEPRER 1. RENET—
s WA ER TR, ERTEEEIAE S timer_callback 1, £H1E String #ALEE,
MEEBINT RS i M, XTHBAE. HFBEEHENR publisher_ XX FIHBFH
. FRBEFLVBIL ROS T R INE, REEIET S L, #EN ETBIARIEREFMES I

7. ERMESELHARTERTLRE. REFEDRFR.
® FTERH

def main(args=None):
rclpy.init(args=args) # ¥l {ELROSTH =

minimal_publisher = MinimalPublisher() # €12 MinimalPublisher} &

rclpy.spin(minimal_publisher) # # A X85

minimal_publisher.destroy_node() # #8¥ &
rclpy.shutdown() # X HIROS

14
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HHRARA rclpy.init()%f ROS2 Python ZEO#ITHIRK, FRBEAIE MinimalPubl

isher(), PAFR7E ROS2 T HIEHIEIFHIT minimal_publisher,

€ MinimalPublisher 3£

™ i & B Node2E B M

timer_per
self.timer = self.create_timer

BQZE T — MinimalPublisher T2, AT ST ROS2 ATRIEN THITEIF & 70
FEMERH_ init_ ()P, BHOUET —1 QosProfile MR, BAHTRERLBEHTREN;
SXIGiIRIT QosProfile X BIER A HE IR publisher HITT BN . MIERKITLET
ERTEREHA 0.55, HEZEMBRTR. FHIFIHER 1 M0, EX T ERFEEERE t
imer_callback, FEER ik, BHEAMIE T String XBAHENT R msg, HFIAEFRHKR
HRERITH 1 EENERAS. REREZAENH publisher MREAMXFIHR. &
Bit#i 18 1.

7.2 1ERAITIR

RIFSCIAIRR, FIEREFHEIZEIZE, MTERR:

15



AL RBRBRAE

Shenzhen Hiwonder Technology Co., Ltd.

TS }—-{ IR T

h

{ B2 Qos }

b 4

B SR H TR TSI

A8 T — MinimalSubscriber 952, BT LI ROS2 THIRTEIRNTT M. EME
R F, EEEEM QosProfile MRALEITIRE, HAIE IR E A RELIABLE, RE A %L
ERMRIA—FES, FEEMX depth &E N 1. AFET QosProfile MRKCNEIT
BEITER,1TH topic HIeERIVEARH . EFEE listener_callback RZREHFTENHEE
WEIFEEANS. TREATVRET S, GEIT &SI, N EEIRIRRNE R 8,
M= &R, 8 QosProfile MELE, ATLURIETT R & fE B GE R BRI — K EFATH

15y 0

& EFERH

def main(args=None):
rclpy.init(args=args) # ¥ % {£LROST A

minimal_subscriber = MinimalSubscriber() # €I EMinimalSubscriber¥ &

rclpy.spin(minimal_subscriber) # #HA EXEHR

minimal_subscriber.destroy_node() # # 8 T &
rclpy.shutdown() # 3 HIROS

B VHA rclpy.init()%f ROS2 Python ZEO#ITHIEM, SRAESEHIE MinimalSubl

isher(), PAIR7E ROS2 T EBIEHIEIANIT minimal_sublisher,

€ MinimalSubscriber £

16



AL RBRBRAE

Shenzhen Hiwonder Technology Co., Ltd.

, self.listener_callback, qos_profile)

i ner_callback(self, msg):
self.get_logger().info( hear % msg.data)

BHRAIZE T — MinimalSubscriber 923, AA-FSH ROS2 THIRIEITHINEE. E
EMNEEH  init (O, BEAE T QosProfile W&, T AR EE B AT &R (REL
IABLE. KEEP_LAST %). SA/Gi®id QosProfile XA EHEAER S, BIE TiTHNE s
ubscription, T topic FMIEEEEERE. EX TITIHEEHEE listener_callback,

XA EE RN 2T EMER R HE AR msg.

17
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% 151F ROS2 Launch ZHB EBal5H
B

1.Launch &%}

FEETALE, BHENET RS TR, BFEITF—IMHNZREZIT—THL,
NMBARGFTHRRE, BRABXBEBHFRI. BRE—MARNTUA—REEIHMET R
f? ZRUARZHEEM, BAE Launch BEIXH, ER RS REHEH R B SEHER—
TR o

ROS2 #, Launch AT TR BEMELERRFEITSHEINGE, ROS2 B9 Launch X
#5388 xml, yaml 1 Python #&3X. ATIIRIZLL Python #&NAY Launch X451, HxTF
BINFEFPIER, Python XM EMRIE:

® Python MBRZHELE, ATUERIXHEFRER;

® ROS2 B BIMFMEMIFERB TR Python KB RY, ELLRTLLE] XML F1 YA
ML ATRESR B AT B EFM

£/ Python JEE4RE ROS2 launch Xft, REBMEZEITR. X WAFHER
B— action, RE—8ZORED, TELHR:

def generate_launch_description():

return LaunchDescription(][

action_ 1,

action_ 2,

action n

D
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2. NS E Launch X

2.1 single_node.launch.py B

1) miZL LAl logo, i%#F System Tools = Terminator.

LN
$ ©
0 Programming >

AR
‘\_Q} Internet >

l:] Sound & Video >

!‘?" Graphics

E:jﬁpnmnaMr

2) MIN “cd hiwonder_ws/src/” 3%, 11#:%] hiwonder_ws TAEZSEAY src 32
HFed,

@raspberrypi:~$ cd hiwonder_ws/src/

spberrypi:~/hiwonder_ws/src$ l

3) HIA “ros2 pkg create launch_demo --build-type ament_python --depe
ndencies rclpy” HZTEZE, SIE—1RA “launch_demo” HIINEER, ARMKEKXFR

rclpy.

ubuntu@raspberrypi:~/hiwonder_ws/src$ ros2 pkg create launch_demo --build-type a

ment_python --dependencies rclpy

4) M “cd launch_demo/” #%, 1133 launch_demo ThEEEL T,

ubuntu@raspberrypi:~/hiwonder_ws/src$ cd launch_demo/

ubuntu@raspberrypil:~/hiwonder_ws/src/launch_demo$

5) HIN “mkdir launch” 3%, 8J& launch X3,
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ubuntu@raspberrypi:~/hiwonder_ws/src/launch_demo$ mkdir 1aunchl

6) HIA “cd launch” 3%, H)#%Z] launch XHX.

ubuntu@raspberrypi:~/hiwonder_ws/src/launch_demo$ cd launch

ubuntu@raspberrypi:~/hiwonder_ws/src/launch_demo/launch$

7) HiA3E4 “vim single_node.launch.py” %iEiERF, EHTHEHERF. MEEBK,

BT 1" BTN, BHGER, BT “Esc”, MIA “: wo” RESHEH.

ubuntu@raspberrypi:~/hiwonder_ws/src/topic_demo/topic_demo$ vim topic_pub. pyl

from launch import LaunchDescription # launch XHFRYFEIARZSE
from launch_ros.actions import Node # TR BREAR L
def generate_launch_description(): # BENERK launch XHRIER
return LaunchDescription([ # 1R[8] launch XEHREIR[EE
Node ( # BRE— M RHE3EN
package="hello_world_demo', # T ERTERIThEE
executable="hello world', # TRBRIIITICH
)>
1

8) HiN¥EZL “chmod +x single_node.launch.py” , Hi&TEZE, KHREF sin

gle_node.launch.py B-FATHITIR .
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ubuntu@raspberrypi:~/hiwonder_ws/src/launch_demo/launch$ chmod +x single_node. la

@raspberrypi:~/hiwonder_ws/src/launch_demo/launch$ [j

2.2 setup.py XHEE

setup.py XHREX—" R0S2 BMZHFEMMERE, RIUTENTHIE. KEX
B MERBENRRKEEFES, TUAHMALEERDE. REMEM RS2 €. FER

single_node.launch.py BIFZF AN OS2 setup.py X,

1) A “cd ..” 82, UIREIE—LREFR.

ubuntu@raspberrypi:~/hiwonder_ws/src/launch_demo/launch$ cd

ubuntu@raspberrypi:~/hiwonder_ws/src/launch_demo$ I
2) A “vim setup.py”’ 1%, HIZTEZE, #TFH setup.py Xt

ubuntu@raspberrypi:~/hiwonder_ws/src/launch_demo$ vim setup.pyl

3) #¥T “1” BHEANTHRERN, WAUTRBEENNME L.

from setuptools import find_packages, setup
import os
from glob import glob

(os.path.join('share', package name, 'launch'), glob(os.path.join("'launc

h', "*.launch.py'))),
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ubuntu@raspberrypi: ~/hiwonder_ws/src/launch_demo 101x24
setuptools import find_packages, setup
t os
glob import glob
package_name = 'launch_demo’

setup(
name=pack
version

>/ament_index/resource_index/packages’,
source/' + package_name])
[ + package_ name, [‘;u—.-‘ kage.xml']),
.path.join( s unch'), glob(os.path.join( "1
os.path.join("’ L paukage name, 1'), glob(os.path.join(
s.path.join('share', package_name, ' glob(os.path.join('rv

install_requires=['setuptools
zip_safe= TIHP

maintainer

maintaine

descr

-=- INSERT --

4) RIEWA “iwq” , REHBLXH.

1,
install_requires=["'setuptools'
zip_safe=True,
maintainer="ubuntu’
maintainer_email=
description='TODO:

license="T( j

2.3 PRIFE(T

1) WFRIITIRE, #MIA “cd ~/hiwonder_ws/” 1§<, 12| T{EZEAIBR.

spberrypi:~/hiwonder_ws/src/hello_world_demo$ cd ~/hiwonder_ws/

@raspberrypi:~/hiwonder_ws$ I

2) HIA “colcon build” #5%, HIETEZE, HFLIETEFAIINEE

ubuntu@raspberrypi:~/hiwonder_ws$ colcon buildl

3) BMIAIES “source ./install/setup.bash” , FHiZTEIZE, IIIFETEE I

ubuntu@raspberrypi:~/hiwonder_ws$% source ./install/setup.bash

4) #iIA1E% “ros2 launch launch_demo single_node.launch.py” , FHiZ T

%, BEf single_node.launch.py X
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ubuntu@raspberrypi:~$| ros2 launch launch_demo single_node. launch. py
[INFO] [launch]: All log files can be found below /home/ubuntu/.ros/log/2024-01-29-02-44-56-330823-ra
spberrypi-125
[INFO] [launch]: Default logging verbosity is set to INFO
INFO]I[hello_worldvl]: process started with pid [126]

[

[hello_world-1] [INFO] [17© 6296.926882405] [hello_world_demo]: Hello World
[hello_world-1] [INFO] [1706496297.428765081] [hello_world_demo]: Hello World
[hello_world-1] [INFO] [1706496297.930032612] [hello_world_demo]: Hello World
[hello_world-1] [INFO] [1706496298.431273776] [hello_world_demo]: Hello World

2.4 RS

Bid Node #iix—/ hello_world T mHIBINES, BHFET R ENEZMMITIH,
HiR[E LaunchDescription SIREEZT AESS, TMAEK— launch IXHLERFF

Zf hello world F5 &,

launch import LaunchDescription # launch3Z fF B9 # i 3

launch_ros.actions import Node # TR BahAY R R %

def generate_launch_description(): r Bl launch B 8
return LaunchDescription([ # i& [B] launch3Z # 89 i {5 B
Node ( : Ok B-R o=k
package="hello_world_dem ; 2]
executable="hello_wor

3.% /M A Launch X

3.1 multi_node.launch.py 6l

1) %A “cd hiwonder_ws/src/launch_demo/launch” 4, tJ#%| launch_de

mo T{EZS[B]AY launch XX,

ubuntu@raspberrypi:~% cd hiwonder_ws/src/launch_demo/launch

ubuntu@raspberrypi:~/hiwonder_ws/src/launch_demo/launch$

2) MINIES “vim multi_node.launch.py” RiiERF, EHTEHER. MEBK,

BT 17 BTN, BHGER, BT “Esc”, MIA “: wo” RESHEH.

ubuntu@raspberrypi:~/hiwonder_ws/src/topic_demo/topic_demo$ vim topic_pub.pyl

from launch import LaunchDescription # launch XHFRYFEIARZSE
from launch_ros.actions import Node # B BERHEIASE
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def generate_launch_description(): # BIENHERK launch TR B
return LaunchDescription([ # 1R[B] launch XHHRIAEE

Node ( # ME— 1 TRNED
package="topic_demo', # TR FRTERITIEE
executable="topic_pub', # P RBRIIITICH

)

Node ( # ME— 1P TRMNED
package="topic_demo', # TR FRTERITEE
executable="topic_sub', # PRMATIHITCH R

)

1

3) MIAN3EZ “chmod +x multi_node.launch.py” , Hi&TEIZE, FEREFMN mult

i_node.launch.py T AT HITHUR

ubuntu@raspberrypi:~/hiwonder_ws/src/launch_demo/launch$ chmod +x multi_node. launch.py

ubuntu@raspberrypi:~/hiwonder_ws/src/launch_demo/launch$ I

3.2 BT
1) BFAHITAURE, M “cd ~/hiwonder_ws/” $5<, VB TIE=EMAR.

ubuntu@raspberrypi:~/hiwonder_ws/src/hello_world_demo$ cd ~/hiwonder_ws/

ubuntu@raspberrypi:~/hiwonder_ws$ I

2) HIAN “colcon build” #%, HiERTEZE, KEFILIETEIFIINGE



RTHL/RBIEBRAT

ShenzhenFhwonderTechnmongothd

ubuntu@raspberrypi:~/hiwonder_ws$ colcon buildl

3) BMIAIES “source ./install/setup.bash” , FHiZTEIZE, iIIFETEE I

ubuntu@raspberrypi:~/hiwonder_ws$% source ./install/setup.bash

4) HIN}EZS “ros2 launch launch_demo multi_node.launch.py”, #}i& ~[E %,

B multi_node.launch.py X

ubuntu@raspberrypi:~$|ros2 launch launch_demo multi_node. launch.py
[INFO] [launch]: All log files can be found below /home/ubuntu/.ros/log/2024-01-29-02-59-33-472130-ra
spberrypi-160

[INFO] [launch]: Default logging verbosity is set to INFO

[INFO] [topic_pub-1]: process started with pid [161]

[INFO] [topic_sub-2]: process started with pid [163]
[topic_sub-2] [INFO] [1706497174.504283132] [minimal_subscriber]:
[topic_sub-2] [INFO] [1706497174.988132575] [minimal_subscriber]:
[topic_sub-2] [INFO] [1706497175.488120599] [minimal_subscriber]:
[topic_sub-2] [INFO] [1706497175.988234457] [minimal_subscriber]:

[ heard: "Hello World:
[
[
[
[topic_sub-2] [INFO] [1706497176.488416704] [minimal_subscriber]:
[
[
[

heard: "Hello World:
heard: "Hello World:
heard: "Hello World: 3
heard: "Hello World: 4"
heard: "Hello World:
heard: "Hello World: 6"
heard: "Hello World:

[topic_sub-2] [INFO] [1706497176.988116785] [minimal_subscriber]:
[topic_sub-2] [INFO] [1706497177.488334477] [minimal_subscriber]:
[topic_sub-2] [INFO] [1706497177.988232411] [minimal_subscriber]:

HHHHHHHH

3.3 EFath

B33 Node ##id T topic_demo B THP R BIES (—N /BB RM—NMTIRT
5), FEENHEESMAZR LaunchDescription & FIRE], 4 B—MEIRR A launc
h XEEBHBREHXAE topic XEMTHES.

m launch import LaunchDescripti # launch3Z £ fY & i 2

I

om launch_ros.actions i C R0k ok S

def generate_launch_description():
return LaunchDescription([
Node(
package="to

executable="topi

)
Node(

package="'topic_demo
executable='topic

4. EME Launch ST

ROS #HX W FRIEE S, SEMAAMNARBHEE, 2ESLKNBERIERBIRIKEF
BRITMEXR, EEXNEUNEREHGBR? ATIRSRGNERMY, RS IRt T HIRE
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ARG B9 o
4.1 remapping.launch.py fIJE

1) A “cd hiwonder_ws/src/launch_demo/launch” 4, #]#%| launch_de

mo TAEZS[E]HY launch X,

ubuntu@raspberrypi:~% cd hiwonder_ws/src/launch_demo/launch

ubuntu@raspberrypi:~/hiwonder_ws/src/launch_demo/launch$

2) MiAN¥ES “vim remapping.launch.py” RiBTER, EFTEHIEF. WEELK,

BIET “17 BIAMER. fERGEm, T “Esc” , A “: wq” REHRH.

ubuntu@raspberrypi:~/hiwonder_ws/src/launch_demo/launch$ vim remapping. launch. pyl

from launch import LaunchDescription # launch XFRYHEIRSE
from launch_ros.actions import Node # TRBEREIR A
def generate_launch_description(): # BEIHERK launch STHRYE B
return LaunchDescription([ # 1R[El launch XHHIEIRER
Node ( # ME— I TRMNED
package="topic_demo', # DREENIIEES

executable="topic_pub', # THEBAHITCH

remappings=[("/topic"”,"topic_pub")]

)s

D
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3) #IA3EZ “chmod +x remapping.launch.py” , HiZTEIZE, KHR7EFH remap

ping.launch.py I [ #ITABR

ubuntu@raspberrypi:~/hiwonder_ws/src/launch_demo/launch$ chmod +x remapping.launch.py

ubuntu@raspberrypi:~/hiwonder_ws/src/launch_demo/launch$ I

4.2 WIFEBIT

1) WFRIMITIRE, #IA “cd ~/hiwonder_ws/” 154, 12| T{EZEABR.

ubuntu@raspberrypi:~/hiwonder_ws/src/hello_world_demo$ cd ~/hiwonder_ws/

ubuntu@raspberrypi:~/hiwonder_ws$ l

2) A “colcon build” $§<, HIETEZE, HmFTIF=EIFHINEER.

ubuntu@raspberrypi:~/hiwonder_ws$ colcon buildl

3) BH#iIANIES “source ./install/setup.bash” , Hi&REIZE, iLIFETEER

ubuntu@raspberrypi:~/hiwonder_ws$ source ./install/setup.bash

4) #iA3E% “ros2 launch launch_demo remapping.launch.py” , H#& T [ElZE,
B3 remapping.launch.py Xt. BEFEIFEFDEZIRA “/topic” , EMGFFITBRAIMRA “/

topic_pub”

ubuntu@raspberrypi:~$ |ros2 launch launch_demo remapping. launch.py
1 [launch]: All log files can be found below /home/ubuntu/.ros/log/2024-01-29-03-23-58-673471-ra

spberrypi-197
1 [launch]: Default logging verbosity is set to INFO
] [topic_pub-1]: process started with pid [198]

5) RARAH, EF “split Vertically” mii, FE— 1 HHI%&iR

10
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roscore http://raspberrypi:11311/ 123x29

inner_h € lod +X pose_s >riber.py
inner

cdbd79/roslaunch-raspberrypi-821.1log

ng log file disk usage. Usage is <

started roslaunch server http://raspberrypi:
ros_comm version 1.14.13

auto-starting new master
process[master]: started with pid [835]
ROS_MASTER_URI=http://raspberrypi:11311/

6) HMIA “ros2 topic list” #§%, EEHANEMIIFR. BRI IEERARA “/topic”,
EMERIEFAZTRA “/topic_pub” .

ubuntu@raspberrypi: ~ 39x24
ubuntu@raspberrypi:~% ros2 topic list
/parameter_events
/rosout
/topic_pub
ubuntu@raspberrypi:~$ |

4.3 BFSH

B3 Node HEHE T — M topic_demo B THT topic_pub T AMIAFIES, 5 A
W3 remappings S S L TEH) topic ZFRM"/topic” EHREHH " topic_pub”, B/
FEIL 35 5 12 SR ME LaunchDescription SHRIHER, BEH R BN B—MER A
Launch SCH SR B BNBATET S1E5, ARSI T EE SN ERSIRE.

launch import LaunchDe iption # launcl
launch_ros.actions t Node # TR Bohab ik

def generate_launch_description(): # B &b & Al launchX & it
return LaunchDescription([ # i [B] launch3Z ¥ B9 # ;
Node ( tER— TR ER

package="t
executabhl
remappings=[('

11
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5.1 EE % Launch XX

5.1 param.launch.py )i

1) A “cd hiwonder_ws/src/launch_demo/launch” 4, #]#%| launch_de

mo TAEZS[EHY launch X,

ubuntu@raspberrypi:~% cd hiwonder_ws/src/launch_demo/launch

ubuntu@raspberrypi:~/hiwonder_ws/src/launch_demo/launch$

2) HiAIES “vim param.launch.py” #wiEIER, SEHITHEHIZERF. WFEKR, BiZ
T “i” BIAIEk. fEBGEmRK, T “Esc” , BN “: wq” REHEHL.

ubuntu@raspberrypi:~/hiwonder_ws/src/launch_demo/launch$ vim param. launch.py I

from launch import LaunchDescription # launch XHFRYHEIR
ES

from launch.actions import DeclarelLaunchArgument # BEAE launch XA
{EA A Argument 3

from launch.substitutions import LaunchConfiguration, TextSubstitution

from launch_ros.actions import Node # TRBEREIR A
def generate_launch_description(): # BEhERK launch 3
(GREDPEE

background_r_launch_arg = DeclareLaunchArgument (

'background_r', default_value=TextSubstitution(text='0") # B2

— Launch X#EW£% (arg) background_r

12
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background g launch_arg = DeclareLaunchArgument(

'background_g', default value=TextSubstitution(text='120") # B

#E— Launch XS # (arg) background_g

background_b_launch_arg = DeclareLaunchArgument (

'background_b', default_value=TextSubstitution(text='90') # Bl

—A Launch XEAE# (arg) background_b

return LaunchDescription([ # 1R[E 1a

unch X HRYHEIRER

background_r_launch_arg, # AL
ERlZrEH (arg)

background_g launch_arg,

background_b_launch_arg,

Node ( # E—
l=GEE

package="turtlesim',

executable="turtlesim_node', # TDRERr
TERYINRE

name="'sim', # MHRE
&

parameters=[{ # ROS 2%

13
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'background_r': LaunchConfiguration('background_r'), # €&

2¥# background_r

'background_g': LaunchConfiguration('background _g'), # BliZ

S ¥ background_g

'background_b': LaunchConfiguration('background b'), # Bli#

2¥ background_b
}

)s

D

3) #iA#ES “chmod +x param.launch.py” , & TEZE, K{RFA param.lau
nch.py I FAIITIR

ubuntu@raspberrypi:~/hiwonder_ws/src/launch_demo/launch$ chmod +x param. launch.py

ubuntu@raspberrypi:~/hiwonder_ws/src/launch_demo/launch$ I

5.2 $wIFEIT

1) WMFRIITIRE, #MIA “cd ~/hiwonder_ws/” 1§<, 12| T{EXEAIBR.

ubuntu@raspberrypi:~/hiwonder_ws/src/hello_world_demo$ cd ~/hiwonder_ws/

ubuntu@raspberrypi:~/hiwonder_ws$ I

2) HIA “colcon build” #5%, FHIETEZE, HFLIETEIFHIINEE

ubuntu@raspberrypi:~/hiwonder_ws$ colcon build]j

3) BMIAIES “source ./install/setup.bash” , FHiZTEIZE, ILIFETEE I

14
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ubuntu@raspberrypi:~/hiwonder_ws$ source ./install/se

4) #iA3E% “ros2 launch launch_demo param.launch.py” , #i#&TEZE,

Zf) param. launch.py 3.

5.3 EFOth

i#3F DeclareLaunchArgument FBAT 3 PN&%] background_r. g\ b, HFAESHFiL
EEANME, A/FIRIT Node ik turtlesim T SHBENES, #§iX 3 MSHIBI LaunchCon
figuration EABT RS H T, £ —MEFSEE XS launch X, B BRI AL
SREBRABSHLUTE turtle BUBRHNER

15
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launch po LaunchDescription

launch ons port DeclareLaunchArgument
launch vort LaunchConfiguration,

launch_ros port Node
erate_launch_description(): # BE launch3Z & Y 68 ¥
ground_r_launch_arg = DeclareLaunchArgument (
kgrour ', default_value=TextSubstitution(text='0 G M LaunchXX A€ ¥ ( arg) background r

background_g launch_arg = DeclareLaunchArgument (
k yund_g', default_value=TextSubstit n(text="120") # €l B — 4 Launch3 $# ¥ (arg) background g

background_b_launch_arg = DeclarelLaunchArgument (

jround_b', default_value=TextSubstitution(text='9@") # 81 B — 4 LaunchXX ff A # ¥ ( arg) background b

return LaunchDescription([
background_r_launch_arg,
round_g_launch_arg,
round_b_launch_arg,

: LaunchConfiguration('background r 4 - ground r
: LaunchConfiguration( r d ¢ ¥ be ground g
: LaunchConfiguration('ba jround_b ® background_b

6.YAML ¥ Launch 3

6.1 param_yaml.launch.py 6

1) %A “cd hiwonder_ws/src/launch_demo/launch” 4, tJ#%| launch_de

mo T{EZS[B]AY launch XX,

@raspberrypi:~% cd hiwonder_ws/src/launch_demo/launch

aspberrypi:~/hiwonder_ws/src/launch_demo/launch$

2) HIANIES “vim param_yaml.launch.py” HwEERF, EFTEESF. NEEK,

BT 0" BTN, BHGER, BT “Esc”, BIA “: wo” RESHEH.

ubuntu@raspberrypi:~/hiwonder_ws/src/launch_demo/launch$ vim param_yaml. launch.p

' |

import os

from ament_index_python.packages import get_package share_directory #

TR AR ER A

16
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from launch import LaunchDescription # launch XfA9FEIAZE

from launch_ros.actions import Node  # TS BEhAYHEIAA

def generate_launch_description(): # BIIERK launch STHRYER B
config = os.path.join( # REISE T EER

get package share_directory('launch_demo'),
‘config',

"turtlesim.yaml’

)
return LaunchDescription([ # 1R[El launch XHHIEIRER
Node ( # ME— NP RMEE)
package="turtlesim', # T EFERIhEE
executable='turtlesim_node', # TEWAIHITICHZ
namespace="'turtlesim2"', # DRFENGRTIE
name="'sim', # WHEEHOE
parameters=[config] # MESBCH
)
1

17
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3) #iAES “chmod +x param_yaml.launch.py” , H#ZTEZ%E, HIRT7FH para

m_yaml.launch.py B-FAJHITHR

ubuntu@raspberrypi:~/hiwonder_ws/src/launch_demo/launch$ chmod +x param_yaml. lau
nch.py

ubuntu@raspberrypi:~/hiwonder_ws/src/launch_demo/launch$ .

6.2 setup.py XHIGE

setup.py XHREX—" R0S2 BMZHFEMMERE, RIUTENTHIE. KEX
B MERBENRRKEEFES, TUARMALEERDE, REMEM RS2 €. FER

param_yaml.launch.py BIIZFANOEZ setup.py XHH.

1) A “cd ..” 82, UIREBIE—LREFR.

ubuntu@raspberrypi:~/hiwonder_ws/src/launch_demo/launch$ cd

ubuntu@raspberrypi:~/hiwonder_ws/src/launch_demo$ I

2) A “vim setup.py”’ 1%, HiIZTEZE, #TFH setup.py Xt

ubuntu@raspberrypi:~/hiwonder_ws/src/launch_demo$ vim setup. pyl

3) #¥T “1” BHEANTHRERN, WAUTRBEENNME L.

(os.path.join('share', package name, 'config'), glob(os.path.join('confi

g's ")),

18
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ubuntu@raspberrypi: ~/hiwonder_ws/src/launch_demo 102x24
t find_packages, setup

+ package_name, ['package.xml
5. path.join('share', package_name, 1 glob{os.path.join( ' launch’', '*.launch.py'})),
.path. join( ', package_name, ( 1'), glob(os.path.join( 'cc WY
os.path.join( 'share', package_name, ' , glob(os.path.join('rv
1.
install_requires=['se
zip_safe=True
maintainer=
maintainer_emai
descripti
license="'TODO

4) RIEWA “iwq” , REHBLXH.

[
install_requires=["
Zip_safe=Tr1
maintainer=
maintainer emﬂll'
desulptlu

6.3 MIFIBIT

1) WFRIITIRE, #MIA “cd ~/hiwonder_ws/” 1§<, 12| T{EZEAIBR.

ubuntu@raspberrypi:~/hiwonder_ws/src/hello_world_demo$ cd ~/hiwonder_ws/

@raspberrypi:~/hiwonder_ws$ I

2) MIA “colcon build” %, FHRTEZE, mFITIETEFHIESR.

ubuntu@raspberrypi:~/hiwonder_ws$ colcon buildl

3) HIIANIES “source ./install/setup.bash” , FiZTEI%E, i IFBETEE .

ubuntu@raspberrypi:~/hiwonder_ws$% source ./install/setup.bash

4) HIN}EZS “ros2 launch launch_demo param_yaml.launch.py”, 3}i&T[E %,

BZf param_yaml.launch.py 3 ff.

19
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aspberrypi:~$|ros2 launch launch_demo param_yaml. launch.py
[INFO] [launch]: All log files can be found below /home/ubuntu/.ros/log/2024-01-29-03-57-37-719249-ras
pberrypi-419
[INFO] [launch]: Default logging verbosity is set to INFO
[INFO] [turtlesim_node-1]: process started with pid [420]

[turtlesim_node-1] QStandardPaths: XDG_RUNTIME_DIR not set, defaulting to '/tmp/runtime-ubuntu'
[turtlesim_node-1] [INFO] [1706500657.905322051] [turtlesim2.sim]: Starting turtlesim with node name /
turtlesim2/sim

[turtlesim_ node 1] [INFO] [1 06500657.911099878] [turtlesim2.sim]: Spawning turtle [turtlel] at x=[5.5
4444 =[5. thet 0.000000

6.4 FEFFSTHT

BT Node IR — turtlesim FTRMBEES, RETEZ ., MITXHR. HRTIE
MBAMIRE, Hi#id parameters NIEEREMEBBCE M turtlesim. yaml, REFILE
%R MN%E) LaunchDescription HiRE]l, &£ i — A KEA B TS turtlesimTm

#9 launch XXf4.
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t os

ament_index_python.packages import get_package_share_directory # B IDWESEEMNSE

om launch import LaunchDescription # launch3Z i fi if 3¢
m launch_ros.actions import Node # V| B a)AY k%

def generate_launch_description(): ! &1 & B launch3Z & i 6B
config = os.path.join( F RSB THNRERIE
get_package_share_directory( ' launch_demo'),

return LaunchDescription([ # BBl launchX e # iR 5 2
Node (
package="turtles
executable="t
namespac
name=" "
parameters=[config]

i

SE N

7 .Launch {4 B3h Launch

7.1 launch_include.launch.py 8

1) %A “cd hiwonder_ws/src/launch_demo/launch” 4, tJ#%] launch_de

mo T{EZS[B]AY launch XX,

@raspberrypi:~% cd hiwonder_ws/src/launch_demo/launch

iraspberrypi:~/hiwonder_ws/src/launch_demo/launch$

2) MiA3EZ “vim launch_include.launch.py” 4iEf1EFE, EHTEREF. E

e, BT “1” BIAMEN. 122G5Em, T “Esc” , HIA “: wq” REFEHIEH.

h$ vim launch_inc

import os

from ament_index_python.packages import get_package_share_directory #

TR AR ER A

from launch import LaunchDescription # launch XHFRIFEIRSE
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from launch.actions import IncludeLaunchDescription # 55 BshAYHIASE

from launch.launch_description_sources import PythonLaunchDescriptionSou

rce
from launch.actions import GroupAction # launch XHHEIHAT
=N1E
from launch_ros.actions import PushRosNamespace # ROS R T EECE
def generate_launch_description(): # B4R launch XX
AR 2

hello world = IncludelLaunchDescription( # BREEBRETHSIN—

/N launch X

PythonLaunchDescriptionSource([os.path.join(

get package share_directory('launch_demo'), 'launch'),

'/single node.launch.py'])

return LaunchDescription([ # 1R[] launch XHRIFEIR

=

(=
hello world

D
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3) #IA3EZ “chmod +x launch_include.launch.py” , Hi&TEZE, AKREHN1

aunch_include.launch.py I FATHITAR .

Braspberrypi:~/hiwonder_ws/src/launch_demo/launch$ chmod +x launch_include. launch.py

iraspberrypi:~/hiwonder_ws/src/launch_demo/launch$ I

7.2 WIFELT
1) WMFRIITIRE, #MIA “cd ~/hiwonder_ws/” 1§%, 12| T{EXEAIBR.

ubuntu@raspberrypi:~/hiwonder_ws/src/hello_world_demo$ cd ~/hiwonder_ws/

ubuntu@raspberrypi:~/hiwonder_ws$ I

2) HIA “colcon build” #5%, HIETEZE, HFLIETEFHIINEE

ubuntu@raspberrypi:~/hiwonder_ws$ colcon build]j

3) BMIAIES “source ./install/setup.bash” , FHiZTEIZE, iLIFETEE I

ubuntu@raspberrypi:~/hiwonder_ws$% source ./install/setup.bash

4) HiA{E% “ros2 launch launch_demo launch_include.launch.py” , #i%

TElZE, F5)launch_include.launch.py 3.

@raspberrypi:~$ ros2 launch launch_demo launch_include.launch.py
[INFO] [launch]: All Tog TILes can be found beLlOow /home/ubuntu/.ros/ L0g/2024-01-29-04-08-56-256102-ras
pberrypi-437
[INFO] [launch]: Default logging verbosity is set to INFO
[INFO] [hello_world-1]: process rted with pid [438]

[hello_world-1] [INFO] [1706501336.651495522] [hello_world_demo]: Hello World

[hello_world-1] [INFO] [1706501337.152876092] [hello_world_demo]: Hello World
[hello_world-1] [INFO] [1706501337.654117719] [hello_world_demo]: Hello World
[hello_world-1] [INFO] [1706501338.155382328] [hello_world_demo]: Hello World
[hello_world-1] [INFO] [1706501338.656693476] [hello_world_demo]: Hello World

7.3 REFSH

13T IncludeLaunchDescription FIfEMIEEZSINT H—1 launch XXt singl
e_node.launch.py #RRMES, HIFXMESMAZE] LaunchDescription &R
B—E launch XHLLEEFMIBITETF launch XHEFEXHTRES.
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ament_index_python.packages import get_package_share_directory # B WESEEMNS]

launch import LaunchDescription # launch3Z # Y # i& 3

launch.actions i t IncludeLaunchDescription # ¥ & /2 a0 AY &k 2

launch. launch_description_sources import PythonLaunchDescriptionSource

launch.actions GroupAction 1: hX & PR TaF
1 launch_ros.act rt PushRosNamespace SHEZEEER

launch_d ription(): # ol F
_world = IncludelLaunchDescription( 4 SEE ~ B9 B 2 — 4 launch3X &
PythonLaunchDescriptionSource([os.path.join(
get_package_share_directory( ' launch_d
' 1 |

gle_tr e. launch.py'])

)

return LaunchDescription([
hello_world

1)
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2 16 1 ROS2 TF2 A LRIRREH
oy

1.TF2 &4

PRAZRNEBABN—IE, LERNSAZHWEZERM, E— P TEMNFA
RGgH, SEAERSELFR, XELTFRZEMMEXRIZNMEIER? ROS {IHAURM T —
NLFRRREIRMET: TF2.

AERFNBARGT, UIRR—HFEXER, HU—TMEINFEANP LR EZELIRR
Base Link, TAFTEMMLEMMERLITR laser link, HEFAZERE), ERRHSFET
NE, XMIBEMNSERMUBBIZTLIRER odom, BTN LSBRITREMNIR, HEIHUL
EMNSE R B ESLFRER map.

—E—RYRRZEXRESR, FLEEMEER, WE-LRTEELH, BILE
BHARAMETEEEANESER, RFVLTAEERGUESKIEER.

N

Xa

KT ERRATHRRRZNERIER, EE— ML AZNEM DES U, TUASEARF
BRIEEMAES, B 4%4 PEREHITHER, EZEPELLRR, BREZEH

T|KXFR, HIHRERAENHFEAR.
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ROS 1 TF IREREIRIE, AN XLHFTIHEHIITTHE, FHEMEBEIRMIRKKA
UEENBAZNEM, BNEEHE TF LEERAGMERGE.

2.TF S {THRAE

1) SEHAZ LA/ logo, 1%#F System Tools = Terminator.

(8] ®
@ Programming >

AR
a1 )
G Internet >

l;] Sound & Video >
% Graphics
{5 system Tools
a y Accessories
i;: Help >

=]
=| Preferences »

_A
Run

7
. Shutdown

2) HIN “ros2 launch turtle_tf2_py turtle_tf2_demo.launch.py” $#54, iz

1T turtle_tf2_demo.launch.py 3.

ubuntu@raspberrypi:~% ros2 launch turtle_tf2_py turtle_tf2_demo. launch.py I
3) MRIFARE, ®FE “Split Vertically” S, HiE—MHIMNKIRE O,
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roscore http://raspberrypi:11311/ 123x29
ner hmod +x pose_subscriber.py
ginner_hiw

cdbd79/roslaunch-raspberrypi-821.1log

ing log file disk usage. Usage is <1

started roslaunch server http://raspberrypi:41
ros_comm version 1.14.13

y: melodic

on: 1.14.13
NODES
auto-starting new master

process[master]: started with pid [835]
ROS_MASTER_URI=http://raspberrypi:11311/

4) N “ros2 run turtlesim turtle_teleop_key” 54, E{T/NERiEEITH

ubuntu@raspberrypi: ~ 39x24
ubuntu@raspberrypl:~$% ros2 run turtlesi
m turtle_teleop_key
Reading Trom keyboard

Use arrow keys to move the turtle.
to rotate to a

Use G|B|V|C|D|E|R|T keys
bsolute orientations. 'F' to cancel a r
otation.

(5 S < A §

5) & “tl——7" @EHlNERBE), HIM—RNEREBIREESE.
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6) B%3) £, HME—XKiK. WA “ros2 run tf2_ros tf2_echo turtle2 t

urtlel” &4, &FE turtlel 1 turtle2 BPMLIFRZ ENEAKXR,

ubuntu@raspberrypi:~$|ros2 run tf2_ros tf2_echo turtle2 turtlel
[INFO] 7 2 u2 6595] [tf2_echo]: Waiting for transform turtle2 -> turt
lel: Invalid frame "turtle2" passed to canTransform argument target_frame - f
rame d i
At tim ;
- Translat : , 0.000, 0.000]
- Rotatijon: i ernion [0.000, 0.000, 0.0: 1.000]
- Rotatggn: in (radian) [O©. .6 5]
Rotation: in (deg 1.994]
Matrix:

At time 1

- Translation:
Rotation: in
Rotation: in
Rotation: in

skt IR TEN AR RIS BE, F PR A DA, TANEL .
3.BRTS TF 3B

3.1 Bl static_tf broadcaster.py

1) miZL LAl logo, i%#F System Tools = Terminator.
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1 : ) Intemet »
.
Il] Sound & Video >

"; Graphics

a Accessories
40

o Help >
=]

= | Preferences »

"/ Run

4
. Shutdown

2) A “cd hiwonder_ws/src/” 1£%, ¥I#%E| hiwonder ws TAEZFIEAY src X
kb,

ubuntu@raspberrypi:~% cd hiwonder_ws/src/

/srcs |

ubuntu@raspberrypi:~/hiwonder_

3) %I “ros2 pkg create tf_demo --build-type ament_python --dependen
cies rclpy” HIETREIZE, BIE—NRA “tf_demo” RITHREEL, RIIKEIEZR rclpy.

ubuntu@raspberrypi:~/hiwonder_ws/src$ ros2 pkg create tf_demo --build-type ament

_python --dependencies rclpyl

4) N “cd tf_demo/tf_demo/” 5%, YJ#E| tf_demo NEEA T .

ubuntu@raspberrypi:~/hiwonder_ws/src$ cd tf_demo/tf_demo/

ubuntu@raspberrypi:~/hiwonder_ws/src/tf_demo/tf_demo$ I

5) MIAIES “vim static_tf_broadcaster.py” 4iEIEFE, EHTEIEF. IE

2ok, BT “i” B, 125, T “Esc” , HIA “: wq” REHES.

ubuntu@raspberrypi:~/hiwonder_ws/src/tf_demo/tf_demo$ vim static_tf_broadcaster.

p ‘,r"l

#!/usr/bin/env python3

# -*- coding: utf-8 -*-
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import rclpy

# ROS2 Python #EMOE

from rclpy.node import Node

# ROS2 PE*k

from geometry_msgs.msg import TransformStamped

# WEREHHEE

import tf transformations

# TF AAFRTTHREE

from tf2_ros.static_transform_broadcaster import StaticTransformBroadcas

ter # TF B3SUMRAR R

class StaticTFBroadcaster(Node):
def init_ (self, name):

super().__init__ (name)

# ROS2 T R EMHEKE

self.tf_broadcaster = StaticTransformBroadcaster(self)

# BIE— TF I BB R

static_transformStamped = TransformStamped()

# QE— MR THRAHEINR

static_transformStamped.header.stamp = self.get clock().now().to
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| msg() # RELIRTHE S AT AR
static_transformStamped.header.frame_id = 'world'
# R E— IR HRAVIR L IR R

static_transformStamped.child frame_id "house'

# IRE— N ERT R B IR IR R

static_transformStamped.transform.translation.x = 10.0
# R ELRT®RPH X Y. Z ANER

static_transformStamped.transform.translation.y = 5.0

static_transformStamped.transform.translation.z = 0.0

quat = tf _transformations.quaternion_from euler(9.0, 0.0, 0.0)

# BRI AR AN T (roll, pitch, yaw)

static_transformStamped.transform.rotation.x = quat[Q]
# BRI HRFPAI X, Y, Z @AY (ETH)
static_transformStamped.transform.rotation.y = quat[1]
static_transformStamped.transform.rotation.z = quat[2]
static_transformStamped.transform.rotation.w = quat[3]

self.tf broadcaster.sendTransform(static_transformStamped)

# ERTLRER, FERR O LRRANLEXRRETE

def main(args=None):

rclpy.init(args=args) # ROS2 Python #%[0

#iatL
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node = StaticTFBroadcaster("static_tf broadcaster") # fIJ& R0S2 5 & %f

KHHEITIIRW

rclpy.spin(node) # TEIFRF ROS2 IR
node.destroy_node() # HETAXR
rclpy.shutdown()

def main(args=None):
rclpy.init(args=args)
node = StaticTFBroadcaster("static
T B
rclpy.spin(node)

node.destroy_node()
rclpy.shutdown()

:wall

6) HIANIES “chmod +x static_tf_broadcaster.py” , HiZTEZE, HREFHN s

tatic_tf _broadcaster.py M- FaIHITHR .

ubuntu@raspberrypi:~/hiwonder_ws/src/tf_demo/tf_demo$ chmod +x static_tf_broadca
ster.py

ubuntu@raspberrypi:~/hiwonder_ws/src/tf_demo/tf_demo$

3.2 Bl tf_listener.py

1) MIAIES “vim tf_listener.py” HRERERF, EFTEHERF. NFEEK, BIET
“i” EIRIfEeR. 1EGER, T “Esc” , #IA “: wq” REHIRE.

ubuntu@raspberrypi:~/hiwonder_ws/src/tf_demo/tf_demo$ vim tf_listener.py

#!/usr/bin/env python3

# -*- coding: utf-8 -*-
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import rclpy # ROS2 Python $E[
|E:S

from rclpy.node import Node # ROS2 T
import tf_transformations # TF ARFRITHRE
from tf2_ros import TransformException # TF LT 5
EES

from tf2_ros.buffer import Buffer # FHELIRTES
B4R

from tf2_ros.transform_listener import TransformListener # MaRTALFRETHR

SRR e

class TFListener(Node):

def _init_ (self, name):

super().__init__ (name) # ROS2 15
R AR
self.declare parameter('source frame', 'world') # B

—NRLIRRBHESH

self.source_frame = self.get parameter( # sk

EMINPIRENSHE, BURKAE

"source_frame').get_parameter_value().string value

self.declare_parameter('target_frame', 'home') # O

9
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—MERLRRBHSH

self.target_frame = self.get_parameter( # ok
ERMPIRENSHIE, SNARAE

"target_frame').get parameter_value().string value

self.tf _buffer = Buffer() # BIER

AR EIRE BRI X

self.tf_listener = TransformListener(self.tf_buffer, self) # 6

i AR AR AR R A HE T RR

self.timer = self.create_timer(1.9, self.on_timer) # B

—MEEFEAERRS, LEBALRER

def on_timer(self):

try:
now = rclpy.time.Time() # 3RBU RO
S E TR
trans = self.tf buffer.lookup transform( # M50

LA RIIR L AR R B B AR AR R A L AR T i
self.target_frame,
self.source frame,
now)

except TransformException as ex: # SR

IR IRIREVE Y, HEAFERS

10
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self.get logger().info(

f'Could not transform {self.target frame} to {self.source

| frame}: {ex}')

return
pos = trans.transform.translation # 3REX
EEE
quat = trans.transform.rotation # IREE

SIES (HTHD

euler = tf_transformations.euler_from_quaternion([quat.x, quat.y,

quat.z, quat.w])

self.get logger().info('Get %s --> %s transform: [%f, %f, %f] [%f

%f, %]’

% (self.source_frame, self.target_frame, pos.x, pos.y, pos.z, e

uler[0], euler[1], euler[2]))

def main(args=None):

rclpy.init(args=args) # ROS2 Python EO#MIEL

node = TFListener("tf_listener") # B3 ROS2 TI AT R FHHITH]
vR 1L

rclpy.spin(node) # fEIFERF ROS2 IR

node.destroy_node() # HEETAXNR

rclpy.shutdown() # J<[M] ROS2 Python 3O

11
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def main(args=None):
rclpy.init(args=args)
node = StaticTFBroadcaster("st
T 8% &
rclpy.spin(node)

node.destroy_node()
rclpy.shutdown()

:wal]
2) HINIES “chmod +x tf_listener.py” , HiZTEIZE, HR7EFER tf_listene

r.py ¥ AT HITIUR .

ubuntu@raspberrypi:~/hiwonder_ws/src/tf_demo/tf_demo$ chmod +x tf_listener.py

ubuntu@raspberrypi:~/hiwonder_ws/src/tf_demo/tf_demo$ l

3.3 setup.py XHIEE

setup.py XHREX—" RS2 BMZHFEMMERE, RIS TENTHIE. KFX
B MERBENRRKEEFES, TUASMALEERDE. REMEM RS2 €. FER

static_tf_broadcaster.py #1 tf_listener.py HIIZFANOEZ setup.py XHF.

1) A “cd ..” 82, UIREBIE—LRER.

ubuntu@raspberrypi:~/hiwonder_ws/src/topic_demo/topic_demo$ cd ..

ubuntu@raspberrypi:~/hiwonder_ws/src/topic_demo$ [

2) A “vim setup.py”’ 1%, HiIZTEZE, TFH setup.py Xt

ubuntu@raspberrypi:«/hiwonder:ws/src/topic:demo$ vim ;etup.py

3) #¥T “1” BHEANTHRERN, WAUTRBEERNVE L.

'static_tf_broadcaster = tf_demo.static_tf_broadcaster:main’,

'tf_listener = tf _demo.tf listener:main’,

12
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install_requires=['setuptoo
zip_safe=True,
maintainer="ubunti
maintainer_emai

descripti

license= -
tests_require= [ Py
entry_points={

r:main’,

main’,

following = tf_demo. turtle_fq

ster:main’',

tf_demo.turtle_tf_broadcaster:main’,

ollowing = tf_demo.turtle_following:main',

3.4 wIFEIT

1) WFRIITIRE, #MIA “cd ~/hiwonder_ws/” 1§<, 12| T{EZEAIBR.

ubuntu@raspberrypi:~/hiwonder_ws/src/hello_world_demo$ cd ~/hiwonder_ws/

ubuntu@raspberrypi:~/hiwonder_ws$ I

2) A “colcon build” #£%, HRTEZE, mEFIIETEIFAITIEE

ubuntu@raspberrypi:~/hiwonder_ws$ colcon build]j

3) BMIAIES “source ./install/setup.bash” , FHiZTEIZE, IIIFETEE I

ubuntu@raspberrypi:~/hiwonder_ws$% source ./install/setup.bash

4) HINIES “ros2 run tf_demo static_tf_broadcaster” , Fi&TEZ%E, BI)

static_tf broadcaster &,

13
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ubuntu@raspberrypi:~% ros2 run tf_demo static_tf_broadcaster l

5) RARARE, ®IF “Split Vertically” =3, #HE—IMHNLIKEOD.

0SCO ehtt J/fraspberrypi: l]311/123x29

hmod +x p subscriber.py

icdbd79/roslaunch-raspberrypi-821.log

started roslaunch server http://raspberrypi:41
ros_comm version 1.14.13

o: melodic
version: 1.14.13

NODES
auto-starting new master

process[master]: started with pid [835]
ROS_MASTER URI=http://raspberrypi:11311/

6) HINIES “ros2 run tf_demo tf_listener” , HiZTREIZE, B&Ehtf _listen

er AR

ubuntu@raspberrypi:~$|ros2 run tf_demo tf_listener

[INFO] [1706519151.659170311] [tf_Llistener]: Get world --> ho
me transform: [-6.000000, -11.000000, 0.000000] [0.000000, -0
.0000AO, 0.000000]

[INFO] [1706519152.635825534] [tf_listener]: Get world --> ho

me transform: [-6.000000, -11.000000, 0.000000] [0.000000, -0
.000000, 0.000000]
[INFO] [1706519153.637413658] [tf_listener]: Get world --> ho
me transform: [-6.000000, -11.000000, ©.000000] [0.000000, -0
000000, 0.000000]

AUBEHH RGP HEEARMLITR, — PR world, —= house, W& Z[EJHIHEXS
NERASRENE, BE—MEEH TF FREITLHER.

3.5 Bt

3.5.1 static_tf_broadcaster.py

IRESEIHBR, MIBIEFHEIERE, TERR:

14
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HESEEA }—»[ SlETF s }

k.

[ AAFRATIA }

A 4

BT IR J«—[ AL ‘

B3 T StaticTFBroadcaster TR 2, MU X RETCIE T TF I #E=8, REERK
BEIRLFRR M FLFRF B AR home LFRANEEIRE SN BIEEFHLRERER, FIH
tf_transformations JFRRM AEEIRA U T HAEN, D R B THIENE I T B X RIFLL

I RBERNMEFSETERER, BREAEMT RSl TREREHM M FALARE] home AFRAIMER
T HF

3.5.2 tf_listener.py

RIFESCIAIRR, FIEREFHEIZEIZE, MTERR:

TSN }—{ﬁgﬂﬁ%aﬁﬁﬁ]

L

{ SRE AT AR }

h 4

HEDEHXEEN H%&Tﬁei’ﬂﬁﬁ%ﬁ%@ﬁw

BT TFListener TR, MIBH T RMRAGIZET TF 2R XAUENTR, RE T
REUFE B RS Y, B ER RO AN LR EIGE ELIFRE N BIRE IR IR,
REVEA B ETSESITENR HIER, FR AR T ARk ik ME) F E 155, HAE R 2 SERT
EELIRREPNTERIR, HAHE BT RS A PR SRR AR IR S .

15
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4.1 B turtle_tf_broadcaster.py

1) BEHA LA logo, %3 System Tools = Terminator.

PN

L] Internet >
-
1] Sound & Video >

!;7' Graphics

{5 system Tools f:jﬁpnnMaMr

a y Accessories

4-h
<y Help >

=]
— | Preferences »

“! Run

¥
. Shutdown

2) HIN “cd hiwonder_ws/src/tf_demo/tf_demo/” #54, #]#:Z| tf demo HIXX

HrRF,

ubuntu@raspberrypi: ~/hiwonder_ws/src/tf_demo/tf_demo 80x24
ubuntu@raspberrypi:~$ cd hiwonder_ws/src/tf_demo/tf_demo/

ubuntu@raspberrypi:~/hiwonder_ws/src/tf_demo/tf_demo$ I

3) HiAEZ “vim turtle_tf_broadcaster.py” HiEIER, SHITHEHIERF. NIFE

gk, BT “i” BIAER. fE05Em, T “Esc” , HIA “: wq” REHEE.

ubuntu@raspberrypi:~/hiwonder_ws/src/tf_demo/tf_demo$ vim turtle_tf_broadcaster.

p fr"l

#!/usr/bin/env python3

# -*- coding: utf-8 -*-

16
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import rclpy # ROS2 Python $EOFE

from rclpy.node import Node # ROS2 Frim

from geometry msgs.msg import TransformStamped # LIRTHIHE

import tf_transformations # TF LFrTTHRE

from tf2_ros import TransformBroadcaster # TF ApRTSHRs 525
from turtlesim.msg import Pose # turtlesim /BB EH
=

class TurtleTFBroadcaster(Node):

def init_ (self, name):

super(). _init__ (name) # ROS2 TR
IEER

self.declare_parameter('turtlename', 'turtle') # SIE—1NE
BB MmEH

self.turtlename = self.get parameter( # R ERI

MIRENSHIE, SURAERANE

"turtlename').get_parameter_value().string value

self.tf_broadcaster = TransformBroadcaster(self) # BIE—T

17
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F AR AT B R AR N

BE, TRERNMERS

Pose,

V] |- ap =

self.turtle pose callback, 1)

def turtle_pose callback(self, msg):
E— IR RMEHERNEEERY, BUEHRETAALRER

transform = TransformStamped()

—MIRERATHBIR

transform.header.stamp = self.get_clock().now().to_msg()

i B AR RIH B BT R B

transform.header.frame_id = 'world'

B MR IRA R AR R

transform.child_frame_id = self.turtlename

B — MR R A BIRIR R

transform.transform.translation.x = msg.x
BAFTHRPH X, Y. Z EHFER

transform.transform.translation.y = msg.y

transform.transform.translation.z = 0.0

self.subscription = self.create_subscription( # BIE—MMT

f'/{self.turtlename}/pose"’, # ERASHPIRK

# Bl

# B

# &
ML

# 1X

# &

18
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g = tf_transformations.quaternion_from_euler(@, 0, msg.theta) #

WERR R AR AT (roll, pitch, yaw)

transform.transform.rotation.x = q[0] # %
B AR X, Y. Z EAYEERE (T

transform.transform.rotation.y = q[1]

transform.transform.rotation.z = q[2]

transform.transform.rotation.w = q[3]

# Send the transformation

self.tf_broadcaster.sendTransform(transform) # [T, B
fRNETWE, BREEFHFLIRTIRER
def main(args=None):

rclpy.init(args=args) # ROS2 Python #%[0

LR
node = TurtleTFBroadcaster("turtle tf broadcaster") # fIJ& R0S2 5 & X}

KHHEITIIRW

rclpy.spin(node) # TEIFRF ROS2 IR

node.destroy_node() # HETAXR

rclpy.shutdown() # XM ROS2 Python
%0

19
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def main(args=None):
rclpy.init(args=args)
node = StaticTFBroadcaster("static
T 8% &
rclpy.spin(node)

node.destroy_node()
rclpy.shutdown()

:wal]

4) HIANES “chmod +x turtle_tf_broadcaster.py” , F#&TEIZE, ARENt

urtle_tf broadcaster.py IR ITIR .

ubuntu@raspberrypi:~/hiwonder_ws/src/tf_demo/tf_demo$ chmod +x turtle_tf_broadca

ubuntu@raspberrypi:~/hiwonder_ws/src/tf_demo/tf_demo$ I

4.2 9|3 turtle_following.py

3) A4 “vim turtle_following.py” wiBTERF, EFITEHIEF. MEELY,

BT 1" BTN, BHGER, BT “Esc”, WA “: wo” RESHEH.

ubuntu@raspberrypi:~/hiwonder_ws/src/tf_demo/tf_demo$ vim turtle_following.pyl

#!/usr/bin/env python3

# -*- coding: utf-8 -*-

import math

import rclpy # ROS2 Python #E[
|E:S
from rclpy.node import Node # ROS2 Tk

20
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import tf_transformations # TF SRFRATHRE
from tf2_ros import TransformException # TF TR
EES

from tf2_ros.buffer import Buffer # FIELRTHRER
FREEYSES

from tf2_ros.transform_listener import TransformListener # MSOTARERZT#R

HIBEIT RS 3¢

from geometry msgs.msg import Twist # ROS2 REITHIH
=2
from turtlesim.srv import Spawn # BRERMRSIE
O

class TurtleFollowing(Node):

def init_ (self, name):

super(). _init__ (name) # ROS2 5
=8l
self.declare_parameter('source frame', 'turtlel') # B

—NREITRBNESY

self.source_frame = self.get_parameter( # ok

ERMNIRENSHIE, BURARIAME

"source_frame').get parameter_value().string value

self.tf buffer = Buffer() # MR

21
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IR IRE BRI X

self.tf_listener = TransformListener(self.tf_buffer, self) # g

i AR AR AR R A HE T RR

self.spawner = self.create_client(Spawn, 'spawn') # B3

—MEKEE B RNE PG

self.turtle _spawning_service_ready = False # =5

21K e B % AR S5 BRI

self.turtle_spawned = False # BB

B IR RS AL

self.publisher = self.create publisher(Twist, 'turtle2/cmd vel',

1) # QIZIRMEZENERAEEIER

self.timer = self.create_timer(1.0, self.on_timer) # 6

—MEERHANERER, 1EHIRMEE RS

def on_timer(self):

from_frame_rel = self.source_frame # IRALER
EX

to_frame rel = 'turtle2’ # BfRk
(AR

if self.turtle_spawning service_ ready: # MR

22
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ZIEKERE MRS

if self.turtle_spawned:

Dbz N mezde A n
try:

now = rclpy.time.Time()

E TR

trans = self.tf_buffer.lookup_transform(

AT ZIR AL AR R B B AR AR R AV AR T 3
to_frame_rel,
from_frame_rel,
now)

except TransformException as ex:

IR RIRENR Y, HEAFRERE

self.get_logger().info(

e rel}: {ex}")

return

msg = Twist()

12

scale_rotation_rate = 1.0

BAE, TERRE

trans.transform.translation.y,

f'Could not transform {to_frame_rel} to {from_ fram

msg.angular.z = scale_rotation_rate * math.atan2(

# WK

# 3RBY ROS

# Me0ry

# R

# BIIERE

g

# RIEE

23
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trans.transform.translation.x)

scale_forward_speed = 0.5 # RIEE

iR, HHELRE
msg.linear.x = scale_forward_speed * math.sqrt(
trans.transform.translation.x ** 2 +

trans.transform.translation.y ** 2)

self.publisher.publish(msg) # XHIR

Fi8%, SRIRMEIEE)

else: # NRERFE

BRIREER

if self.result.done(): # BEFE
AR TER

self.get logger().info(

f'Successfully spawned {self.result.result().name}

self.turtle spawned = True

else: # KRB
AR IR PG

self.get logger().info('Spawn is not finished')

else: # MR%

AR R AR S

if self.spawner.service is_ready(): # MRE

24
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faE RS RO LR

request = Spawn.Request() # BIE—
MERBV IR

request.name = 'turtle2’ # REIE

REENAS, BIFERE. xy B, &5

request.x = float(4)

request.y = float(2)

request.theta = float(9)

self.result = self.spawner.call_async(request) # KiE
AR 55157k
self.turtle_spawning_service_ready = True # IREFR

EiL, "REBELFEIEK
else:

self.get logger().info('Service is not ready') # 5

& Al AR 55 2RI IR B RR LRV R

def main(args=None):
rclpy.init(args=args) # ROS2 Python $ZO#AK

node = TurtleFollowing("turtle following") # €I R0S2 ¥ S XtRHFHITH]

a1k

rclpy.spin(node) # BEFEDF ROS2 IBH

25
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node.destroy node() # HETEIR
rclpy.shutdown() # XA ROS2 Python #EO

def main(args=None):
rclpy.init(args=args)
node = StaticTFBroadcaster("static
T 8% &
rclpy.spin(node)

node.destroy_node()
rclpy.shutdown()

:wal]

4) HIN}ES “chmod +x turtle_following.py” , FHi&RTEZE, AHREFH turtl

e_following.py M- AT THLIR

ubuntu@raspberrypi:~/hiwonder_ws/src/tf_demo/tf_demo$ chmod +x turtle_following.
Py

ubuntu@raspberrypi:~/hiwonder_ws/src/tf_demo/tf_demo$ [

4.3 B2 turtle_following.launch.py

EXNMIRBENTEFBIERAERE. 50 1 LGRS, 506 2 NLTRE
G R IRPEIEHI 0PI R, ATRUETF B XIS S A0S B R —1 launch X, i
1T launch XHBARRANHAFE.

1) A “cd ..” 5L, BEE-HBR.

ubuntu@raspberrypi:~/hiwonder_ws/src/tf_demo/tf_demo$ cd

ubuntu@raspberrypi:~/hiwonder_ws/src/tf_demo$ I

2) PREHIN “mkdir launch” #%, 8JZ launch XX#&.

Spbeerpi:=/hiwonder;wsfsrcftf_demo$ mkdir launchl

3) HIN “cd launch/” #%, #A\ launch X%,

ubuntu@raspberrypi:~/hiwonder_ws/src/tf_demo$ cd launch/

spberrypi:~/hiwonder_ws/src/tf_demo/launch$ I

4) HiA{E% “vim turtle_following.launch.py” HiEIEF, SHITEEF. WU

26
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Tiem, BT ‘17 BIAER. BBGTR, BT “Esc” , BN “: wq” REFHIRE.

ubuntu@raspberrypi:~/hiwonder_ws/src/tf_demo/launch$ vim turtle_following. launch

.oyl

from launch import LaunchDescription

from launch.actions import DeclarelLaunchArgument

from launch.substitutions import LaunchConfiguration

from launch _ros.actions import Node

def generate_launch_description():

return LaunchDescription(][

Node (

package="turtlesim',

executable="turtlesim node’',

name="'sim'

)s

Node (

package="'tf_demo',

executable="turtle tf broadcaster',

name="'broadcasterl’,

parameters=[

{'turtlename': 'turtlel'}

27
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D

)s

DeclareLaunchArgument(

"target_frame', default_value='turtlel’,

description='Target frame name.’

executable="'turtle_tf broadcaster',

{"target_frame': LaunchConfiguration('target_frame')}

)>

Node (
package="tf demo',
name='broadcaster2’,
parameters=[

{'turtlename’': 'turtle2'}

]

)>

Node (
package="tf demo',
executable="turtle_following',
name="'listener"',
parameters=[
]

)>

28
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package="tf demo'
executable="turtle
name="'hroadcasterl’
parameters

{'turtlename': '"turtlel'}

]
)

DeclarelLaunchArgument (
"target_frame', default_value='turtlel',

5) HIAN3ES “chmod +x turtle_following.launch.py” , ##&TEZ%E, HREF

A turtle_following.launch.py M- AT ITHR

ubuntu@raspberrypi:~/hiwonder_ws/src/tf_demo/launch$ chmod +x turtle_following.1l
aunch.py

ubuntu@raspberrypi:~/hiwonder_ws/src/tf_demo/launch$ l

4.3 setup.py XHgE

setup.py MHRENX— ROS2 BRI HEMMERE, RETENTHIE. KFix
A MEREMZRZEFER, TUAEWALEEBIE. LREMEM RS2 8. FEHF
turtle_tf_broadcaster.py # turtle_following.py HIIZFANOBZ] setup.py L&
F.

5) WA “cd ..” 5L, VNRB|E—RER.

ubuntu@raspberrypi:~/hiwonder_ws/src/topic_demo/topic_demo$ cd ..

ubuntu@raspberrypi:~/hiwonder_ws/src/topic_demo$ [J

6) AN “vim setup.py” #E%, HIETEZE, #TH setup.py XH.

ubuntu@raspberrypi:ﬁ/hiwonder:ws/src/topic:demo$ vim ;etup.py

7) BT “1” BEANATRERN, MAUTREBIENHVELE.

import os

from glob import glob

(os.path.join('share', package_name, 'launch'), glob(os.path.join("'launc

h', '"*.launch.py'))),

29
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"turtle_tf broadcaster = tf_demo.turtle_tf_broadcaster:main’,

"turtle_following = tf _demo.turtle_following:main',

ubuntu@raspberrypi: ~/hiwonder_ws/src/tf_demo 80x24
setuptools import find_packages, setup
rc os
rom glob import glob

package_name = "tf

setup(
name=package_name,
version="90.0.0",
packages=find_packages(exclude=["'test']),
data_files=
('share/ament_index/resource
urce/" + package_name]),
+ package_name, ['package.xml']),
(os.path.join('share', package_name, 'launch'), glob(os.path.join(

launch.py'))),

]V
install_requires=['setupto
zip_safe=True,
maintainer="ubu
maintainer_emall=
description='TODO:
license="TODO: License decl

-- INSERT --
tests_requir
entry_points=
maln

ster:main

),
)
i

- INSERT --

8) EMIA “:wq” , REHEREXH.

static_tf_broadcaster:main’',
1er:main’,
.turtle tf broadcaster:main’',

o.turtle ?HWiuq;nQ.uﬁiu',

30
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4.4 YWFEIT
1) MFARITIURG, #IA “cd ~/hiwonder_ws/” 354, {IBITIE=EME R

iraspberrypi:~/hiwonder_ws/src/hello_world_demo$ cd ~/hiwonder_ws/

@graspberrypl:~/hiwonder_ws$ I

2) MIA “colcon build” #%, FHRTEZE, HmFITIETEFHIESR.

ubuntu@raspberrypi:~/hiwonder_ws$ colcon build]j

3) BMIAIES “source ./install/setup.bash” , FHiZTEIZE, ILIFETEE I

ubuntu@raspberrypi:~/hiwonder_ws$ source ./install/setup.bash

4) HiAN¥ES “ros2 launch tf_demo turtle_fllowing.launch.py” , HiZT[E

%, BEhturtle_fllowing.launch.py 3.

@raspberrypi:~% ros2 launch tf_demo turtle_following.launch.py

5) RARARE, ®IF “Split Vertically” =3, #HE—IMHNLIKEOD.

roscore http l/raspberrym 11 31 1/123x29
g h se_su

criber.py
cdbd79/roslaunch-ra rypi-821.log
ilwu log file disk usage. Usage is <

started roslaunch server http://raspberrypl:
ros_comm version 1.14.1:

di
__Ur‘l'll n:

NODES

auto-starting new master
process[master]: arted with pid [835]
ROS_MASTER _URI=http://raspberrypi:11311/

6) HHIAES “ros2 run turtlesim turtle_teleop_key” , HIRTREIZE, Bt

urtle_teleop_key $THIF5 =,

31



AL RBRBRAE

Shenzhen Hiwonder Technology Co., Ltd.

ubuntu@raspberrypl:~$ ros2 run turtlesim turtle_tele
ey
Reading from keyboard

se arrow keys to move the turtle.
se G|B|V|C|D|E|R|T keys to rotate to absolute orientati
'F' to cancel a rotation.
to quit.

7“7 giEfNERBE, BM—RINEREIRERED.

TurtleSim

4.5 EFSH

4.5.1 turtle_tf_broadcaster.py

RIESLIAZR, MIBREFMNEIZEE, MTERR:
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\ TN }—» TEEeirERe

{ HEHRT AR } AR ISR

A

h 4

[ e J<—{ R E R

BT TurtleTFBroadcaster im 3, #IA LTI X RETBIR TF /488, HEmiT R/
BRAEHE, EVERERYPIREESER Y FLIRE AR AR TIRER, RE
FRANE, ede F A BN AR T, FHBE T B AP LR T RE R RBL X,
M REIRYE/ VG R SKRM ESS B EAE R LR THRIRERX R, ARERXITHIFT
R PR e B SR AR R S

4.5.2 turtle_following.py

RIFESCIAIRR, FIEREFHEIZEIZE, MTERR:

RSN H SRR l

L

‘ HEmESS J

h

BT SR H e 27 ‘

BT TurtleFollowing Tim 2, MU T S ERIE T TF MWT=SFIRE publisher,
Bt EHEIE TR SEMRSRNARX R, TEHBINERNREESE, F—8
FERERRMEE R, AR RESRNMEMESIINES BF SR Eah LI RMERR , AT
ETF TF BT X AL T ROS2 IFMETAANE R lE A IR FEEHI R A
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28 17 IR ROS2 URDF {1BAEEFE
1.URDF 84t

ROS FRHEYEZEIE 7774 f URDF, £FREBHE W AREREN, TRALUBMIHHIEIRZA
BSHRE, TR ERL R ABISNBIAEE . URDF BREISTHHEAAIR XML 483K,

2. HlE8 ABYLERY

BIEMAFARNIED, RNBCFEARTIFANARMSY, LLWNEA—RK
EHEHLEN. WENRE ., ERFRGR. TR RGRE2ER, HELE—LERAHEA,
FTREBI[RALZINEE, OB LUERZ KRBT HEITH M.

.E. LY

p=it oy ]
e

™ [}
e

_!gj

o WBHLHHMERE. k. BNFIITIAUEINRE;

o RHARZGHMEAURGXLZEEEFEANESE, LB ANIEEE, BREER
FHE,;

o ERAGEIFEBH LAMIDR. WM IV, REMFIGK. BrFF, ETNH
AR B B RVRZSFISNEBEY IR 5

o HHAZHMERNARIENERRAFT, —RENEFIR. ERFHETLEL, UK
BHmRERGME ARG
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3.URDF &%

3.1 FHF Link BYIEIR

PRI SRR LR AR RIAER 7 BISNAAYRE M, SMBRERT. e R, 49
EREMEERE. RMER. WiESHF.

visual

geometry collision

frame geometry

AR E EAT 6], BB link k0T

<link name="1link 4">

<visual>

<geometry>

<mesh filename="1link 4.stl"/>

</geometry>

<origin xyz="0 © 0" rpy="0 0 0" />

</visual>

<collision>




AL RBRBRAE

Shenzhen Hiwonder Technology Co., Ltd.

<geometry>

<cylinder length="0.5" radius="0.1"/>

</geometry>

<origin xyz="0 0 -0.05" rpy="0 0 0" />

</collision>

</link>

link $RZ s name TRIDEFHBHR, BITTUEEN, F3K joint EHE 1ink B
RHE, SERBXNER.

link Bif<visual>&B4r kA2 ABISPI, LELn:

® <geometry>FRRJLAITR, BifEA <mesh> @A T —NEZ 4804 IR ATIE H4F
FEEIIN, MBXA stl X, BELEMEINEAZ—H.

® <origin>TRUIRABMMBMNEN RS, DAZE x. y. z FEEHFERE, Fr
oll, pitch. raw s, NEZRZENE, BEH 0.

EEBSr<collision>, HWRHHESY, BMASIUTFRM<visual>—H#, thH<geo

metry>#i<origin>, FHIMER], ELXHTILLE K.
® <visual>IWHEAEWANFZAT LEHIRT, BHEMTEHR.

® <collision>&B4IN2HARH 2R N EITIZ P AVIRZ, ELANHLEE A S50 F anfar s
BEAE,

3.2 X35 joint ik
M NER PRI AR A EBII KT joint FRZE, AREEMEIIEE.

URDF KT H Mz EhkE,
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1) continuous, IRNEEEER), FILAEISRE—MHTRAER:, L hERNRF, 3

E Rtk i) %
continuous hEEE KT, AILAEE e i T PR ie
MRt XTS5, LT continuous, B2 BHEENABER
revolute
PR
prismatic EENXT, IBRHEBHNKRT, FTEMERR
fixed BEEXT, PRIFENHIEFHRRT
floating FEIRT, AFHITER. EEED
planar FEET, AFEFEIEXGE LR ERRE
BT xR,

2) revolute, LEMEF XY, 0 continuous XEIMXFIET AR IRIEL:E, M=
wABERS, LLaNHERNRENEST, BB TXME.

3) prismatic, BEFXT, ALUEE—IHTR, UFBLEHNRIR, —REZ%HE
MR XMIETN TR

4) fixed, EEXT, RE—MARFEHIXT, TEHERTRLLESNER, Lt
RN NER, REAENSAL, HNNEREFASTHN, KAHFEFANEZESRAFTE Fi
xed.

.

5) Floating BiF&Ix¥, A planar EFEXY, XAMERBENEL.
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7£ URDF #REdh, B— link BMEMARXHFE—E xml AEMER, LLAXTHEFMA4,
BB ZH—Fh.

<joint name="joint 2" type="revoluteu">

<parent link=1link 1"/>

<child link=ulink 2"/>

<origin xyz="0.2 0.2 0" rpy="0 0 0"/>

<axis xyz="@ 0 1"/>

<limit lower="-3.14" upper="3.14" velocity="1.0"/>

</joint>

® parent iR%E: HIRIE;
® child #r%: HIRFEN, FEFSENRXENFLEIZD;

® origin: REAMNMEMLITRRZENXR, LREETFLEHEE, FTLUIERA
XA EZ A R EE—E;

® axis RNXTEFMHRMEE, iz FT 1, MERRXNIEEZZELS 2
HRY IE 75 EHETTHY ;

® limit MRTEHP—LRFT, LLUMRNMIE, RRUE, MERXEEF.

EE: ROS RHRTFHBMBANRLGE m, REEZINE (R2E) , FFUXEMN3.14 5

5
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FRALATE-180 E R 180 B2 EER), KiRER m/s, MIRERE rad/s.

4.5 [ AER
4.1 QIENS[AER

1) BEHA LA logo, %3 System Tools = Terminator.

‘\@ ) Intemnet >
-
lll Sound & Video >

% Graphics

2) A “cd hiwonder_ws/src/” 1£%, ¥I#%E| hiwonder ws TAEZFIEAY src X

HrRF,

ubuntu@raspberrypi:~% cd hiwonder_ws/src/

ubuntu spberrypi:~/hiwonder_ws/src$ l

3) %A “ros2 pkg create urdf_demo --build-type ament_python --depend
encies rclpy” HiZTEZE, GE—12A “urdf_demo” BIINEEE, ARMKFXFE rcl

py-

src$ ros2 pkg create urdf_demo --build-type ament_python --dependencies r-;h:."yl

4) N “cd urdf_demo/” 154, ]#:F| urdf_demo NEEEL T

buntu@raspberrypi:~/ ws/src$ cd

ubuntu@raspberrypi urdf_demo$ l
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5) N “mkdir urdf” #§%, B urdf 3XHE.

ubuntu@raspberrypi:~/hiwonder_ws/

spberrypi:~/hiwonder_w /urdf_demo$ cd urdf
ubuntu@raspberrypi:~/hiwonder_ws/src/ /urdf$

7) MIAFES “vim simple_demo.urdf” ‘RiEFERF, EFITHEER. NEEK, BR

T “i” BIWf2ek. 18245em, T “Esc” , HWIN “: wq” REFHEBEH.

ubuntu@raspberrypi:~/hiwonder_ws/src/urdf_demo/urdf$ vim simple_demo.urd fl

<?xml version="1.0"?>

<robot name="materials">

<material name="blue">

<color rgba="0 0 0.8 1"/>

</material>

<material name="white">

<color rgba="111 1"/>

</material>

<link name="base_link">

<visual>
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<geometry>

<cylinder length="0.6" radius="0.2"/>

</geometry>

<material name="blue"/>

</visual>

</link>

<link name="right_leg">

<visual>

<geometry>

<box size="0.6 0.1 0.2"/>

</geometry>

<origin rpy="0 1.57075 0" xyz="0 0 -0.3"/>

<material name="white"/>

</visual>

</link>

<joint name="base_to_right leg" type="fixed">

<parent link="base_link"/>

<child link="right_leg"/>

<origin xyz="0 -0.22 0.25"/>

</joint>
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<link name="left_leg">

<visual>

<geometry>

<box size="0.6 0.1 0.2"/>

</geometry>

<origin rpy="0 1.57075 0" xyz="0 0 -0.3"/>

<material name="white"/>

</visual>

</link>

<joint name="base_to left_leg" type="fixed">

<parent link="base_link"/>

<child link="left_leg"/>

<origin xyz="0 0.22 0.25"/>

</joint>

</robot>
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8) HiAIEZL “chmod +x simple_demo.urdf” , HiZTEZ%E, HRTFEH simple d
emo. urdf I-F AT TR .

ubuntu@raspberrypi:~/hiwonder_ws/src/urdf_demo/urdf$ chmod +x simple_demo.urdf
ubuntu@raspberrypi:~/hiwonder_ws c/urdf_demo/urdf$

4.2 Sz ANRENEL

EEARE ML RARBIN TR :

EXT—MERMSRARE, EEARMINBENT

10
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1) EXTEMER - EEfRaE.

Z2¥m -l_ vVers _LUI 1=

<robot name=’

<material name=

<material name=

I <color rgba=

2 L=
</MateriaL->"

2) EXTEPREZEHM (base_link), FAIEGEMBRFME AL,

radius=

<link name=

11
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4) RARIMARRE X TEEEZNZENXT, 7 ERREEETAREZRNRE S
F (o, -0.22, 0.25), LRI T (0, 0.22, 0.25), REIRFEINIRE THestAE , FHETH

l_LO

<joint name=
<parent link=
<child link=
<0origin

</jolnt>

<jJolnt name= Dba
<parent link=
<child link=
<origin Xy

FEDMREREX TN EENBARNME, JUARAR, EFREEEXR,

BEEXME EAF MBS KDFEREE, Tl T RMHBFARBE X .

12
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55 18 1 R0S2 Gazebo =H#HHR{FEF
VAN

1.Gazebo &4t

Gazebo Z ROS RGFHRAE RN =ZHEYRMETSE, IFENNF5IE, USSR
EMERER, MU LUEMHN AR EAIME, B UM RS, S R UFERE .

ELARRNNEF L — N KEZE, AL Gazebo FIRINA ERERIIEE, HELINFEAN
T AVERFIRR CER S BIIRA VR B AN E ASCIMSELE, R fER Gazebo SEiiffs
B, FEEFRBEANST, BIRERLY LKREIT.

FRAZEAL Gazebo XIFHITEF &, ARARBIIRMNMIEN R AT L, MUHNE AT
MANFATREA, ANSAFLRRERESTEE

2.3&4T Gazebo

1) miZL LAl logo, i%#F System Tools = Terminator.

A
@
@ Programming >
@ ntemet >
1
1] Sound & Video >
% Graphics

45 system Tools [~ IReiminator

a y Accessories
i: Help >
=]

=| Preferences »

¥/ Run

. Shutdown
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2) HIA “ros2 launch ros_gz_sim_demos robot_description_publisher.la

unch.py” #}#ZR[EZ, BT robot_description_publisher.launch.py 3Cff.

ubuntu@raspberrypi:~$ ros2 launch ros_gz_sim_demos robot_description_publisher. launch.py

BITHRING, ST Ignition M{FEFEM Rviz LA, FHATFTAERNERHIE K
iz

Gazebo
' World Entity 1
Render Engine Gui Plugin
Physics Collision Detector ode
Scene
Physics Engine Plugin
World Sdf
+ Magnetic Field
Atmosphere
+ System Plugin Info
Render Engine Server Plugin
Physics Solver DantzigBoxedLcpSolver
+ Gravity
Name empty
. ; : + Physics
e T rEIEEE N Render Enaine Server Headless
z // ;’! !f ] ! \ \ \ < ~ Entity Tree <=
i // // {.’ \ \ \ b .
> 49, ground_plane
//// /f \\\\\\\\\ » @ sun
/ / > 4b, my_custom_mode!
// // // // \ \ \\\\ <
./. / \ < ﬁ\m%
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& 19iE ROS2 Rviz TE{EH

1.Rviz2 &/

/AT LGS, SMMEHOTIEE, MRBNARNKIEEE LM, REREE
FRBURRAR, LAl MRS, RINFEMEASRITHRE KIS, THREANBAS
HRARTEETI R P EAEMLNE.

BB SHAKIFBII[ABESM, BNFHETUBENNEANELRIIFE,
MXIHERER, HRSTEERBFNER, RiFk ZHMBI. BLEELFE, BIRERRM
HEH, ATILHSRTZRARAER.

FrE, BT UR KRS EHE, Rviz2 R XE—FHBEAF LT IZRAIH
B S, NBRARE, ERHEER. MEEEFSF, 2HANAERERE.

2.Rviz2 B3

1) BEHAE LA logo, %3 System Tools = Terminator.

(8] ®
0 Programming >

AR
T T
ay Interet >

o
1] Sound & Video »

? Graphics

{5 system Tools

i y Accessories

g;ﬁ Help >

== ]
= | Preferences >
7

Run

N
. Shutdown

2) A “rviz2” $8%, FTHF Rviz2 TH,
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ubuntu@raspberrypi: ~ 80x24

ubuntu@raspberrypi:~$ rviz2

Rviz WREEZRASARINXE, FARITEEZXE. ERIFIZER. 30 MEKX. B
B EXMEEERX.

File Panels Help

Rviz v oA X

e = AL
fryinteract | “*Move camera [ Isetect f-Focus Camera  =Measure .7 2D Pose Estimate  * 2D GoalPose Publish Point < = E_ —_
[ Displays = »a Views c
-8 ‘?'“*’3'0"“““5 Type: | Orbit (rviz_default | ~ Zero
Fixed Frame map
Background Color [l 48: 48; 48 ~ Current View  Orbit (rviz)
Frame Rate 30 lNea'ﬂCgi;U_i . 001
« @ Global 5 nver xis
o Target Frame  <Fixed Frame>
@ Fixe No tf data. Actual emor: .. Di?iance
b+ @& Grid v Focal Shape... 0.05
Focal Shape... ¥
Yaw 0.785398
Pitch 0.785398
» Focal Point 0;0; 0
=
MIZ7 \Iﬁj !
MAIRERX
‘ »
Add Save Remove Rename
(5 Time @
\ ——
ROS Time: |1706597029.20 ROS Elapsed: 219.72 Wall Time: 1706597029.23 Wall Elapsed: 219.72 H =] Experimental
» | B+ 27N |X
Reset 31 fps

2.1

TRERXSE

Et5

ThatisAs

(“_'q Interact

EENEARERENERERE.

=5 Move Camera

EhiZTRRE, AZHAERKIRBRZRAERE, B
AERAENAE.

[ iselect

EhiZT AR, AZHNERKIRBRLR, BAEERE,
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khiZTRRE, AZHUEBANTEE— L8 TRFER, B

‘"» Focus Camera
Az R E At Ed D A,
EHiZTAE, E=H#UERNESSEZ R & RERIRAE
1 Measure

H#—R, BRI L A ElEE .

# 2D Pose Estimate

WENRAEZHEMNEARNNLE, HINEERESMEATH.

HBARENMTE, LU ES=HREANLERT
B, FEIMRENSAEZHNEANME, UEENEIAN
MR

khizTRRE, AZHUEBANTEE— L8 TRFER, B
ARZRREANFAME.

# 2D Mav Goal

WENFANENBTFR, IR NESMETA.

EFIZTRE, AHEERXBANEE-—LRERFA
#, FzaRERERS.

WETERE, IEASBIEMITEHKE, HIRMERE®D)
ZHRR

© Publish Point

RENFANSANBERS, WIHERESMFTH.

W TEMAES “2D Nav Goal” KE#E[RE], Bt TATE
EZNBERR. SRTE—XBTRE-1ERR, REAKR

E-BRFR.

WETHE, IREASREREINFBNERITHRESZ,
IRPEE & OR IS ZE B IR .

2.2 BRmYIE

€ Global Options: £/FIEIR
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~ & Global Options

Fixed Frame

Frame Rate
Default Light

Background Color

map

30
v

B 48; 48; 48

E ¥R

ThatisAs

Fixed Frame

FA{ER B EHMLERFR (frame) HISELIRER.

Blackground Color

ZHAENERHE,

Frame Rate

= SN EIR R

Default Light

YT =YL EIRLIR.
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& Grid: M
* & Grid v

b v Status: Ok
Reference Frame <Flxed Frame>
Plane Cell Count 10
Normal Cell Count 0
Cell Size 1
Line Style Lines
Color [ 160; 160; 164
Alpha 0.5
Plane XY

F Offset 0;0;0

E#R Ih&eieR

Reference Frame

FEMIAR LRI S E AR R

Plane Cell Count

& T T R 4R B9 B T AR

Normal Cell Count

BMIRSERE LTI B TR .

Cell Size BAD, ASMMERTREIRY, B,
Line Style WIS L SRS
Color B .
Alpha P48 2% S5 AH 4
Plane BT LEIMEHFm.
MERRESRBME, =SSR X Y. Z RS
Offset

B, B8Rk,
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3.Rviz fN#; URDF EH!

3.1 4®E launch

1) miZL LAl logo, i%#F System Tools = Terminator.

iy
8D
0 Programming >

AR
‘\_w) Internet >

l:l Sound & Video >

% Graphics

I system Tools fj?ﬁmnmmmr

a y Accessories

2) HIN “cd hiwonder_ws/src/urdf_demo/” 4, #1#:%| urdf_demo T{EZ3Ig)

$,

ubuntu@raspberrypi:~% cd hiwonder_ws/src/urdf_demo/

ubuntu@raspberrypi:~/hiwonder_ws/src/urdf_demo$
3) A “mkdir rviz launch” H32TEZE, € rviz # launch BN XEER.

ubuntu@raspberrypl:~/hiwonder_ws/src/urdf_demo$ mkdir rviz lannchl

4) HIN “cd launch/” 1%, ¥]3%%] launch XHEXT.

ubuntu@raspberrypi:~/hiwonder_ws/src/urdf_demo$ cd launch/

ubuntu@raspberrypi:~/hiwonder_ws/src/urdf_demo/launch$ l

5) HIAIES “vim rviz_view.launch.py” HiEFEF, EHTEHEF. WEEK,

BIET “17 BIAMER. fERUSEm, 3R “Esc” , #IA “: wq” REHIRH.
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ubuntu@raspberrypi:~/hiwonder_ws/src/urdf_demo/launch$ vim rviz_view. launc
h.pvl

rdf_demo/launch$ vim rviz_view. launc

from launch import LaunchDescription # A LaunchDescription 2, BTk

launch XX
from launch_ros.actions import Node # S Node 2, FFREEIROS T8

from ament_index_python.packages import get package_share_directory #

S\ get_package_share_directory ¥, A TFHREBHNEZEHFE

def generate_launch_description():

# 3KEY URDF XY EE1E

urdf_file_ path = get_package_share_directory('urdf_demo') + '/urdf/s

imple_demo.urdf'

# BIESHT S, 1% URDF STHME RIS HAR 525

load _urdf_param_node = Node(
package='robot_state publisher', # G%
executable='robot_state publisher', # A[#ITCHA
name='robot_state publisher', # TR

parameters=[{'robot_description': open(urdf file path).read()}]
# 1% URDF XM E 2| S AR SR+

# BEIRviz Ti4m, FHNE URDF {EHY
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rviz_node = Node(

package='rviz2', # €%

executable='rviz2', # A[FITSCHZ

name='rviz2', # HEEM

output="screen', # HMIHREHEEE

return LaunchDescription([

load_urdf_param_node,

rviz_node

D

ubuntu@raspberrypi: ~/hiwonder_ws/src/urdf_demo/launch 74x22
Fr launch import LaunchDescription # 28 A LaunchDescription3€ ,
aunch3 %
m launrh ros. actions ir

A get_pac

, 8 URDF3Z 4 i
load tlrcif pd n node = N
package="' L. S e B
executabl : Yy o B b o o=
name="r L

pa ameters [{ i description': n(urdf_File_pathJ.read()}] #
& URDF3IZ {5 1 = 2l

)

# BoIRVizT /= , 7 D0 & uRDFIR &Y

G |
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3.2 setup.py XHI&E

setup.py XHREX—" R0S2 BMZHFEMMERE, R TENTHIE. KEX
. MERENZKIZEFES, TSN TLEEHGE. REMEM RS2 8. FEF

rviz_view.launch.py BIFZF ANOEZ| setup.py X,

1) WA “cd ..” 5L, VNRBI E—RER.

ubuntu@raspberrypi:~/hiwonder_ws/src/urdf_demo/launch$ cd

ubuntu@raspberrypi:~/hiwonder_ws/src/urdf_demo$ [

2) HIA “vim setup.py” 164, HIETEZE, ITH setup.py Xt

ubuntu@raspberrypi:~/hiwonder_ws/src/urdf_demo$ vim setup.py}

3) T 17 BAANTHEEREN, WAUTRBEENNTE L.

from setuptools import find_packages, setup

import os

from glob import glob

(os.path.join('share', package_name, 'launch'), glob(os.path.join("'laun

ch', '*.launch.py'))),

(os.path.join('share', package name, 'urdf'), glob(os.path.join

("urdf', Txx))),

(os.path.join('share', package_name, 'urdf/sensors'), glob(os.pa

th.join('urdf/sensors', '*.*'))),

(os.path.join('share', package _name, 'meshes'), glob(os.path.joi

n('meshes', '*.*¥'))),

(os.path.join('share', package_name, 'rviz'), glob(os.path.join

("rviz', '*.rviz'))),
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ubuntu@raspberrypi: ~/hiwonder_ws/src/urdf_demo 117x26
HE‘tlI[JtOOl‘% port find_packages, setup

+ package name] ) A

+_package name, [
.join( package ere, 1'), glob(os.path.join("'1l
path.join( r p1ckage ﬂame, )5 glob((:s path.join(
th.join( ackage_name '), glob(os.path.
.join('she 8 S glob(os.path.join("
s.path.join( q nackage_ ), glob(os.path.join('ry
1
install_requires=['setuptools
zip_saf
maintai
maintainer_email
description="TI(
-- INSERT --

4) REWA “iwq” , REHBRLH

1
install_requires=[
Zip_safe=True
maintainer="ub
maintainer_email=
description='T

3.3 HwIFEIT

1) WFRIITIRE, #MIA “cd ~/hiwonder_ws/” 1§<, 12| T{EZEAIBR.

aspberrypi:~/hiwonder_ws/src/hello_world_demo$ cd ~/hiwonder_ws

aspberrypi:~/hiwonder_ws$ I

2) HIA “colcon build” #5%, HIETEZE, HFLIETEFHIINEE

ubuntu@raspberrypi:~/hiwonder_ws$ colcon buildl

3) BHINIES “source ./install/setup.bash” , H#E&TEIFE, iIFETEE.

ubuntu@raspberrypi:~/hiwonder_ws$% source ./install/setup.bash

4) #iA3EZ “ros2 launch urdf_demo rviz_view.launch.py” , HiZT~[EZE,

B rviz_view.launch.py 324

ubuntuﬂraspberrypi;~$ ros2 launch urdf_demo rviz_view. launch.py l

10
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5) fE£Rviz TR, %#F “base_link” .

File Panels Help

(Finteract | *Move Camera firFocus Camera  =mMeasure . 2D Pose Estimate ¢ 2D GoalPose  § PublishPoint =
) pisplays vl Views 0]
-2 ;i\uba\ Options Type: | Orbit (rviz_default | = Zero
Fixed Frame
Background Color [l 48: 48; 48 ~ Current View  Orbit (rviz)
Frame Rate 30 Near Clip Di... 0.01
- Invert Z Axis
¥ Global Status: Ok Target Frame  <Fixed Frame>
v’ Fixed Frame oK Distance 10
» @ Grid v Focal Shape... 0.05
Focal Shape... v
Yaw 0.785398
Pitch 0.785398
+ Focal Point 0;0;0
‘ »
Fixed Frame
Frame into which all data is transformed before being
displayed.
I Add Save Remove Rename
|G) Time
ROS Time: |1706600011.48 ROS Elapsed: 3024 Wall Time: 1706600011.51 Wall Elapsed: 30.24 Experimental
Reset 51fps

6) mir “Add” %, ik “RobotModel” #REY, RFmdE “0K” , XHREUHEITIR
me.

11
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o v A X
I Y
Myinteract | “PMove Camera Iselect fi-Foc) Create visualization int 4k =
2 pisplays (@] By display type | By topic e Views [o]
- & ;\obal Options ) @ Marker = Type: | Orbit (rviz_default | ~ Zero
e Ram; I b:fﬁ':'é- 48 Markeniray ~ Current Vi Orbit (rviz)
Background Color ; 48; #\ Odometry urrent View Dt (rviz
Frame Rate 30 ~ Path Near Clip Di... 0.01
= ¥ Global Status: Ok T Jevart Z Autts
& PointCloud Target Frame  <Fixed Frame>
o foedbEme, (oK - PointCloud? Distance 10
+ & Grid b ® Pointstamped fee g:ape - 005
ocal Shape...
¥ Polygon aw 0.785398
£ Poce Pitch 0.785398
% PoseArray » Focal Point 0:0;0
¥~ PoseWithCovariance
W Range
RelativeHumidity
RobotModel
x @
i Temperature
(M TwistStamped
< Wrench v
Description:
Displays a visual representation of a robot in the correct pose (as defined
by the current TF transforms). More Information.
Display Name
RebotModel
s Q) F]) xone
Frame into which all data is transformed before being m icace
displayed.
Add Save Remove Rename
@ Time (o]
ROS Time: |1706600104.36 ROS Elapsed: 123.12 Wall Time: 1706600104.39 Wall Elapsed: 123.12 Experimental
Reset 31 fps

7) 7£ “Description Source” —#=Hi%#E “/robot_description” , RERET

B4k, BIRAREHEITINE .
e R

File Panels Help

™interact | “§*Move Camera d-Focus Camera ™ Measure .~ 2D Pose Estimate .~ 2D Goal Pose @ Publish Point 4 =
B3 pisplays = a Views
~ & Global Options Type:  Orbit (rviz_default | ~ zero |
Fixed Frame base_link = &
Background Color W 48: 48; 48 « Current View Orbit (rviz)
Frame Rate 30 Near Clip Di... 0.01
y ! Invert Z Axis
¥ Slobal Stmlue O Target Frame  <Fixed Frame>
v _Fn(ed Frame oK Distance 10
» @ Grid v Focal Shape... 0.05
* jh, RobotModel v Focal Shape... v
b  Status: Ok Yaw 0.785398
visual Enabled v Ftch s

Focal Poi H
Collision Enabled ocal Point 0;0:0

* Mass Properties

Update Interval ]
Alpha 1
Description Source Topic
\ Descrition Topic
TF Prefix
¥ Links

Description Topic
Topic where filepath to urdf is published.

Add Save Remove Rename
() Time
ROS Time: | 1706600308.80 ROS Elapsed: 327.57 Wall Time: 1706600308.84 Wall Elapsed: |327.57 Experimental
Reset 31 fps

12
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R RBEBRLE

Shenzhen Hiwonder Technology Co., Ltd.

%A L File—>Save Config As, J§4E8YG B S HIHITRE.

anels Help
Open Config Qo et dli-Focus Camers  ©=Measure . 2D Pose Estimate . 2D GoalPose ) Publish Point = -
Save Config Ctri+S gy = o
! Save Config A5 Ctrl+shift+5 9 e Views (0]
Becent Configs " Type:  Orbit (rviz_default | « Zero
Save image = Current View  Orbit [rviz)
o ot ez rs L1
Y] moh_a\ ETSIEON Target Frame  <Fixed Frame>
v Fixed Frame oK Distance 10
& Grid v Focal Shape... 0.05
* G RobotModel v Focal Shape... v
v v Status: Ok faw 9.785398
n Pitch 0.785398
Vlsu!aFEnabled v ¢ Focal Point 0:0; 0
Collision Enabled
¥ Mass Properties
Update Interval 0
Alpha 1
Description Source  Topic
» Description Topic Jrobot_description
TF Prefix
b Links ' <
Description Topic
Topic where filepath to urdf is published.
Add Save Remove Rename
(9 Time @]
ROS Time: 1706600577.60 ROS Elapsed: 596.36 Wall Time: |1706600577.63 wall Elapsed: 596.36 Experimental
Reset 31 fps
Choose a file to save to v oA X
i = - :
Look in: I_ fhomefubuntu/hiwonder_ws/src/urdf_demao/rviz '] e © O E; @ El
u Computer Name * |Size Type Date Modified
i B rvizrviz 5.71 KiB rviz File 30 Jan ...6:13:52
ubuntu
]

File name: MIZ.rviz

Files of type:

9)

RViz config files (*.rviz) b

SdiZkZ AR logo, 1%3#F System Tools = Terminator.

13
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X Cancel
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L ) Intemnet >
i
ll] Sound & Video >

!‘?" Graphics

10) #IA “cd hiwonder_ws/src/urdf_demo/launch/” &%, ## %] launch &

9%-':0

11) MiIA$ES “vim rviz_view.launch.py” RiEIER, EHITEIERF. MEEK,

BIET “1” BIAMER. 1825Em, T “Esc” , WA “: wq” REHRE.

ubuntu@raspberrypi:~/hiwonder_ws/src/urdf_demo/launch$ vim rviz_view. launc

h.pyll

arguments=['-d', get_package_share_directory('urdf_demo') + '/rviz/rviz.

rviz'] # hN#k Rviz BLESCHLLE R URDF 1RE!

14
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ubuntu@raspberrypi: ~/hiwonder_ws/src/urdf_demo/launch 93x24

df_file_path).reac

1
install_requires=['setup
Zip_safe=True
maintainer=
maintainer_email=
description='T :

13) EFINIT 3.3 HFTITLR, BIAIERIER.

15
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2E 20 1% ROS2 RQT T E{EH

1.RQT &4t

ROS FHY Rviz NREEB AR RIBAT, FTITBLIFRT, RITTREFTE—LEBRIRR
WAL TR, MR ER—MEGKAHER, £ Rviz 891E, BRSRSHREB LK
Mo LR, AT M ROS R A S Ib—FMRRIL AT L T & - -RQT.

IE4N RQT M85 &, EFM Rviz —HF, HEET QT AL AM®K.

1) BEHAE LA logo, %3 System Tools = Terminator.

0 Programming >
Py
(&) Intemet >

]
1] Sound & Video »

m
R? Graphics

§5 system Tools

s y Accessories

gzb Help >

== ]
= | Preferences >

-
Run

¥
. Shutdown

2) WA “rqt” #5%, T RQT IE.

ubuntu@raspberrypi: ~ B0x24

ubuntu@raspberrypi:~$% r'qtl




R RBEBRLE

Shenzhen Hiwonder Technology Co., Ltd.

Default - rqt v A X

File Plugins Running Perspectives Help

rqt is a GUI framework that is able to load
various plug-in tools as dockable windows.
There are currently no plug-ins selected. To
add plug-ins, select items from the Plugins
menu.

You may also save a particular arrangement of
plug-ins as a perspective using the
Perspectives menu.

EEAUMERS MR, B MEREATASSI—NEAERI80/ IR, ERBEREE
. BRSS. #fE. &% HiEF, TRURRIRNFRER, HEMIEK ROS2 7.

2.BEER

1) BEA bR logo, #EFE System Tools = Terminator.
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@ Programming >
@ ntemet >

m Sound & Video >

% Graphics

{5 system Tools

i y Accessories

@ Help >

= | Preferences >

)

Run..

Shutdown..

2) M “ros2 run turtlesim turtlesim_node” 154, Bai/NERYS.

aspberrypi: ~ 80x24
n turtlesim turtlesim £

TurtleSim

3) RARARE, ®IF “Split Vertically” =3, #HE—IMHNLIKEOD.
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roscore http://raspberrypi:11311/ 123x29

hmod +x pose_subscriber.py

icdbd79/roslaunch-raspberrypi-821.1log

pt
le disk usage. Usage is <1

started roslaunch server http://raspberrypi:41
ros_comm version 1.14.13

ro: melodic
: 1.14.13

NODES
auto-starting new master

process[master]: started with pid [835]
ROS_MASTER_URI=http://raspberrypi:11311/

4) MiN “ros2 run turtlesim turtle_teleop_key” HiZT[EZE, BEzh/\EmEE

2EHT R,

ubuntu@raspberrypl:~% ros2 run turtlesi

n turtle _teleop_ key
Reading from keyboard

Use arrow keys to move the turtle.

Use G|B|V|C|D|E|R|T keys to rotate to a
bsolute orientations. 'F' to cancel a r
otation.

'Q' to quit.

5) £%3) R, FMA—ITEO, WA “rqt” 52, FERQT LA,

ubuntu@raspberrypi: ~ 38x11

ubuntu@rasphb ypi:~$ rqtl
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6) 1%#F Plugins—Logging—Console, I FHER .

Default - rgt
File BEUGE[EY Running Perspectives Help

[Ey Container
Actions »
[E5 Configuration
[E5 Introspection

rork that is able to load
5 as dockable windows.
no plug-ins selected. To
items from the Plugins

-

= Loggingr____

Miscellaneous Tools »
Services »
Topics »a particular arrangement of

-

Visualization >ctive using the
Perspectives menu.

Plugins related to logging.

7) €A “1]—-7 g@EhlERBE), mRNERMIIEIEE, SERHFRER.
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Default - rat v A X
File Plugins Running Perspectives Help
(Z/Console DE8ES® -ox
\ H ® || on |Displaying 158 messages ‘b ‘ \ Fit Columns‘
# Message Severity Node Stamp Location =
#158 /\ Oh no! I hit the wall! (Clamping from [x=11.120889, ... Warn turtlesim 03:14:50.520... .fsrc/...
#157 /\ Oh no! I hit the wall! (Clamping from [x=11.120889, ... Warn turtlesim 03:14:50.505... ./src/...
#156 /\ oh no! I hit the wall! (Clamping from [x=11.120889, ... Warn turtlesim 03:14:50.488... ./src/...

Exclude Messages...

v ..with severities: Debug Info Warn Error Fatal

Highlight Messages...

[¥! ...containing: |

3.topic &K

1)

TurtleSim

%3 Plugins—Topic—Message Publisher, ¥TFFiEaRiHLE.

Default - rgt

File BEOEEEN Running Perspectives Help
(=icon! [E Container D#E@® - ox
| B ||| B Actions ’ | % || Fit Columns |
#| [@ Configuration * lssage Severity Node Stamp Location  *
#1548 [ Introspection " hg from [x=11.120889, ... Wamn turtlesim 03:14:50.520... ./src]...
[ Logging 3 : !
#157 a g from [x=11.120889, ... Wamn turtlesim 03:14:50.505... ./src/...
[ Miscellaneous Tools '
#156 Services » Ng from [x=11.120889, ... Warn turtlesim 03:14:50.488... ./src/... .
Exclu
Visualization
v ..with severities: Debug Info Warn Error Fatal

2)

AERFRE, REEFE “/turtel/cmd_vel/” &M,

SRIE REARNIRE.
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[> Message Publisher @ DE® - ox
& | Topic |leljcmd_vel ~ | Type js/msg/Twist |~ | Freq. 1 v Hz ||| = || %]
_top@ type rate  expression @ ¥
- fturtlel/cmd_vel Twist 1.00

* linear geometry_msgs/Vector3
X double 0.0
y double 0.0
z double 0.0
= angular geometry_msgs/Vector3
X double 0.0
y double 0.0
z double 0.0

3) EXRELRE XEMARE Z 0E, REEDIE.

[>Message Publisher DE® - ox
\@ | Topic ?urtlel;'cmd_vel_; Type |geometry_msgs/msg/Twist ; Freq. 1 ; Hz |0 || = %
topic type rate expression

* [v/Jfurtleljemd_vel Twist 1.00

~ linear geometry_msgs/Vector3
X double
y double 0.0
z double 0.0

~ angular geometry_msgs/Vector3
X double 0.0
y double 0.0
z double

NEBNSRBAENLEEMABRERBEHITBNT .
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TurtleSim

4.Service f&HfF

1) #%#F Plugins—Services—Services Caller, 3TFFRRE L.

Default - rgt
File §&U1i Running Perspectives Help
[ Container
B9 Acti :
s "jork that is able to load
(] Lonnguration .
| X g : s as dockable windows.
= 1] -
s no plug-ins selected. To add
Logging "ns from the Plugins menu.
[E5 Miscellaneous Tools »
particular arrangement of
Topics , 2ctive using the
Visualization » (U

Plugins related to ROS services.
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2) EFE “/spawn” BRE, AREREHERNEBNMNE, BFH turtle2, REA
&+ call.

Ifile Plugins Running Perspectives Help

[> Service Caller D#S® - ox
& | service [1spawn | (1) | can |
Request @

Topic 'Wpe Expression
« J/spawn turtlesim/srv/Spawn
y float |5
theta float 0.0 @
name string
ﬁesponse
Field Type Value

3) BXMEHESEM—RM “turtle2” H/NEfR.
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5. B E$E

1) %#% Plugins—Visualization—Plot, TFFEE#EH .
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Default - rqt

File BECEIGEY Running Perspectives Help

I>sen| [ Container DEE® - ox
‘§| [E5) Actions » || cal |
Re_qu [E5 Configuration »

Topid Introspection  lon
~ /¢ [& Logging »
[ Miscellaneous Tools »

[ Services

Response
Field Type Value
v/ turtlesim/srv/Spawn.Response
name string ‘turtle2’

Plugins related to visualization.

2) HiAN “/turtle/pose/” , EFE/IEBRMUEBERIE, RESTRM.

|file Plugins Running Perspectives Help

[@matPlot D&E@® - ox
Topicfturtleljpose/ | (7) ‘ v autoscroll ‘EIE|

AEdr Q=¥ A

T T
g fturtlel/pose//angular_velocity

—— (turtlel/pose//linear_velocity
61 fturtlel/pose//theta
—— [turtlel/pose//x
4 4 — fturtlel/poseffy
2
0
91.0 91.2 91.4 91.6 91.8

MatPlot | Service Caller |

3) MWUHMSWINERNAIERE. LEE. BE. X LR Y LIREITERATIR.

11



Hiweeénder | FYI L RRHEERAE

Shenzhen Hiwonder Technology Co., Ltd.

Default - rat v A X
| File Plugins Running Perspectives Help
[Ematriot DEE® -ox
Topic /turtlel/pose/ |¥|: v/ autoscroll |E|g\

AEI Q=B

T

84— /turtlel/pose//angular_velocity

—— Jturtlel/posej/linear_velocity
61 [turtlel/pose//theta

—— /turtlel/posej/x
4 4 — [turtlel/pose//y
2
0
216.4 216.6 216.8 217.0 217.2

| MatPlot | Service Caller

BiH—$Z S ROT TEHHMIGEH, iHEXES (https://www.ros.org/) EEHIE.
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