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1.1 ROS2 Z¥rpV{ERSE

ROS 2 SZ##7F Linux. Windows. macOS PL & SZiF#1FE &40 (RTOS) OS 2,
ROS1 R 3 #F Linux 1 macOS /Z. ROS2 KATH M SCHRFIHEAE RG R 1-1-1 B
e T KORIINALRE T OF L4

F 111 ROS2 RATHLI A I R 1F R

ROS2 KAThR SCRFI 3T R 5t

Humble Ubuntu 22.04; Ubuntu 20.04; macOS;Windows 10 (Visual Studio 2019);
Galactic Ubuntu 20.04; Mac macOS 10.14 (Mojave); Windows 10 (Visual Studio 2019):
Foxy Ubuntu20.04; macOS 10.14(sierra); Windows10-75 At B visual studio 2019
Eloquent Ubuntu18.04(Bionic-arm64 1 amd64) , Ubuntul8.04(Bionic-arm32) ;  macOS 10.12(sietra) ;

Windows10-75 i & visual studio 2019

Dashing Ubuntu18.04(Bionic-arm64 1 amd64) , Ubuntul8.04(Bionic-arm32) ;  macOS 10.12(sietra) ;

Windows10-75 it & visual studio 2019

Crystal Ubuntul8.04(Bionic); Ubuntu 16.04(Xenial)-J5f%%%%;  macOS 10.12(sierra); Windows10

Bouncy Ubuntul8.04(Bionic); Ubuntu 16.04(Xenial)-J5fi%%:2%;  macOS 10.12(sierra); Windows10- 75 it
# visual studio 2017

Ardent Ubuntu 16.04(Xenial). macOS 10.12(sierra). Windows10

1.2 ROS2 FrHtd

AHEEF ROS1, ROS2 i & ik 3 A U884, A B e il S, Xsg
P S N A AR A SR . M nE 1-2-1 fios.

o Application Application
Application
Layer
ROS2
| Client Library | | hant Lty ‘
Middleware | PR ‘
strac yer
Layer Nodelet
TCPROS/UDPROS
API DDS Intra-process
AP|
05 ‘ Linux | | Linux/Windows/Mac/RTOS ‘
Layer

K 1-2-1 ROS1 5 ROS2 ZE#4[E
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ROS 1 i R 41 T TCPROS/UDPROS, 58 4% #i T master 1 »5 (AL, 1] ROS
2 WIBER ARG 2T DDS, #EMEGH 1 master, [FI£E ROS2 NB#EL T DDS
M %)= 5 ROS2 & i PEiERe, A TRMIRE, AP ATEERTIREN
DDS API ({716 sk n] LS #1E RG0EHz:. ROS2 [ APT 22/ B U 1-1-2 i

User Application

+ Type Masquerading

+ Type Masquerading

+ Type Masquerading

rost ol dds rclepp (C++ API) rclpy (Python API) rcljava (Java API)
S + Exec. with std::thread + Exec. with Thread + java.lang.Thread o060
+ Intra-Process Comms + Intra-Process Comms + Intra-Process Comms

rcl (C API / optional C++ Implementation)

+ Services + Time
+ Parameters + Console Logging
+ Names

rmw (C API)

+ Pub/Sub with QoS + Services with QoS + Discovery + Graph Events

* Intra-Process Comms and Type Masquerading could be
implemented in the client library, but may not currently exist.

1-2-2 ROS2 [f] API 2854 &

br 7 UL EIRBIFI A A 2 4h, ROS2 HHEH TR Z W, F 24

1) ARG T4%HF: ROS2 XFHF{E Ubuntu Xenial, OS X El Capitan P
Windows 10 1X =F-F & FAHH .

ROS2 SEIL T 73 Ai sNBEH . SEIS s a0 A AT, (8 ROS 2 3 HE1
DDS a4 F T #3464 A4 mT ATE 43 A7 2UA B b A TEAE

SR SN

ISR N ENIE TF =g
JRAZ D 3.5,

T H IS % R S8 Ament.

ROS1 AJ Ll ros_bridge 1 ROS 2 #H4Ti# 15 .

AR E R8N P ] AR E 1 3 BT o

HUH T nodelet IIMER, SCREZ T midbIia1L.

launch SCHHE A python %5, AHEL T xml 4fi & T ZhRetE.

2)

3)
4) ROS 2 J {2 F C ++ 11 451, ROS2 [¥] Python
5)
6)
7)
8)
9

#
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2. IEEE
2.1 Ubuntu HRAHSK

(1) &%t Jetson 5K Ubuntu fASFH2%

NVIDIA JetPack SDK J& 47 AT N FH () 58 BE MR 7 58 o 04 Jetson 7 il () 1
ERGERG. FE. APL. JFRE TR SO . 7EE TR A M2 5l w2k
1T JetPack 23 . 2022 FEHEH! ) TetpackS.0 A ThAERT R ) /& Ubuntu20.04 fi A,
{EAE I H FF R IR A BAT 1 38 /2 Jetpack4. X(Ubuntu18.04), FIT AR E A4 A
Ubuntu20.04 2 5 Ff %% ROS2.

@) FEPE

1) BesgE s Jetpack4.6: https://developer.nvidia.com/jetpack-sdk-46

&p balenaEicher

©O — A

sd-blob-b01.img Select target

K] 2-1-1 jetson nano KeF b 1R


https://developer.nvidia.com/jetpack-sdk-46

@ WHEELTEC

A
2) EEAF BRI, #80 LibreOffice, &4 {# BT Zid FEmT [A] AR K .
EEATERNBAM G, &S Remove E%.

Leafpad

—
(

& EEEED R
4 4 4 | k=24 | \

N uibreoffice

Libreoffice Calc

LibreOFfice Draw

LibreOffice Impress

LibreOffice Math

LibreOffice Writer

2-1-2  HEAGRAT I

[ B 22 #1 2 chromium, PUN'E & T30 Snap %%, MIERAS L Z A5,

TEE . FFRANEE RS
##7 2 chromium

sudo apt—get purge chromium—* -y
#IE AT R 4

sudo apt—get update

sudo apt—get upgrade

sudo apt—get autoremove

EE/\?}E:

sudo reboot

B MG, fE/etc/update—manager/release—upgrades 4% H
Prompt=1ts, 7L HE A H A O FER KA SRR #r. BGEm cH-an
T

1 wheeltec@wheeltec: ~

GNU nano 4.8 etc/update-manager/release-upgrades Modified

rr)mpt:lts

Read 17 lines ]
Get Help Write out &l where Is B Cut Text Justify
@i Exit @il Read File &\ Replace WY Paste Text @I To Spell

2-1-3 B release-upgrades U4

%9 0t gk 76 W
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AR
WEENEHSE, RAO1FZHRRIE RS E . wRUs B E.
# BORMFTR R
$ sudo apt—get update
$ sudo apt—get dist—upgrade

$ sudo reboot

EHOTHUR, SRS BE 2 AR I RAT I

sudo do-release—upgrade -c
FNAFAE 20.04 Z )5, RS T4
sudo do-release—upgrade
THIGSRE 5 B L m AR LI T, A P BB [ A ) L
a0, —HIUREMEOEMIER, Ubuntu # ZREF Rz, EX—
AR, NEE)T !

25 installed packages are no longer supported by Canonical. You can
still get support from the community.

37 packages are going to be removed. 603 new packages are going to be
installed. 1732 packages are going to be upgraded.

You have to download a total of 1226 M. This download will take about
3 minutes with your connection.

Installing the upgrade can take several hours. Once the download has
finished, the process cannot be canceled.

Continue \ Details [d I

K 2-1-4 $oREEAH

A Z TS s e
B4, 1E/etc/gdm3/custom.conf CAFHUE WaylandEnable=false iX — 4T AU B

M wheeltec@wheeltec: ~ Q = - =] x

GNU nano 4.8 etc/gdm3/custom.conf Modified

AutomaticLoginE:
AutomaticLogin=

4
it xfreesc-dga”

option "AllowEmptyInitialConfiguration" "true"
EndSection

Get Help Write out @ ere Is 3 cut Tex: Justify B Get Help B urite out [§ ere Is B cut Tex B
& Exit & Read File @\ Repla & To spell & Exit &l Read File @ Replace AU Paste Text [ To Spell

K 2-1-5 1BHUE 1 custom.conf A4/ )FN xorg.conf XA (F)

SRJG, fE/etc/X11/xorg. conf XAEH, ¥# Driver “nvidia” FyFRE 244,

#
S
il
H
-
=)
=



WHEELTEC

b, fF/etc/update—manager/release—upgrades AU T2 4 ¥ 25
B N nevers

=l wheeltec@wheeltec: ~

Q 2
GNU nano 4.8 etc/update-nanager/release-upgrades

[Plrompt=never

R cet Help QY write out [§¥ where 1s [ cut Text  [B Justify
& Exit & Read File [8\ Replace &Y Paste Text @l To Spell

2-1-6 EXMUE ) release-upgrades (A4

H A Z JGEP AT E Ubuntu20. 04, MR TOESA= A # 1Y) nvidia Bibs:
cd /usr/share/nvpmodel_indicator

sudo mv nv_logo. svg no_logo. svg
VER, 78 Ubuntu20. 04 #, ANEZ%E Chromium , BNE ST Snap %2235,
fi H Fi%E /) Morzilla Firefox.

11 3 76
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@ WHEELTEC

2.2 RGER

(1 Ubuntu20.04 %% ROS2-Galactic
A WMITIEZ SR ROS2, — Ml ede, Jn—Moe ikl wede. AT
F )2 b i e 2
(2) ZEBR
1) WE ARSI, B EMIRZIEHECHF UTF-8 #520, LIRS
WH:
sudo apt install locales
sudo locale—gen en_US en_US. UTF-8

sudo update—locale LC_ALL=en_US. UTF-8 LANG=en_US. UTF-8
export LANG=en_US.UTF-8 locale # verify settings

PAT 52 Ja i 9 -

is not compatible with LC_ALL

LC_IDENTIFICATION:
LC_ALL=
weihong@weihong:~5 []

B 2-2-1  BCE 58 RGN 20 5 2

WEIR, ¥ ROS2apt fAEENNBRGT, WATESRERmL, #ira
H 7 Ubuntu Universe 1A% o

apt—cache policy | grep universe

oz 4 H

wheeltec@wheeltec: ~

:~§ apt-cache policy | grep universe
0 http://ports.ubuntu.com/ubuntu-ports focal-security/ arm64 Packages
release v=20.04,0=Ubuntu,a=focal-security,n=focal,l=Ubuntu,c= ,b=arme4
http://ports.ubuntu.com/ubuntu-ports focal-backports/ armé64 Packages
release v=208.04,0=Ubuntu,a=focal-backports,n=focal,l=Ubuntu,c= ,b=armé64

0 http://ports.ubuntu.com/ubuntu-ports focal-updates/ arm64 Packages
release v=20.04,o0=Ubuntu,a=focal-updates,n=Ffocal,l=Ubuntu,c= ,b=arme4
http://ports.ubuntu.com/ubuntu-ports focal/ arm64 Packages
release v=20.04,o0=Ubuntu,a=focal,n=focal, l=Ubuntu,c= ,b=armé4

t=5

K 2-2-2 fRAHIHIER

500 http://us. archive. ubuntu. com/ubuntu focal/universe amdé4 Packages

release v=20. 04, o=Ubuntu, a=focal, n=focal, |=Ubuntu, c=universe, b=amd64

%12 70 3k 76 1T



@ WHEELTEC

A
2) I ROS2 HIAHG A
8 H DL R 4R A3

sudo apt update && sudo apt install curl gnupg Isb-release

sudo cur| —sSL https://raw. githubusercontent. com/ros/rosdistro/master/ros. key —o

/usr/share/keyrings/ros—archive—keyring. gpg

A7 EE A IR VR 51 35 -
echo "deb [arch=$ (dpkg ——print-architecture)
signed—by=/usr/share/keyr ings/ros—archive—keyring. gpg]
http://packages. ros. org/ros2/ubuntu $ (source /etc/os-release && echo
$UBUNTU_CODENAME) main" | sudo tee /etc/apt/sources. |ist.d/ros2. list > /dev/null

AT 58 J5 K B s 2-2-3 s

weihong@weihong:~$ curl -s https://raw.githubusercontent.com/ros/rosdistro/maste
Ir/ros.asc | sudo apt-key add -
OK

weihong@weihong:~$ sudo sh -c 'echo "deb [arch=$(dpkg --print-architecture)] htt
p://packages.ros.org/ros2/ubuntu $(lsb_release -cs) main" > fetc/fapt/sources.lis
t.d/ros2-latest.list’

Kl 2-2-3  BBCH I s A5 2

3) FHAIR:

sudo apt update

4) 2% ROS2 S ifk, BF5 ROS, RViz, demos, tutorials.
sudo apt install ros—galactic—desktop

5) WA ETH

sudo apt install -y python3—pip

pip3 install -U argcomplete

6) ZHegwik LA
sudo apt install python3-colcon—common—extensions

7) wEREARFRAF ROS T E

7 I T H,, PUATEATHE 2
sudo apt update && sudo apt install -y \
build—essential \
cmake \
git \
python3—colcon—common—extensions \
python3—flake8 \
python3-pip \
python3-pytest—cov \
python3-rosdep \
python3—-setuptools \
python3-vcstool \
wget

#
il
H
-
=)
=



WHEELTEC

A
A pip3 ZRMIATIRER, PATRA R 14

python3 —m pip install -U \
flake8-bl ind—except \
flake8—builtins \
flake8—class—newline \
flake8—comprehensions \
flake8—deprecated \
flake8—docstrings \
flake8—import—order \
flake8—quotes \
pytest-repeat \
pytest-rerunfailures \
pytest \

setuptools

RN, PATEL T B2

python3 —m pip install -U importlib—metadata importlib—resources

(3) ROS2 HIFFBE R B

FERL ROS2 %3 J5, #RALHE T ROS1, A T k5 7 BT 2w #i
17— source A4, A LLKAHICHR & 5 ML E X, {EH alias fiy & & 2|
bash A . PIAIAER IEAF R B D BN

1) f¥FH nano Zw4EARTT T IR BEMC & S

nano ~/.bashrc
2) FESCAHXT R B IS N LA R AT 4

alias initros1=" source /opt/ros/noetic/setup. bash”

—_ 2

alias initros2 source /opt/ros/galactic/setup. bash”

(EECTIEP LR U

sh_completion
completion

tup.bash”

source /home/wheeltec/wheeltec_r /setup.bash

ROS MASTER URI-http 9:11311

RUS:HOSTNAME 192.168.0.100

2-2-4 ~/bashrc XFNZ

3) PRAFIB HH A o 8 LR a2 A8 20 A 2

source /. bashrc

XAMESGREN T TR P T DUARYE B AR R 2L, 78 20m HH 561 A\ initros1”
8 initros2” i 2> A FH X B 1 R G 3055 .

14 1 3t 76 T



@ WHEELTEC

2.3 BITMRAHIFE

1) fEH ctrl+alt+t TP, 4N BLT ar 4146140 ROS2 84 ;
initros2
2) TEWA 2 A s AT RAGIFERTE KA 51T R A, 2 N:

ros2 run demo_nodes cpp talker

ros2 run demo_nodes py |istener

X B FREEREAS T ros2 5 run Z B FIZKS, PUT5ETRS 5 &K unfn B 1E R
R

weihong@weihong: ~

weihong@weihong: ~ 49x32

2-2-1 ROS2 IR AE () 51T B #E )R %

FS2 ROS1 1 ROS2 124715 il 7 A KRl . Bk fig 4 a] LLERAE N -
DIae LI 4 /& demo_nodes_cpp, T mi#4 2 talker A1 listener, [FI, Xt DL
B6AF C ++41 Python API J2& 15 IE % TAF.

%15 7 4k 76 T




3.ROS2 FHERA®HS

3.1 TE=ESThstantlE

(L ROS2 TAEZS [ 6]z
TAER &M ROS 2 hRe B Hak. B8P N:
1) )3 —4~4 A wheeltec robot ros2 [ 34 J/E R TAE %S [A]

mkdir —p ~/wheeltec_robot_ros2/src

cd “/wheeltec_robot_ros2/src

7E src HR] DAEL4EHE DUSRCE F P i ThRef, tnT DAZEZRAE A git clone fn 4 T
3 github H R TFIRACRS o

(2) ROS2 ThREAKIAIR

ROS 2 ] Ament {EATIREAMME RS, colcon 1EATHIME T H . 7£
ROS2 #1 C++F python HFH DI REEL, HAIEIESA—FE, DUNBFELL CHIhRE
ARG ARSI

1) HENTAEZSE] ) sre SCAFJ.

cd "/wheeltec_robot_ros2/src

2) 3 —4 4~ wheeltec tutorials [T EfL:

ros2 pkg create ——build—type ament _cmake wheeltec_ tutorial
A TE

ros2 pkg create ——build—type ament cmake <package name>

s & S B 3-1-1 s

weihong@weihong: ~/wheeltec_robot_ros2 amnd

= weihong@weihong Itec_robot rosz 83x31
weilhong@weihong dir -p

build-type ament_cmake

K] 3-1-1 ROS2 BlgE—ThRE

% 16 01 3L 76 11



WHEELTEC

3) EE LR HRE, WAL RS,
colcon build#%mi% src B P&y 4£ I Hak 6

colcon build ——packages—select wheeltec_ tutorial#Zmi® Frikt 269 3 bk &,

&l 3-1-2 gk RE Bk o= il

4) &[5 F] wheeltec_robot_ros2 Hx &, 1847 L R4 ASREUTAEX
instal | /setup. bash
5) QeI ThRe & 3-1-2 Bk,

eihong@weihong
eihong@weihong

eeltec_tutori

K 3-1-3  Bridohre s aity

package.xml AR5 A K DIRE AL o5 B I SCF, CMakeLists. txt SCAFFE IR
Ar el 2 A A AR
(3) ROS2 msg SCAF
7£ ROS2 H1HE X —MHBRM, FFELECE TRt

cd wheeltec _ros2/src

ros2 pkg create ——build-type ament cmake wheeltec_ interfaces

wheeltec@wheeltec: ~/wheeltec_ros2fsrce Q =

ROS_DISTRO was set to 'galactic' before. Please make sure that the environment
Hoes not mix paths from different distributions.
3 $ ros2 pkg create --build-type ament_cmake
wheeltec_interfaces
boing to create a new package
package name: wheeltec_interfaces
Hestination directory: fhome/wheeltec/wheeltec_ros2/src
package format: 3
: 8.6.0
ion: TODO: Package description
[ 'wheeltec <wheeltec@todo.todo>"]
TODO: License declaratieon’]

folder ./wheeltec_interfaces
./wheeltec_interfaces/package.xml

source and include folder

folder ./wheeltec_interfaces/src

folder ./wheeltec_interfaces/include/wheeltec_interfaces
./wheeltec_interfaces/CMakelists.txt

sl

K] 3-1-4 ROS2 HE X msg X1

%17 73k 76



@ WHEELTEC

wheeltec_interfaces /& D RE L 144 FR « H AT 7E2E Python £ HF LA B — 1> msg
. FEDIRERL A BN msg AT srv ST

mkdir msg
mkdir srv

HEN msg H3, QIZE—/NHH Nummsg 3, WHAETFRFRE.
cd msg

touch Num.msg
Y’ Num.msg XfF, 7ESE—ATHIA

int64 num
#N stv Hag, A8 —N 31 Threelnts.srv 3, XA EFRFHERE.
cd srv

touch Threelnts. srv

%’ Threelnts.srv 3/, HA A

inté4 a
int64 b
inté4 c
inté4 sum
PLEARHE RS, TiER="4%Na. bflc B, FFLL—1% A sum
R E A T N

QIS R, SR TR Tree UnH -

CMakelists.txt

B

L— Num.msg
package.xml

L— ThreelInts.srv

5 directories, 4 files

K] 3-1-5  SCAF Tree

EeaThRe AL 1K) CMakeLists.txt S04, WIILLF N2
find_package(rosidl_default generators REQUIRED)
rosidl_generate_interfaces ($ {PROJECT NAME}

"msg/Num. msg”

"srv/Threelnts. srv"

#
il
H
-
=)
=



@ WHEELTEC
A=
B frR

CMakeLlsts ext

1 cmake_minimum reqmred{VERSION 3.8)
2 project(wheeltec_interfaces)
3

4 if(CMAKE_COMPILER_IS_GNUCXX OR CMAKE_CXX_COMPILER_ID MATCHES "Clang")
5 add_compile_options(-Wall -Wextra -Wpedantic)
6 endif ()

7

8 # find dependencies

9 find_package(ament_cmake REQUIRED)

10 find_package(rosidl_default_generators REQUIRED)
11 rosuﬂ. generate interfaces(${PROJECT_NAME}

12 iR

13

14 )

15|

16 if(BUILD_TESTING)

17 find_package(ament_lint_auto REQUIRED)

18 ament_lint_auto_find_test dependencies()

19 endif()

20

21 ament_package()

& 3-1-6 CMakeLists.txt SCHF N %

204 package.xml XA, I WINLLT N4
<build_depend>rosidl|_default generators</build_depend>

<exec_depend>rosidl|_default_runtime</exec_depend>
<member_of group>rosidl|_interface packages</member of group>

I Hrs

package.xml

1 <?xml version="1 7>

2 <?xml-model href= oad.ros.org/schema/package_format3
schematypens= / [ww 3.0r 001 LS m

3 <package format= >

4 <name>wheeltec_interfaces</name=

5 <version>0.0.8</version>

6 <description>TODO: Package descrlpt10n</descr1pt1on>

7 <maintainer email="whee todo">wheeltec</maintatiner>

8 <license>TODO: License declarat10n<fhcenfe>

9

18 <buildtool_depend>ament_cmake</buildtocl_depends

121

12 <test depend=ament_lint_auto</test depend>

13 <test depend=ament_lint common</test depend>

14 <build_depend-rosidl_default_generators</build_depend=

I5 <exec_depend>rosidl_default_runtime</exec_depends

l6 <member_of_group=rosidl_interface_packages</member_of_group=>

17

18 <export>

19 <build_type>ament_cmake</build_type>
@ </export>

it

12 </package>

3-1-7 package.xml #5192

Brse)a, IR TARZE K H ST a5 5%

colcon build ——packages—select wheeltec interfaces

wheeltec@wheeltec: ~fwheeltec_ros2

$ colcon build --packages

Summary: 1 package finished [0.99s]

K 3-1-8  gmiksbuE



WHEELTEC

A
B N DU 48 A PRI AR 25 8 ) a) S0 T S A

source install/setup. bash
ELumH, MATELSEE KRG 0 HIT msg:
ros2 interface list -m

£ 23 4T B R B Y P el 7 21 B 52 U msg:

wheeltec@wheeltec: ~/wheeltec_ros2

stereo_msgs/msg/DisparityImage
tf2_msgs/msg/TF2Error

tf2_msgs/msg/TFMessage
trajectory_msgs/msg/JointTrajectory
trajectory_msgs/msg/JointTrajectoryPoint
trajectory_msgs/msg/MultiDOFJointTrajectory
trajectory_msgs/msg/MultiDOFJointTrajectoryPoint
turtlesim/msg/Color

turtlesim/msg/Pose
unique_identifier_msgs/msg/UUID
visualization_msgs/msg/ImageMarker
visualization_msgs/msg/InteractiveMarker
visualization_msgs/msg/InteractiveMarkerControl
visualization_msgs/msg/InteractiveMarkerFeedback
visualization_msgs/msg/InteractiveMarkerInit
visualization_msgs/msg/InteractiveMarkerPose
visualization_msgs/msg/InteractiveMarkerUpdate
visualization_msgs/msg/Marker
visualization_msgs/msg/MarkerArray

visualization msgs/msg/MenuEntry

S ros2 interface show wheeltec_interfaces/ms
g/Num
int16 num

E3-10  #EF 5 L msg WA
(4) ROS2 HiNThRE R4

WHEELTEC ROS2 Jifr, AL 4 F AR Thpe 4y, F%H O
WIhRR A Bk 4 . DLSRiThREE A0, AR ALK SO 4R
wheeltec_robot_nav2, {HmikIiRetlnf, Diget 4 H /2 wheeltec_nav2. FiilTiRE
477

Step1: 77T wheeltec_robot_nav2 3ff, #31i% H 5%~ i) CMakeLists.txt 3CfF

Step2: FTH CMakeLists.txt 3L, €472 project 1, HH wheeltec_nav2 M|
A NI

cmake minimum_required(VERSION 3.5)

roject (wheeltec_nav2)

P 3-1-10 CMakeLists.txt SC1F
(5) ROS2 ThEsE.I4n i
ROS2 H 4w iF M@ T HA R T colcon, TAEZS[AHISC/FE S ROST A A
[F], ROS2 1 TAEZ= M5 ROST H [ devel SCHEJE; ROS2 4 TAEZS I8 N HITh
ISR ROy

colcon build

&
S
=
H
=
=



colcon build -h #&F%HIFT 4
colcon build —packages—select +3h48 &, % 5 < Ak &L %%

colcon AN FHVEACTE A 48, TE 9w P 58 Al G LA 25 18] A A2 i ) S & an s B s
3-1-11 AR

heeltec_robot_ros2

build install log src
Bl 3-1-11  TAEA AR
build X A0 R SO E
install 3XAF: BEAThRERLHIALE .

log XMk Ay HEAE BT HIHALE .
sre SO PRANES B AL B

%21 W

o

76
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WHEELTEC

4.ROS2 ZHBAEE ESEMN
4. 1ROS2 BE.ZHiBIE

(1) ROS FEHEZE Ubuntu20. 04 FAIEH &
£ Ubuntu20.04 i 1 Network Connections F ] 75 B A Zimf N UL R 52 :

nm—connection—editor

milt [+] %5, %3 Wifi 1650, #EHTEIE

eeltec: ~

Wired connection
- Bridge ] Choose a Connection Type
dockero
Select the type of connectionyou wishto create.
IF youare creatinga VPN, and the VPN connection you wish to
create does not a inthe list, you may not have the correct VPN
plugininstalled.
WiFi
cancel Create...
T

Bl 4-1-1  WZEECE DU (f) 2 wifi 1EI0(47)
7E SSID — 4 #H #4544 7 wheeltec_ros2, Mode —#2i%#¥ Hostpot #i5\,, 7&
WiFi Security H1i%# WPA&WPA?2 Personal, % B # i 50

Editing Wi-Fi connection 1 x

Connection name i-Fi connection 1

Wi-Fi

ssID | wheeltec_ros2

Mode | Hotspot M Editing Wi-Fi connection 1 X

Band | Automatic - . - _
Connection name i-Fi connection 1]
Channel | default +
Wi-Fi Security
Device -
Cloned MAC address - Security | WPA & WPA2 Personal -
MTU | automatic + | bytes password | dongguan
Show password
Cancel Save

K 4-1-2 WMEE TTH L) WE wifi BiEA)

G
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@ WHEELTEL

- A ——

£ IPV4 Setting — = [&] & 1P Hudik A1 ¢

Proxy  IPv4 Settings 1P

Method | Shared to other computers

Address (optional)

B 4-1-3 FEHAS ip ik
SERERAEE, B A ARG . ERSGRE R Wifi 8, fTE
B H b T HOE AR, TP Hidik A 192.168.0.100, 78 H & 1% 45 7] LA 2 213X > WiFi.

/- wheeltec ros2

@ 7z Internet, =%

Kl 4-1-4 #F ip #hbl (75D % WHEELTEC # ()
7E Windows HIZEH; wheeltec ros2 iX— WiFi, A#EZ LA
(2 EBMHLE ROS EHLHER
AR AR RMLIERS T Ubuntu20.04-Galactic 55 Ubuntu20.04-Noetic, K4
Hl5 ROS2 WHEELTEC #4# Z HLiE {5 0 JR A ROST B R2 — 3, 75 2AE
F P B 3% Fhc & bashre I35 3044
P 2 HLIBAE A RT3 2 RSP/ Ubuntu B 5 WHEELTEC HL#% A YE 5 — 4
RN R . R EH BRI
1) Z#FIEBFE—A WiFi W20 2 HLEMS -
REIHL/Ubuntu B8 3%3 WHEELTEC HL#% A\ K ) WiFi, B %%
FE[F]—~ WiFi.
2) EEEARE A RN T LRSI LR

%23 73 76

=



WHEELTEC

A
EE =R T, FomF 0 P Hhk A E . G0

:~$ hostname -I
192.168.0.100 172.17.8.1

1 wheeltec@galactic: ~
:~$ hostname -1
e |
Bl 4-1-5 EHEYLEEN ip bk (LD BRI ip Hhik CF

fit & .bashrc 14

nano ~/.bashrc
147 Z JGiE4T: source /.bashrc 43k

Step1:7E ML 15 B
WHEELTEC #2885 NimER N FEML. BrLLK: ROS_MASTER_URI Al
ROS_HOSTNAME f{] IP #ihi-#5 % K 192.168.0.100

192.168.0.245

source fopt/ros/galactic/setup.bash
source [home/wheeltec/wheeltec_ros2/ /setup.bash

ROS_MASTER_URI-http://192.168.0.100:11311
ROS_HOSTNAME-192.168.0. 106

[ Read 123 lines
Get Help Write out [@% where Is R cut Text Justify
@y Exit @il Read File @l Replace MY Paste Text @l To Spell

4-1-6 'WHEELTEC HL#% A\~/.bashrc 314

Setp2:7E AL AT & bashre SCA4
¥ ROS_MASTER_URI ¥ AFHLE) 1P Hidil:, BP 192.168.0.100,
ROS HOSTNAME H IP Mkt A A< 1P Hbhik, 8 F hostname -1 &7

wheeltec@galactic: ~

GNU nano 4.8 .bashrc Modified

ompletion/bash_completion
/bash_completion

alactic/setup

TER_URI=http:// e 11311
TNAME=192. 1

@4 Cut Text a8 Justify
W' Paste Text [l To Spell

B 4-1-7  FERIHLI~/ bashre SC1F

#
R
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o
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@ WHEELTEC

Step3: MHL3m 6 A SSH A= | ALz S, 5 HBLLL M EDL, EfhliX—
T HAT 2 J5 B EDRT ssh BITAT .

:~S ssh wheeltec@l92.168.0.100
@0ePEEEEEERREEELEERARELEACARRELEEARRRARAEQARARAREELRRARRAARR
@ WARNING: REMOTE HOST IDENTIFICATION HAS CHANGED! @
[deaddddddudadddddddddddadddddddddddadddddiudeddaadidddudedd
IT IS POSSIBLE THAT SOMEONE IS DOING SOMETHING NASTY!
Someone could be eavesdropping on you right now (man-in-the-middle attack)!
It is also possible that a host key has just been changed.
The fingerprint for the ECDSA key sent by the remote host is
SHA256:7Vaa9J1lpivnly9aRBIqmuaaTvQimk /Sm+GNOujzxB1Y .
Please contact your system administrator.
Add correct host key in /home/wheeltec/.ssh/known_hosts to get rid of this message.
offending ECDSA key in /home/wheeltec/.ssh/known _hosts:1
remove with:
ssh-keygen -f "/home/wheeltec/.ssh/known_hosts" -R "192.168.0.100"
ECDSA host key for 192.168.0.100 has changed and you have requested strict checking.
Host key verification fa b
:~5 ssh-keygen -f "/home/wheeltec/.ssh/known_hosts" -R "192.168.8.100"

K] 4-1-8 SSH % 3% ALk
Stepd: IiEZHLA(E

FHIRIZELT: ros2 run demo_nodes cpp talker
MALIRIZEIT: ros2 run demo _nodes cpp |istener

theeltec: ~

Publishin
[ : Publishing:

Hello Weorl
[INFO] [Ln)JL 88.532647360] alker]: Publishing:
B9.532377930] alker]: Publishing:

532667780] alker]: Publishing:

wheeltec@galactic: ~ Q = - o x

:~5 ros2 run demo_nodes _cpp listener
[INFO] [1655285486.972876950] [listener]: I heard: [H
ello World: 1]
[INFO] [1655285487.970515691] [listener]: I heard:
ello World: 2]
[INFO] [1655285488.971883576] [listener]: I heard:
ello World: 3]
[INFO] [1655285489.973967291] [listener]: I heard:
ello World: 4]
[INFO] [1655285490.971358334] [listener]: I heard:
ello World: 5]

4-1-9 IAEZHLIEE

4. 2ROS_DOMAIN ID ¥R iEE

ROS 2 HTFi@fE BN a2 DDS. £ DDS 1, ibEAN[AZ ML IL =
PER N 25 1) 3 EENLHIAR IR Do [Fl—48 1) ROS 2 5 s n] DL BH & B4R 1 I

A EIER B ROS 2 45 SIUAGE . BRIAEOL T, B ROS 2 75 s H I
B ID 9 0o HRELRUEER— M2, AFEMUTTEE, AR ROS2 e LHIA
EIREP= IS s wiil

N T R 4% 2IE4T ROS 2 FIANE A TFENLZ | T3P0, AT UONALES

%25 7k 76 T
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NBE .

ROS2 #2417 —4> DOMAIN L], A5 20—+, [F—4 DOMAIN (5
D) HTHENLA R EAEE, XA B K. a0 5B A AL 53 B
ID ANE], U 25 TG S S
(1) DOMAIN 3% ID THE#N S EUE
TR
® DDS {3 ID kit 50 T R IUATIE(E ¥ UDP i 1 o W 45 1805 I 75 246 2
i1, UDP i U2 — N ERFS B 16 3. PRI AT DL B (7 BBl 7E
[0,65535]2 If] .
® it LIS M EC A AU, HR4E DDS Bl E LA 7400 1 e dAH 1, b
By F 3 1 J9[7400,65535], X A% DDS WHERIATEOL T, &AM ID
5 250 N 1, ARA38 D IIANICR: (65535-7400)/250 = 232(4N), X R
FCHUE 5 FER10,231]
o IRERGULSWE LTI 1, /£ DDS FF i il T, 6 75 Bk Fix £
PR 1, DR AR, ANREIRERAE R G b 1 R T E R, K
RAERIE: 7F Linux ~, AR ID H[0,101]5][215-231], 7E Windows
A1 Mac H A FH #4 ID J9[0,166], £ b, v T A Z-F &, @0 ID 7£[0,101]
¥ Bl P HUE
® &AM ID BRIA A 250 AN 1, HAEAS ROS2 9 AUl 2 5 M Mt . 5
4b, #% 18 DDS i CREME D 3 H B, 28 1.2 M H 2 Discovery Multicast
it 1 5 User Multicast 3 1, MG 11, 12 AN D46 2 3N 55— AN 5 A
Discovery Unicast %fi [T 5 User Unicast, J& %237 &7 o5 S R ROREE, A4
— N ID I ERCRT RANION: (250-10)/2 = 120(1).
H AR AL -
® ROS DOMAIN_ID fHUELE[0,101] I8, fL7 0 F1 101;
® FEME ID NIFEAS T R S ECR A PRI, TRENTET 120 1
® A ID Jy 101, AL ZIRM A FTEBENTET 54 4



@ WHEELTEC

A
(2) DOMAIN 3 ID & &

EENL HLEAD A MM G I~/ bashre LA I LL AL E TR 4,

B RT A PR 2 0 B 2 g i 1% 82
export ROS_DOMAIN_ID=<your_domain_id>
BL NS AT
echo "export ROS DOMAIN ID=10" >> ~/.bashrc
# X 249 10 £ ROS_DOMAIN_ID, T~— €% 10, 554 ROS_DOMAIN_ID &9 #0 0] Bp =T

source /.bashrc

ros2 run demo_nodes_py talker

JREAUH LA T

echo "export ROS _DOMAIN_ID=10" >> ~/.bashrc
# X ¥ 49 1 2 ROS_DOMAIN_ID, & &A4n £ 3% 69{E PR FF — &
source /. bashrc

ros2 run demo_nodes py |istener

SEHLIEAE

_cpp talker
Publishing: '

32552305] [talker]: Publishing: '
32647360] [talker]: Publishing: '

32377930] [talker]: Publishing: '

490.532667780] [talker]: Publishing: '

wheeltec@galactic: ~ Q = - o x

:~% ros2 run demo_nodes_cpp listener
[INFO] [1655285486.972876950] [listener]: I heard: [H
ello World: 1]
[INFO] [1655285487.970515691] [listener]: I heard:
ello World: 2]
[INFO] [1655285488.971883576] [listener]: I heard:
elle World: 3]
[INFO] [1655285489.973967291] [listener]: I heard:
ello World: 4]
[INFO] [1655285490.971358334] [listener]: I heard:
ello World: 5]

4-2-1 RAFZYLERE

4. 3 EMW IR I RE IEHC

FE48 ] WHEELTEC ML AR, — Bl F REAULEL Ubuntu A %5 7 3,
J75E%; WHEELTEC HL#§ N BEAT e e i) o 5 FH P S H ) 3R A5 ROS2 REAUIAIL,
WA T ZHATIERD, & H 7 B CREMILZEE 7 ROS2 R4, MR ZE M AN Th
REf. DLURERIE T B bf A AR .
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WHEELTEC

(U RVIZ2 WARAL ST
F ThEefl wheeltec rviz2 # UL TAEZS 0] N sre XA, SRR HwPE.

colcon build ——packages—select wheeltec rviz2

wheeltec
rvizz

wheeltec@galactic: ~/wheeltec_visual

: S colcon build --packages-select wheeltec_rvizz
Starting =>> wheeltec_rviz2
Finished wheeltec_rviz2 [0.25s]

Summary: 1 package finished [0.55s]
: S

4-2-1 %1% wheeltec_rviz2 IhEEHL

Yt AT AL R A R, AR R LT T rviz2:
ros2 launch wheeltec rviz2 wheeltec rviz. launch. py

Starting wheeltec_rviz2
.Finished < wheeltec_rviz2z [0.17s]

$ colcon build --packages-select wheeltec_rviz2

Summary: 1 package finished [©.43s]
5 $ source install/setup.bash

$ res2 launch wheeltec_rviz2 wheeltec_rviz.launch.py

[INFO] [launch]: All log files can be found below /home/wheeltec/.ros/log/2022-06-17-11-21-51-864703-gal

actic-72828

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

[INFO] [rviz2-1]: process started with pid [72830]

[rviz2-1] [INFO] [1655436114.017366792] [rviz2]: Stereo is NOT SUPPORTED

[rviz2-1] [INFO] [1655436114.018157048] [rviz2]: OpenGl version: 3.3 (GLSL 3.3)

[rviz2-1] [INFO] [1655436114.048368603] [rviz2]: Stereo is NOT SUPPORTED

4-2-2 84T wheeltec_rviz.launch.py

19T rviz2 i E s

/home fwheeltec/wheeltec_visual/install/wheeltec_rvizz/share/wheeltec_rviz2/rviz/wheeltec.rviz - RViz

File Panels Help

¥ Move Camera | [ JSelect &-Focus Camera == Measure # 2D Pose Estimate '@ Publish Point # Nav2Goal =
I pisplays [o]
# clobal Options =
Fixed Frame map
Background Color W 48; 48; 48
Frame Rate 30
b Global Status: warn
@ Grid v/
i, RobotModel
2 TF v
Add Duplicate Remove Rename
<» Navigation 2 [o]

Navigation: unknown ‘
Localization: unknown

Feedback:  unknown

Poses remaining: 0

ETA: 0s

Distance remaining:  0.00 m

Time taken: 0s

Recoveries: 0

Reset | Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click: Zoom. shift: More options. 31fps

Kl 4-2-3 3247 rviz2 St
rviz2 TR PLAE E 78 B nav2 msgs/NavigateToPose Fl

% 28 7 4k 76 T



@ WHEELTEC

nav2_msgs/NavigateThroughPoses #1F KA FI45AE S5t XS E—MRAR(foxy)
K, ££ Galactic HH ' AJ DA B @ rviz THACE BIHLES A B SA40 B br s i it
BUTAIF (] BEBS H AR R AR RS . UG S5 20 (R 8] DA R S A S A AT
IINV/IERIC E SRS
(2) RTABMAPVIZ FAJ#R4Y

WHEELTEC ROS2 ¥ # 1 ThAE L& RTABMAP Hik &K S/, (HHAi7E
RVIZ2 F T35 n# 3D fiz: MapCloud plugin:Downloadmap still not working on
ros2. N I A RE PR A 3D M A 7 A B R B, ATk EE
8 RTABMAP H il [l #i 4k T Rt 417#%E, R RTABMAPVIZ.

BT EHREDNIIAE O 2208 T rtabmap:

sudo apt install ros—galactic—rtabmap*

S sudo apt install ros-galactic-rtabmap*

[sudo] password for wheeltec:
Reading package lists... Done
Building dependency tree
Reading state information...
Note, selecting 'ros-

Done

galactic-rtabmap' for glob 'ros-galactic-rtabmap*’

Note, selecting 'ros-galactic-rtabmap-dbgsym' for glob 'ros-galactic-rtabmap*'
Note, selecting 'ros-galactic-rtabmap-ros-dbgsym' for glob 'ros-galactic-rtabmap*'
Note, selecting 'ros-galactic-rtabmap-ros' for glob 'ros-galactic-rtabmap*'

ros-galactic-rtabmap

ros-galactic-rtabmap-
ros-galactic-rtabmap-
ros-galactic-rtabmap-

0 upgraded,

is already the newest version (8.20.18-1focal.20220514.821308).

dbgsym is already the newest version (0.20.18-1focal.20220514.621308).

ros is already the newest version (0.20.18-1focal.20220526.135235).
ros-dbgsym is already the newest version (©.20.18-1focal.28228526.135235).

8 newly installed, @ to remove and 111 not upgraded.

5

4-2-4 %5 ros-galactic-rtabmap

\—A /4

J& B SCAHE wheeltee_rviz2 DyRe L HT, £ TAEZ [A] #8412 N iz

source install/setup. bash

1z17 RTABMAPVIZ:

ros2 launch wheeltec rviz2 wheeltec_rtabmapviz. |aunch. py

viz.launch.py

[INFO] [launch]:

$ source install/setup.bash
S ros2 launch wheeltec_rviz2 wheeltec_rtabmap

All log files can be found below /home/wheeltec/.ros/log/2022-0

6-17-16-11-31-294711-galactic-131793

[INFO] [launch]:
[INFO] [rtabmapviz-1]:
[rtabmapviz-1] RCUTILS_CONSOLE

CUTILS LOGGING_USE_STDOUT and RCUTILS_ LOGGING_BUFFERED
eam and the buffering of log messages.
[rtabmapviz-1] [INFO] [1655453492.162096332] [rtabmapviz]:

figuration from

" fhome /wheeltec/.
[rtabmapviz-1] libpng warning:
[rtabmapviz-1] libpng warning:
[rtabmapviz-1] libpng warning:

Default logging verbosity is set to INFO

process started with pid [131795]

_STDOUT_LINE_BUFFERED is now ignored. Please set R
STREAM to control the str
rtabmapviz: Using con
ros/rtabmapGUI.ini"

iCCP: known incorrect sRGB profile

iC€CP: known incorrect sRGB profile

iCCP: known incorrect sRGB profile

4-2-5  FTIF rtabmapviz {11k

#
p=i
H
p=i



@ WHEELTEC
g
FT7F RTABMAPVIZ ] ¥ AR W B s

wwwwwwwww

4-2-6  ITHF rtabmapviz AL
(3) ROS2 Tf Tree
H AT TF2 Xt ROS 2 (ISCRF R RV, 47458870 TF2 B hfg i 2R A AT
H1, tf2_frames 7F rqt PG ATITH . HEEF tftree, W7 ZAE D) t£2_tools .
H IR R G B3 tf2-tools TREL:

sudo apt install ros—galactic-tf2-tools

BATHEAN TG EF tf tree:
ros2 run tf2 tools view_frames

IBATIX ) T8 A J5 T A S A — /N B ], B i 2 TE MRS AT R A H 5%
AP A . frames.pdf A1 frames.gv, X P SCAF 2 T AL tf B

(4) ROS2 5 ROS1 i#f3

ROS2 [ HFRHEAREAR ROST, FTUARERKK—BEHA, —#Ha—H
HAF. N TR RENS ] ROST A ROS2 [ThEE BT IR H P &, AT L@
rosl_bridge SEIANMRAMES S A, ST ARAE T — MM, i ROS 1
HIROS 2 Z [A]A] PAAZ #3842

ros1_bridge SEFr Fa& ROS2 H— M Thfet, AT HIIETFNEE R iHH
FURSS B WS, FH7#E ROS1 A ROS2 2 [AlHEATEAS . 1 5 RoR -

1) 7£ ROS1 HI21T roscore

source /opt/ros/noetic/setup. bash

roscore
2) 1£ ROS1 M2 3m 4T WG IR B 45 115 A3

roslaunch turn_on_wheeltec robot turn_on_wheeltec robot. launch

030 51 Jk 76 1T



@ WHEELTEC

3) f£ ROS2 &3+ JF ros1_bridge
source /opt/ros/galactic/setup. bash

ros2 run rosl_bridge dynamic_bridge

4) 1£ ROS2 [P 4 om 4T FF B 45 i 75 A

ros2 run wheeltec robot keyboard wheeltec keyboard

PL_E IR 2B T 3 B 1% @ /emd_vel AL ROS2 % ROS1 HIEAE, 403 A SZHL
ROS!1 2| ROS2 ({5 K16, RIS KRWAET . 1T 5 RBCR K 3-3-1 s

wheeltecd oG ~ 67x19

wheeltec@wheeltec - 67x22

4-2-7 ROSI 5 ROS2 2 ] f{ IR 553815

% 31 00 3k 76 0T
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5.ROS2 i launch XHFE5®S
5. 1R0S2 Launch I ##aR%

ROS 2 Az F LA Python. XML Al YAML 485 o X Tk 22 308 FH A2
Fo, JEFEBEFE ROS 2 A s I T RN Rl (H2(EH Python %5
JR BN SRR R E M . BARRILLE LR AN U T
1. Python J&—MHAE S, KL v LATE 3 S0 R R FZE 5 L% .
2. ros2/launch (—fJEZhThAE) F ros2/launch ros (ROS 2 H5E FEhThAE)
&M Python ZWE 1, BIULH X XML fl YAML AgEAE AT KA
e BAT BARLN I J5 i B
Rk, A Python %5 MBI FTRELCAH XML 8 YAML %% ()5 3/ °C

PR RMICK . Python 4’5 )3 8 S 75 Za ¥ 4 RE R 31
ROS2 H' launch X418 % L LaunchName launch. py B¢ LaunchName. launch.
py f s, —MBCEI T4 R 30
ros2 launch <package_name> <launch_file_name>
B A5 2 R S i R AR B IS AT SO
ros2 launch <path_to_ launch_file>

(1) % H launch_ros. actions 44
BA BB R ECH AR launch ST ##R 44 A LaunchDescription() R £ H, 1%
bR 252 — /£ launch.actions BY, launch ros.actions ZEAYIXT %, DL F%4s
— i H [ action, launch_ros.actions.x —#=, 4 Node 7~ launch_ros.actions.Node

% 5-2-1 % H launch_ros.action & X

launch_ros.actions.x Dige B

Node JA B ros2 i 5

PushRosNamespace 2 — N1 R B B A 44 ]
IncludeLaunchDescription B#5] H 57— launch S
SetLaunchConfiguration fE launch X AP N FE I —ANS%, e ESHUE
SetEnvironmentVariable P — NI AR B 48 E MR AR B E
AppendEnvironmentVariable | %f —/NASEATEIE N —ME, 1R AAFLE N 173
TimerAction 1E— B E] G AT — AN Z A action

%32 70 4k 76 T


https://github.com/ros2/launch
https://github.com/ros2/launch_ros

WHEELTEC

ExecuteProcess MR AT — A HERR B A

DeclareLaunchArgument FI—NEEIA S, EZSHEA AR BRiIA
B AN RY

GroupAction ¥ action 734H, [F4L P [ action 1] DA — i E S
BOT(EEE

ExecuteProcess MR A AT — A HERR B A

EmitEvent RN, il LR A0 S5 e okt o

RegisterEventHandler TN —A g4

UnregisterEventHandler TR — ANy Ak r A

(2) % launch X5
ros2 launch S % F B ML 2 action, ros2 launch $EEF— AN AT I
B, O, A, THhEES A R A action, H % — R SkIEHIHES), &

CESNESYAPEE
def generate launch_description() :
return LaunchDescription ([
action_1,
action_2,
action_n])
ROS2 H1 python #&2UH launch ST 32 204 WA FH I 5%, —ME ST
A 23040 e B U s AT R S, add_action FEMMARIES; 5 —Fe Bk
JRANN BB AE return {56

B M ER

“/wheeltec_ros2/src/turn_on_wheeltec_robot/launch/wheeltec_|idar. launch. py
def scription():

Sicartor(
(Ld14_dir,

('1d1
(Ld14_dir, °1

(
os

5-1-1 wheeltec_lidar.launch.py 31PN %&

2033 U3 76 WL



WHEELTEC

- A
FoMEE, BESINAESLE return 1BH)7RH:

~/wheeltec_ros2/src/turn_on_wheeltec_robot/launch/base_serial. launch. py

actions

g 5-1-2 base_serial.launch.py SCfH N 2

5. 2485 ROS2 launch 3

DA turtlesim T fEAL 2L A, B2 AN 1Y launch S 61— wheeltec_launch
e, EZINRE AR S ROS2 launch X . Wheeltec launch B¢ EL1E &
WML 45 N: /home/wheeltec/ wheeltec _ros2/src/wheeltec_vmware

AN launch SCPFJ5 7 B4k Thaet, 7EZIhREER) CMake SCAFA ML AR
f B, ¥shn launch 3CA%::

install (
DIRECTORY launch
DESTINATION share/$ {PROJECT_NAME})

AN JE dn E ffr s«

Open v [

e REQUIRED)
section in

n
aaaaa ly.
ncy> REQUIRED)

t the
11# further depend

12 # find_package(<depende!
13

14 1F(BUILD_TESTING)
15  find_package(ament_lint_auto REQUIRED)
16 # the following line skips the linter which checks for copyrights
17 # uncomment the line when a copyright and license is not present in all source
flles
18 #set(ament_cmake_copyright_FOUND TRUE)
19 # the following Uine skips cpplint (only works in a git repo)
20 # uncomment the line when this package is not in a git repo
21 #set(ament_cmake_cpplint_FOUND TRUE)
22 ament_lint_auto_find_test_dependencies()
endif()
Thstall
DIRECTORY launch
DESTINATION share/S{PROJECT_NAME}

Bracket match Found on line: 24 CMake v Tabwidth: 8 v Ln27,Col 2 > NS

NN DD

5-2-1 CMakeLists.txt 3CfF

ETAEZS A0 H 3% N 9mik:
colcon build ——packages—select wheeltec launch

(1) BB A K launch X4
HE wheeltec_launch ZREE ) launch X3, A —A python #xX K

34 T 3 76 WL



WHEELTEC
- A
launch XCfF, AT 8 35S/ INEFRT H R

mkdir —p launch && cd launch

touch turtlesim_single_node. launch. py
{E turtlesim_single node.launch.py A1 A P 25

from launch import LaunchDescription
from launch_ros. actions import Node
def generate launch_description() :
turtle node = Node (
package='turtlesim', #3175 & %
executable="turtlesim _node', #3h 4k &, P o MATALF &
)
launch_description = LaunchDescription([turtle nodel)#< X —/% &
return launch _description
#launch_description /£ % 18 /| LaunchDescr iption o4 34T )5 694 = {4

AE AT AT N O, R
ros2 run turtlesim turtlesim_node

23R A X R launch P 25 42 :
Node (

package="turtlesim’,

executable="turtlesim node',),
IR 8] A =% 8] B8 AT 2 BF IS R 3l S
cd "/wheeltec_ros2
colcon build ——packages—select wheeltec launch

source install/setup. bash

ros2 launch wheeltec launch turtlesim _single node. launch. py

PRI R B 1 — AN INEER AL IR

launch [0.13s]

Summary: 1 package finished [0.4

TurtleSim




WHEELTEC

K 5-2-2 1817 turtlesim_single node.launch.py 45K

(2) A% KK launch XfF
HEN wheeltec launch ZhEEELIT) launch SCHIE T, G —4 python #% =i
launch 3, HT R B2 A/ NEEATT KEUR:

mkdir —p launch && cd launch

touch turtlesim_multi. launch. py

{E turtlesim_multi.launch.py HH ¥R IICAR A2, FEZSCAEFR 3G 0 T iy 44 25 1A) 4R
PRI iy 42 25 0] SUVE R S0 s AN A 15 544 A 32 842 SR I AR AL 25

from launch import LaunchDescription
from launch_ros. actions import Node
def generate launch_description() :
turtle _node = Node (
package="turtlesim’,
namespace='turtlesiml’, #4 .2 = Ia] 1
executable="'turtlesim_node’,
)
turtle_node2=Node (
package="turtlesim’,
namespace='turtlesim2’, #4 % = 8] 2
executable="'turtlesim_node’,
)
launch_description = LaunchDescription([turtle node, turtle node2])#[F & 3 3
AT &

return launch _description

AR ] A 2 ) A% 2 B S R Bl S A

cd "/wheeltec_ros2
colcon build ——packages—select wheeltec launch
source install/setup. bash

ros2 launch wheeltec_launch turtlesim multi. launch. py

IBATRCRAE SR 3 T AN S T, B T RS

[+ wheeltec@galactic: ~

) :~% ros2 node list
Jturtlesiml/turtlesim

Jturtlesim2fturtlesim
2~5

5-2-3 AT turtlesim_multi_node.launch.py i 513

(3) 7£ launch SCAFBERE A

036 01 3t 76 1T



WHEELTEC

HEN wheeltec launch ZhEEELIT) launch SCAIE T, G —4 python #% i
launch 3CF, T8 8018 2 g 44 s -

mkdir —p launch && cd launch

touch turtlesim_remap_topic. launch. py

{E turtlesim_single node.launch.py F ¥ LA T Y%

from launch import LaunchDescription
from launch_ros. actions import Node
def generate_launch_description() :
turtle_node = Node (
package="turtlesim’,
executable="turtlesim_node',
remappings=[("/turtlel/cmd_vel", "/cmd vel")]#J¥/turtlel/cmd_vel &
B4t #/cmd_vel
)
launch_description = LaunchDescription ([turtle node])

retrn el deser e dem
B H T A R A /turtle l/emd vel 1678, B B ML 5 %7 20K & A /emd_vel
RS
(4) launch XfEHRE
FE— launch XM B 855 — ) launch SCf4, #E\ wheeltec launch T fE
(1) launch SCAFRR, G —> python # U] launch X1, H T8 sh 30 F ik B

7N
mkdir —p launch && cd launch

touch turtlesim_include. launch. py

7E turtlesim_include.launch.py ¥ IIEL T P2

import os

from ament_index_python. packages import get package share directory
from launch import LaunchDescription

from launch. actions import IncludelLaunchDescription

from launch. launch_description_sources import PythonLaunchDescriptionSource

def generate launch_description() :
turtle_nodel = IncludeLaunchDescr iption (
#wheeltec_launch A# £ 498 €. .4, 'launch' AHEW XTI ED RO P £ L
PythonLaunchDescr iptionSource ([os. path. join (get_package share directory ('wh
eeltec_launch'), 'launch’,
"turtlesim multi_node. launch. py')])#turtlesim multi_node. launch. py 4 & &, 4
89 )3 B A
)

037 53k 76 1T



WHEELTEC

Id = LaunchDescription ()
Id. add_action (turtle nodel)

return Id

IR 8] A= 8] B8 AT 2 BF IS 3 3l S
cd "/wheeltec_ros2

colcon build ——packages—select wheeltec launch

source install/setup. bash

ros2 launch wheeltec launch turtlesim_include. launch. py
BAT A2 )5 8 turtlesim_multi_node.launch.py (44, BIJE3) T AN /NEfE
Frim, AET R

[+ wheeltec@galactic: ~

:~S ros? node list
Jturtlesiml/turtlesim

Jturtlesim2/turtlesim
=5

SR

K| 5-2-4 iZ1T turtlesim_include node.launch.py i 5 i 51 5&

038 ni Jt 76 1T



@ WHEELTEC

6. ROS2 ThEE A Bl

AT HAUE S B RS E MY e 542 K28 V)4 . H BTfE WHEELTEC ROS2 /N4
A] e 7 B 0 AL BOE AR LA B Ik - 5 P 5 B A% 1228 5 B R R UL B AN
— 5, ) B B A R i T B

6. 1 &Y%

BA NMEA M WHEELTEC HL#8 AR5 A—#¢, (HAEH 1 ROS2 f5 2 —#F
(1), TEFINMEUEMEE . HAHE turn_on_wheeltec_robot.launch.py .
robot_mode_description.launch.py- PL /2 wheeltec_robot nav2 ZhAEHLHH S i S %L
S SHAR 2 BB HRAR .
(L EFF/NE urdf BRI
)G B BRI mini_mec NERIREES, H PGS ERINE, W
mini_akm /N, 75 EAESCAFHAB SO LI AN AR, B

wheeltec_ros2/src/turn_on_wheeltec_robot/launch/turn_on_wheeltec_robot. launch. py
R R PR P AEF f AR 55 LS N B mini ARCZNE U0 mini_diff Cmini Z2308 %),
BTS00 B[] minibot_type, EEXE/RZHCN mini_diff, JE3h

ld.add actlon(mlmbot type)}JF Wi 1d.add_action(flagship_type), 1K Fr~.

py contains flagship products, usually larger chassis

ec_dl_robot.

L_robot
el_diff_dl_robot

= Includelal
nLaunchbescr
rgu

A AR R 2 3E mini N4 an S EC R vE AL AR N, UMAE ESOR R
flagship type, 1B ERSEN senior akm, J53)) 1d.add action(flagship type)
J# Wk 1d.add_action(minibot_type), &7~

039 i 3k 76 1T



lagship_ ] flagship_m

_4wd_dl_rob 4wd_bs_robot. top_4wd_dl_ro
2l _diff g our_ L_diff_dl_ro
and #1d.add_a
hlp type InEl\JdPLaHI‘IEhDP;rl‘lptL"H‘
PythonLaunchDescr iptt 5 th.join(laun
ue'}.it ()

1d = LaunchDescripti

#1d.add_a tio I_‘ﬂlr‘ibr

¥ :I:I:a r.Lc-n-JninE_
.add_action(imu_f1il
.add_action(ro

6-1-2  turn_on_wheeltec_robot.launch.py 44

1B e 5 75 B B AT L AR 2K
colcon build ——packages—select turn_on_wheeltec robot

JRBhE#L SO, 234 robot_state publisher ¥ £ T BRI 5544 AT LR IAH P H Bl
fEF 45,

vheeW tec@wheeltec:w/wheeltec_ros2$ ros2 launch turn_on
1 s can be found bel

pid
tr : p with
et n e i ess startel h pid
[wheeltec_robot_node-4
pid
pid

arguments
arguments
[ orm
: ('0.080000', '0.00000
('0.006000" 060000 ,
argumer
| he a te argument:
- State_publisher i | cription parameter, it i argument available. As
u rgument name of URDF file. This backwar atibi Ulback removed in the Future.
[wheeltec_robot_node-4] [INFO] [wheeltec_| Vhat hslice ki w
[\rhssWts( rnbnt node-4] [T [wheeltec | wheeltec_robot seri
(ba laser] !pmmng until ishing transform
o \ 0.048000', '0.0000 155000"
( 6.006000", '0.000000" , 1.00000"
fuutprmt to_‘laser

T AK 1 SPiARing URTT
000060" , 000 000060" )
.000000" '0.000000" D.UC 000, '1.000000')
e_footprint’ to 'base_Linl
: spinning until stoppe
0')

[
: ('0.000000', '0.0000
6.000000" 008600', 6. *, '1.0000080' )

_madguick
“madguick]: Using dt computed from message headers
The gravity vector i t in the IMU

)00 ©.000000 0.000000
age received.
iption to be published on the robot_description topic.

(2) BLHEIMHBSHOCH
AR AINZERG RIS N () AU 2 B DA S SR AR AN — B, B v @ AR ) /N b 2%
W R B B NS AR S, PTDAE T SRS # N S S8 S N R R
VLHC. MBS my param_file 244

/home/whee | tec/wheeltec ros2/src/wheeltec robot nav2/launch/

/

wheeltec_nav2. launch. py
my param_file ZHOCHF4 T DIEFE B A M), W mini_akm /NE, ¥
my_param_file f{{E 9 param mini akm.yaml EJ 0] . 8505 B9 S04 B B

%40 7T 3k 76 7T



y_param_
my_param_file

6-1-3 &% wheeltec_nav2.launch.py SCfF
3) BAKFE
TZHK 242 B P SR S A B A I I A A L 1) 242 o ST FH P IR SR B AN —
B, SN ATRER Z 2 UK PRI — 24 UL mini_akm /NENHI], B
~/wheeltec _ros2/src/wheeltec_robot nav2/param/wheeltec_param/param mini_akm.
yaml, fESCHFHEZE “inflation_radius”iX—Z%, WHKAE B BN K, A
AU R AE

se_footprint

0, ©.1118], [6.1358, -8.1118] 1"

K 6-1-4 122 wheeltec nav2.launch.py £
(O BT FE R %R %
FTROS1 AR, ROS2 HF1EE launch SCIF 75 B4 1% Ja A REA 3. Hiik A
EEAMES RN R RS, BEN AR R EAR T e

cd "/wheeltec_ros2

colcon build ——packages—select turn_on_wheeltec robot

colcon build ——packages—select wheeltec nav2

6. 2 FEHL IR

WHEELTEC ROS2 /N H Hi % #F AstraS. Astra Pro. Daibai. Daibai_Pro.
Gemini_Pro AHHLH1 Realsense AHHL. /5 BRI H] Astra S AHAL, 25 F A 19
s FLARARAL, U] DL DL AP IR R T
T AN 2

G
ar
b=l
b
=N
b=



WHEELTEC
Y

ros2 launch turn_on_wheeltec robot wheeltec camera. |aunch. py
BRI S, Bt
~/wheeltec_ros2/src/turn_on_wheeltec_robot/|aunch/wheeltec_camera. launch. py

HAH %S HCN: Astra S. Astra Pro. Dabai. Gemini. Wheeltec Usbcam. Il
g AstraS #HHL,  WIMEUE Y wheeltec_camera.launch.py SCAFU0 R s .

turn_on_wheeltec_robot
config
include 4 Wheeltec_Usbcam

(usbcam_launch_dir, "demo.launch.py’}),
dev/RgbCam”}.items())

launch

_pycache_
/% base_seriallaunchpy
/% robot mode. description.launch.py = et
/% robotandiidar aunch.py
/% turn_on_whesltec robot aunch.py
/+ wheeltec_cameralaunch.oy
/% wheeltec_lidarlaunch.py 3 1d.add_action(Astra_S)

K 6-2-1 1524 wheeltec_camera.launch.py 14

BT Ja AT 9 -
cd "/wheeltec_ros2

colcon build ——packages—select turn_on_wheeltec robot
VERE: usbeam DHREEL Y T&ERCAS F FIAENLAI R A RN, SbE T SHEED B
F2 115 WHEELTEC C70 AL 44 . /dev/Rgbeam) , A HATAR 5 f7 K12 0L

6. 3L

WHEELTEC ROS2 /N Rk T 37 H B R TEIE Z Ak, 38 SCRAEA ) M10.
N10(W DA & O RR) & IA, FiRshERIA LD14. LD06. LD19 Fik. BRIMEH X
WAL 5. HHPEARERAER, TEAMSO RN AT .
wheeltec_ros2/src/turn_on_wheeltec_robot/launch/wheeltec_Iidar. launch. py

e e Ja — AT B E, ATiEZ 40y Lsml0P. Lsm10. LsnlOP. Lsnl0.
Ld14. Ld06.

LA LSN10 F5i8, WBMSEE XA AT

ion(Lsn10p)

K 6-3-1 128 wheeltec lidar.launch.py 314

BRSO Ja HEAT I 1 -

cd "/wheeltec_ros2

%42 70 3k 76 1T



WHEELTEC

g
colcon build ——packages—select turn_on_wheeltec_robot
L FHEMEEERFN
fEH LSm10. LSn10 [& T Z4& X wheeltec lidar.launch.py 342 4b, 1675 2
B4 TF S84 240, A LSm10* A1 LSn10* A H 410 77 171 5 5 F 75 1 48
S, FTLAFR EAE TF # AR it 77 ) 4%
(E ST

wheeltec_ros2/src/turn_on_wheeltec_robot/launch/ robot_mode_description. launch. py

BT N 2T GroupAction, &4 base to laser 71 fi ) x J7 M S 4L,
mini_akm /NEAG], AR ALK 3.14 208 0:

K] 6-3-2 124 robot mode description.launch.py {4

BRSO Ja HEAT I 1 -

cd "/wheeltec_ros2

colcon build ——packages—select turn_on_wheeltec robot

(2) BB
ANTE) B 38 A B BRRAZ 21 SR AS [F . WHEELTEC ROS2 H B ik ST 347E
~/wheeltec_ros2/src/wheeltec lidar ros2 H3X . fEi% H 3 T, LDlidar &K/~ K30
ik, LSlidar F/- 5 EIA
SRENTIE A LB A 7 B A R B SCIFRIAT, SR3h LDO6 H A B i
w7 ST e
"/wheeltec_ros2/src/wheeltec_lidar_ros2/LDlidar/Idlidar06/launch/1d06. |aunch. py

N B S 3h LDO6 F5 A A oN[135, 22511 — X [A], SO B AR .

K 6-3-3 12 1d06.launch.py 314

43 T 3 76 WL



WHEELTEC
A
SRS 7 S

cd "/wheeltec_ros2
colcon build ——packages—select Idlidar_stl ros2

K31 LD14 I BSAE ROV R, 1BECt

“/wheeltec_ros2/src/wheeltec_lidar_ros2/LDlidar/Idlidar14/launch/1d14. launch. py

WG TR 2h LD14 B A M N[135, 2251 — X a], SN S E R .

LD
1dlidar_node =

K 6-3-4 &k 1d14.launch.py S

MAHE R 7 B G

cd "/wheeltec_ros2
colcon build ——packages—select |dlidar_sl| ros2

5 FH AR A0 B I AT A FE B, 75 BB TR 1A X N IS EOCH: . AR R IS LS
MI10 CEEORRAFIN TRR) « MI10P CHR CIRAIM R « N10 X)Lk FHix. FHik
AFEE A E TR

#
S
=
o
X
=



K] 6-3-5 LSlidar 3 fHHELE

ANE T IBAE IS E AR, W LSN10 FBRiifaE, FEssctt

“/wheeltec_ros2/src/wheeltec_lidar_ros2/LSlidar/Islidar_driver/params/|idar_uar

t ros2/1sn10. yaml

B B R+ LSN10 Hhmﬁfﬁwsnﬂglij#W@MI%To

Bl 6-3-6 1snl0.yaml SCHF %5

W LSM10 & MR &I R flcf B, 7 2B SO

“/wheeltec_ros2/src/wheeltec_lidar_ros2/LSlidar/Islidar_driver/params/|idar_uar

t_ros2/1sm10. yaml

OB B AR A LSMI0 £ DR FRIA IR A P A[135, 22511 X — X (], SO
WE TR,

Bl 6-3-7 1sm10.yaml SCAF A%

1 LSM10P M iR B X & e b fa B, 75 BEAS O

“/wheeltec_ros2/src/wheeltec_lidar_ros2/LSlidar/Isl|idar_driver/params/|idar_net

_ros2/1sm10p_net. yaml|

T B R A LSM1OP W IR IS I A R [135, 2251 — X [A], SO 2
WEFTR.

G
&
=
b
=N
b=



WHEELTEC

6-3-8 1sm10p_net.yaml S fF 9%

MAHE SR 7 B G

cd “/wheeltec_ros2

colcon build ——packages—select Islidar_driver

&
&
=
H
=
=



R wheeLTe
7. ROS2 IhEBIEI H i
7. 1Turn_on_wheeltec_robot [#l28 A JKEIERN]

turn_on_wheeltec_robot LI HE 15 &) XA F A -

¥ @ turn_on_wheeltec_robot
2 config
2 include
¥ launch
> B _ pycache

/+ base_seriallaunch.py

/% robot_and lidar.launch.py

¥
+
#* robot_mode descriptionJaunch.py
/% turn_on_wheeltec_robotlaunch.py
P

wheeltec_lidar.launch.py
7-1-1 turn_on_wheeltec robot HfE

HHH base_serial.launch.py 72 J3 ZIERE =G 2, 2 ROS £48 5 STM32

BGIRER
robot_and_lidar.launch.py X2 4T R AL I G B 1A i1, FEH TREf%
AR 15 IR

robot_mode_description.launch.py F T F A/NER] urdf B84, GLFEAL A8 A

PLES NI Z RS tf 4
wheeltec lidar.launch.py 4 WHEELTEC ROS2 /N4- ) f A2 55, P TE

A A )R A

turn_on_wheeltec_robot.launch.py £ & KA. 1% /%45 5 base footprint [
TF S plas Nk SOk LU Bl & 83 1 DR

turn_on_wheeltec robot Dhfe £ EH T JHBNKHEL, BTHELN:

ros2 launch turn_on_wheeltec robot turn_on_wheeltec_robot. launch. py

IEH BT I E s

%47 7k 76




wheeltec@wheeltec: ~

wheeltec@wheeltec: ~

:-$ ros2 launch turn_on_wheeltec_robot turn_on_wheeltec_robot.launch.py
: All log files can be found below /home/wheeltec/.ros/10g/2022-06-18-15-20-59-115215-wheeltec-135|

Bl (e GRS i o
d with pid [135466]
started with pid [135468]

L : process started with pid [135491]

[INFO] [static_transform_publisher-8]: process started with pid [135499]
[INFO] [ekf_node-9]: process started with pid [135509]
[wheeltec_robot_node-1] [INFO] [1655536872.537499553] [wheeltec_robot]: wheeltec_robot serial port opened
[static_transforn pubLisher-4] [INFO] [1655536872.551095565] [base_to_gyro]: Spinntng unttl killed publishing tra
sform from 'base_footprint' to 'gyro_li
Tetatic transforn publisher-3] [INFO] [1655536872.567070843] [base_to_linkl: Spinning until killed publishing tra
sform from 'base_footprint' to 'base_link'
[robot_state_publisher-6] [WARN] [1655536872.731989581] [robot_state_publisher]: No robot_description parameter,
ut comnand-line argument available. Assuming argument is name of URDF file. This backwards compatibility fallba
k will be removed in the future.
[robot_state_publisher-6] Link laser had © children
[robot_state_publisher-6] Link left_front_link had @ children
[robot; ¥ ] Link left_wheel link had @ children
[robot_stat 3 ] Link right_front_Link had o children
[robot;
[robot, publisher 8
[robot_state_publisher-6] [INFO] [16 872.791975513] [
[robot_state_publisher-6] [INFO] [1655536872.792020098] [robot g g _front_
[robot_state_publisher-6] [INFO] [1655536872.792057859] [robot X er]: got segnent left_wheel_Lin
[robot_state_publisher-6] [INFO] [1655536872.792092599] [robot isher]: got segment right_front_link
[robot; her-6] [INFO] [1655536872.792127235] [robot. ishe ot segnent right_wheel
[static_transform_publisher-7] [INFO] [1655536872.626448937] [base ser]: Spinning until killed pub
nsform from ootprint' to 'laser’
[,ran rans orm_pub\\<hsr 8] [INFO] 872.847868549] [base_to_camera]: Spinning until killed publishin

from 'base_footprint' to 'camera L
[Jotnt state_publizher-5] [INFO] [1655698875.215894117] [Jolnt_state_publisher]: Waiting for robot_description to
be published on the robot_description topic...

7-1-2  JZ1T turn_on_wheeltec_robot.launch.py

PEESFT I RVIZ2 7] LB BN H urdf B8

File Panels Help

fryinteract | “*Move Camera [ Jselect =mMeasure .~ 2D PoseEstimate 7 2D GoalPose @ PublishPoint < -

D Displays

~ # Global Options
Fixed Frame base_footprint
Background Color Il 48; 48; 48
Frame Rate 30

~ v Global status: ok

v/ Fixed Frame ~ OK
» @ crid v
b - TR VI

‘ at [link «

left_fre.
I_link
left_why int

odom_combined

RobotModel

Displays a visual representation of a robot in the
correct pose (as defined by the current TF
transforms). More Information.

Add || Duplicate || Remove || Rename
Oiime
ROS Time: }55537115.44| ROS Elapsed: |52.82 Wall Time: |1655537115.47 | Wall Elapsed: 52.82 Experimental

Reset  Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click/Mouse Wheel: Zoom. Shift: More options. 31fps

Bl 7-1-3  rviz2 FIHLES AR
R rviz BB o, 72 A RobotModel H 1) Description A %A 1% H

1%, 1R N/robot_description.

* i, RobotModel v
» + Status: Ok
Visual Enabled v

Collision Enabled
Update Interval 0
Alpha 1

Descripbinn Sou Tonic

Description Topic /robot_description
Depth 5

History Policy Keep Last
Reliability Po... Reliable
Durability Po... Volatile 1
TF Prefix
v Links

7-1-4 rviz2 BLE

% 48 7 4k 76 T



7.2 Wheeltec robot slam[2D }EE]

wheeltec_robot_slam ZfE 3 % H F WHEELTEC ROS2 /MNE#E1T 2D # K
gmapping £ BI5i%. slam_toolbox KI5V cartographer £ Bl 5%, 17K
I T DA FH 0 2 USSR 25 1) RU/USB F AR N IE )

(1 gmapping £

slamgapping # 4 4 & H T OpenSlam ] Gmapping ] ROS 3558, Tk
7T ROEH SLAM ([HEE AL FIBLS ) , {E4 slam_gmapping ] ROS 79 1.

{8 ] Gmapping Hi%8E47 2D 2K, 4T, @R & 3-2-3 fros.

ros2 launch slam_gmapping slam_gmapping. launch. py

K] 7-2-1 gmapping Z &

(2) slam_toolbox E&
slam_toolbox #& 2D SLAM MJ# ) — 41 T B AThRE, ZHAFEK o o
AT FIELE T NE ) SLAM BLS IBR ALK, DAAREEmss, Ak, &
IR AT HAbRME . 56T slam_toolbox Y2 BE £ VR4 K1/ 4 AT LUK BLER 3
{8 slam_toolbox #£17 2D #&l, 854U

ros2 launch wheeltec_slam_toolbox online_async. launch. py

i P S a0 B B



https://github.com/SteveMacenski/slam_toolbox/tree/ros2

WHEELTEC

INTELLIGENT TECHNOLOGY

Add
> Navigation 2 [l ¢

Navigation:  unknown

Localization: unknown

Reset | Left-Click: Iddle-Click: Move X/Y. Riaht-Click:

K 7-2-2  slam_toolbox ZE &

(3) slam_toolbox T EA%7FH1E
i [} slam_toolbox ZEKINF, Z A LA slam_toolbox ThHEH H [ rviz2 ffi
1, SEIRAE rviz2 RPN R . 3 AN slam_toolbox KB %, F 2
LIRN:

Stepl: 12T slam_toolbox % K]

ros2 launch wheeltec_slam toolbox online_async. launch. py

Step2: T rviz2, siii/C b AN Panels ISINHING, #idF Add New Panel i%
.

File Help
: I[ﬁ_"]I Ad:j ;New ka TEI I pct <§?> Focus Camera  ™JMeasul
St Delete Pane r :
?g Eullscreen F11 0]
v fools
| Displays

= Selection

Tool Properties
V| Views
v Time

<>
F
-,

{ v v -

#, RobotModel v
» v Status: Ok

B 7-2-3  RIERITE R ()
FEHES £ FE slam_toolbox —4~ T i SlamToolboxPlugin i}
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lp
e | moncanen  Clselect

o]
~ © Global Options. e s~ =
FredFame ok Panelype Type: [orbie iz et = |_zer0_|
Background Color I‘r‘ﬂ;ll i :llrenlvlew Orbit (rviz)
Frame Rate ~ [ nav2_rviz_plugins

. 001
~  Global Status: Ok is
Fixed Frame.

Axu (m] e
2 hedrane
| e b
>k &
s e E Soa0s
N nete T 7o
Visual Enabled V' & Tool Properties » Focal Point  0;0;0
Collision Enabled [T n Tanstormation
Update Interval 0
e g - 3 S tocibon

Description Sou.. Topic 2 SlamToolboxplu
s e e e

Pitory ol Keep st
Relibiliy Po... Reliable
- Volatile

Description:

Panel to assist in Mapping and SLAM with the slam_toolbox

Panel Name

slamoolboxPlugin

#8d_|| uplicate | Remove | [ Rename

ROSTime: 168553758372 | ROS Hapsed: 32438 | WollTime: 165553758375 | wall Elapsed: 32458 ] M

Bl 7-2-4  ERINETOTEAR(2)
M ok, 1E rviz2 O BLET TN, Sl o B A R

Panels Help

Pyinteract

oveGamers  [lselect  pfocusComers  Messre < DroseEsimate 4 DGoslpose @ Pblshroin & =
2 pisplays o]
Depth s
History Policy Keep Last
Reliability Policy Reliable
Durability Policy Volatile
T Prefix
> Links
» P2 Map v
> A Laserscan v =
Add

& slamToolboxPlugin

Create Map Tool

Interactive Mode Accept New Scans.

Clear Changes Save Changes
save Map
serialize Map
Deserialize Map
© StartAtDock ) Start AtPose Est. () Start At Curr. Odom
x v 6

Localize

Clear Measurement Queue

Merge Map Tool
Add submap
Generate Map.
© Time [
ROSTime: 1655537701.01 | ROS Elapsed: 31.08

Wall Time: (1655537701.04 | Wall Elapsed: [31.08

Experimental
Reset  Left-Click: Rotate. Middle-Click: Move X/Y. Riaht-Click/Mouse Wheel: Zoom. Shift: More options. 31fps

7-2-5  ENHTHITE R (3)
Rl Save Map B A] 47 slam_toolbox &, 12417 slam_toolbox % & [1) ¢ ¥
JERR

ol wheeltec@wheeltec: ~/wheeltec_ros2

wheeltec@wheeltec: ~/wheeltec_

sync_slan_toolbox_node-11] [INFO] [1655537664.251116254] [slam_toolbox]: Using solver plugin solver_plugin:
ver

».\am _toolbox_node-11] [INFO] [1655537664.252425629]

ransform from 'base_footprint' to 'camera_link'

[slam_toolbox]: CeresSolver: Using SCHUR_JACOBI precond
[rplidar_node]: Firmware Ver: 1.29
dar_node]: Hardware Rev: 7
: RPlidar health status: o
_state_pu 1 [INFO] [1655537666.636665263] [Joint_state publisher]:
be published on the robot_description topic.
[rplidarNode-10] [INFO] [1655537667.041697450] [rplidar_node]:
, Po r K, angle_conpensate
11] [WARN] [16: 649037710] [slam_toolbox]: maximun laser
capabilities of the used Lidar (12.6 m)

[sync_slan_toolbox_node-11] Registering sensor: [Custom Described Lidar]

1lam_toolbox_node-11] [INFO] [1655537703.947766447] [slan_toolbox]: SlamToolbox:

Waiting for robot_description to
Current scan mode: Sensitivity, max_distance: 12.0

range setting (20.0 m) ex

aving map in current dire

[INFO] [1655537705.858181556] [map_saver]:

[J\,m: map_saver lifecycle node launched.

[sync_slam_toolbox_node-11] waiting on external lifecycle transitions to activate

1an_toolbox rmde 11] See https://design.ros2.org/articles/node_Lifecycle.htnl for more information.

[INFO] [1655537705 [map_ )aw‘r] Creating
[INFO] [lluSS 7765 0 [map_saver]: Saving map from 'map' topic to '' file
[WARN] [ 7705859676717 ] [map_saver]: Free threshold unspecified. Setting it to

1an_toolbox_node-11] [WARN] [16 05.859121654]

to default valu 6 0

sync_slan_toolbox_nod [WARN] [map_i
n

[map_saver]: Occupied threshold unspecified. Setting it

: Map file unspecified. Hap will be saved to nap_ 1655537705 file
[WARN] [map_ Inage format unspecified. )efnnq \t to
[INFO] [map_io! d a 2 252 map @ 0.65
[INFO] [map_io]: Writing map occupancy data to map,mrsszms.pgm
[INFO] [map_io]: Writing map metadata to map_1655537705.yaml
[mru] [map_io]: Map saved
0] [1655537705.99458: [map_saver]: Map saved successfully
[mm] [1655537765 [map_saver]: Destroying

I 7-2:6 {47 I Fin £
Hi P RAFAEIZAT slam_toolbox % ISV I 243 BT E H 3
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Home wheeltec_ros2 ~

0 Recent

PP F P 2
* starred

build install log src map_ map_
{3 Home 165553780 165553780
5.pgm 5.yaml

O Desktop

[5 Documents

Bl 7-2-7 MBI RAEEE R
(4) cartographer &H&

Cartographer & — /M5 2/ S AR RS E ML 2D M 3D SEWF AP
FIATLST (SLAM) MRS ) 5l H O %354T cartographer 2 KI5, FHH
ITZBEIBIT UL N R4
sudo apt install ros—humble—cartographer*

PSS : https:/github.com/ros2/cartographer_ros

B RS : https://google-cartographer.readthedocs.io/en/latest/

7E wheeltec robot 4] FF Cartographer %4

ros2 launch wheeltec_cartographer cartographer. launch. py

i RN B BT -

K] 7-2-9 cartographer &

(5) fRAFHEE

Map Server FF-AbFHE e 1) b B 8 175 oR S 40 8 b 1 3= R AR 25 2, [
B AN E RIS 2%, R IRSSE SR . A — AT ROS 1
bR CLL, T AN E R

WHEELTEC ROS2 #1248 A\ fRA7H0 4544 -

ros2 launch wheeltec _nav2 save_map. launch. py

1547 save_map.launch.py SC/F1H F Map Server AR%%, Bt ERAFAE

~/wheeltec_ros2/src/wheeltec_robot nav2/map H X

052 U1 3t 76 WL


https://github.com/ros2/cartographer_ros
https://google-cartographer.readthedocs.io/en/latest/

WHEELTEC

S ] 5 PR BB AT (A7 M PR 4 M

ch wheeltec_nav e_map.launch.py
/!

WHEELTEC. WHEELTEC.
2

pgm

Writing map occupancy data to /h)m /whe eltec/wheelt
p/WHEELTEC. pgm
Writing map metadata to /home/whee

7-2-10  fRAFHLIE]
I AT PLE~/wheeltec ros2/src/wheeltec_robot nav2/map H 3% & 2 & 3L
{4 WHEELTEC.pgm 1 WHEELTEC.yaml, X7 7] 75 & Hb & 1% .
T & RAr L -

ros2 run nav2 _map_server map_saver_cli —f <map_dir>/<map_name>

7.3 Wheeltec robot rrt2[RRT Exploration]

wheeltec_robot_rrt2 FE T HPOEIRZFEAIN (RRT) 5Hi%LLI WHEELTEC Hl#%
A%Eiﬁ%ﬁﬁ%%oma(mmmﬁmmmy%mMﬂm%>wmﬁ%m#
JERY, ER— M E W R, U@, I A AR FR ok S
Jli. RRT BiEMEZ e %, W] R TREAT RS A R0RI S 1 Bl SRR &R . (R D B AL
VLRGSR, TR IR B8 AR IF A — 5 R i AR - #£ WHEELTEC ROS2 W28 At RRT
SRV A b P A B RSB B SRR, RN S T A
S R

7£ WHEELTEC ROS2 #l#s A X 2| T rrt_exploration )42 f5) RRT 45 5
RO m ASHL RRT 2 5k A1 oy I 8 AOR0 43 IC 19 A

(1) &2 navigation S

RRT Exploration H ERZRE K &—10 FH— L& B (HAR K ERL S S
A=, BHEE AR, B inflation_radius FI{E4 0.55m. Fi 4R
B H O EMBESS S, FEBSI ST A

“/wheeltec_ros2/src/wheeltec_robot_rrt2/config/nav2_params. yaml

U mini R 5)/NEAEEL inflation_radius fH A 0.25, XHMEHJE N AR

53 o Jk 76 1T



WHEELTEC

20

acle layer", "inflation_laye

::InflationLayer”

K] 7-3-0 nav2 params.yaml S

cd "/wheeltec_ros2

colcon build ——packages—select wheeltec robot rrt

(2) 3247 RRT Exploration
7£ ROS2 Hiz41T RRT Exploration H FHRZEHK:
JeizT 2D 2 K-
ros2 launch wheeltec_slam toolbox online_sync. launch. py

FHTIT RRT H EHRZRE A

ros2 launch wheeltec_robot rrt wheeltec rrt_slam. [aunch. py

BATRCR I E PR -

z

wheeltec@wheeltec: - 77x51 =] wheeltec@

B 7-3-1 &URIE4T rrt slam

TR At o il — BUN T A MME R, KR TIEFIR:



m wheeltec@wheeltec: ~/wheeltec_ros2

[global_rrt-23] [INFO] [1655714689.305074885] [global_rrt]: Waiting for the map
[local_rrt-22] [INFO] [1655714689.329707381] [local_rrt]: Waiting for the map
[global_rrt-23] [INFO] [1655714689.355397136] [global_rrt]: Waiting for the map
[filter-24] [INFO] [1655714689.364689967] [filter]: Waiting for the map
[local_rrt-22] [INFO] [1655714689.379710979] [local_rrt]: Waiting for the map
[global_rrt-23] [INFO] [1655714689.405139677] [global_rrt]: Waiting for the map
[local_rrt-22] [INFO] [1655714689.429778954] [local_rrt]: Waiting for the map

[global_rrt-23] [INFO] [1655714689.455132713] [global_rrt]: Waiting for the map
[filter-24] [INFO] [1655714689.464688206] [filter]: Waiting for the map
[local_rrt-22] [INFO] [1655714689.479732768] [local_rrt]: Waiting for the map
[global_rrt-23] [INFO] [1655714689.565083498] [global_rrt]: Waiting for the map
[local_rrt-22] [INFO] [1655714689.529759744] [local_rrt]: Waiting for the map
[global_rrt-23] [INFO] [1655714689.555129702] [global_rrt]: Waiting for the map
[filter-24] [INFO] [1655714689.564691340] [filter]: Waiting for the map
[local_rrt-22] [INFO] [1655714689.579715738] [local_rrt]: Waiting for the map

a server-13] [INFO] [1655714689.680867699] [global_costmap.global_costmap]: Staticla

: Resizing costmap to 256 X 265 at 0.850000 m/pix
[Filter-24] [INFO] [1655714689.664694943] [filter]: Waiting for the global map
[filter-24] [INFO] [1655714689.764689484] [filter]: Waiting for the global map
[Filter-24] [INFO] [1655714689.864696379] [filter]: Waiting for the global map
[filter-24] [INFO] [1655714689.965123522] [filter]: Waiting for the global map
[Filter-24] [INFO] [1655714690.064746667] [filter]: Waiting for the global map
[sync_slan_toolbox_node-11] [INFO] [1655714696.146695642] [slam_toolbox]: Message Filter dr
opping message: frame 'laser' at time 1655714689.963 for reason 'discarding message because
the queue is Full'
[Filter-24] [INFO] [1655714690.164742336] [filter]: Waiting for the global map
[Filter-24] [INFO] [1655714690.264738960] [filter]: Waiting for the global map
[Filter-24] [INFO] [1655714690.364692979] [filter]: Waiting for the global map
[filter-24] [INFO] [1655714690.464738875] [filter]: Waiting for the global map
TFilter-241 [INFOT [1655714690.5647417501 [filterl: Waitina for the alobal map

7-3-2 K H PR

AL N O TR R, $TIT rviz2

wheeltec@wheeltec: ~/wheeltec_ros2

-13] [INFO] [1655714736.665545952] [global costmap.global costmap]: Checking

[planner_server-13] [INFO] [1655714736.665780800] [global_costmap.global_costmap]
[lifecycle_manager-18] [INFO] [1655714736.660736903] [lifecycle_manager_planner_:

[filter-24] [INFO] [1655714736.664761875] [filter]: Waiting for the global map
[planner_server-13] [INFO] [1655714736.718272994] [planner_server]: Activating plugin Grids
ased of type SmacPlannerHybrid

-13] [INFO] [1655714736.718402944] [planner_server]: Creating bond (planner_

manager-18] [INFO] [1655714736.828066586] [lifecycle manager planner_server]: Se
r_server connected with bond.
.828196119] [lifecycle_manager_planner_server]:

[lifecycle_manager-18] [INFO] [1655714736.828257110] [lifecycle_manager_planner_server]:

[bt_navigator-15] [PublisherzMQ] server quitting.

[bt_navigator-15] [PublisherzMQ] just died. Exeption Context was terminated
[bt_navigator-15] [PublisherzMQ] Publisher quitting.

[bt_navigator-15] [PublisherzMQ] just died. Exeption Context was terminated
[bt_navigator-15] [INFO] [1655714737.044393761] [bt_navigator]: Creating bond (bt navigator
) to lifecycle manager.

[Lifecycle_manager-20] [INFO] [1655714737.165128758] [lifecycle_manager_bt_navigator]: Serv
er bt_navigator connected with bond.

[Llifecycle_manager-20] [INFO] [1655714737.165264334] [lifecycle manager_bt_navigator]:

[lifecycle_manager-20] [INFO] [1655714737.165317981] [lifecycle_manager_bt_navigator]:

7-3-3 Ly i A H

{ERE ML 4T FF RVIZ2:

ros2 launch wheeltec rviz2 wheeltec_rviz. launch. py
TR 1% rviz PRSP TG B 1), AR rviz SOIF, BRI E
==

f rviz A N AR add, EFRE LR By topic, ESINEHHEE IS

AT

/home/wheeltec/wheeltec_visual/install/wheeltec_rviz2/share/wheeltec

Eile panels Help

5 Move Camera

[lseleet  focusCamera =M
Create visualization
D Displays ol
> P2 Map v E|
» & Amcl particle Swarm v - /_shapes 2
» [@ Global Planner v @ Marker
» @ controller v - /_shapes_array
» [ Realsense %9 MarkerArray
» $° Markerarray v
» @ Marker v
» %9 MarkerArray v
» ® Pointstamped v
» ® Pointstamped v - [clicked_point
» @ Marker v ® Pointstamped
» 4 MarkerArray @ - /detected_frontiers

4  Pointstamped
Add

© Navigation 2

Navigation: unknown
Localization: unknown

filtered_centroid:
Feedback:  unknown

arra)
% MarkerArray

Posesremaining: 0
ETA: o

Distance remaining:  0.00m
Time taken: os
Recoveries: o

K 7-3-4 rvi2 iE
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st Publish Point $2 M £ B0 I 4t (15T 5 A sk B DX sk ) DY A1 45

KW 7-3-5 RAGIAZ A

JigiEns &t & A DY Point Ji5 , F 38 75 24 5€ F 28 TS s{(B & — X PublishPoint),
XA SURBENLR RS £, T ERATE DAL X, — kB e e N EE S b
ME IS A IR BB, TR AU RN R A TR
G A -

TERE: T SRV g RO AR A B 108 R AT I 38 B PRl s, T o a2 3 B 151 T2
A& B, ikEshE F .

B 7-3-6  FFUE H ILA KA
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Bl 7-3-7 SRR
FERIRER G, DNERAT B3, W HAT IR, A 20 BP NN OR
gk, WA vE FEE ORI, 83 IR E S R
12T RRT Exploration B & Tf Tree 577 5 % R EIN:
Tf Tree:

https://gitee.com/tuesdg/wheeltec-ros2-rrt-exploration/blob/master/frames.pdf

T RRAE:

https://gitee.com/tuesdg/wheeltec-ros2-rrt-exploration/raw/master/rosgraph.png

ROS2 9] RRT Exploration 5% 2R #5 ROS1 AE I, H A ROST —F,

7.4 Wheeltec_robot_rtab[RTAB }EE Si]

wheeltec_robot_rtab Zhfg L3 52 WHEELTEC ROS2 1) 3D 2K Th#E.

RTAB-Map (Real-Time #M- based Mapping) /& —F 3 T4 J5 DU 3R 1% 14
AAIER ¥ RGB-D B SLAM J7i%, B slam 456 0L slam 77 2R SE
P 2 B 5 O T IR B 94T o 55T rtabmap AIVESRA A T LA F AR ) ROS
wiki U : http:/wiki.ros.org/rtabmap.

WHEELTEC ROS2 #1128 \{# ] Rtabmap B LN T2 BN EILE, B
ERINEH Astra S AHML. 5 FH P FH ¥ /& AstraPro AL, PTLAERF X —/NTifEek
A

7E ROS2 #1422 %% rtabmap H7k:

sudo apt install ros—galactic—rtabmap*

(1) rtabmap EHE

%57 W

o

76 T


https://gitee.com/tuesdg/wheeltec-ros2-rrt-exploration/blob/master/frames.pdf
https://gitee.com/tuesdg/wheeltec-ros2-rrt-exploration/raw/master/rosgraph.png
http://wiki.ros.org/rtabmap

WHEELTEC

fFH Astra S AHALTE 221 ros1 bridge 1451 1S 4 - Rtabmap & K 1544

ros2 launch wheeltec robot rtab wheeltec_slam rtab. launch. py

FERENLIRTT T rviz P B F 3d EERCR
BATRCR T

eeeee

/] 7-4-1 ROS2 RTAB-MAP % [E 3R
BESERT, L ctrlte 5, rtabmap 2 B RFHLIE, Wi Hh 2R
WAFTBAE~/ ros/rtabmap.db BEA2 T, WIREEF M, FEANMBEITI &, 4
MBS

cd /. ros/rtabmap. db
rtabmap—databaseViewer rtabmap. db

I Hr s

K 7-4-2 f#F RTAB-MAP T.E&H K

(2) rtabmap S
Rtabmap S5 A 2 db #%X, A1 2D KM ER IFA—. &

G
4
b=l
b
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@ WHEELTEC

=
Ff Nav2 HE823] rtab-map 3 RUIFK M B SERHR 545 Nav2, 525 I rtab-map
AC& s Nav2 &1, f£30H, HE%ES) RTAB MK E3) Nav2. 1X
LR ) rtabmap S, RS T rtab-map B, MASER SRR E
AR T rviz2 B, B TR AR LY 3d H BN 3] nav2 rviz2
.
FTIF rtab-map FHIHE L N:

ros2 launch wheeltec_robot rtab wheeltec nav2 rtab. |launch. py

BATRORN:

7-4-3 i\ RTAB-MAP Sfiiig4

2 Uiheeltec@uheeltec: —/wheeltec 1052 137xd6

7-4-4 KU
T I rviz2, 3d BORE AR ER, M H 2d #EEA Mk, 52k kK
Hbr s, ZNFisit—BRIEGEASH 3d . FT77F rviz2 SR

#
<
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H
-
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K 7-4-5  rviz2 FiH0
RAT LA Z G RIAT IR S, 3K rtabmap i AT A4 -

7-4-6  rtab-map SRR K

7.5 Wheeltec robot nav2[2D Sfi]

(L Nav2 b

Nav2 Il H & ROS Navigation Stack A& #H4 A& # . 1% H & 7B —Fiik
BEWAE AN A SB3hE B MR k. EWar DN T8 EALE N ST
HHAB S, BInERFEZhAS s XK S8 Bl A AR THE LR . RETT
TR AR IZAT A o

Nav2 BFUHKI AN RSFG REP-105 ) TF %, Wil S st &z,
T Ay EE, BT XML S AR AT AH QAR R SR B IR . AR5 e e Bk
SRR NI LR LA 258 B A 4 LR B .
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BT Navigator Server

Controller Planner Behavior
Server Server Server

]

i Velocity Smoother —» Collision Monitor —»{ Robot Base }

B 7-5-1 Nav2 Z5HHELE

Nav2 HH LT L A:

® JN#E. MRSMAFMEHE Gl RS

o rrild ez N (AMCL)

o [HLeMEi ML A B B MEEE (Nav2 MRIZD

o AT HINA AN (Nav2 #%HH138)

® “TIF AR IS 4T (Nav2 Smoother)

® AL IRRER B e O T A A B 22 7R (Nav2 Costmap 2D)

® AT N E A MIHLEs AT v (Nav2 47 #FT BT Navigator)
® IR AEMIER MK E AT N (Nav2 Recoveries)

® JRBEIN A (Nav2 Waypoint Follower)

B S5 A5 B A A A AN T 14 (Nav2 Lifecycle Manager)
Ja ) E o SUREFT ARG (Nav2 Core)

NavFn fH A* B{ Dijkstra HiETHE ML SR HIREH M R4S . DWB
Kl DWA SRR ISR M h 48, JHERE A QUM T
BUBMEIE . WEAT NEFE: SR ek, ERIRAEM&N . A —% BT #fifthn]
DL R IX S AR 25 2R TS 6 0F . i), 1 —41 Rviz it BT S5 3ERAS BIF
R AR S

(2) ROS1 To ROS2

M ROS1 #| ROS2, Navigation 84042 F K. i H A i o8 8 25 1A 40 )

%61 W

H
=N
b=

~



@ WHEELTEC

A
T AT ARG AT, DUSEIHE AR S AR BOTT KRR -

ROS1 H 1) M = E H move base K4H A &ML TIFE. 7E move base H
SEPL T —AMRASHL, 45 BR AR A 25 0 J5) 350 2 A28 KK 258 A8 2 AAd 1 1) T AR AH B
FPRAS BRI . P2P SRR : e A IRE R 2R BRI,
SNIGBENB F3 A — RS AL AR S SR B AR LRI, IR AT X882 .

Nav2 A — B — R EREARENL, TRMAHIMERS A ROS 2 1K
FEIR .\ RTEEMIEAE RS B AR . AN TR AN PT AN IRl . 4 R BR AR KR T e
H A4 R R AR AR AR R SE I, X e 4 {45 N 23 Planer Server H'. 7] LLiE
FHISLF) action [f] Planer Server i# 3K 4 R MR 42 . LLIF P2P SRR N: 1T
W _EHIH TS /257 Planer Server 5K — 20 FURIE) H AR (i pg 42 K5 55—
BT 55 Controller Server IS, K LK %S (#8125 45 Controller Server
FAT.

nav2_bt_navigator f£ move_base Ii1/= & 4y Action # 11, DAfsE A JE -4 ) 48
YRR 58 BT 55« B8 AT 9 SR s B B8 S 2% BRPIR S LRI AT 9/ E 9 aish
MBI ERSS #5 . XEAT M E T E ) XML,

TR A7 A RS IR S A e BT SIS T DU A R TS AR IR 55 8%
B 3 MRS AT DB E V2 BE IV 240, AR AT UNSHAT N
W e B F DA SR EARY B AT . SRBEER AR N ROS 1 B AE TR, B
DWB. NavFn CASEARIAT A, BIan e Fd BR pUAC I o RN 1 4545 B 5E 47
BRI B AT Ao IR LRSS Al EAT R AR IR S5 45 N BT &SR A LATH 5
CEREGERAT S . RS H BT SFHEAT ML

JIT A 3X 6 B SO A JR B /A8 4T I S B ()42 10 1980 A £ G Al 503k 8 A A
XL RN AT RE

%62 7 4k 76 T



@ WHEELTEC

nav2_simple navigator navZ_dijkstra_planner

Navigation Stack Setup

)
/ / ma,
. i o msgs/Gattap | Mapsenver

-
( global_planner -/ global_costmap

amel

e i

sensor transforms | + »  intern:

al i sensor sources
fMes nav_msgs/Path recovery_behaviors -

//-"" = "-\ v
odomatry source - Lt ——=  local_planner - al

nav2_controller_dwh nd_vel” | geomelry msgs/Tuist
Y provided node
optional provided node

base controller
platform specific node

K 7-5-2 Nav2 S5HHESLE

I IIRE

amcl: F£E] nav2 amcl

map_server: F5HE %] nav2 map server

nav2 planner: &t global planner, & N HXlZ8 14

nav2_controller: ¥t local planner, L& N &= #s4d1F

Navfn: F£fH %] nav2 navfn_planner

DWB: ##t DWA H#H %] nav2 dwb controller JGf R ROS 2

nav_core: FHH A nav2 core JfHETHE

costmap 2d: N nav2 costmap 2d

Hroige

nav2 bt navigator: &t move base IRZSHL

nav2_lifecycle manager: AbPH 55 #8127 AE i i 3

nav2_waypoint_follower: 1] LLEITE 2 AT SR AT R 22 AT 55

nav2 system tests: —#H CI SRl A1 A L SR At 20 FE

nav2_rviz_plugins: —4> rviz #fiff, FH T4 Navigation2 R5-ds. 4.
B A0S

nav2_experimental: VRJERN S SIEHIZRHISEE CRIATERE) TAE

navigation2_behavior_trees: 1T AWM EREAE, HT A ROS hERS %

(3) WHEELTEC NAV2 [1ER2Z #0158

#
b
=
o
3
=



@ WHEELTEC

A

WHLLTEC -Nav2 {# ] Nav2 Planner ]/l %5 #5348 {4 SmacPlanner {F LRI,
f# F§ SmacPlannerHybrid 4 3, 1# /| Reeds-shepp &ZIH%I (K] SE2 Hybrid-A* SZ
W, BAEPEMEZAPRMAENR. CRER 2 AR 2E s i, T
SmacPlanner [1J5 25 B A
https:/github.com/ros-planning/navigation2/tree/main/nav2_smac_planner

JR B EILEE R K)) #%4% ] RegulatedPurePursuitController 515 SE#E, &
SRR T B R AR AR B ER R A5 o IX RS ERATTRR 2 O 52 M A I Al R R
DR Sy e o il R 2830 P55 G A4 (R M 5 2% 3K . BB SEIL T Adaptive Pure Pursuit 5
VI A R AR, DURRAE 1 B U AR . X AME SR T
nav2_core::Controller #% [T, F0VF L 7E T M HERR H F VR 4% 253 IRk 55 28 1O B A R 55 9
(controller_server) H1 1Atz K LI 45 -

the local costmap

this point is
picked as the path
lookahead [

lookahead
radius .--~

the green part of the global path
is transformed to base_link and

‘\‘i given to the pure pursuit algorithm

path is pryned to
the closest point

Bl 7-5-3  AHIEURIAS
SIS AE T AT BN, IR . R ORI v 2 ) AR
EWATLVE T 2R &, (HARR S F R R RIEE) . R & 2 3B iz
21, FTLMEH DWB &%, H g4 E I A RegulatedPurePursuitController fif
JE BT L2 -

(4) WHEELTEC NAV2
wheeltec nav2 DIEEH I = ZAE AR ENL A N im SEIl 2D S5 H e dh it
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https://github.com/ros-planning/navigation2/tree/main/nav2_smac_planner

¥ o wheeltec_robot_nav2
¥ launch
/#* localization_launch.py
#* navigation_launch.py
/% save map.launch.py

/% wheeltec_nav2.launch.py

g map

> param

> iz
= CMakelists.txt
€> packagexml

P 7-5-4  wheeltec nav2 %
localization_launch.py A& & shL 2§ AEH B e 7, ] amel S5 RI%
AL, PALATIT map_server 7 s NS & ;
navigation_launch.py JA 2 S:Hi i — LG 1F, EAERIRIAS . WK B AAT A s
£ wheeltec_nav2.launch.py SCfFH, B 71 H navigation launch.py 1
localization_launch.py SCfF, EFTH T HIGGWR ZE 0175 SIS X B30 15 5, ¥
SR LN localization_launch.py 77, Nav2 (I3 {ESHORT AR I 2 2 50
f£ X\ navigation_launch.py 3fF. 7E wheeltec_nav2.launch.py {4+, WiR&E
autostart: = False, WFRZE 47 RViz HIH AT LAHIAEAL Y flo [ 75 220 1R
use_sim time % & A False, K AIRATEN F RGN AT AN 2 Gazebo H FBLHULS
8] o
map SCAFIAFTBCTART 75 ZE RO, BT LS B 7 2R gt
param A AT Nav2 Bdd ST IR 1) yaml X, 304k
wheeltec_param 77/t WHLLTEC N [& 42 ()i 2 5.
1) MBS
7t WHEELTEC #l#% AH'iz4T Navigation2:

ros2 launch wheeltec_nav2 wheeltec_nav2. launch. py

FERAL/Ubuntu H A% H T FF rviz2:

ros2 launch wheeltec_rviz2 wheeltec_rviz. launch. py

19 RVIZ2 giifi [Nav2 Goall 8% [Setgoall KAG S A a0 Bl s
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B 7-5-5 1247 FHU T rviz2

£ Nav2 RViz ({172 M aJ5 R, FP T DLE#GEY RVIZ2 kR ST 21
i) R R H AR RIRIE RS . ST 46 )5 285 BN A) DL A SR ER AR A Ta] PR AT ) K
BIRBEEE L.

2) BAFRERBETE R

AR IR TR PRSI A TR . & & R IRATH R anr i H Sk 2 4
HHh. 72 2D B SRR T, $7TH rviz2 J5, midi e T M waypoint mode”
DIl bR AR 2, AN 3-2-7 i

Add

<) Navigation 2 (o]
Navigation: active
Localization: active
. Pause

Reset

| Waypoint mode J | Ea

K 7-5-6  waypoint mode ¥ & UL M

FX—L, i rviz2 LI Nav2 Goal ” JF6 1€ AR B

%66 1
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INTELLIGENT TECHNOLOGY

K 7-5-7 waypoint mode % B # R

broefr B fE, A N M) Start Waypoint Following > F 46 SEH 8 br R B
R AT P s 5 Cancel BUH ATAE H A5 55

Ele_panels_tielp

..........................

K] 7-5-8 waypoint mode JF-4f 51

7.6Simple follower [ & B PR P EI]

simple_follower_ros2 JMfil FLERFE TN AE AL, X & —> python LIREE., A% CPP
AR SRS A

v simple_follower_ros2
¥ @@ launch
/#* |aser_follower.launch.py
##* line_follower.launch.py

/#* visual_follower.launch.py

K] 7-6-1 simple follower ros2 Hjfg L %%
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WHEELTEC

AR
(L FIAERRE
laser follower.launch.py & 205 IARBEThAE, ELFEFT I IREL =677 SAEH A
AN . JEBa AN

ros2 launch simple_fol lower_ros2 laser_fol lower. launch. py

HISIREERBA, DR AR F AR A PR RIL I B s, 2k

BRI HA K H AT EREE, R S PRI ORIF1E 2 P &
CRIFRER(E, Filik 0.6m) , /NESHERFEVIRZ 8RN 0 k.

TR JT)R AR PR FEN R R ORAE 2 () AN EEd Tk, W) 522 18] (1 BE e
REF Im KL E. RN REESESE, BTHER RS e TF-—K
i BRI, DA R BRI BB A N AT AR A b, DU R AR

.

(2) MIEIRLR

line_follower.launch.py JE AIFL I8 L DA, BLHGECAL 277 U USB FHAL
JABNT R I DL IR IR S R BN, ERERNTFRERN-Y 24, I
Ja 2 AT I 58 A IR o
ssh - Y wheeltec@192. 168. 0. 100

RS
ros2 launch simple fol lower _ros2 |ine_fol lower. launch. py

BT

wheeltec@uwheeltec: ~ a = - - @

wheeltec@wheeltec: ~ wheeltec@galactic: ~/wheeltec_visual -

:~$ ros2 launch simple_follower_ros2 line_follower.launch.p:
[INFO] [Llaunch]: All log files can be found below /home/wheeltec/. ro>/lng/2022 06-18-14-58-19-214722-wheel tec-107
ia

[launch]: Default logging verbosity is set to INFO
[wheeltec_robot_node-1]: process started with pid [16734]
[cnd_vel_to_ackermann_dri -2]: process started with pid [16736]
c_transforn_publisher- started with pid [10738]
tic_transform_publisher- cess started with pid [16746]
[Joint_state_publisher-5]: process started with pid [18742]
[robot_state_publisher-6]: process started with pid [10744]
[static_transform_publisher- rocess started with pid [10746]
[static_transform publisher- rocess started with pid [16757]
[ekf_node-9]: process started with pid [10759]
[line_follow-10]: process started with pid [16761]
[wheeltec_robot_node-1] [INFO] [1655535516.364620719] [wheeltec_robot]: wheeltec_robot serial port opened
[[static_transforn_publisher-7] [INFO] [1655535 14311760] [base_to_laser Tnning until killed publishing tr
bnsform from ootprint' to 'lase
[static_transfo 1 [INFO] [1655535516.519178167] [base_to_gyr, nning until killed publishing tra
sform fron 'ba:
: Spinning until killed publishing t

nning until killed publishing tra

5516.715660719] [robot_state_publisher]: No robot_description parameter,
Assuming argument is name of URDF file. This backwards compatibility fallb
in the future.
| ] Link laser had 6 children
ate_publisher-6] Link left_front_link had @ children
ate_publisher-6] Link left_wheel link had 6 children
ate_publisher ink right_front_link had @ children
Link right_wheel_link had @ children
[INFO] [1655535516.821200250] [robot_state_publisher]: got segment base_link
[INFO] [1655535516.821313844] [robot state publisher]: got segment laser
1655535516. 821364677 sta isher]: got segment left front link

7-6-3 &7 line_follower.launch.py
FEF S BB B IR B N E AT IR g, DU O, RiEdde sl 121,
& v 39 U B4R E B R 45



WHEELTEC

Himage View Dg -

Jus = || & 0 105 | B4

e_left| Ismc|D| 0| €| G~

7-6-4 1247 line_follower.launch.py %%

T ctrl+e (F1EREFPJa, BVF2 MUV EMRIMERTE MG . XA R
relpy HETIN AT ctrlre (9181 s BHIR AT O BUIRSE, XA IR URs 2 76 T~ —hi
AFE R R SO TR T Eh T stm32 R A7, NERIAEIEES).

G RAREAE T C70 22 2RI UVC BRsUHLEEAT 1828, AT AR 2 5 3 3CAF:
2% bool usbecam 2N true, W 7-6-5 F AN, HEFCHN T IEBCASE I AHHL
RN, BT S84 CBRINEE T Y C70 AHBLI H 5944 : /dev/Rgbeam),
A EATARYE R R B

~/wheeltec_ros2/src/simple_fol lower _ros2/launch/|ine_fol lower. launch. py

def generate_laun
bool_usbcam irat >1_usb: = true')

bringup_dir t_pa e_di rn_on_wheeltec_robot’)
launch_dir o

usbcam_dir = ge

wheeltec_camera - Incluc

(us path.join(launch_dir, ‘wheeltec_camera.launch.py')),
dition(bool usbcam),

7-6-5 line follower.launch.py Y fF
(3) PRI ERER
visual follower.launch.py J& L5 FREE DI AE, ALFE EC AL T S AAENLIS 3
Mo BRAIEAL T, HLES AL OEERBE H b v ek, &l Hirik i &
BAT AR TR SRAFIZ AR EE, T SEBLRT B bR IR R B
BARERINEH Astra S AHBLIZ AT IR DI RE . 18T ML 00 IR ER DI g

ros2 launch simple_fol lower _ros2 visual follower. |aunch. py

79T rqt TREAT A G5 S 11N R
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inch/astra.launch http://192.168.0.100:113 &2

wheeltec@wheeltec: - 77x23

7-6-6 ZAT visual follower.launch.py #
Forptn A% 9 72 Gemini A1 Dabai AL, 7] PAZERL 3 R B8 5 3 30z ek
Height 24 400, 4011 7-6-7 Fizx.

~/wheeltec_ros2/src/simple_fol lower ros2/launch/visual follower. launch. py

simple_follower_ros2 =
lpi= = def generate launch

launch 1 Width_arg declarelaunchArgument(
/% adjust_hsv.launch.py 15 "Width', bstitution(text='648")
/% laser_follower.launch.py 16 )
/% line_follower.launch,py 1
/* visual_follower.launch.py Height_arg cla ent(
msg 19 "Height", o ubstitutior(text=-"408")

naram )

7-6-7 visual_follower.launch.py S {4

7. TWheeltec_web video [ I4& N $H M55

wheeltec_web_video J& — Mgt X & AR 55 25 M Dh R AL, & AT LLSEIliE
EESEINEDI: b =g i

web_video_server {7 —MAHm LIRS ApAE ANH) HTTP 16K, — Hidid
HTTP iR ROS PG KIS, el 2 1T Il K S 1) 25 R G e A AT L 2
(IS o s 1) S G AT A0 B A 45 2 P i o 1T AEE S 44 B 00 2 B0 n 21 5 1
TP KR € SHL

IBAT ) TR S B M 42 T e

Stepl: FTHAHNL & IRELEIEAE S

ros2 launch turn_on_wheeltec robot wheeltec camera. |aunch. py

Step2: T web_video server Tigi, QIESESF HTTP 15 KRS v o

ros2 run web_video_server web_video_server
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wheeltec@wheeltec: ~
wheeltec@wheeltec: - 75x40 z wheeltec@wheeltec: ~76x40

7-7-1 #IFF web_video server i i
Step3: FTH& i CREAUML) (R0 Yo 28 78 WX 1 gy A\ ik
http://192.168.0.100:8080 17 5t ik 55 I (1) R AS 5., [R1A AT LI I “ros2 topic list™
AE H AR A RE—R YK .

IHMRALEE: http://localhost:8080/
EPHMREZEH: http://192. 168. 0. 100:8080

Bl 7-7-2 T2 AR A8 A0 A%k R
Step4: {EMas H il AR FHLESEIT S, W RAE 2 rgb B 5 depth
BRI, ] LAFTIT rqt Wl AL T H A B AN .

O & 1921680100

- o 3 o cso.
/camera/color/image_raw Jcamera/depth/image

7-7-3  #E RGB B(Zo) &G R EI(h)

N

VER: U A A b AR AT I B A AT E R AR
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7. 8Wheeltec robot keyboard[§E#&Z k]

wheeltec_robot_keyboard SZHH F B8 AL 45 il ERA= ML 2R N B ThRE . i@ T8 1%
75 U, P AT DI 4% T B A 4 B AT omd_vel B JE 1

—f&#E WHEELTEC ROS2 Hl#s N AT AR A% 1177 sl B 75 2L 56 0T 5 A A% 1,
i A AL A= I HE 2
#IT o JR LI )
ros2 launch turn_on_wheeltec _robot turn_on _wheeltec robot. launch. py

#T )2 4 F 4

ros2 run wheeltec robot_keyboard wheeltec keyboard

28 g/ (I

wheeltec@wheeltec: ~

:~$ ros2 run wheeltec_robot_keyboard wheeltec_keyboard

ontrol Your carrrrrrrrer!

turn 1.0

7-8-1 wheeltec_keyboard iz47 25 51
A 2o 4, B[] LGN mARERSE RIS A mT it 5 R A 4 A,
[KJBE R AT O (IR 48 AL N 1RIs s, &5 2 ia s B (I pL 2 N Jeik
HEEA A L1883,

%72 7k 76
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7.9 Wheeltec_robot_joy[Joy FHu$sEHl]

wheeltec_robot_joy SEHL | USB TR ER/ENLAS A ThAEE . ZThREN ROS
FCAFBR A (DI RE, 75 5508 usb FARSEIL. REGTEINCE 2 T FMIIKE) Joy
Theetd, ZIEEE S joy node, X & —ANKH@E A Linux WERFFERES] ROS
Timlo joy_node 17 Rl RAT/Joy 15, Fo A & BN BT H ANl I 24 7 IR

¥ wheeltec_joy
L5 include
¥ [ launch

/% only_joylaunch.py
4 wheeltec joylaunch.py
&l 7-9-1 wheeltec robot joy LIAEL AN %

only joy.launch.py SCF RATH-FWE B0 55, B171Z 35 wheeltec joy 7
e RAR/emd_ vel T A .

wheeltec_joy.launch.py SCFHT I T3 80715 (U 5 IREAEHIW S, BT
J5i» wheeltec_joy i A2 K Aii/emd vel 16 @EHE, JRAIEHIT A
wheeltec_robot_node #Ui/cmd_vel 158, SZILFHREEHINLEE Ni2sh.

#
3
il
o
3
=
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8. & Il o] i

B R USRS LR R, R SR I R R B Y e R AT DL IRA R AT, B
14—/ FQA XH%.

8. 1 B FAnfE F o &

(L I fEde & B F TRAE B A FRIH B SO 2 FF7E- SR 8 A ki
& ?
T 7€ B A DR AT Hh ] 45 2
ros2 run nav2_map_server map_saver_cli -f

~/wheeltec_ros2/src/wheeltec_robot nav2/map/WHEELTEC —-ros—args —p

save_map_timeout:=2000

~/wheeltec_ros2/src/wheeltec_robot nav2/map N#5 i PR Hh 1 % 45
WHEELTEC Ay 83044
fEFH et B, FEESCUE

“/wheeltec_ros2/src/wheeltec_robot_nav2/launch/wheeltec_nav2. |aunch. py

HH my map file 8, A0 A ANE Y, B FR:

S.pa

K 8-1-1 &4 wheeltec_nav2.launch.py H%¥

o fE HEN TAE 23 (B B A2 3 AT G i B AT
cd ~/ wheeltec_ros2

colcon build ——packages—select wheeltec_nav2

(@) i RAF 21 3 B SO 42
i FH DA R 95 2 fRA7 &

ros2 run nav2 _map_server map_saver _cli -f
~/wheeltec_ros2/src/wheeltec_robot_nav2/map/WHEELTEC

H 3 S 44 WHEELTEC S5CN AN [R] 1 30 44 B AT ST 22 A st B SO A
(3) NARITH SN HEREAK? AMESURA B s E KT 2
& U B S

/wheeltec_ros2/src/wheeltec_robot_nav2/map/WHEELTEC. yaml
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AR
¥ SH free thresh FME SN 0.196, WK Fis:

052 /src/wheeltec_robot_nav2/map/WHEELTEC. pgm

¥ @ wheeltec_robot_nav2
¥ (@ launch
/# localization_launch.py
+ navigation launch.py
#+ save_map.launch.py
/% wheeltec_nav2launch.py
v map
[=) WHEELTEC.pgm
/+ WHEELTEC yaml
» param
> rviz
CMakeLists.txt

] 8-1-2 1224 WHEELTEC.yaml 4 %%

8.2 WILiRE

(1) [wheeltec_robot_node—1] [ERROR]FR4%: wheeltec_robot can not open
serial port

[launch]: Default logging
[wheeltec_robot_node: 1]
rmann_ arted with pid
with pid

with pid
with pid

[wheeltec_robot]:

te-arF oo T
rthtOpEnEdE ception Ser
[ hing t

- to_gyro]: Spinning until killed publishing t

3 Spinning until killed publishing
_footprint' to '
_pubTisher-7] [INFO] er]: Spinning until killed publishing
transform from * e fnutprmt to '
[robot_state_publisher-61 [WARN] : Lisher]: robot_description parameter
, but Command-line argument available. ssuming ar nt is na f URL This ba compatl ty T
Ulback will be removed in the future.
ate_publisher-6] Link left front
6] Link left_wheel
Link right_from
Link right_whee
tate_publ
tate_publ

died [pid 2106! i
wheeltec_robot/wheeltec_robot_node

B 8-2-1 [n] fidthik

o RGBATIRBE] STM32 [ H

MRk &2 stm32 09 % 2 5 & 0002, A H X

/home/whee | tec/whee ltec_ros2/src/turn_on_wheeltec_robot
EAT iR

sudo sh wheeltec_udev. sh
EATSEH IR, PR 1, T 11 /dev #7275 H 3

wheeltec_controller —> ttyUSBO

L rwxrwxru root
Lrwxrwxri root
CrW-TW-TW- root

root

root
root
1 root

K 8-2-2 Wi

piss
=
=)
=

75 W
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(2) ekf node Z4}: Invalid frame ID “gyro_link” passed to canTransform
argument source frame — frame does not exist

$ ros2 launch slam gmapping
n be found below /home/uheeltec/ros/log 6052-wheeltec-3

[launch]: Default Wnngmg verbo INFO
ros arrsd \/lth pid
r started with pid
with pid
with pid
pi
pid
with pid
with pid

2_node-16 oc ted with pid
proc
er-3] 1 [base_to_link]: Spinning until killed publi:

sheeltec_robot]: wheeltec_rchot s
rol: Spinning unt

T 1_publ il ato ] Spinning until k
n from 'b e
- state_publis 6] [WARN] [robot_state publisher]: robot_des
but command-line available. ming argument is name of URDF file. backwar:
k will be removed in the future.
er-8] [INFO] _to_camera]: Spinning until killed publis
ase. ﬁmtprmt to ink
Link left_front_1ink had o children
Link left_wheel link had @ children
Link right_front link had 8 children
Link right_wheel link had @ children
Y [robot s
[robot bl left_front_link
[robot. ¥ g > t_wheel_Link
[robot e "publ right_front_link
[robot : publ right_wheel 1
open LOLDAR LD14

orm argument source_frame - frame
Fouffer—coreTepp

am_gmapping-11] [
m_gmapping-11]
8.05

K 8-2-3  [nl IR

JE: IXFERRT "gyro link” HHAH 3k, B8 & 2250 B ft
SRR EE LB R AT B S . AN EL, IZERA T REREH] .
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