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 ROS/ROS2%&EIER
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- gazebofFEILHEREIESE

apt-key adv --keyserver keyserver.ubuntu.com --recv-keys D2486D2DD83DB69272AFE98867170598AF249743
echo deb http://packages.osrfoundation.org/gazebo/debian\-stable buster main > /etc/apt/sources.list.d/gazebo-stable.list

curl -sSL https://ghproxy.com/https://raw.githubusercontent.com/ros/rosdistro/master/ros.key -o /usr/share/keyrings/ros-
archivekeyring.gpg

echo "deb [arch=arm64 signed-by=/usr/share/keyrings/ros-archive-keyring.gpg] http://packages.ros.org/ros2/ubuntu buster main"
tee
/etc/apt/sources.list.d/ros2.list > /dev/null

apt update

apt install -y python3-rosdep libgazeboll-dev libgraphicsmagick++1-dev libopencv-dev python3-netifaces python3-bson
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ZROSHAH, X—FTMUMHENETEZiE, WMBRREFEEFLRIESRIFFEXHFN—
T=E, FHENFNFREIMEXHEX, RRALXAINXGFRIREFEINTXEEF,

» BIY EIEXFEPEIEERBEANIIEE

RUBMNEHCRESTAEE, PE—DENZSIAEXERET—TXEHEER, XTX
HRREROSHMHMINEER, BN IEEMERIANBARE—IWENALR BT, ZNEEMAN
THEARMARNEE,

« B=P REEN—Y, URMEERH

ROSHAAERAHHIBHNEC+H+HMPython, BEREKNEAMMIESHEENE, MFBERNK
PR EEINEEREF,
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FML: KEEFE (C++)

HKIMNEEEIHEEERCMakeLists. txt>)X iR BINMAREIFABEIMAN, pythonNBBMAH
BRIFT, ATUBGIX—%,

FHT: BFITEZRIFITEARTRITXMH

HIMHEEATE, EMEIEZEEE, FRABENEATHITXEH, HIFMINEHMAUF O
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- SIET(EZE:

$ mkdir -p ~/catkin_ws/src
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BFETEZEMBAEA—TROSEAN IS

$ catkin_init workspace

/.
—

]|

s B O, B- 1130

rootfiaidlu

rootfiaidluc:

rootfiaidlux:

rootfiaidluwc:

Creating symlink / : ? ‘ros/noetic/share/catkin/cmake/toplevel. cmake

rootflaidluc:

AidLidtPe




« TR EIRIEBIEMYRIE

WiIXETIE=ZIE

EMNVABREEsrcEE, MEEFFAERFTEETIEZENRERTEEITHEE,
HEANTEZERBRERTABIT AR, WANTHLSHITHRIFZE,

$ catkin_make

launch-build -~ Detecting CXX compiler ABI infc
-- Detecting CXX compiler ABI info - done
-- Detecting CXX compile feature
-- Detecting O compile feature

devel
ng CMAKE_PREFIX_PATH:
ace overlay:
Found PythonInterp: /usr/bin/py ( suitable vers ", minimum required i
ng PYTHON_EXECUT) r/bin/python
ng Debian F‘yth-:m pa:kage Layout

e available.
411 be built
will be built

= Generating done
1d files have been written to: /root/catkin ws/build




« TR EIRIEBIEMYRIE

« R/IETIEZIE

WIFTRGE, SMERRITXHX, F32buildildevelX ¥ X, build@®miF=iEl, B
ARMEHRFNFEXMHF, develEALRTE, ETERBEKNERTEHEHNER. EFH%X
. EF, ZirsrcBABZE, TEARBMERKNBFEAS,

s Bm My Device
New folder
New file

B @ SDCard
u:

B [ Secilings
Fo




T {E=2a] By 8 B 4w i

SENIRT S

HFIRTEMNEEWMEILUbuntulE & ThEEE. FAARNBNGUE, FITHRXIE, WANT
TR ENRIETE

$ source ~/catkin_ws/devel/setup.bash

S @

The €XX compiler identification i
Check for i i
Check for working OO¢ compiler
Detecting OO compiler ABI info
Detecting OXX compiler ABT info -
-- Detecting OXX compi
launch-build Dmm-ng pa

Found PythonInterp /python3 (found suitable ve , minimum required is
Using PYTHON_EXECUTABLE: /usr/bin/python3
ing Debian Python package la
Found PY_em
Using enpy
gt i CTH S_DIR: /root/catkin 1 =
ugh one otherwise available.
googlete: gtests will be built
Found gmock s : gmock will be built
Found PythonInterp: / i
Check if compiler accepts -pthread
Check if compiler accepts -pthread - yes
Found Threads: TRUE
ing Python nosete
catkin

Configuring done
Generating done
Build files have been written to: cin ws/build

uild”

rootfiaidlu
buil
rootlaidlw
root@aidlux:

U R R R




BIFIET

ENUEMENNIES

launch-build

.

AidLud 5

EHHE RS S

export

export QT ]

export
export
export
# for

export

export
export

LD_LIBRARY PAT
1 by Tine
LD_LIBRARY_PAT

T {E=2a] By 8 B 4w i

ib/glaes/:

imE W, INRLE

AT ERFHBE,

$LD_LIBRARY PATH

/include /local/pytho

r/local/adb/bin:$N

imKFAMRZERT , FIUBINEERET
bashrcEE, Eﬁﬁ)\?'é‘%‘, ?'H:Fbashrc, T‘ff(#%?ﬂiﬂ"ﬂ’]l{’ﬁ 18], ?

TEREHRFK, EXH

B 13:08
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KENIRT S

REEXRIFREEm#ITsourcefilsds, HHAEHTMAXIREMMIL
EMIT AR WA UEHISITERENRIZ,

S B

The OX compiler identification i
Check for working OXX compile
Check for working O(X compiler: /
Detecting CXX compiler ABI info
Detecting compiler ABI info - dome
Detecting compile feature
Detecting X compile feature
Using CATKIN DEVEL PREFIX:

launch-build Using CMAKE_PREFIX_PATH
This workspace

o no
V a‘r i
! il Sh it cui y , minimum required i
.g L ot i
: i ; e

Call enable_testing(
Using CATKIN TEST RESULTS i
< Forcing gtest/gmock from source, though one wa available.
AudLindt B Found gtest sources under '/usr/src/googlet i1l be built
Found gmock sources under */usr/src/googletes 11 be built
Found PythonInterp: / in/python3 (found
Check if compiler accepts -pthread
Check if compiler accepts -pthread - yes
Found
Using

ng done
Generating done
Build files have been written to: /root/catkin ws/build

ZEM. HEBEXAY

B 13:08
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ped

-

LLI

=

b



I IR T
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T {E=2a] By 8 B 4w i

$ echo $ROS_PACKAGE_PATH

A B

launch-build

xfced

Aidlwdt B

The OX c-:mpllar identification
Check for ing OOC compiler
Check for ng O compiler
Detecting npiler ABI infi
Detecting OO compiler ABI infi
Detecting

Detecting

/p [
r/bin/ py‘th

layout

SEMNNIRTER/ZEEN, MAMBAN TS

, minimum required

dist-package:

t/catkin_

Fnr:lnb gtE; ’ < from source, though one

Found gtest under
Found gmock sources under *
Found PythonInterp: /us

Check if compiler accept

Check if compiler accept

Found Threads

Using Python noset

catkin 8.10

BUILD_SHARED_LII

BUILD SHARED LIBS

Configuring done

Generating done

Build files have been written to

rc/googlete

ﬂljbleteat i

froot/catkin_ws/build
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)

\

SHITISIE




—. gIEDnEER

- BIEEE
S NEIsrcRE, ARITHAR, BAMNTHSRARIEE

$ catkin_create_pkg limo_demo rospy roscpp std msgs std _srvs

Lol a O, Bz 132
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- BlEInge

IR, SETRZAEEE, RERINECELUNEBETXWNANINES, aIUBIMERT
LA, HEiCMakeList.txtX 42 ARBEHEIGE—LHEIFMUAXH, package.xmlZH
REEHMESHEXHNERANET. BEFRNHORABALB I UBER srcXHETEHE
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.« ZRIFINE

eeEeIZxkE, ENMTURIZIREREITHIFIGEER, FTHE
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$ catkin_make

Lo A

Created
Cr‘eatEd

HEE fiaidlux
. Build space:
wEEs|

src/limo_demo. Please adjust the values in package.xml.

Devel space

IN DEVEL PREFD in \ - INSTALL PREFL

launch-build

, minimum required i

_results
ise available.

AJdLux}iZ £ / / will be built
11 be built

ing catkin package:

add_subdirectory(limo_demo)
Configuring done
Generating done

—- Build files have been written t

—lﬁ'ﬁ ’ EHU)\&D-F

B 13:14
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ROSHITEZEH, WEeBFANFRER, EFERE, LLMB—1TEEERESI—
Nee B, RIFMZWE, BERXHFREFTURERN, LB —LEHFEFNNEERE—TX
Hxh, BaRI1FH.

MAMEAII— I XGRIKEEBXHGEX, 226k EE, MEEEH LB LAFKINNEE
HICMakelList.txtflpackage.xm|B M XH&, MREWIE, MEIEEE, FENIE, MEBEXHFX,
ARFELEEX—F,
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= ARIE S ETIER

O,

NEROHESRSFR:

B—13:57

noetic/share/catkin/cmake/toplevel. cmake™

Build space: /root/catkin
ot/catkin s

DEVEL_PREFI

The C compiler identification is GNU 8
The OX compiler identification
Check for working C compiler:
Check for worki piler:
Detecting C compiler ABI inm
Detecting C compiler ABI info - done
Detecting i
Detecting
Check fc X Jusr/bin/ct+
Check fc X i r/bin/c++ —-
Detecting
Detecting O compiler ABI info - done
Detecting O compile feature
Detecting O compile feature
ing CATKIN DEVEL PREFT.

PythonInterp i , minimum required i
PYTHON_EXECUTABLE : 5
Debian Python package 1

1ib/python3/

S
CATKIN_ENABLE_TI

results
install the gtest headers globally in your system or checkout gtest (by running 'git clone
rkspace) to enable gtes
can not be run (try installing package 'pythos

BUILD SHARED LII
Configuring done
Generating done
Build files have been written to: /root/catkin i

htt

github.com/google/googletest. git -b rele




. TARSiEMRIESIETIER

AREHF, HMNES—EHNS B ERBBEHRR,

tbET 1%

%

/root/
oot/catkin 1

ALL_PREFT

The € compiler identification i
The OX compiler identification
Check for working € compiler
Check for ng € compil
Detecting
Detecting C compiler ABI infi
Detecting C compile featur
Detecting
Check for
Check for /bin/ctt -~ works
Detecting OXOC compiler ABI info
Detecting OO( compiler ABI info - done
Detecting OXC compile featury
Detecting OO compile features - done
Using CATKIN DEVEL PREFIX: /root/catkin ws/devel

ng CMAKE_PREFIX_PATH
This ace overlay
Found PythonInterp: /usr/bi itable version
|J5il’|g PYTHON_EXECUTABLE

ng Debian Pyth
Found PY_em: /
Using empy: /
Using CATKIN_ENABLE TESTING:
Call enable testing()

<ing CATKIN_TEST_RE! -_resul
gtest not found, CHt te install the gtest headers globally in your system or checkout gt

ce space '/root/catkin s * of your workspace) to enable gte:

s not found, Python tests can not be
n 9.8.10

3", minimum required is ™

ARED_LIBS is
Configuring done
Generating done
Build files have been written t

‘make

rootfiaidlux:~/ catkin ws# cd src
aidl atkin o catkin create pkg turtlesim circle rospy geometry r

Created folder turtlesim_circle/
Successfully created files in fcatkin ws/src/turtlesim_circle. Please adjust the values in package.xml.

root@aidlux:
Y=l &1

running 'git clone

kefile:

https://github.com/google/

gletest.git -b relea

8] R g E Ih gE
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. TFZEERIRSBITIERF

B1TIERF
S EtIBTRG, #AIGRENEEERP, RERNE, BABREEZSEEPLF
FR:

O, B—13:59

3 import ros
4  from geometry msgs.msg import Twist
5 import sys
6
7
8

im', anonymous=True)
rtlel/cmd_vel', Twist, queue_size=18)

nfo("Radius =
radius)
1)

%",

S0e"EB~W®
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1TIERF

| DEVEL |

The C compiler identification is dl
The XX compiler identification i
Check for i
Check for
Detecting ompiler ABI info
Detecting C compiler ABI info - done
Detecting C compile featur
Detecting
Check for
Check for w
Detecting piler ABI info
Detecting piler ABI info - dane
Detecting OXX compile features
Detecting OXX compile features - done
Using CATKIN DEVEL_PREFIX atkin_ws/devel
ng CMAKE PREFIX_PATH noeti
erlays: /opt/ros/noetic
Found PythonInterp:
Using PYTHON EXECUTABLE: /
ng Debian Python pac
[ /14
Using empy: /u
Using CATKIN ENA
Call enable_testing|
ng CATKIN_TEST_RE
gtest not found, C++ te:
) Jeatkin_;

ot/catkin
can not be built.

st_results

all the gtest headers globally in your
of your workspace) to enable gtests

can not be run (try installing package *python3-nose’)

CDHfiEuI“}'.Hg
Generating done
Build files have been written to: /root/catkin ws/build

thin build”

in_create_pkg turtlesim_circle rospy geometry
Created file turtlesim circle/package.xml
Created file turtlesim circle/CMakelists.txt
folder turtlesim circle
in froot/catkin ws,
ot/catkin

WX =X =X.
root@aidlux:

tem or checkout gtest (by running "git clome

the values in package.xml.

ithub.com/google/,

gletest.git -b relea




fi. TRZEIRRESEBITIERF

AERI LB ohiros# 1T, c/Ehroscore:

2@-c164-11ed-8 7978918/ roslaunch-aidlux-24931.1og
ing log directory fo ge. This may tal i
Ctrl-C to interrupt
Done checking log file disk usage. Usage

started roslaunch server http://aidlux:43577/
omm version 1.15.14

noetic
1.15.14

auto-starting new master
process[master]: started with pid [24948]
ROS_MASTER URI=http://aidlux:11311/

setting /run_id to 8b10d6a@-c164-1led-B665-42f787978918
process[rosout-1]: started with pid [24966]
started core vice [/rosout]

t.git -b release-1.8
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Created file turtls
Created file turtl

Using CATI
Call enable_testing()
sing CATKIN_TEST_RESULTS_DIR:
g 7 i d tem or checkout gtest (by running 'git clone https /googletest.git -b release-1.5.8" in the
pace '/ro !
< not found, Python te
n 8.8.18
UILD_SHARED LI
RED_LI

+++ processi i t
ubdirectory(turtlesim circle)
ng done

Generating done

Build files have been written to: /root/catkin ws/

rootflaidlux tkin ws# I
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1l

- BITER
HANKERFE, TALKEIR, SOETRTHS, SHNSBIEMNRTREHTRM:

pod

ne-?
_‘*Ann{-:a? ons | @ Terminal - root@... - | . 14:03 | root ‘J)

Terminal - root@aidiux: /home

# rosrun turtlesim turtlesim node



1l

5l

E=EIRIFSIBITIER

- BITEER

BENREWRRE, IAZXETR, SITERATRHS, FRHNSBERMETSEITM:

© Phone-?

* Anplications | T TurtleSim & Terminal - root@...

-gnu/dr ORIGIN}/d sr/lib/dri)
LIBGL: Errc nile gathering supported extension
IZED), Lt none TurtleSim
: OpenGL 2.1
to batch small subsequent glDra

chment color® on FBO
pBuffers when a Full

Will try
rrent fold
(sear

(sear
-gnu/dr
LibEGL ]
-gnu/dri:\$${0ORIGIN )
LibEGL warnin ] n swrast (sear
-gnu/dri: ! z D/
0StandardPaths: XD( \  no defaulti
[ INFO] 3] : Star g turtlesi
[ INFO] [ 868 g 5722]: Spaw g turtle [®

- [m} x

14:03 | root ‘])




. TARSiEMRIESIETIER

- BITIER

USRS EORNITHE, BINLESERNwebRE, BIESEAMAIFHEEE
i, X—HBRAD, EMrosEEMBERIEDHFLNHEDME:

Created folder turtl

ully created files in /i i ircle. just the values in package.xml.
aidlu kin /
k

Using P |

ing Debian Python pacl

i Jusr/1ib/python3

ing CATKIN ENABLE TESTING: O
Call enable_testing()
Using CATKIN_TEST_RESULTS_DIR: /root/catkin_u st

und, C++ tests can not be built. Please i globally in your em or checkout gtest (by running ‘git clone
ace '/root/catkin s * of your workspace) to enable gte
€an not be run

traver:
- turtle

+++ processing catkin packege: ‘turtle
> add_subdirectory(turtlesim_circle)

Configuring done

Generating done

Build files have besn written tc

cin source ./devel
in_ws#




T {FesialRiE SIETIER
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=GEIT<T, BHIIEER, AEFEF LW xfce FEFIREH, NERAEE

BIEES

Lo | [ ] O, B— 1406

@ shone-?

W Applications | = TurtleSim W Terminal - root@®.

}/ J dri)
r while gathering ported extension

LIBGL :
don

gn
LibEGL

tandardPaths:
INFO] [16786
INFO] [16

4 L
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Created file turtl
Created folder turtl
fully created fil
otilaidlw [

ATKIN DEVEL_PREFI v STALL_PR ¥ ile in_ws/build"

-- Using empy: /usr/lib/python3/dist-packages/em.py

-~ Using CATKIN EMABLE TESTIN N

-- Call enable testing()

-- Using CATKIN TEST_RESULTS DIR: /root/catkin ws/build/test_results

-- gtest found, C++ tests can not be built. Please install the gtest headers globally in your system or checkout gtest (by running ‘git clone https://github.com/google/googletest.git -b rels
source space "/root/catkin ws/src’ of your workspace) to enable gtests

-- nosetests not found, Python t can not be run (try installing package 'python3

-- BUILD_SHARED_LIBS is on

-- +++ proce:
> add subdirectory(turtles:

-~ Configuring done

-- Generating done

-- Build files have been written to uild

build™
e.py 2.0

fusr/binfenv: \r’: No s rectory
rootfiaidlux
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RBBRIZTETERIR, TILLEE aptinstall -y dos2unix RERIEHEHIRTE, ARERAGS
dos2unix /root/catkin_ws/src/turtlesim_circle/src/* 3R X #H TR IEIR, HiksT
RiE, BREsh, MiZMeal AIEEFERT,
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